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Disclaimer

Gosford City Council has prepared this document with financial assistance from the NSW Government through its Coastal
Management Program. This document does not necessarily represent the opinions of the NSW Government or the Office of
Environment and Heritage.

This report has been prepared on behalf of and for the exclusive use of Gosford City Council, and is subject to and issued in
accordance with the agreement between Gosford City Council and WorleyParsons. WorleyParsons accepts no liability or
responsibility whatsoever for it in respect of any use of or reliance upon this report by any third party.

Copying this report without the permission of Gosford City Council and WorleyParsons is not permitted.

NOTE: On 12 May 2016 the Local Government (Council Amalgamations) Proclamation 2016 was made, which had the effect
of amalgamating the Gosford and Wyong local government areas to form the Central Coast local government area, dissolving
both the Gosford City Council and the Wyong Shire Council, and forming the Central Coast Council. This Coastal Zone
Management Plan (“CZMP”) was prepared by WorleyParsons at various times prior to 3 April 2017, on instructions from
Gosford City Council for all times prior to 12 May 2016 and thereafter on instructions from the Central Coast Council. This
CZMP includes minor drafting artefacts as a result of most of its preparation being undertaken under instruction from the former
Gosford City Council prior to 12 May 2016. Those drafting artefacts are adequately addressed if the following approach is taken
to the interpretation of this CZMP:
e References to “Gosford local government area”, “Gosford LGA” or ‘the LGA” are read as “the former Gosford local
government area”.
o References to ‘the beaches of Gosford” or “Gosford beaches” are read as ‘the beaches of the former Gosford local
government area”.
e References to “Gosford City Council” or “Council” that refer to actions taken or circumstances that occurred prior to
12 May 2016 are read as ‘the former Gosford City Council”.
o References to “Gosford City Council” or “Council” that refer to actions or circumstances that occurred on or after 12

May 2016, or will occur in the future, are read as “Central Coast Council’.
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FOREWORD

The Gosford Local Government Area presents a diverse and spectacular coastline encompassing
beaches, coastal lagoons and estuaries. These environments provide a major attraction to visitors
and residents alike.

Gosford is bound by approximately 14 kilometres of exposed beaches extending from Patonga in the
south, to Forresters Beach in the north, with these being amongst the most dynamic beaches on the
east coast of Australia.

Coastal processes have shaped the coastline over many thousands of years and will continue to do
so. Over recent decades, significant erosion has occurred on several occasions. This has resulted in
the loss of several buildings and threats to beachfront development, public assets and beach amenity.

Council has a strong tradition of planning for natural hazards. Council takes its responsibilities for
planning seriously and has sought to bring together experts, planners and the community to deal with
the complex issues. However, these issues are not certain, nor does planning ensure perfect
outcomes.

Council is working on a range of planning activities which aim to provide a balanced long-term
management framework for the ecologically sustainable use of our coast and estuaries.

These planning activities require a connected community that has the capacity to understand the role
of government and the part we all play to ensure the effective long term management and protection
of the coastal zone.

This revised and improved Coastal Zone Management Plan complements the development of Plans
for the Lower Hawkesbury River Estuary (2009), Brisbane Water (2012), Pearl Beach Lagoon (2014)
and Gosford’s Coastal Lagoons (2015). Consecutively Council also works to minimise current and
future risk from flooding in foreshores and catchments across the Gosford area.

Over many decades Gosford City Council has worked with other government bodies, industry and
community in undertaking management of our beaches and coastal catchments. Residents living near
coastal and marine environments need to understand the complexity of these systems and also
develop their capacity to identify the importance of on ground rehabilitation projects and other aims
associated with these key plans.

The updated Coastal Zone Management Plans will provide, amongst other things, a strategic policy
framework for coordinated, integrated and ecologically sustainable development of sections of the
coastline affected by the identified hazards, and the protection of fragile coastal environments into the
future.
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EXECUTIVE SUMMARY

This report documents the Coastal Zone Management Plan (CZMP) for Gosford’s Open Coast and
Broken Bay Beaches.

This CZMP has been prepared in accordance with the Guidelines for Preparing Coastal Zone
Management Plans (OEH 2013) and its development has been supported by funding under the NSW
Coastal Management Program.

The primary purpose of this Plan is:

”to describe proposed actions to be implemented by Gosford City Council, other
public authorities and by the private sector to address priority management issues in
the coastal zone between 2015 and 2025. These issues include:

e managing risks to public safety and built assets
e pressures on coastal ecosystems, and
e community uses of the coastal zone.”

The primary objective of this Plan is:

“to protect and preserve the beach environments, beach amenity, public access and
social fabric of the Open Coast and Broken Bay beaches while managing coastal
hazard risks to people and the environment”.

The Guidelines for Preparing Coastal Zone Management Plans (OEH 2013) outlines minimum
requirements for the CZMP planning process and outcomes. The minimum requirements are for
CZMPs to contain:

e adescription of:

o how the relevant Coastal Management Principles have been considered in preparing
the Plan

o the community and stakeholder consultation process, the key issues raised and how
they have been considered

o how the proposed management options were identified, the process followed to
evaluate management options, and the outcomes of the process

e proposed management actions over the CZMP’s implementation period in a prioritised
implementation schedule which contains:

o proposed funding arrangements for all actions, including any private sector funding

o actions to be implemented through other statutory plans and processes

w:\_infrastructure\projects\301015\03417 - gcc open coast-brokenbaybeaches czmp\3.0 reports\czmp\issued\final\re-issued - amendments\open
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o actions to be carried out by a public authority or relating to land or other assets it
owns or manages, where the authority has agreed to these actions (section 55C(2)
(b) of the Coastal Protection Act 1979)

o proposed actions to monitor and report to the community on the Plan’s
implementation, and a review timetable.

CZMPs are to be prepared using a process that includes:

e evaluating potential management options by considering social, economic and environmental
factors, to identify realistic and affordable actions

e consulting with the local community and other relevant stakeholders. The minimum
consultation requirement is to publicly exhibit a draft plan for not less than 21 days, with
notice of the exhibition arrangements included in a local newspaper (section 55E of the
Coastal Protection Act 1979)

e considering all submissions made during the consultation period. The draft plan may be
amended as a result of these submissions (section 55F of the Coastal Protection Act 1979).

CZMPs are to achieve a reasonable balance between any potentially conflicting uses of the coastal
zone.

Coastal Management Principles

As noted in OEH (2013), ten Coastal Management Principles have been developed to inform strategic
considerations in coastal management, including the preparation of CZMPs. These principles are:

e Principle 1: Consider the objects of the Coastal Protection Act 1979 and the goals,
objectives and principles of the NSW Coastal Policy 1997,

e Principle 2 : Optimise links between plans relating to management of the coastal zone;

e Principle 3 : Involve the community in decision-making and make coastal information publicly
available;

e Principle 4 : Base decisions on the best available information and reasonable practice;
acknowledge the interrelationship between catchment, estuarine and coastal processes;
adopt a continuous improvement management approach;

e Principle 5: The priority for public expenditure is public benefit; public expenditure should
cost-effectively achieve the best practical long-term outcomes;

e Principle 6 : Adopt a risk management approach to managing risks to public safety and
assets; adopt a risk management hierarchy involving avoiding risks where feasible and
mitigation where risks cannot be reasonably avoided; adopt interim actions to manage high
risks while long-term options are implemented;

w:\_infrastructure\projects\301015\03417 - gcc open coast-brokenbaybeaches czmp\3.0 reports\czmp\issued\final\re-issued - amendments\open
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e Principle 7 : Adopt an adaptive risk management approach if risks are expected to increase
over time, or to accommodate uncertainty in risk predictions;

e Principle 8 : Maintain the condition of high value coastal ecosystems; rehabilitate priority
degraded coastal ecosystems;

e Principle 9 : Maintain and improve safe public access to beaches and headlands consistent
with the goals of the NSW Coastal Policy; and

e Principle 10 : Support recreational activities consistent with the goals of the NSW Coastal
Policy.

A description of how these Coastal Management Principles have been considered in developing this
CZMP is provided in Section 1.

Community and Stakeholder Consultation Process

As part of the development of this Plan, a Coastal Process and Hazard Definition Study
(WorleyParsons 2014) was initially developed and endorsed by Council in March 2014. The second
phase of the planning process involved the development of a Coastal Zone Management Study
(WorleyParsons 2015) which was publicly exhibited between 15 January and 15 February 2015.

Council held a series of community forum sessions in early February 2015 for people interested in
learning more about the Gosford City coastline and how it is managed. These sessions aimed to
gauge community attitude to management options, before the preferred options were presented in
more detail via this CZMP.

This Coastal Zone Management Plan itself was publicly exhibited over a six week period between 21
August and 2 October 2015 prior to being formally adopted. Public Notices were placed in the Central
Coast Express Advocate on 21 August and 4 September 2015 to inform the public of the place at
which, the dates on which, and the times during which, the draft coastal zone management plan may
be inspected by the public.

As part of the consultation process, a series of community drop-in forum sessions were held for each
of the locations, to seek public feedback on the proposed management actions.

The planning process has been undertaken in liaison with a Coastal Sub-committee which includes
beachfront residents from all beaches identified in this CZMP, community representatives from other
locations across Gosford, special interest groups, NSW Government officers and Council staff.

As required under Section 55C of the Coastal Protection Act 1979 Council undertook separate
consultation with relevant public authorities in regard to the inclusion of management actions or
activities which are proposed to be carried out by the public authority or relating to any land or other
assets owned or managed by the public authority. Public authorities and other organisations which
were consulted include:

o NSW Department of Primary Industries (DPI - Lands)
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NSW Planning & Environment

o NSW Office of Environment & Heritage (National Parks & Wildlife Service)
e NSW Department of Primary Industries (NSW Fisheries)

o NSW Roads & Maritime Services

e Greater Sydney Local Lands Services

e Darkinjung Local Aboriginal Land Council

e Guringai Aboriginal Tribal Links

A full description of the public consultation process for this CZMP is provided in Section 1.4.

Identification and evaluation of proposed management options

Management actions have been recommended for each beach based on the specific coastal hazard
risks identified along each beach, the values in the study area, the effectiveness of the existing
coastal management measures, and specific issues of importance identified by the local community
and in previous studies. In addition to the site-specific management actions, more general
management actions have been included that apply on an LGA-wide basis.

The list of management actions presented in this Plan have been further developed and refined
based on feedback from the public exhibition process, with the refined list of management actions for
each beach based on those presented in the Coastal Zone Management Study.

Indicative costs have been determined for each management option and presented in the Coastal
Management Study, together with the advantages and disadvantages of the options described in
terms of economic, social and environmental benefits and disbenefits of each option.

Each option has been assessed based on a cost benefit analysis, which describes the economic
aspects of the options, as well as consideration of the environmental and social aspects of the
options.

For each beach, feedback received from Council’'s Coastal Sub-committee and the community
submissions have allowed further refinement of the list of management actions (i.e. intangible
benefits, acceptance by the community etc.).

Additional actions have been suggested in community submissions and these have been included in
the list of management actions included in the CZMP where appropriate.

The process for identifying, developing and evaluating the management actions in this CZMP is
discussed in the Coastal Management Study (Appendix 1) and in Section 3 of this document.

w:\_infrastructure\projects\301015\03417 - gcc open coast-brokenbaybeaches czmp\3.0 reports\czmp\issued\final\re-issued - amendments\open
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Implementation Schedule

Section 3 of this document provides an Implementation Schedule for the proposed management
actions over the CZMP’s implementation period. This is included in tabular format for each precinct in
the Study area. Responsibilities, proposed funding arrangements for all actions, including any private
sector funding are provided in the tables and described in the text of Section 3.5.

The Implementation Schedule includes:
o Alist and description of all management actions for each beach in the Study Area
e Allocation of responsibility for management action
e Timetable for implementation (short, medium, long term)
o Possible sources of funding for implementation

o Allocated budget cost for implementation of the action within the next 10 year timeframe,
intended to cover the period until the next scheduled review of the Plan (longer term options
will have no cost allocation within the next 10 years).

Minimum requirements for Coastal Risk Management

The Guidelines for Preparing Coastal Zone Management Plans (OEH 2013) stipulates the minimum
requirements for CZMPs in addressing coastal risks. CZMPs are to include:

e adescription of:

o coastal processes within the plan’s area, to a level of detail sufficient to inform
decision-making

o the nature and extent of risks to public safety and built assets from coastal hazards

o projected climate change impacts on risks from coastal hazards (section 55C(f) of the
Coastal Protection Act 1979), based on council’s adopted sea level rise projections or
range of projections. Councils should consider adopting projections that are widely
accepted by competent scientific opinion

o suitable locations where landowners could construct coastal protection works
(provided they pay for the maintenance of the works and manage any offsite
impacts), subject to the requirements of the Environmental Planning and Assessment
Act 1979, and

o property risk and response categories for all properties located in coastal hazard
areas.

e proposed actions in the implementation schedule to manage current and projected future
risks from coastal hazards, including risks in an estuary from coastal hazards. Actions are to

w:\_infrastructure\projects\301015\03417 - gcc open coast-brokenbaybeaches czmp\3.0 reports\czmp\issued\final\re-issued - amendments\open
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focus on managing the highest risks (section 55C(d) and (e) of the Coastal Protection Act
1979)

e where the plan proposes the construction of coastal protection works (other than temporary
coastal protection works) that are to be funded by the council or a private landowner or both,
the proposed arrangements for the adequate maintenance of the works and for managing
associated impacts of such works (section 55C(g) of the Coastal Protection Act 1979), and

e an emergency action subplan, which is to describe:

o intended emergency actions to be carried out during periods of beach erosion such
as coastal protection works for property or asset protection, other than matters dealt
with in any plan made under the State Emergency and Rescue Management Act
1989 relating to emergency response (sections 55C(b) and (g) of the Coastal
Protection Act 1979)

o any site-specific requirements for landowner temporary coastal protection works, and
o the consultation carried out with the owners of land affected by a subplan.

The above requirements have been addressed in the following supporting documents or within this
CZMP document:

e Coastal Processes - these have been described in the Coastal Process and Hazard
Definition Study (WorleyParsons 2014) and summarised in the Coastal Management Study
(WorleyParsons 2015);

¢ Risks to public safety and built assets from coastal hazards - these have been described
in the Coastal Process and Hazard Definition Study (WorleyParsons 2014) and summarised
in the Coastal Management Study (WorleyParsons 2015);

e Projected climate change impacts on risks from coastal hazards - these have been
described in the Coastal Process and Hazard Definition Study (WorleyParsons 2014) and
summarised in the Coastal Management Study (WorleyParsons 2015). Council has updated
its climate change projections since production of the Coastal Process and Hazard Definition
Study and this updated has been reflected within the management actions proposed under
this CZMP;

e Suitable locations where landowners could construct coastal protection works — these
include both long-term protective measures as well as temporary protection works in
accordance with the Code of Practice under the Coastal Protection Act 1979. Areas where
temporary and long term protection works may be constructed have been defined in the
Emergency Action Subplan for Wamberal Beach (Appendix 2) and within the implementation
schedule for each precinct in the Study Area,;

e Property risk and response categories for all properties — these have been defined within
Section 5 of this document which provides recommendations for updating Gosford’s
Development Control Plan (DCP Chapter 6.2 “Coastal Frontage”);
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e Actions in the implementation schedule for managing current and future risks from
coastal hazards — this is provided in Section 3 of this document;

e Proposed arrangements for the adequate maintenance of coastal protection works —
these are described in Section 3 of this document and within the Implementation Schedule;

e An Emergency Action Subplan - this has been developed and publicly exhibited for
Wamberal Beach and is provided in Appendix 2.

Minimum requirements for community uses of the coastal zone

The Guidelines for Preparing Coastal Zone Management Plans (OEH 2013) stipulate the minimum
requirements for CZMPs to address community uses of the coastal zone. CZMPs are to include

e proposed actions in the implementation schedule that protect and preserve beach
environments and beach amenity, and ensure continuing and undiminished public access to
beaches, headlands and waterways, particularly where public access is threatened or
affected by accretion (section 55C(c) of the Coastal Protection Act 1979).

e adescription of:

o the current access arrangements to beaches, headlands and waterways in the plan’s
area, their adequacy and any associated environmental impacts

o any potential impacts (e.g. erosion, accretion or inundation) on these access
arrangements, and

o the cultural and heritage significance of the plan’s area

e proposed actions in the implementation schedule to manage any environmental or safety
impacts from current access arrangements, and to protect or promote the culture and
heritage environment.

The above requirements have been addressed in the following supporting documents or within this
CZMP document:

e Actions which protect and preserve beach environments and amenity as well as ensuring
continuing and undiminished public access to beaches, headlands and waterways are
described for all precincts in the Implementation Schedule in Section 3.6;

e A description of the current access arrangements to beaches in the plan’s area, their
adequacy and associated environmental impacts is provided in mapping for each precinct in
Appendix 5 ;

e A description of potential impacts on existing access arrangements and the cultural and
heritage significance of the plan’s area has been provided in the Coastal Management Study
(Appendix 1, WorleyParsons 2015);
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e proposed actions in the implementation schedule to manage any environmental or safety
impacts from current access arrangements, and to protect or promote the culture and
heritage environment are described for all precincts in the Implementation Schedule in
Section 3.6.

Process for developing CZMP

This CZMP has been developed on the basis of the coastal risk assessment, community uses of the

coastal zone and evaluation of management options as presented in the Coastal Management Study
(Appendix 1). A large range of management options were identified in that Study and were evaluated
by considering social, economic and environmental factors, to identify realistic and affordable actions.

The options were refined into a defined set of actions following the community and stakeholder
consultation process undertaken under the Coastal Management Study (Appendix 1), which
summarises the submissions received and provides responses to those submissions.

Each of the actions to be incorporated into the final CZMP have considered such issues as the
effectiveness of each option in removing the coastal hazard risk, the compatibility of the option with
the principles of ecologically sustainable development (ESD), and the likely community acceptance of
each option.

This CZMP was publicly exhibited for a minimum of three weeks. Submissions received during the
exhibition period were considered and the draft CZMP was amended as a result of these
submissions.
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1 INTRODUCTION

This section describes the purpose and objectives of the Coastal Zone Management Plan
(CzMP) and the ten Coastal Management Principles. It describes how these Principles have
been taken into account in developing this CZMP, and the process followed to develop this
CZMP.

This section describes also the community and stakeholder consultation that has been carried
out to date as part of the development of this CZMP. It addresses the minimum CZMP
requirement of describing the community and stakeholder consultation process, the key
issues raised and how they have been considered. It also addresses the requirement of
Coastal Management Principle 3 which is to involve the community in decision-making and
make coastal information publicly available.

The Gosford City Council Local Government Area (LGA) is located on the Central Coast of New
South Wales, approximately 50 km north of Sydney. The LGA is bounded, to the east, by 14 km of
coastal beaches extending from Patonga (within Broken Bay) in the south to Forresters Beach on the
open coast in the north. The study area is shown in Figure 1.

Historically, coastal processes have threatened sections of the coast within the study area. Damage
to public assets and recreational amenity has been experienced at the beaches in the Gosford area.

Gosford City Council has been directed by the then NSW Minister for Climate Change and the
Environment to complete a Coastal Zone Management Plan (CZMP) for Terrigal/Wamberal Beach. At
the time the Direction was given, Council had commenced the development of a CZMP for all open
coast and Broken Bay beaches.

The Guidelines for Preparing Coastal Zone Management Plans (OEH 2013), have been adopted by
the then Minister for Climate Change and the Environment as Guidelines under Section 55D of the
Coastal Protection Act 1979, and Councils are required to prepare draft plans in accordance with
these Guidelines. The NSW Government have been undertaking ongoing reform of coastal
management planning frameworks since 2010. These reforms continue through the development and
finalisation of this CZMP.

The Coastal Zone Management Plan for the Open Coast and Broken Bay Beaches (the Plan) is
documented herein.
1.1 Minimum Requirements for Coastal Zone Management Plans

The minimum requirements for CZMP preparation identify that CZMPs are to contain:

* a description of:
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— how the relevant Coastal Management Principles have been considered in preparing the plan
(this has been included in Section 1.2 of the CZMP)

— the community and stakeholder consultation process, the key issues raised and how they
have been considered (this has been included in Appendix 6)

— how the proposed management options were identified, the process followed to evaluate
management options, and the outcomes of the process (this has been included in Section 3.3)

» proposed management actions over the CZMP’s implementation period in a prioritised
implementation schedule (included in Section 3.6) which contains:

— proposed funding arrangements for all actions, including any private sector funding
— actions to be implemented through other statutory plans and processes

— actions to be carried out by a public authority or relating to land or other assets it owns or
manages, where the authority has agreed to these actions (section 55C(2)(b) of the Coastal
Protection Act 1979).

— proposed actions to monitor and report to the community on the plan’s implementation, and a
review timetable.

1.2 Purpose of the Plan
The primary purpose of this Plan is:

™o describe proposed actions to be implemented by Gosford City Council, other
public authorities and by the private sector to address priority management issues in
the coastal zone between 2015 and 2025. These issues include:

e managing risks to public safety and built assets
e pressures on coastal ecosystems, and

e community uses of the coastal zone.”

The primary objective of this Plan is:

“to protect and preserve the beach environments, beach amenity, public access and
social fabric of the Open Coast and Broken Bay beaches while managing coastal
hazard risks to people and the environment”.

Based on Section 55C of the Coastal Protection Act 1979, a CZMP must make provision for (among
other matters):

1. protecting and preserving beach environments and beach amenity;
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2. emergency actions carried out during periods of beach erosion, including the carrying out of
related works, such as works for the protection of property affected or likely to be affected by
beach erosion, where beach erosion occurs through storm activity or an extreme or irregular
event;

3. ensuring continuing and undiminished public access to beaches, headlands and waterways,
particularly where public access is threatened or affected by accretion;

4. where the plan relates to a part of the coastline, the management of risks arising from coastal
hazards; and,

5. where the plan proposes the construction of coastal protection works (other than temporary
coastal protection works') that are to be funded by the Council or a private landowner or both,
the proposed arrangements for the adequate maintenance of the works and for managing
associated impacts of such works (such as changed or increased beach erosion elsewhere or
a restriction of public access to beaches or headlands).

These items are of great importance for Coastal Zone management planning and the recently
completed Coastal Process Hazard Definition Study provides the baseline risk assessment
investigation to enable Council to meet the provisions as identified within Section 55C of the Coastal
Protection Act 1979.

! “Temporary coastal protection works” has a specific meaning in relation to the Coastal Protection Act 1979, generally being
sand or sandbags temporarily placed on a beach to reduce beach erosion impacts.
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Figure 1: View of the Gosford LGA Coastline
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1.3 Coastal Management Principles

As noted in OEH (2013), ten Coastal Management Principles have been developed to inform strategic
considerations in coastal management, including the preparation of CZMPs. These principles are:

e Principle 1: Consider the objects of the Coastal Protection Act 1979 and the goals,
objectives and principles of the NSW Coastal Policy 1997,

e Principle 2 : Optimise links between plans relating to management of the coastal zone;

e Principle 3 : Involve the community in decision-making and make coastal information publicly
available;

e Principle 4 : Base decisions on the best available information and reasonable practice;
acknowledge the interrelationship between catchment, estuarine and coastal processes;
adopt a continuous improvement management approach;

e Principle 5: The priority for public expenditure is public benefit; public expenditure should
cost-effectively achieve the best practical long-term outcomes;

e Principle 6 : Adopt a risk management approach to managing risks to public safety and
assets; adopt a risk management hierarchy involving avoiding risks where feasible and
mitigation where risks cannot be reasonably avoided; adopt interim actions to manage high
risks while long-term options are implemented;

e Principle 7 : Adopt an adaptive risk management approach if risks are expected to increase
over time, or to accommodate uncertainty in risk predictions;

e Principle 8 : Maintain the condition of high value coastal ecosystems; rehabilitate priority
degraded coastal ecosystems;

e Principle 9 : Maintain and improve safe public access to beaches and headlands consistent
with the goals of the NSW Coastal Policy; and

e Principle 10 : Support recreational activities consistent with the goals of the NSW Coastal
Policy.

Council submitted the draft CZMP to the Minister administering the Coastal Protection Act 1979 for
certification under the Act. When the draft CZMP was submitted, the Minister made an assessment of
whether to certify the CZMP by considering whether it meets the requirements of the Coastal
Protection Act 1979 and the minimum requirements in the OEH (2013) guidelines.

This CZMP describes the following, as proposed in the Guidelines for Preparing Coastal Zone
Management Plans (OEH 2013):

¢ how the relevant Coastal Management Principles have been considered in preparing the
Plan;
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¢ how the proposed management options were identified, and the process followed to evaluate
management options;

e proposed management actions over the CZMP’s implementation period in a prioritised
implementation schedule which contains proposed funding arrangements for all actions,
actions to be implemented through other statutory plans and processes, actions to be carried
out by a public authority or relating to land or other assets it owns or manages, proposed
actions to monitor and report to the community on the Plan’s implementation, and a review
timetable;

¢ the outcomes of the evaluation of the management options based on feedback received from
the community during the public exhibition process, feedback from the Catchments and Coast
Committee and other key stakeholders;

e priorities and timeframes for potential management options, and options for funding
arrangements for all actions, including any private sector funding; and

e actions that could be implemented through other statutory plans and processes and actions
that could be carried out by a public authority or relating to land or other assets it owns or
manages (in accordance with section 55C(2) (b) of the Coastal Protection Act 1979).

The management options have considered the requirement to achieve a reasonable balance between
any conflicting uses of the coastal zone.

It should be noted that the planning horizons to be adopted for the management actions need to be
appropriate for different categories of decisions, based upon their economic life and the degree of
flexibility. For example, different planning horizons may be appropriate for a Council land use plan,
development control over a private residence, design and location of major infrastructure, and
planning of recreational areas.

1.3.1 Consideration of Coastal Management Principles

This CZMP has been prepared considering the ten Coastal Management Principles. The Principles
have been considered in the following ways:

Principle 1: Consider the objects of the Coastal Protection Act 1979 and the goals, objectives
and principles of the NSW Coastal Policy 1997.

The Coastal Protection Act 1979 (CP Act) provides a statutory mechanism to protect, maintain,
enhance and restore the environment of the coastal region, associated ecosystems, ecological
processes, biological diversity and its water quality.

The objects of this Act are to provide for the protection of the coastal environment of NSW for the
benefit of both present and future generations and, in particular:

a. to protect, enhance, maintain and restore the environment of the coastal region, its associated
ecosystems, ecological processes and biological diversity, and its water quality, and
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to encourage, promote and secure the orderly and balanced utilisation and conservation of the
coastal region and its natural and man-made resources, having regard to the principles of
ecologically sustainable development, and

to recognise and foster the significant social and economic benefits to the State that result from
a sustainable coastal environment, including:

i. benefits to the environment, and
ii. benefits to urban communities, fisheries, industry and recreation, and
iii. benefits to culture and heritage, and

iv. benefits to the Aboriginal people in relation to their spiritual, social, customary and
economic use of land and water, and

to promote public pedestrian access to the coastal region and recognise the public’s right to
access, and

to provide for the acquisition of land in the coastal region to promote the protection,
enhancement, maintenance and restoration of the environment of the coastal region, and

to recognise the role of the community, as a partner with government, in resolving issues
relating to the protection of the coastal environment, and

to ensure co-ordination of the policies and activities of the Government and public authorities
relating to the coastal region and to facilitate the proper integration of their management
activities, and

to encourage and promote plans and strategies for adaptation in response to coastal climate
change impacts, including projected sea level rise, and

to promote beach amenity.

The NSW Coastal Policy is based on the four principles of Ecologically Sustainable Development
(ESD) contained in the Intergovernmental Agreement on the Environment in 1992. The principles are:

Conservation of biological diversity and ecological integrity. This refers to the need to
conserve the variety of all life forms, especially the variety of species, and to ensure that the
productivity, stability and resilience of ecosystems is maintained.

Inter-generational equity. This requires that the health, diversity and productivity of the
environment is maintained or enhanced for the benefit of future generations. Social equity
considerations, in terms of equal access opportunities to resources, are inherent in the
concept of inter-generational equity.

Improved valuation, pricing and incentive mechanisms. This requires environmental
factors, such as the value of ecosystems, polluter pays principles etc., to be incorporated into
the valuation of assets and services and considered in decision making processes.
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e The precautionary principle. Requires a risk averse approach to decision making. Where
there are threats of serious or irreversible environmental damage, lack of full scientific
certainty is not to be used as a reason for postponing measures to prevent environmental
degradation.

The Policy has adopted nine goals within this framework which include:
e Protecting, rehabilitating and improving the natural environment of the coastal zone.
¢ Recognising and accommodating the natural processes of the coastal zone.
e Protecting and enhancing the aesthetic qualities of the coastal zone.
e Protecting and conserving the cultural heritage of the coastal zone.
e Providing for ecologically sustainable development and use of resources.
¢ Providing for ecologically sustainable human settlement in the coastal zone.
e Providing for appropriate public access and use.
¢ Providing information to enable effective management of the coastal zone.
e Providing for integrated planning and management of the coastal zone.

Management actions have been proposed within this CZMP which are consistent with the objects of
the Coastal Protection Act 1979 and the goals, objectives and principles of the NSW Coastal Policy
1997. In particular:

¢ Management actions have been chosen and assessed such that the environment of the
coastal region, its habitat and ecosystems are protected and enhanced, recognising and
accommodating the natural processes of the coastal zone. This has been achieved by
providing for dune vegetation management at all beaches as well as through the application
of development controls which do not allow intensification of development within zones
impacted by natural coastal processes;

¢ In defining management actions for each precinct in the study area, a balance has been
sought between utilisation and conservation of the coastal region and its natural and man-
made resources. This balance has been achieved through analysing and recognising the
social, economic and environmental values of each precinct in the study area as well as
through public consultation and consultation with key stakeholders;

e The management actions aim to preserve public pedestrian access to the coastal region by
allowing for the sustainable management of beach foredunes and maintenance of formal
pedestrian accessways at each beach into the future. Improvements to access existing
arrangements have been suggested where warranted.

The role of the community as a partner to the NSW Government in resolving the issues relating to
protection of the coastal environment has been recognised in developing this CZMP, through the
community and stakeholder consultation process. The management actions have been chosen based
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on a strategic approach to coastal climate change adaptation, as well as to preserve and promote
beach amenity for all members of the community.

Information to enable effective management of the coastal zone has been provided to the community
as part of the process for developing this CZMP, and through proposed management actions which
promote public education on coastal zone management. The actions of local community
organisations in promoting community education on coastal zone management matters have been
recognised and supported through management actions designed to support and provide resources
to enhance the ongoing work of these organisations, as well as direct actions to enhance the
understanding of the local community on coastal zone management.

In developing this CZMP, the NSW Coastal Policy 1997 has been considered in terms of the four
Principles of Ecologically Sustainable Development, in the following ways:

e Conservation of biological diversity and ecological integrity — management actions have
been included to enhance and protect the biological and ecological integrity of the coastal
dune environment which exists along much of the foreshore environment of Gosford’s
beaches, even in areas where residential development encroaches onto the frontal dunes;

e Inter-generational equity — The planning timeframes presented in this CZMP consider the
impact that today’s management of the coastal zone will have on future generations.
Management actions have been defined taking into account the coastal risks, asset life and
the way that these have been projected to change over time at each beach, such that future
generations can enjoy the same level of beach amenity and access to the coastal zone that is
enjoyed by the community today.

¢ Improved valuation, pricing and incentive mechanisms — in developing the management
actions for this CZMP, environmental factors have been taken into account in evaluating the
management actions and these are described in the Coastal Management Study
(WorleyParsons 2015).

e The precautionary principle — In determining management actions for this CZMP, a risk
averse approach to decision making has been proposed. The management actions and
review of the Development Control Plan have been based on a risk assessment for Gosford’s
beaches which represents a low probability of exceedance within the defined planning
horizon for this CZMP and as articulated in the Coastal Process and Hazard Definition Study
(WorleyParsons 2014). This CZMP has applied a reasonable and acceptable level of risk in
formulating management actions, based on a 1% annual exceedance probability storm event,
with the planning horizon and implementation schedule for each particular action defined by
the economic life of the assets and environmental values for which the management action

will apply.
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Principle 2: Optimise links between plans relating to management of the coastal zone

This CZMP has been developed in consideration of other management planning processes within
Gosford LGA, including:

e Coastal Zone Management Plan for Gosford’s Coastal Lagoons (includes Wamberal, Terrigal,
Cockrone and Avoca Lagoons (2015)

e Pearl Beach Lagoon Coastal Zone Management Plan (August 2014)
e Coastal Zone Management Plan for Brisbane Water (2012)

e Avoca Lagoon Floodplain Management Plan (2008)

e Avoca Stormwave Inundation Study (2007)

e Brishane Water Foreshore Flood Study (2010)

e Cockrone Lagoon Floodplain Management Plan (2008)

e Lower Hawkesbury RiverFlood Study (1997)

e Middle Creek Pearl Beach Floodplain Risk Management Plan (2008)
e Green Point Creek Pearl Beach Floodplain Management Plan (1992)
e Pearl Beach Flooding & Drainage Investigation (1992)

e Pretty Beach Drainage Study — Final Report (2003)

e Turo Creek Pretty Beach Floodplain Management Plan (2007)

e Terrigal Trunk Drainage Study & Plan (1991)

e Terrigal Lagoon Floodplain Management Plan (2001)

e Kahibah Creek Floodplain Management Plan (1996)

e Wamberal Lagoon Floodplain Management Plan (2001).

Several of the Council plans identified above deal with exposure to actions of the sea and present
initiatives and strategic direction to address a number of common issues and physical processes
associated with risks from natural hazards in the coastal zone.

While each plan deals with natural hazards within a confined locality (i.e. Brisbane Water, coastal
lagoons and the Gosford beaches), it is equally important to understand the magnitude of cumulative
impacts from significant meteorological events and future impacts (through projected sea level rise for
instance) across the Gosford area. Once the true scope of the potential threat (and impact) is
assessed, Council and lead support agencies will be best placed to build capacity and community
resilience.

Climate adaptation and emergency management planning processes will enhance preparedness and
response measures required. Climate change adaptation should be seen as a whole of government
approach. Key principles should be agreed in an overarching framework that encompasses
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Floodplain Risk Management Plans, Estuary Management Plans, Coastal Zone Management Plans
and Asset Vulnerability. This should ensure that any co-ordinated response through planning,
education, research, mitigation and compliance would meet the aims and objectives of common
goals.

The coastal management actions for specific areas are compatible with those actions identified in the
existing relevant management plans as listed above.

In addition to the coastal management plans applying to specific areas, the CZMP takes into account
the following development controls that apply to the coastal zone within Gosford City, and
recommends changes to these controls where required:

e Development Control Plan 2013 (Chapter 6.2 focuses upon Coastal Frontage)

e Gosford City Local Environment Plan.

Principle 3: Involve the community in decision-making and make coastal information publicly
available

The community has been involved in decision-making relating to coastal zone management through
the public and stakeholder consultation process carried out during the development of this CZMP.
Stakeholder and public consultation has been carried out as part of the coastal zone management
process to date and this is described in Section 1.4.

Principle 4: Base decisions on the best available information and reasonable practice;
acknowledge the interrelationship between catchment, estuarine and coastal processes; adopt
a continuous improvement management approach

The best available information has been used in developing the actions described in this CZMP. In
developing the risk assessment that underpins the coastal zone management actions, the most
recent available data has been used to assess coastal hazards, as well as the most recent
information on climate change projections. Coastal zone management actions have been formulated
to ensure that they are compatible with catchment, estuarine and coastal processes - this is
especially relevant at the numerous estuary entrances within the Gosford LGA.

A continuous improvement management approach has been adopted as part of this CZMP. The
CZMP is intended to be a living document that will be subject to review and updated approximately
every 10-15 years. Further information on Plan review can be found in Section 6.
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Principle 5: The priority for public expenditure is public benefit; public expenditure should
cost-effectively achieve the best practical long-term outcomes

Funding under the NSW Coastal Management Program is limited, and funding priorities are for works
that improve public safety and protecting valuable publicly-owned assets, and then to private land.

For the actions described within this CZMP, funding sources have considered apportioning costs
toward the parties who would benefit most. For example, where the CZMP has recommended
management actions to benefit the environment, beach amenity, public safety and protection of public
assets and infrastructure, the CZMP suggests that funding for these actions be sourced from public
expenditure. Where there is benefit to both public and private infrastructure, it is suggested that the
funding mechanism includes a provision for cost-sharing for the management action and associated
maintenance between both public and private sources that would directly benefit from the
management action.

Further information on funding sources for management actions can be found in Section 3.5.

Principle 6: Adopt a risk management approach to managing risks to public safety and assets;
adopt a risk management hierarchy involving avoiding risks where feasible and mitigation
where risks cannot be reasonably avoided; adopt interim actions to manage high risks while
long-term options are implemented

In accordance with this Principle, where the risks can be reasonably avoided, management options
considered for the coastline are to be consistent with the key objective of finding reasonable risk
avoidance strategies.

The appropriate management actions for each beach within the LGA depend on the level of risk to
public safety, public and private assets and infrastructure. The risk is usually defined as the product of
likelihood and consequence at each location.

The Coastal Process and Hazard Definition Study for Broken Bay and the open coast beaches of
Gosford assessed the risk of coastal erosion, inundation and slope instability for each beach, in the
present day, 2050 and 2100 timeframes. For these timeframes, the likelihood of the risk has been
assessed for a storm event having an annual probability of exceedance (AEP) of 1%.

The consequence of the risk is a function of the value of assets exposed to the hazards, whether
there are any management measures in place already to deal with the hazards, and the resilience of
the coastline and assets exposed to the hazard.

The Guidelines for Preparing Coastal Zone Management Plans (OEH 2013) discuss several
categories of management options that can be adopted for each beach, within a risk management
framework. These option categories include:
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e Avoiding the risk (i.e. building setbacks, planning/development controls, infrastructure
setbacks and building design criteria)

e Changing the likelihood (i.e. coastal protection works, beach nourishment, compliance action
on illegal works on beaches)

¢ Changing the consequence (i.e. building and infrastructure modification or relocation, access
control and public education)

e Sharing the risk with another party (i.e. insurance)
e Retaining the risk by informed decision (i.e. emergency management).

The risk management hierarchy above has been applied in considering the management actions in
this CZMP whereby risk avoidance is the key objective.

Principle 7: Adopt an adaptive risk management approach if risks are expected to increase
over time, or to accommodate uncertainty in risk predictions

The Guidelines for Preparing CZMPs (OEH 2013) stipulate the following management approach
which has been adopted for this CZMP:

¢ Management of high public safety risks takes priority over risks to built assets;

o if risks from a hazard are low, maintain this level of risk through appropriate land-use,
development approval and infrastructure planning decisions;

o if the risks from a hazard are high:

o avoid further development in the area or ensure the development can accommodate
the hazard, including any likely increase in the severity of the hazard over time (e.g.
due to projected sea level rise)

o ensure appropriate emergency management arrangements are in place, and
o consider works to reduce risk levels, focusing on the highest risks.

The management actions have considered this approach through the application of development
controls which take into account the change in coastal hazards over time. These controls are subject
to regular review through the regular 10-year review timetable set under the CZMP, to incorporate
changing information about coastal hazards, improved data collection techniques and an
improvement in our understanding around the science of climate change.

Principle 8: Maintain the condition of high value coastal ecosystems; rehabilitate priority
degraded coastal ecosystems
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This CZMP has incorporated management actions to maintain the condition of high value coastal
ecosystems and rehabilitate priority degraded coastal ecosystems. This CZMP covers the open coast
and Broken Bay beaches of Gosford, where the key ecological habitat is the beach itself, intertidal
zone, coastal dunes and associated vegetation.

Areas in the study area where the coastal dunes are degraded have been identified in the Coastal
Management Study and actions have been formulated for those areas to protect the dune habitats
and vegetation, as well as empower community organisations with a key interest in the dune habitats
to undertake management of these areas more effectively. Key management actions also include:

o the development of a Gosford beaches water quality improvement plan;
¢ dune management and beach scraping strategy;

e rocky shore habitat inventory & management strategy;

¢ development of a comprehensive coastal education program; and

e incentives to landowners so that the ecological value of dune areas under private
management can be enhanced.

Principle 9: Maintain and improve safe public access to beaches and headlands consistent
with the goals of the NSW Coastal Policy; and

The CZMP has recommended management actions to ensure that safe public access to the beaches
is maintained or enhanced. For example, management actions have been suggested to improve the
public safety of beach access in certain areas where steep dune escarpments are present, and in
other areas, disabled access to the beaches has been recommended to be improved. In light of the
coastal erosion and inundation hazards facing certain areas, coastal protection works may be
required in certain areas to enable continuing public access to these areas into the future.

The NSW Coastal Policy goals include a commitment to the following:

e Protecting, rehabilitating and improving the natural environment of the coastal zone —
management actions have been included to protect, improve and rehabilitate the natural
environment of the beaches.

e Recognising and accommodating the natural processes of the coastal zone — these
processes have been recognised in formulating the management actions and have been
accommodated by allowing the processes to continue unabated within the coastal zone as far
as possible within an urban context, and not locating any new infrastructure such that it would
interfere with the processes.

e Protecting and enhancing the aesthetic qualities of the coastal zone — management
actions have included enhancing and preserving the dune environments and beach amenity.
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e Protecting and conserving the cultural heritage of the coastal zone — management
actions include public education on cultural heritage issues.

e Providing for ecologically sustainable development and use of resources —
development is allowed to continue in accordance with the principles of ecologically
sustainable development.

e Providing for ecologically sustainable human settlement in the coastal zone — human
settlement is allowed to continue in the coastal zone where it will as far as practicable not
interfere with the coastal processes and not expose occupants to an unreasonable risk.

e Providing for appropriate public access and use — management actions have been
included whereby public access onto the beaches is maintained and enhanced.

¢ Providing information to enable effective management of the coastal zone —
management actions have been included to provide public education programs for effective
management of the coastal zone, resources for community-based coastal management
organisations and monitoring of the coast to inform future management.

e Providing for integrated planning and management of the coastal zone — this has been
done by provision of recommendations for an updated Development Control Plan for the
coastal zone, ensuring management actions are consistent with those of other management
plans that apply in Gosford and a suite of management actions with clear priorities,
timeframes and regular schedule for future review.

While the goals of the policy relate to three key areas of conservation, human activities and
implementation, it is important that the policy be viewed holistically. Its application depends on the
whole policy, not on components in isolation. All nine goals are inter-related. No one is more or less
important than another. It is fundamental when using the policy that a specific goal is placed in the
context of the other eight goals.

Principle 10: Support recreational activities consistent with the goals of the NSW Coastal
Policy.

In this CZMP, management actions have been recommended to support the continuing recreational
use of the beaches consistent with the goals of the NSW Coastal Policy.

The beaches of Gosford are extremely popular — in the 2014-15 season between September 2014
and April 2015, over 2.1 million visits to the Gosford beaches were recorded. The most popular
beaches in terms of visitor numbers in 2014-15 were Umina, Terrigal and Avoca. Detailed beach
usage information has been provided by Council for all the beaches and is presented in the Coastal
Management Study in Appendix 1.
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Management actions have been formulated in Section 3 to support and enhance the continued
recreational use of all the beaches, but in particular at those beaches which have been the most
popular in terms of visitor numbers.

1.4 Public Exhibition and Consultation

Community consultation is an essential component of the coastal zone management planning
process. A quality Coastal Zone Management Plan will depend largely on the knowledge, involvement
and support of the local community. Accordingly, community consultation and patrticipation is an
integral element of the coastal planning process.

This section describes the community and stakeholder consultation that has been carried out to date
as part of the development of this CZMP. It outlines how the planning process has met the minimum
CZMP requirement by describing the community and stakeholder consultation process, the key
issues raised and how they have been considered. It also addresses the requirement of Coastal
Management Principle 3 which is to involve the community in decision-making and make coastal
information publicly available.

1.4.1 Community Engagement Strategy

Council developed and endorsed a Community Engagement Strategy (CES) in November 2013. The
Strategy outlined an approach for engaging the local community in the development of Gosford
Beaches Coastal Zone Management Plan to ensure that community is provided with the opportunity
to gain an understanding of the planning process, coastal management issues and ensure concerns
and aspirations are appreciated and considered during the planning process. This was achieved by:

¢ Providing avenues for productive participation by the community

e Seeking input from the community to ensure decisions made are for the long term benefit and
sustainability of the community

e Taking the opportunity to educate the community on the complexities and limitations to
proposed management options

The Beaches CES established community engagement parameters to foster realistic expectations by
considering legislation, geographic boundaries, technical input, human resources, and budget. It also
ensured that all steps in the planning process were considered from an engagement context and prior
to selecting appropriate community engagement techniques. The objectives of the Beaches
Community Engagement Strategy were to:

e Ensure that the Community understands the process undertaken in the development of a
Coastal Zone Management Plan

e Provide a summary of what has been achieved to date and what is required to complete the
process
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e Design a process that assists in making sustainable decisions that reflect the aspirations of
the local community

e Ensure that the community engagement process provides opportunities for the widest
possible participation particularly for those groups who are traditionally disengaged from
these processes

¢ Inform the community about the process, problems and potential solutions to managing
coastal hazards affecting Gosford open coast and Broken Bay beaches

¢ |dentify how Council will involve the community in Council's planning and reporting
responsibilities

¢ |dentify how the community can provide feedback and suggest solutions through collaboration

e Ensure the process allows for ongoing communication to the public on how their input has
been included in decision making

e Describe the timing and focus of engagement activities throughout the development of the
Gosford Beaches Coastal Zone Management Plan.

The Community Engagement Strategy identified the following key communication messages:

e Gosford’s coastline is vulnerable to coastal hazards with property development, public assets
and recreational amenity threatened on several occasions over recent decades.

e The impacts of coastal hazards are likely to be exacerbated into the future as a result of
postulated climate change impacts and projected rises in mean sea-level.

e Council has a relatively strong tradition in planning for hazards through the development of
coastal management plans in 1990s. Coastal Zone Management Planning is underpinned by
evidence based decision-making.

e Council is reviewing the existing Coastal Management Plans to incorporate an improved
understanding of current and future risk coastal processes and ensure planning remains in
line with NSW Government requirements.

e Council has a duty of care to ensure property assessment minimises risk to private and public
assets from coastal hazards.

e Engagement with community networks and interest groups is essential as Council adapts and
responds to become more resilient to the impacts of coastal hazards.

e Council will be open and transparent with the community on how their feedback is being
incorporated into the overall planning process; however the final decision on priorities and
levels of service provision will be made by Council.
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e The coastal management planning process is an integrated approach incorporating the
environmental, economic, social and technical factors affecting our community. None of these
areas exist in isolation and the plan will reflect this.

The Community Engagement Strategy was developed in consultation with Council’s Coastal Sub-
committee.

1.4.2 Council Advisory and Coastal Sub-committee

The coastal zone management planning process was guided by Councils Coast & Estuary
Management Committee (at the commencement of the project) and Catchments & Coast Committee
following the Council election in September 2012.

The principal role of the committee has been to assist council in the development and implementation
of coastal and flood risk management plans for the areas under its jurisdiction. However, the
committee also assisted in:

e ensuring that current community values are considered in the development of local floodplain
risk and coastal zone management planning;

e Promoting linkages and co-operation between the community, Council, State and Federal
Governments, and other key stakeholders in the development and implementation of
floodplain and coastal zone management studies and plans;

e Monitoring and assessing effectiveness of the local floodplain and coastal risk management
plan after its implementation;

¢ Identify the flood, coastal and estuary health problem areas to be assessed and provide input
into known hazard behaviour;

¢ In undertaking the Committee's duties, include sustainable climate change adaptation actions
based upon widely accepted competent scientific opinion. In the implementation of this duty
ensure consistency with Council's Climate Change Policy;

e Reviewing and advising Council of appropriate interim development controls for use until the
management plan is completed, approved and implemented;

e Support and promote public education and other community focussed programs essential to
the long-term viability of the flood and coastal zone risk management plans;

e Support, promote and liaise with relevant authorities in the development of emergency
management and catchment management strategies;

e Assist Council in advocating on behalf of the community in relation to relevant government
plans, strategies and legislation.

Council further established a Coastal Sub-committee in early 2010 following the distribution of letters
to all property owners across coastal frontage areas in January 2010. The correspondence informed
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property owners of the coastal planning project and sought nominations for representatives from each
beach between Patonga and Forresters. Following receipt of nominations preference was given to
individuals that:

e Form alink between the Committee and the local population in the coastal risk area. They
therefore needed to be able to effectively inform the affected community of the deliberations
of the Committee and so foster a wider understanding of the process;

e Provide historical advice on local and perceived solutions;
e Consider in detail implications of matters which may impact on the local community; and
o Facilitate formal representations to the Committee on behalf of the public.

The Committee representation experienced some minor changes over the planning process and
included beachfront residents from all embayment’s of focus in this CZMP. Community
representatives from other locations across Gosford, special interest groups, NSW Government
officers and Council staff were also attendees at meetings. The Committee was established to inform
Councils Catchments & Coast Advisory Committee (formerly the Coast & Estuary Management
Committee). Meetings of the Sub-committee were held as follows:

e 27 April 2010 (Combined with main Committee)
e 23 August 2011

e 20 November 2013

e 26 November 2013

e 1 April 2014

e 19 November 2014

e 27 February 2015

e 25 August 2015

e 14 October 2015.

In addition to meetings, periodic emails and telephone contact further enabled Sub-committee
members to remain informed of project status, milestones and upcoming consultation opportunities.

The input and representation of the Coastal Sub-committee greatly assisted Council in guiding
development of the CZMP, planning community consultation and refining the list of preferred
management options included in this CZMP.

Additional meetings were held with representatives from individual beaches prior to the opening of the
public exhibition and comment phase of the Draft Coastal Zone Management Study. During these
meetings specific management options were discussed for each beach along with key priorities of
Sub-committee representatives (and the groups they represent). All documented management
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options were discussed in detail including the prioritisation process and consideration of social,
economic and environmental impacts.

The Committee process assisted in building a comprehensive understanding of the challenges and
opportunities that the development of the Coastal Zone Management Plan presents to the coastal
communities.

The meetings took 2-3 hours and assisted communities to refine submissions which were presented
to Council during the public comment phase.

1.4.3 Terrigal-Wamberal Emergency Action Sub Plan consultation

While the Coastal Protection Act 1979 does not specifically stipulate the requirement for public
consultation in the development of an EAS the relevant NSW Government Guideline states that
“these subplans are to be prepared with direct consultation with landowners affected by the subplan”.

Due to the relatively small number of landowners to which the Subplan applies, Council wrote to each
landowner to:

¢ inform them of the public exhibition period for the draft Emergency Action Subplan;
e provide a copy of the draft Emergency Action Subplan;

e provide a copy of the NSW Government’s Guide to the Statutory Requirements for
Emergency Coastal Protection Works

¢ invite landowners to book for an appointment with Council staff for a one-on-one discussion
during the exhibition period, and

e contact details of Council staff for general enquiries.

The draft EAS was placed on public exhibition for 42 days between 25 June 2012 and 3 August 2012.
Comments from property owners were accepted until 3 September 2012.

Council extended the exhibition to general community and special interest groups. During
consultation seven property owners contacted Council via telephone or through face to face
meetings. Meetings were also held with representative of Coastal Residents Inc. and the Central
Coast Community Environment Network. Eleven (11) written submissions were received during the
exhibition phase.

1.4.4 Coastal Zone Management Study consultation

The second phase of the planning process (following the initial coastal risk assessment) involved the
development of a Coastal Zone Management Study. The Study presents a series of management
options for the beaches between Forresters and Patonga. Options have been selected through
consideration of coastal hazards, community feedback, and the requirement to achieve a reasonable
balance between any conflicting uses of the coastal zone.
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Council actively sought input from affected property owners and the wider community in the
development of the Study. Feedback obtained through formal and peripheral engagement activities
provided direction on preferred management approaches, and assisted to ensure all relevant factors
were sufficiently considered and integrated into the planning process.

In summary, consultation activities carried out to date relating to the Coastal Zone Management
Study included:

¢ Draft Coastal Management Study document made available for community review between
15 January and 15 February 2015.

e The Draft Study document was made available in hardcopy format at Council’s Erina,
Gosford, Kincumber and Woy Woy customer service centres during normal business hours.

e The Draft Study document was also available in the Items on Exhibition section of Council’s
webpage during exhibition.

o Letters sent to 949 property owners identified as being affected by DCP Chapter 6.2 (Coastal
Frontage) on 17 December 2014.

e Media Release distributed (week of 12 January 2015)

¢ Promotion of exhibition in Central Coast Express Advocate via Gosford Connect — general
info on exhibition (week of 19 January 2015)

e Media alert (week of 26 January 2015)

¢ Promotion of exhibition in Central Coast Express Advocate via —specific info on exhibition to
include detail/timing of exhibition events (week of 26 January 2015)

e Council held a series of five community forum sessions in early February 2015 for people
interested in learning more about the Gosford City coastline and how it is managed. These
sessions aimed to gauge community attitude to management options, before the preferred
options were presented in more detail via this CZMP. More than 270 people attended these
community forums.

The outcomes of that community consultation process and descriptions of how formal submissions
were addressed are provided in the Coastal Management Study.

1.4.5 Coastal Zone Management Plan consultation

A Draft Coastal Zone Management Plan was publicly exhibited over a six week period between 21
August and 2 October 2015 prior to being formally adopted. Consultation activities carried out as part
of the exhibition of the Coastal Zone Management Plan included:

o Draft Coastal Management Plan document made available for community review between 21
August and 2 October 2015.

e The Draft Plan document was made available in hardcopy format at Council’s Erina, Gosford,
Kincumber and Woy Woy customer service centres during normal business hours.
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e The Draft Plan was also available in the Items on Exhibition section of Councils webpage
during exhibition.

o Letters sent to 949 property owners identified as being affected by DCP Chapter 6.2 (Coastal
Frontage) on 14 August 2015.

¢ Emails sent to more than 170 groups and individuals on the project contacts database
informing them of exhibition details.

e Public Notices were placed in the Central Coast Express Advocate on 21 August and 4
September 2015 to inform the public of the place at which, the dates on which, and the times
during which, the draft CZMP could be inspected by the public.

¢ Media Release distributed (5 August 2015)

e Promotion of exhibition in Central Coast Express Advocate via Gosford Connect — general
info on exhibition (14 August 2015)

e Council held a series of five community drop-in sessions were held to seek public feedback
on the proposed management actions for residents to have a say and find out more about
how coastal hazards will be managed now and into the future. There were 85 people
recorded in attendance during these sessions.

A total of 19 formal submissions were received during the exhibition period. A summary of CZMP
consultation feedback and details on how consultation feedback has been considered in developing
this CZMP is included in Appendix 6.

1.4.6 Public Authority consultation

Council undertook separate consultation with relevant public authorities in regard to the inclusion of
management actions or activities which are proposed to be carried out by the public authority or
relating to any land or other assets owned or managed by the public authority. As required under
Section 55C of the Coastal Protection Act 1979 the following ‘public authorities’ and other key
stakeholders were directly consulted:

e NSW Department of Primary Industries (DPI - Lands)

e NSW Planning & Environment

e NSW Office of Environment & Heritage (National Parks & Wildlife Service)
e NSW Department of Primary Industries (NSW Fisheries)

e NSW Roads & Maritime Services

e Greater Sydney Metropolitan Local Land Services

e Darkinjung Local Aboriginal Land Council

e Guringai Aboriginal Tribal Links
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1.4.7 Factsheets & Poster Displays

Council staff worked with members of the Coastal Sub-committee to develop a set of community
education factsheets and correlating poster displays. The factsheets aimed at building community
understanding of coastal hazards and management relevant to the Gosford LGA. Topics covered by
the factsheets include:

e The coastal zone management planning process

e Coastal processes — overview of the processes operating on our coast

e Coastal hazards — simple explanation of the risks posed to our coast from coastal processes
e Risk assessment outcomes — what does it means for the Gosford coastline?

e Coastal management options— environmental planning, development controls, dune
management/nourishment, protection etc.

e What is the (economic, environmental and social) value of our coast?

A copy of theses factsheets is provided in Appendix 4.

1.4.8 Online information

Council's webpage was periodically updated throughout the project to ensure broad information was
provided to community. Information provided included:

o Coastal vulnerability in Gosford
. What influence will climate change have on coastal areas of Gosford?
. What is Gosford Council doing to minimise the impact of coastal processes on coastal

developments?

o Existing Coastal Management Plans

. NSW Coastal Management Framework

o Identification of Hazard Lines in Coastal Areas

. Development Control Plan - Chapter 6.2 Coastal Frontage

. Coastal Processes & Hazard Reassessment (including Technical Report and mapping)
. Coastal Zone Management Study

1.4.9 Periodic email circulars to contacts database

From project initiation, Council collated a list of interested parties, including property owners
potentially impacted by coastal hazards who would like to be kept informed of the project.
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Periodic emails were provided directly to more than 170 groups and individuals who registered an
interest in the project via Council’s project contacts database. The information replicated that provided
online.

1.5 Developing the Gosford Beaches Coastal Zone Management
Plan

The process for development of the CZMP for the Gosford Beaches has been defined by the
following phases:

e Undertake Coastal Risk Assessment to identify coastal hazards, management issues and
their severity;

e Undertake a Coastal Zone Management Study to identify and evaluate potential
management options to address current and future coastal risk, including climate change (this
Study);

e Undertake a Coastal Zone Management Plan that proposes management actions in
accordance with the management options identified during the Coastal Zone Management
Study process and a set timeframe for their implementation;

e Implementation of the Coastal Zone Management Plan, whereby actions identified in the
Coastal Zone Management Plan are implemented over a 10 — 15 year timeframe.

The phases in the process and references to the relevant supporting documents are described in
more detail below.

1.5.1 Undertake Coastal Risk Assessment

A coastal risk assessment has been undertaken to describe the coastal processes and associated
hazards that impact the Gosford coastline and provide an assessment of the risks to life and property
posed by these hazards. Council endorsed the Open Coast and Broken Bay Beaches Coastal
Processes and Hazard Definition Study (CPHDS) report on 25 March 2014.

The risk assessment forms the initial phase of the planning process and applies the latest information
(including Council’s adopted sea level rise scenarios), modelling and engineering methodologies, to
provide an understanding of the coastal processes that operate within the study area. The NSW
Government requires that risks need to be assessed with consideration of current and future
conditions (2050 and 2100) to include the natural processes that occur on our beaches and the
impacts of projected climate changes. The risk assessment examines the coastal processes and
hazards that impact the coastline between Patonga and Forresters Beach.

The coastal processes considered within the CPHDS include:
e wave climate;

e elevated water levels;
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e wave runup;
e coastal storms;

e sediment transport;
e climate change; and

e lagoon entrance processes.

The coastal hazards discussed, considered and evaluated as part of the risk assessment include:
e beach erosion hazard;
e shoreline recession hazard,;
e sand drift hazard;
e coastal inundation hazard,;
e stormwater erosion hazard,;
e climate change; and

¢ slope and cliff instability hazard.

1.5.2 Undertake Coastal Zone Management Study

Having defined the type, nature and significance of coastline hazards, the Coastal Zone Management
Study (endorsed by Council on 26 May 2015) was the next step to be undertaken to identify options
relevant to the environmental planning and management of the area.

The outcome of the Study was a defined and prioritised set of coastal management options,
supported by informed reasoning considering the uncertainties of sea level rise to address specific
management issues for each beach in the Study area.

The Study considered all feasible management options to address current and future coastal risk
(including climate change). It assessed the social, economic, aesthetic, recreational and ecological
issues associated with land use along the coastline.

Assessment of management options has considered the complexities of:
e implications of existing land ownership, future development and planning controls,
e the local economy, including the local employment market,
e the preservation of areas of aesthetic or ecological significance,
e the protection or enhancement of recreational amenity,

e the opportunity for and management of tourism.
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A range of management options were identified including, emergency responses such as emergency
warnings, evacuation, emergency protection works and barricading dangerous areas to longer term
management options including, environmental planning, development control conditions, dune
management, beach nourishment and the construction of protective works.

As part of the assessment of management options, the likely advantages, disadvantages, potential
environmental, social and economic impacts and indicative costs were considered. Estimates of
capital and maintenance costs for protection works are also prepared.

The ‘do nothing’ option was also considered to assist in undertaking a damages assessment. This is
based on the value of coastal property and indicative costs for public infrastructure that would be lost
or damaged if management strategies were not adopted.

The Coastal Zone Management Study assisted Council in developing appropriate planning provisions
and in applying the criteria for proposed development through revision of the appropriate section of
the Development Control Plan.

The management options identified in the Coastline Management Study have been subject to a
community and stakeholder consultation process. Key issues that have been raised during this
process have been considered in producing this Plan.

1.5.3 Prepare Coastal Zone Management Plan (this document)
The next stage in the process is to develop a Coastal Zone Management Plan (CZMP).

The planning process aims to ensure an appropriate long term balance in the utilisation and
conservation of the coastline. This will facilitate a compatibility of uses with hazards by reducing
private and public losses from hazard damage and protect the recreational amenity of beaches. Plans
generally include:

e adescription of the objectives of the Plan;

e adiscussion of issues, problems, special features and values specific to the area of the Plan;
e aschedule of specific management measures aimed at achieving the objectives; and

e adescription of the means and timing of implementation of these measures.

In addition to the above, this CZMP includes an Emergency Action Subplan for Terrigal-Wamberal
Beach (Appendix 2), which describes:

e intended emergency actions to be carried out during periods of beach erosion such as coastal
protection works for property or asset protection, other than matters dealt with in any plan
made under the State Emergency and Rescue Management Act 1989 relating to emergency
response (sections 55C(b) and (g) of the Coastal Protection Act 1979)

e any site-specific requirements for landowner temporary coastal protection works, and

e the consultation carried out with the owners of land affected by a subplan.

w:\_infrastructure\projects\301015\03417 - gcc open coast-brokenbaybeaches czmp\3.0 reports\czmp\issued\final\re-issued - amendments\open
coast and broken bay beaches czmp final reve.docx
Page 40 301015-03417 : 003Rev E : 3 April 2017



Nt

il

y

WorleyParsons Nomics

resources & energy

GOSFORD CITY COUNCIL
GOSFORD BEACHES
COASTAL ZONE MANAGEMENT PLAN

The development of the CZMP requires that a number of considerations be taken into account,
including:

e implications of coastal planning policy and guidelines;

e the type and nature of coastline hazards, including risk and potential damage to coastal
developments and amenity;

o aesthetic, recreational and ecological values of Gosford’s coastline;

e social factors, including the needs and desires of the community, the social disruption and
other intangible costs of potential damage, and the physical and psychological effects of
damage;

e long term considerations of climate change; and

e an economic analysis of proposed or existing development, including expected costs and
benefits to both the public and private based on options to develop, redevelop or leave
undeveloped an area of the coast.

Upon finalisation of the CZMP Council will review and update the relevant section(s) of the Gosford
LEP (2014) and Development Control Plan (2013).

1.5.4 Implement Coastal Zone Management Plan

Once a CZMP has been adopted, the next step is to implement (within a 10 — 15 year timeframe) the
management measures listed within the Plan. Certain measures can be implemented quickly, such as
development and building controls, hazard education, public awareness and dune management
programs. However, it is unlikely that any management plan could be implemented immediately in its
entirety. For example, availability of funding will determine when certain options can be implemented
(e.g. structural measures, voluntary purchase of property). Consequently, a strategy needs to be
developed to implement the Plan over time. The strategy should include the staging of measures that
are dependent on availability of funds, the adoption of interim measures, protection priorities, etc.

Relevant time periods will include the long-term planning horizon (e.g. 50 to 100 years to set strategic
directions for coastal hazard areas), the period for implementing proposed management actions (e.qg.
5 to 10 years) and the period for reviewing the CZMP (e.g. towards the end of the implementation
period). The timeframe to be adopted should reflect the appropriate planning horizons based upon the
economic life and the degree of flexibility associated with a particular coastal management issue. For
example, the Australian Tax Office allows the entire construction cost of a residential rental property
to be deducted over a period of 40 years. From this, it can be inferred that the economic life of a
dwelling is 40 years. Based on this, the 2050 planning horizon may be an appropriate planning
horizon to adopt for new residential developments.

A summary of the information included in each section of this report is listed below:
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e Section 2 outlines the coastal risk management framework for the Plan, as well as the spatial
and temporal scales for application of the management actions;

e Section 3 contains a list of management actions, as well as an implementation schedule for
each management action at each precinct in the study area and a budget allocation and
possible funding sources for each management action.

e Section 4 contains a summary of the budget allocation at each location and over the lifetime
of the Plan;

e Section 5 contains a summary of the landuse and development issues in the study area and
a framework for the review of the existing Gosford Development Control Plan Chapter 6.2
Coastal Frontage;

e Section 6 outlines the proposed actions to monitor and report to the community on the Plan’s
implementation, and a review timetable.
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2 COASTAL RISK MANAGEMENT

This section describes the how the Minimum Requirements for Coastal Zone Management
Plans are met to address coastal risks. It summarises the risk management approach used in
developing this CZMP and provides the basis for the temporal and spatial scales for
application of the management actions.

2.1 Introduction

The Guidelines for Preparing Coastal Zone Management Plans (OEH 2013) stipulate the minimum
requirements for CZMPs in addressing coastal risks. CZMPs are to include:

e adescription of:

o coastal processes within the plan’s area, to a level of detail sufficient to inform
decision-making

o the nature and extent of risks to public safety and built assets from coastal hazards

o projected climate change impacts on risks from coastal hazards (section 55C(f) of the
Coastal Protection Act 1979), based on council’'s adopted sea level rise projections or
range of projections. Councils should consider adopting projections that are widely
accepted by competent scientific opinion.

o suitable locations where landowners could construct coastal protection works
(provided they pay for the maintenance of the works and manage any offsite
impacts), subject to the requirements of the Environmental Planning and Assessment
Act 1979, and

o property risk and response categories for all properties located in coastal hazard
areas

e proposed actions in the implementation schedule to manage current and projected future
risks from coastal hazards, including risks in an estuary from coastal hazards. Actions are to
focus on managing the highest risks (section 55C(d) and (e) of the Coastal Protection Act
1979)

o where the plan proposes the construction of coastal protection works (other than temporary
coastal protection works) that are to be funded by the council or a private landowner or both,
the proposed arrangements for the adequate maintenance of the works and for managing
associated impacts of such works (section 55C(g) of the Coastal Protection Act 1979), and

e an emergency action subplan, which is to describe:

o intended emergency actions to be carried out during periods of beach erosion such
as coastal protection works for property or asset protection, other than matters dealt
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with in any plan made under the State Emergency and Rescue Management Act
1989 relating to emergency response (sections 55C(b) and (g) of the Coastal
Protection Act 1979)

o any site-specific requirements for landowner temporary coastal protection works, and

o the consultation carried out with the owners of land affected by a subplan.

The above requirements have been addressed in the following supporting documents or within this
CZMP document:

Coastal Processes - these have been described in the Coastal Process and Hazard
Definition Study (WorleyParsons 2014) and summarised in the Coastal Management Study
(WorleyParsons 2015);

Risks to public safety and built assets from coastal hazards - these have been described
in the Coastal Process and Hazard Definition Study (WorleyParsons 2014) and summarised
in the Coastal Management Study (Appendix 1, WorleyParsons 2015);

Projected climate change impacts on risks from coastal hazards - these have been
described in the Coastal Process and Hazard Definition Study (WorleyParsons 2014) and
summarised in the Coastal Management Study (WorleyParsons 2015). Council has updated
its climate change projections since production of the Coastal Process and Hazard Definition
Study and this update has been reflected within the management actions proposed under this
CZMP;

Suitable locations where landowners could construct coastal protection works —
Locations where placement of temporary coastal protection works are identified in the Code
of Practice under the Coastal Protection Act 1979 (2013) and associated technical advice.
These have been defined in the Emergency Action Subplan for Wamberal Beach (Appendix
2) and within the implementation schedule for each precinct in the Study Area;

Property risk and response categories for all properties — these have been defined within
Section 5 of this document which provides recommendations for updating Gosford’s
Development Control Plan (DCP Chapter 6.2 “Coastal Frontage”);

Actions in the implementation schedule for managing current and future risks from
coastal hazards — are provided in Section 3 of this document;

Proposed arrangements for the adequate maintenance of coastal protection works —
these are described generally in Section 3 of this document and for location specific
management options within the Implementation Schedule;

An Emergency Action Subplan - this has been developed and publicly exhibited for
Wamberal Beach and is provided in Appendix 2.

This Coastal Zone Management Plan describes proposed actions to be implemented by Council,
other public authorities and potentially by the private sector to address priority management issues in
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the coastal zone. The categories of available management options are discussed below, with
reference to a risk management approach.

2.2 Risk Management Approach

The appropriate management actions for each beach within the LGA depend on the level of risk to
public safety, public and private assets and infrastructure. The risk is usually defined as the product of
likelihood and consequence at each location.

The Coastal Management Principles (OEH 2013) include Principle 6 which is to “adopt a risk
management approach to managing risks to public safety and assets; adopt a risk management
hierarchy involving avoiding risks where feasible and mitigation where risks cannot be reasonably
avoided; adopt interim actions to manage high risks while long-term options are implemented.” In
accordance with this Principle, where the risks can be reasonably avoided, management options
considered for the coastline are to be consistent with the key objective of finding reasonable risk
avoidance strategies.

The Coastal Process and Hazard Definition Study for Broken Bay and the open coast beaches of
Gosford assessed the risk of coastal erosion, inundation and slope instability for each beach, in the
present day, 2050 and 2100 timeframes. For these timeframes, the likelihood of the risk has been
assessed for a storm event having an annual probability of exceedance (AEP) of 1%.

The design horizon for built assets is nominated as 40 years. While a 1% AEP event could occur
twice in a 40 year period, statistically, a storm with an annual exceedance probability of 1% has a
probability 30% of being exceeded within the nominated 40 year design horizon (Figure 2). Based on
this, the use of a 1% AEP storm event for planning purposes is considered to represent an acceptable
level of risk. It is noted also that Council’s adopted Sea Level Rise Planning Level is based on a
medium sea level rise projection as defined in an Independent Report, and is considered to have a
likelihood of 50% of being exceeded. In addition, the Guidelines for preparing Coastal Zone
Management Plans (OEH 2013) stipulate that beach erosion be assessed against minimum criteria of
a 100 year average recurrence interval (1% AEP) storm event.
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Figure 2 - Design event encounter probability vs. Project Design life or planning horizon

The consequence of the risk is a function of the value of assets exposed to the hazards, whether
there are any management measures in place already to deal with the hazards, and the resilience of
the coastline and assets exposed to the hazard.

For the coastal hazards of beach erosion, shoreline recession, slope instability and coastal
inundation, the following consequences on natural and built assets are considered:

e Beach erosion — Consequences of beach erosion can include social impacts (loss of beach
access, impacts on beach amenity), ecological impacts (beach and dune ecology), and
economic impact (damage to infrastructure). During cyclical erosion associated with major
storm events, direct damage can occur to built assets such as dwellings, water and sewer
infrastructure, roads, fencing, accessways and public amenities. Direct damage could be
catastrophic, such as the destruction of dwellings or loss of life; or could be less serious, such
as the temporary loss of services or damage to dune fencing, which can be restored for a
known monetary cost. A loss of beach amenity can occur on a temporary basis due to beach
erosion, which can have a direct impact on the economy or perceived values at the locality.
Direct damage to natural assets such as beach dune ecology can also occur as a result of
beach erosion — these systems are often resilient and may recover fully over time as the
eroded dune system is restored under natural beach processes.

e Shoreline recession — Increases the likelihood that built or natural assets may be subject to
catastrophic damage as the shoreline recedes. As for the beach erosion hazard,
consequences of beach erosion can include social impacts (loss of beach access, impacts on
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beach amenity), ecological impacts (beach and dune ecology), and economic impact
(damage to infrastructure, loss of property values, impact on tourism and loss of income from
rates/taxes). The magnitude of shoreline recession has itself a varying likelihood of
occurrence at each beach. This hazard may be exacerbated by future incremental sea level
rise.

e Slope stability — Damage to buildings not piled into the Stable Foundation Zone may occur
in areas subject to reduced foundation capacity, where there is a reduced factor of safety for
heavy structures (buildings) located within the Zone of Reduced Foundation Capacity.
However, some types of infrastructure such as roads, services, dune fencing etc. and natural
assets located in the Zone of Reduced Foundation Capacity would not be subject to an
immediate risk of damage as they are not within the erosion hazard zone.

e Coastal Inundation — Built assets subject to inundation may not necessarily suffer
catastrophic damage — for dwellings, inundation may cause damage to furniture, carpets,
masonry, etc. depending on the depth and duration of the inundation; however, in most cases
built assets would be able to recover from this damage, or the inundation risk can be
managed by applying certain design criteria to the building. Assets such as sewer and water
pipelines may not be damaged or adversely impacted by coastal inundation, and dune
ecology may be relatively adapted to occasional inundation. Inundation due to wave runup
may pose a threat to public safety and the consequence could be injury or loss of life. There
may also be consequences to the local economy due to temporary loss of access to
properties as a result of coastal inundation.

Other coastal hazards such as stormwater erosion may cause damage in a localised area, which may
affect both natural and built assets. Sand drift may also be a localised issue within the study area.
However, the consequence of this hazard is less severe than the consequence of direct hazards such
as beach erosion or inundation.

The Guidelines for Preparing Coastal Zone Management Plans (OEH 2013) discuss several
categories of management options that can be adopted for each beach, within a risk management
framework. These option categories include:

¢ Avoiding the risk (i.e. building setbacks, planning/development controls, infrastructure
setbacks and building design criteria)

e Changing the likelihood (i.e. coastal protection works, beach nourishment, compliance action
on illegal works on beaches)

e Changing the consequence (i.e. building and infrastructure modification or relocation, access
control and public education)

e Sharing the risk with another party (i.e. insurance)

¢ Retaining the risk by informed decision (i.e. emergency management).
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Many of these management measures are already in place at some locations in the study area but
their effectiveness needs to be reviewed in light of the updated coastal risk determined for each
location.

In examining these options the Guidelines for Preparing CZMPs (OEH 2013) stipulate the following
management approach:

¢ Management of high public safety risks takes priority over risks to built assets;

o if risks from a hazard are low, maintain this level of risk through appropriate land-use,
development approval and infrastructure planning decisions;

o if the risks from a hazard are high:

o avoid further development in the area or ensure the development can accommodate
the hazard, including any likely increase in the severity of the hazard over time (e.g.
due to projected sea level rise)

o ensure appropriate emergency management arrangements are in place, and

o consider works to reduce risk levels, focusing on the highest risks.

2.3 Spatial scale for application of Management Actions

It is considered that the management actions are best defined at a scale representing each beach or
locality. While some management options defined in the CZMP are to be applied city-wide (for
example, changes to general planning controls in the DCP, emergency response etc), and others at a
local scale (for example, repair of a particular stormwater outlet on a particular beach), it is
considered that the more significant management actions under the CZMP would require input from
the wider community at a particular beach and have been defined on a beach-by-beach basis. In this
Plan, risks and management options have been defined on a precinct basis, where each beach has
been divided into separate precincts based on physical attributes, natural boundaries and level of risk
identified in each precinct.

2.4 Temporal scale for application of Management Actions

Management actions can be applied in the short-term (e.g. 0 — 5 years), medium term (e.g. 5 — 20
years) or long term (e.g. greater than 20 years). This Plan is intended to outline actions to be carried
out within the short to medium term, with longer term actions included to guide strategy and regular
review of the Plan approximately every 10 years to incorporate changing understanding of the
science and future changes in State Government policies and legislation.

The temporal scale for a particular action would depend upon how the risk is changing over time, as
well how quickly they can be implemented from a regulatory and financial perspective. There is also a
time scale associated with the planning, actual implementation and construction of a particular
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management option. For example, the option to build protective structures may be required in the
medium term but may take over 5 years in the planning, design, approval and funding phases.

In this Plan, the following timescale has been applied:

e Short Term (0 — 5 years) — describes urgent or ongoing actions required to manage coastal
risk at a particular precinct, actions which have already been commenced or actions which
can be implemented under existing financial and regulatory frameworks;

e Medium Term (5 — 20 years) — actions that would be initiated within the lifetime of this Plan
but that cannot be implemented immediately due to regulatory or financial constraints,

e Long Term (20 + years) — actions that would not be implemented within the lifetime of this
Plan but which can guide longer term coastal strategy and can be reviewed in accordance
with the schedule for regular review of the Plan.

For funding allocation purposes within the lifetime of this Plan, funding allocations for proposed
actions have been divided into:

e Immediate (Year 1)
e Shortterm (Year 2 — 5)
e Medium term (Years 5 — 10).

Timing for commencement of each management option is determined from the time the CZMP
becomes certified by the Minister.

w:\_infrastructure\projects\301015\03417 - gcc open coast-brokenbaybeaches czmp\3.0 reports\czmp\issued\final\re-issued - amendments\open
coast and broken bay beaches czmp final reve.docx

Page 49 301015-03417 : 003Rev E : 3 April 2017



WorleyParsons Nomics

resources & energy

GOSFORD CITY COUNCIL
GOSFORD BEACHES
COASTAL ZONE MANAGEMENT PLAN

3 MANAGEMENT ACTIONS

This section describes the recommended management actions to be implemented under this
CZMP. It summarises the process used to select the management actions, describes potential
funding sources for management actions and presents the actions in a prioritised
implementation schedule for each precinct within the Study Area as required by the Minimum
Requirements for CZMPs.

3.1 Introduction

Management actions have been recommended for each beach based on the specific coastal hazard
risks identified at each beach, the values in the study area, the effectiveness of the existing coastal
management measures, recommendations of previous studies and specific issues of importance
identified by the local community.

The list of management actions presented in this Plan has been further developed and refined based
on feedback from the public exhibition process, with the refined list of management actions for each
beach based on those presented in the Coastal Zone Management Study (Appendix 1,
WorleyParsons 2015).

3.2 Landuse and Development Issues

The major challenges for coastal management across Gosford’s beaches relate to land use and
development.

Coastal adaptation options have been developed for each beach within the study area. These
management options align with four broad strategies for managing coastal risk into the future being:

o Defend (protect): Protect portions of the coastline identified as being vulnerable to storm tide
inundation or erosion risks. Coastal defence often combines long-term structural strategies
and maintenance with regenerative options such as beach nourishment and dune
management activities. The implementation of defence strategies may enable the
maintenance of existing use or intensification of development on the land.

e Accommodate: Maintain the current level of use within coastal hazard areas and raise the
tolerance to periodic storm tide inundation or erosion events by means of innovative designs
for buildings and infrastructure (e.g. elevating, strengthening or change in use). This entails
undertaking actions that will reduce the impacts from coastal hazards to an acceptable level.

e Retreat: Includes actions to remove the assets at risk from the area impacted by the coastal
hazard. This option could be achieved by ensuring future development is not placed at risk of
coastal hazards while enabling development on existing land parcels (where possible). Other
mechanisms such as relocating the community (e.g. through a land swap/ voluntary purchase

w:\_infrastructure\projects\301015\03417 - gcc open coast-brokenbaybeaches czmp\3.0 reports\czmp\issued\final\re-issued - amendments\open
coast and broken bay beaches czmp final reve.docx
Page 50 301015-03417 : 003Rev E : 3 April 2017




WorleyParsons Nomics

resources & energy

GOSFORD CITY COUNCIL
GOSFORD BEACHES
COASTAL ZONE MANAGEMENT PLAN

arrangements) or abandoning the area (e.g. through buy back mechanisms or rezoning the
land to an open space or recreational use) are also available for consideration.

¢ Maintain the Status Quo: Maintaining the status quo refers to a continuation of the existing
use in an area while not supporting any further intensification of those uses. It does not
restrict land owners from defending their own land (e.g. collaboratively with adjoining
landowners) or accommodating the impact of coastal hazards. Maintaining the status quo
would need to be supported by actions such as:

o Planning scheme modifications (e.g. in the LEP/DCP) to reflect the decision not to
intensify land use;

o Ongoing monitoring and review of hazards;
o Targeted public education on hazards;
o Appropriate hazard notations on Property Certificates;

o Regular review of the emergency plan of the Local Disaster Management Plan to
recognise the changing risk profile; and

o Regular update of the Council’s infrastructure plan to reflect longer term intentions
regarding services and infrastructure in the area as the risk profile changes.

3.3 Options Selection

Based on the degree of hazard relevant to sections of each beach (as determined in the Coastal
Process and Hazard Definition Study), the options were then further considered as follows:

e Protection — What are the approximate capital and maintenance costs? Who pays? When
will it be needed? Impact on environment? Impact on community/social acceptance? How
long will protection be afforded when considering future risk?

e Development Controls — 2050 or 2100 planning horizon? How does asset life impact
options selection? Do existing controls need to be changed? Should subdivisions be allowed?

e Retreat — How can orderly development continue on existing parcels? Is voluntary property
purchase appropriate/beneficial? When and if compulsory property purchase may be
required? Triggers for implementation? Provision of alternative access?

e Monitoring/Do nothing — Accept the existing risk, reassess in the future.

A combination of these approaches may be required at each beach. The overarching long term
strategy is to reduce the overall risk to coastal development, beach amenity, the environment and
public safety over time.

Specific actions have been developed for each precinct within each beach in the study area,
addressing particular coastal management issues and hazards of concern.
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Indicative costs have been determined for each action within a 10 year timeframe. The advantages
and disadvantages of the options described in terms of economic, social and environmental benefits
and disbenefits of each option have been described in detail in the Coastal Management Study, as
part of the process used to develop the management actions to be taken forward into this Plan.

Each option has been assessed at each beach based on a cost benefit analysis in the Coastal
Management Study, which describes the economic aspects of the options, as well as consideration of
the environmental and social aspects of the options.

For each beach, feedback received from Council’s Coastal Sub-committee and the community
submissions have allowed further refinement of the list of management actions (i.e. intangible
benefits, acceptance by the community etc.).

Additional actions have been suggested in community submissions and these have been included in
the list of management actions included in the CZMP where appropriate.

Each of the actions to be incorporated into the CZMP have considered such issues as the
effectiveness of each option in removing the coastal hazard risk, the compatibility of the option with
the principles of ecologically sustainable development (ESD), and the likely community acceptance of
each option.

Scope and resourcing limitations did not allow for full-scaled detailed socio-economic or
environmental analysis to take place for all identified options. Further and more rigorous analyses will
be undertaken in the implementation process for large scale individual actions. Additionally, various
planning approvals may also be required to address environmental, social and heritage
considerations.

3.3.1 Economic Factors

For the assessment of the economic factors, a high-level cost-benefit analysis was carried out on all
the options at the Coastal Zone Management Study phase. The economic costs of each option were
assessed in terms of net present value to 2050 and compared against the economic benefits, with the
analysis presented as a benefit-cost ratio for each option. The quantifiable benefits of the alternative
coastal management options relate to protecting housing, land and associated infrastructure and
improving (or maintaining) beach amenity relative to maintaining the status quo. The benefits are,
hence, often the avoidance of costs that would occur under the existing beach management strategy.
If the economic benefits outweigh the costs (i.e. the benefit-cost ratio is greater than 1), then the
option is considered to be economically viable. If, however, the economic costs far outweigh the
benefits, then the option is considered to be not economically viable. “No regrets” options have been
identified also which describes options which have a high benefit (which may be an intangible social
or environmental benefit) for little or no cost and where the options are in accordance with current
practice.
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While many options can be excluded based purely on the economic benefit-cost ratio, the benefits
and costs of many of the options, such as the social and environmental benefits and costs, are
intangible and are difficult to measure in currency. The environmental factors have been described in
the “Advantages” and “Disadvantages” columns in the options tables in Section 3 of the Coastal Zone
Management Study.

3.3.2 Social and Cultural Factors

Examples of social factors that were considered in deciding on the options to be included in the final
CZMP include:

e Visual Impact — options that have a positive visual impact are given a higher priority than
options having a negative impact on the visual aspect.

e Impact on recreational amenity and safety — options which improve beach amenity, beach
access and public safety are given a higher priority than those which detract from or provide
only a marginal benefit to recreational amenity and safety.

e Disruption to the community — options that result in the least disruption to the community
(e.g. low construction impact) are favoured over those which would cause a greater degree of
disruption. This factor captures both the impact of construction and changes to the character
and amenity of the existing beach area.

e Acceptance by the community — This factor captures the likely acceptance of the option by
the community, based on feedback received during the public exhibition period of this Study.

These factors have been considered throughout the process of developing and refining the list of
management options for the CZMP in conjunction with the Coastal Sub-committee and refined based
on submissions received from the community.

It is noted that waterways, coastal lagoons, open coast and beach landscapes on the Central Coast
are very rich in Aboriginal Cultural Heritage. These landscapes are of significance to Aboriginal
people not only for the resources they provide or for the cultural heritage sites they contact but, very
importantly, for the spiritual values they hold. These aquatic and marine settings hold the stories of
Aboriginal past history and ancestral creation beings that made these places.

Any threat to sustainability of waterways, coastal lagoons, open coast and beach landscapes are also
a threat to any Aboriginal cultural heritage sites and places within these areas. Impacts that cause
landscape and waterway degradation, loss of native vegetation, erosion to foreshores and beaches
(including sea level rise) is a major concern for the maintenance and protection of Aboriginal cultural
heritage sites, places and spiritualty.
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3.3.3 Environmental Factors

Examples of environmental factors that were considered in deciding which options are to be included
in the final CZMP include:

e Disruption to Coastal Processes and preservation of natural beach system —this is a
measure of to what degree the option would disrupt the natural coastal processes — options
that disrupt the natural coastal processes in a detrimental way and detract from the natural
character of the beach are given a lower priority than those that work with or do not disrupt
the natural coastal processes and improve the natural character of the beach.

e Ecological impacts — this is a measure of the impact of the proposed option on the local
ecology of the area. Options that have a detrimental impact on the local ecology of the area
are given a lower priority than options with a positive impact.

These factors have been considered throughout the process of developing and refining the list of
management options for the CZMP in conjunction with the Coastal Sub-committee and refined based
on submissions received from the community.

3.4 Included Options for Coastal Zone Management Plan

Based on feedback received from the public exhibition, individual submissions from members of the
community and workshops held with Council’s coastal sub-committee, a set of recommended
management actions for each precinct at each beach has been developed.

These management actions are based on those presented in the Coastal Zone Management Study,
but have been further refined based on feedback received during the public exhibition. Several
additional options have been suggested by the community to address specific issues, as well as the
omission of particular options due to their unacceptable economic, social or environmental impact, or
the clear preference of the community of particular options over others. The list of management
actions recommended for each precinct at each beach is presented in Section 3.6.

In addition to the site-specific management actions, Council would benefit from developing and
implementing the Beaches-wide management options identified in Table 1. Council is primarily
responsible for the undertaking of these management options which may attract supporting funding
through State Government and other resourcing opportunities. These general management measures
can be implemented locally by Council and project partners. Some may also require support from the
NSW Government at the state-wide policy level.
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Table 1 — Beaches-wide management options

Management Description Timing Cost Source of
Action Funding
This will assist Council in identifying pollutant (stormwater,
Beaches Water sewage etc) sources and implementing management response Short Council,
or
Quality through works, catchment controls, compliance and education or. 1) $40,000 State and
r.
Improvement Plan | activities across the LGA on a priority and integrated Y partners
approach.
Coastal Zone Development and implementation of continuing public Council,
) . . Short $20,000/
Education education program on coastal management issues and cultural (r. 2:5) State and
r. 2- ear
Program heritage values of the Gosford coastal zone. Y Y partners
. Development of emergency action processes which align with
Coastal Erosion & ) .
. relevant combat agencies, statutory planning and expands Short Internal .
Inundation o : Council
approaches present within the Terrigal/Wamberal Emergency (yr. 1) Budget
Emergency .
Action Plan across all beaches.
Response Plan
Establishment of a centralised repository/information system
for geotechnical information relevant to coastal frontage
development.
. Individual development proponents will continue to provide
Geotechnical o o . ) Short Internal .
geotechnical information in line with DCP requirements. There Council
database ; ) o ) ] (yr. 1) Budget
is an opportunity to collate existing and future information for
use in coastal management planning processes to assist in
building understanding of geotechnical attributes across
coastal hazard areas.
While beach nourishment studies for parts of Gosford LGA and
Beach for other areas along the NSW coastline have been .
) ) ) Short Council/
Nourishment undertaken previously, more detailed work needs to be (. 2-5) $50,000 Stat
r. 2- ate
Strategy undertaken to identify LGA wide requirements, sand sourcing y
and a budget for beach nourishment works.
Develop a city wide strategy for Dune Management and Beach
to include:
e Dune vegetation mapping, weed mapping and vegetation
profiling;
Dune e Developing a works program for individual beaches
Management and e Preparation of environmental assessment and obtaining Short $210.000 Council/
Beach Scraping relevant licences. (yr. 2-5) ' State
Strategy e investigation of reactive scraping following storm events
and proactive scraping to build dune while there is sand
available on the beach
e community engagement and involvement of
dunecare/bushcare teams.
Beach & Public Develop and implement an ongoing beach and infrastructure Short Internal c i
ounci
Infrastructure monitoring program including: (yr. 1) Budget
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Management Description Timing Cost Source of
Action Funding
Monitoring e systematic visual inspections and data collation of beach
Program profile and public asset management;

e photographic record and survey of wave run up levels
following storm events to enable improved comparative

analysis

Rocky shore Undertake an inventory and management strategy of rocky c i
ouncil,

habitat Inventory & | shore habitats across the study area. This information will Short $25,000/ - q
ate an

management contribute to the sustainable management of key sites in (yr. 2-5) year

o ) partners
Strategy liaison with relevant state government stakeholders.

3.4.1 Temporary Coastal Protection Works

In addition to the specific management actions defined for each precinct in the study area, the Guide
to the Statutory Requirements for Temporary Coastal Protection Works (2013) allows temporary
coastal protection works? to be placed at selected authorised locations. Authorised locations for
placing works and associated beach access locations are named in the Guide to the Statutory
Requirements for Temporary Coastal Protection Works (OEH 2013) and the Code of Practice under
the Coastal Protection Act 1979. In the study area, authorised locations where works can be placed
and beach access points include:

e Avoca Beach (south), South Avoca (South Avoca Surf Life Saving Club carpark)

¢ North Avoca Beach, North Avoca (View Street)

o Forresters Beach (Kalakua Avenue, opposite Henrys Road)

e Copacabana — MacMasters Beach, MacMasters Beach (Gerda Road and Del Monte Place)

e Patonga Beach, Patonga (Brisk Street)

e Pearl Beach (Coral Crescent, Pearl Parade, Gem Road); and

¢ Wamberal Beach (adjacent to Wamberal Surf Life Saving Club, Dover Road).
According to the Guide, landowners may also apply to construct other types of coastal protection
works of a larger scale than temporary coastal protection works and which include long-term
protection works or alternate temporary or short-term protection works. Areas where these types of
works have been suggested are included in the implementation schedule. These works would need
approvals under various Acts, including the Environmental Planning and Assessment Act 1979. The

landowners will need to demonstrate that they (and their successors in title) commit to maintaining the
works and managing any off-site erosion impacts.

2 “Temporary coastal protection works” has a specific meaning in relation to the Coastal Protection Act 1979, generally being

sand or sandbags temporarily placed on a beach to reduce beach erosion impacts.
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3.5 Funding sources for Management Actions

Sustainable funding and financing arrangements for coastal management options will be established
in consultation with key stakeholders. It is expected that guidance on identifying effective and
affordable management options that deliver net benefits to the community will be provided by the
NSW Government via a revised Coastal Management Manual.

It is recognised that the costs of coastal management actions often exceed councils' capacity to pay,
and currently there is no clearly agreed approach to identify who should be expected to contribute to
those costs.

To address this, the new State Government delivered arrangements will be based on a set of cost
sharing principles to fairly and transparently identify who benefits from proposed coastal management
actions, and therefore who should contribute to the costs. These principles will ensure that cost
sharing arrangements:

o fairly apportion the costs of coastal management actions between the beneficiaries of those
actions

¢ include the full capital and ongoing expenditure associated with coastal management actions
e encourage the most efficient and effective way to deliver actions
e are simple to administer
e are decided in consultation with relevant parties, are transparent and reviewed regularly
e are aligned with local and strategic objectives.
A number of Local/State/Federal Government and funding mechanisms are currently available to

support the implementation of actions outlined in the CZMP and to assist in recovery following storm
events.

Funding programs are regularly changing and Council will maintain an awareness of appropriate
funding opportunities as they arise. Each funding program has limited funding available and
applications must meet stringent guidelines prior to being assessed on a competitive basis. Key
current funding opportunities are detailed in the following section.

3.5.1 Council Funding Mechanisms

In addition to external grant funding, Council may fund coastal management actions from their own
revenue generated by ordinary rate income, special rate variations or a coastal protection service
charge. Council’s discretionary operational budget provides for ongoing provision of assets
management and key services along our coast.
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The NSW Integrated Planning and Reporting (IP&R) framework recognises that most communities
share similar aspirations: a safe, healthy and pleasant place to live, a sustainable environment, and
opportunities for social interaction, opportunities for education and employment, and reliable
infrastructure. The difference lies in how each community responds to these needs. It also recognises
that council plans and policies should not exist in isolation - that they are inter-connected. This
framework allows NSW councils to draw their various plans together, understand how they interact
and get the maximum leverage from their efforts by planning holistically and sustainably for the future.

Gosford City Council, like many other public organisations and authorities, is responsible for the
acquisition, operation, maintenance and disposal of an extensive range of physical public assets.
These assets include, land, buildings, parks, seawalls, access ways, roads, footpaths, water and
sewage networks, drainage systems and associated operating assets.

While being an investment in the community’s economic and social well-being, these assets are also
a potential source of significant liabilities for present and future generations. The level of service
delivered by these assets is largely determined by the manner in which they are maintained and
managed. Failure to effectively plan for the replacement of existing assets and the development of
new assets will result in infrastructure assets not meeting the needs of community now, and in the
future.

Council recognises the importance of infrastructure asset management planning in the delivery of
agreed levels of service to the community. The preparation of the Infrastructure Asset Management
Strategy and City Asset Management Plan sets out a framework to guide the planning, construction,
maintenance and operation of the infrastructure assets essential to provide services to the
community.

Additionally, Council supports the provision of a range of services including lifeguards, beach
services, bushcare, environmental education, natural resource and hazard management, heritage
conservation, ecological research, waste management, compliance, monitoring and reporting.

Funding of services and assets on our beaches is first identified in strategic planning processes (such
as this CZMP) before being integrated into operational planning processes and resourcing strategies.
Individual management actions are assessed for implementation in competition with competing
community needs across the Local Government Area.

3.5.1.1 COUNCIL-WIDE SPECIAL RATE VARIATIONS

Special variations provide an opportunity for councils to vary general income by an amount greater

than the annual rate peg. Councils may apply for a single year increase under Section 508(2) of the
Local Government Act 1993, or a multi-year increase (of between 2 and 7 years) under Section 508A.
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Councils may seek a special rate variation in order to undertake environmental works, fund town
improvements, redevelop community and civic facilities, address maintenance backlogs and maintain
or improve existing service provision. Beach nourishment could be considered as an environmental
work that benefits all beach users, with the main aim of providing a wider beach (or maintaining beach
width under sea level rise) to enhance or maintain beach amenity.

The Independent Pricing and Regulatory Tribunal (IPART) will assess and determine
special variation applications by councils under powers delegated by the Minister for Local
Government. These powers include:

e setting the annual rate peg based upon an IPART-published Local Government Cost Index
and productivity factor; and

e assessing and determining applications for special variations.

The Council must include details of its intention to apply for a special variation in its draft delivery
program and operational plan and must consider any submissions received from the public. If a
Council’s application is approved, IPART will specify the percentage by which the council may
increase its ordinary rate income. IPART must assess special variation applications against the
following criteria: demonstrated need for the rate increase, demonstrated community support for the
special variation, reasonable impact on ratepayers, sustainable financial strategy consistent with the
principles of intergenerational equity, productivity improvements achieved and planned, and
implementation of the Integrated Planning and Reporting framework.

The Office of Local Government (the Office) establishes guidelines for applying for special variations.
These guidelines set the criteria against which applications will be assessed and provide information
on how and when to apply.

3.5.1.2 SPECIAL RATE ON PARTICULAR PROPERTIES

Section 495(1) of the Local Government Act 1993, identifies that a “council may make a special rate

for or towards meeting the cost of any works, services, facilities or activities provided or undertaken,

or proposed to be provided or undertaken, by the council within the whole or any part of the council’s
area, other than domestic waste management services”.

Based on Section 495(2) of the Local Government Act 1993, “the special rate is to be levied on such
rateable land in the council’s area as, in the council’s opinion:

a) benefits or will benefit from the works, services, facilities or activities, or
b) contributes or will contribute to the need for the works, services, facilities or activities, or
c) has or will have access to the works, services, facilities or activities”.
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Therefore, if Council chose to financially contribute to upgrading or providing new protective works
adjacent to private property then a special rate on beachfront landowners (who would be the main
beneficiaries of these works) could be considered to assist in funding these works.

3.5.1.3 COASTAL PROTECTION SERVICE CHARGE

The coastal protection service charge (CPSC) is a charge that councils can levy on a parcel of
rateable land where either the current or previous owner has voluntarily:

e constructed or contributed to the cost of constructing long-term coastal protection works, such
as seawalls, that benefit the land, or

e agreed to pay the charge relating to works that existed prior to the commencement of the
Local Government Act 1993 amendments that introduced this charge.

The CPSC covers councils’ reasonable costs of providing coastal protection services to the land on
which the charge is levied. The CPSC will provide for maintaining and repairing the works and
mitigating any impacts (such as replacement of eroded beach sand).

Section 496B(1) of the Local Government Act 1993 provides for the making and levying of the annual
coastal protection service charge, as follows:

A council may, in accordance with this Act and the regulations, make and levy an annual
charge for the provision by the council of coastal protection services for a parcel of
rateable land that benefits from the services, being services that relate to coastal
protection works constructed:

a) by or on behalf of the owner or occupier (or a previous owner or occupier) of the
parcel of land, or

b) jointly by or on behalf of:

(i) the owner or occupier (or a previous owner or occupier) of the parcel of land,
and

(i) a public authority or a council.

Based on Section 553B(1) of the Local Government Act 1993 “an annual charge for coastal protection
services may not be levied on a parcel of rateable land in relation to existing coastal protection works
unless the owner (or any previous owner) of that land has consented in writing to the land being
subject to such charges”. That is, the CPSC can only be applied if a landowner agrees to it.

The CPSC cannot be used to fund construction of new works or upgrade works, only maintenance
and repair of existing protection works that have been voluntarily constructed or financially contributed
to by a benefiting landowner (or landowners) or where a landowner has agreed to pay a CPSC for
maintenance and repair of existing protection works that they did not financially contribute to.

A coastal protection service charge may have potential application in situations where consent for
future development has been granted subject to upgrade and maintenance of an existing seawall or
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construction and maintenance of a new seawall. If agreed with the landowner, conditions of this
consent could include payment to Council of a CPSC associated with Council’'s maintenance of the
seawall on behalf of the landowner to provide greater certainty that satisfactory arrangements have
been made for ongoing maintenance of the seawall works in accordance with Section 55M of the
Coastal Protection Act 1979.

However, Council does not have to provide this maintenance service and does not intend to enter into
these types of arrangements. Council’s position is that it is the landowner’s responsibility to maintain
and repair any protective works that the landowner has constructed or upgraded to protect private
property (or that were pre-existing prior to their purchase) and that Council’s resources should only be
used for protection of public assets.

Guidance on the application of the coastal protection service charge is also provided in the Coastal
Protection Service Charge Guidelines (2010).

3.5.2 NSW Government Funding Mechanisms

3.5.2.1 NSW COASTAL MANAGEMENT PROGRAM

Under the Coastal Management Program, the NSW Government provides coastal management
grants to support local government in managing the risks from coastal hazards, such as coastal
erosion, and restoring degraded coastal habitats.

Grants under the NSW Coastal Management Program are administered by the Office of Environment
and Heritage (OEH) and provide up to 50% of project costs. Projects which can be subsidised under
the program include:

o preparation (or updating) of coastal zone management plans and associated technical
studies (including coastal hazard assessments);

. action to manage the risks from coastal hazards;

. action to implement environmental repairs, including habitat restoration and conservation
projects;

. pre-construction activities for projects that are eligible and are likely to proceed to

construction; and
. development of management tools (such as education projects).

The Funding program typically provides up to $2 million per annum. However, this funding level has
stayed approximately the same in dollar terms for decades, so in real terms has been dropping.
Grants worth $0.8 million were awarded to a total of 12 projects under the 2014-15 Program.

Under the Stage 2 Coastal Reforms, additional funding mechanisms are being explored. While these
investigations haven’t been finalized, there is a move for the beneficiaries of coastal zone
management measures to contribute to capital and maintenance costs.
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3.5.2.2 NSW ESTUARY MANAGEMENT PROGRAM

Under the Estuary Management Program, the NSW Government provides estuary management
grants to support local government work to improve the health of NSW estuaries. Grants under the
NSW Estuary Management Program are administered by the OEH and provide up to 50% of project
costs. Projects which can be subsidised under the program include:

e preparation (or updating) of coastal zone management plans and associated technical studies
(including coastal hazard assessments)

e action to manage the risks from coastal hazards (noting that for identified hotspot* locations,
these actions must be listed as a priority in a Coastal Zone Management Plan certified by the
Minister)

e action to implement environmental repairs, including habitat restoration and conservation
projects

e pre-construction activities for projects that are eligible and are likely to proceed to
construction

e development of management tools (such as education projects).

The 2014-15 Estuary Management Program provided grant funding to 36 projects worth a total of
$2.68 million.

3.5.2.3 NSW FLOODPLAIN MANAGEMENT PROGRAM

The NSW Government's floodplain management grants support local government to manage flood
risk.

In the 2014 Program a total of $16,338,131 million funding was announced for 51 projects to local
councils and other authorities to undertake priority projects to assess the risks and reduce the
impacts of flooding in NSW.

The funding for these projects comes from two programs, the NSW Floodplain Management Program
and the Floodplain Risk Management Grants Scheme (jointly funded by Ministry of Police and
Emergency Services and the Commonwealth Government).

Grants under the NSW Floodplain Management Program are also administered by OEH to support
councils in their management of flood risk. Grants provided under the program typically comprise
payment of $2 from OEH for every $1 provided by councils.

3.5.2.4 NSW NATURAL DISASTER ASSISTANCE SCHEMES

In the event of a severe natural disaster (including hazards including storm, storm surge, cyclone and
tsunami), Councils are able to apply for financial assistance from the NSW Government for
emergency work and restoration of damaged public assets. This funding is only made available if a
Natural Disaster Declaration has been issued by the NSW Premier, Treasurer or their delegate. A
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Natural Disaster Declaration is only considered if the damage to an affected community (including
damage to public assets, and other eligible costs incurred by the local community) exceeds $240,000.

Separate grants can be issued by NSW Roads and Maritime Services (RMS) for damage to roads
and NSW Public Works for restoration works other than those involving roads. In addition, grants are
also available from the Natural Disaster Resilience Program.

3.5.2.5 NATURAL DISASTER RELIEF AND RECOVERY ARRANGEMENTS (NDRRA)

Under the joint Australian Government-State Natural Disaster Relief and Recovery Arrangements
(NDRRA), assistance is provided to alleviate the financial burden on states and territories in the event
of a major natural disaster, such as a major coastal storm event. It also supports the provision of
urgent financial assistance to disaster affected communities. Actions that could be funded under this
scheme include repair of public infrastructure such as roads or services damaged by coastal erosion.
Under these arrangements, the NSW government determines which areas receive NDRRA
assistance and what assistance is available to individuals and communities.

3.5.2.6 NSW ENVIRONMENTAL TRUST

Funding under the NSW Environmental Trust for management actions designed to enhance the
environment - this an independent statutory body established by the NSW Government to fund a
broad range of organisations to undertake projects that enhance the environment of NSW. The Trust
is empowered under the Environmental Trust Act 1998, and its main responsibility is to make and
supervise the expenditure of grants. The Trust is administered by the Office of Environment and
Heritage (OEH). Some of the actions to be funded under this program may be run by local Dunecare
groups and be part-funded by partnerships with organisations such as Coastcare or Landcare.

3.5.2.7 PuBLIC RESERVES MANAGEMENT FUND

Grant and loan funding can be applied for through the Public Reserves Management Fund Program
(PRMFP). The PRMFP provides financial support for the development, maintenance and
improvement of public reserves. Managers of any NSW Crown reserve, as well as freehold
showgrounds, schools of arts and commons, may be eligible to apply for funding.

The PRMFP is a self-sustaining program that is supported by income generated from loan interest,
leases and licences on Crown land.

Gosford City Council is eligible to apply for funding under the DPI - Lands administered PRMF for
works proposed on Crown land under the management of Council. However, it should be noted that
this is a competitive process and funding applications are assessed and prioritised across the State
with no guarantee of project funding.
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3.5.2.8 PUBLIC AUTHORITY CONTRIBUTIONS

Funding may also be sourced from a public authority which owns land that would benefit from a
particular management action. For example, NSW Department of Planning & Environment who own
five land parcels on Wamberal Beach and/or Department of Primary Industries - Lands as a major
landowner in the coastal zone. If utilities are to be moved landward, for example telephone or
electricity, the relevant utility company would be responsible for implementing that management
action.

3.5.3 Federal Government Funding Mechanisms

During 2009, various Commonwealth programs for disaster mitigation works were replaced by the
National Partnership Agreement on Natural Disaster Resilience (NPA).

The NPA provides approximately $27 million per year to states and territories to enhance the
resilience of communities against the impact of natural disasters. The NPA consolidates the former
Bushfire Mitigation Program (BMP), the Natural Disaster Mitigation Program (NDMP) and the National
Emergency Volunteer Support Fund (NEVSF).

A key aim of the NPA is to enhance Australia’s resilience to natural disasters through mitigation
works, measures and related activities that contribute to safer, sustainable communities better able to
withstand the effects of disasters, particularly those arising from the impact of climate change.

The NPA is a partnership with states and territories where jurisdictions provide direct administration of
the funding and submit an annual implementation plan to the Attorney-General.

Funding for projects is prioritised by states and territories in the context of their natural disaster risk
priorities. This recognises that different jurisdictions have different priorities and that these may
change over time. Each state and territory will as certain eligibility for funding against their risk
priorities when applications are called for.

3.5.4 Private, Landowner and other funding sources

Funding or part-funding by private landowners is considered appropriate for the implementation of
management actions which directly benefit the landholder — e.g. a contribution toward funding for
coastal protection works where these are to directly benefit private land through both development
potential and value. The challenge is to establish a mechanism to identify and apportion costs across
various beneficiaries as outlined in the introduction to this Section.

Actions involving monitoring of beaches and infrastructure can be implemented at little or no cost or
under existing programs which already have budget allocations, and may fall within the
responsibilities of Council or OEH officers.

Funding involving research programs or data collection can involve partnerships with universities or
other research organisations as well as community entities.
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3.6 Implementation Schedule
The Implementation Schedule includes:
e Alist and description of all management options for each beach in the Study Area
¢ Allocation of responsibility for management option
e Timetable for implementation (short, medium, long term)
e Possible sources of funding for implementation

e Allocated budget cost for implementation of the option within the next 10 year timeframe,
intended to cover the period until the next scheduled review of the Plan (longer term options
will have no cost allocation within the next 10 years).

The Implementation Schedule for this CZMP is provided in the Tables below.
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Table 2 — Patonga Beach Management Actions

Hazard/Issue Addressed

Immediate risk of erosion
damage to main carpark

(fronting the shops) and
Patonga Drive access

Management Action

Pa1 Monitor performance of
erosion protection works and
monitor beach profile at main
carpark (fronting the shops)

Pa2 Repair damage to carpark
should storm erosion occur

Description Responsibility

o Undertake inspections and Council
monitoring of performance of
works after major storm events

o Undertake engineering
assessment of adequacy of works
should future inspections indicate
damage.

o Re-instate carpark, pedestrian ~ Council
pathway and beach berm should
€rosion occur using erosion
resistant pavements

o Subject to gazettal of Council as Dol Lands (one-off)
appointed Reserve Trust
Manager, complete rehabilitation
of the carpark on the foreshore
servicing the Patonga boat ramp
by:
- Importing road base,
spreading and filling
potholes

Timetable for

adoption (short,
medium, long term)

Short term/ongoing

As required

Before end
September 2017

Cost Source of Funding

Within existing Council
Council budget

$150,000 to $200,000 Council, State
Government, Federal
Government

State Government
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Hazard/Issue Addressed Management Action Description Responsibility

- Reinstating drainage at the
back of the carpark

- Resurfacing the carpark with
a two-coat bitumen seal and

- Making good the site.

- (Refer Table 2 Figure 1 for
extent of carpark)

o Note - Council has accepted
appointment as Reserve Trust
Manager for part of Reserve
66087 — refer Management
Action Pa7

e Sand to be scraped along beach  Council
by over-land equipment from
western end of beach adjacent to
training wall, sand could also be
sourced from maintenance
dredging at the creek entrance.

Pa3 Investigate feasibility of
placement of sand sourced
from western beach and
shoals at creek entrance to
provide buffer against storm
erosion

Timetable for

adoption (short, Source of Funding

medium, long term)

Council, State
Government

Investigation/approva Initial investigation

Is Year 1, works after into dredging,

Year 5, then repeat  approvals and design

as required $150,000. Works
$300,000 to $500,000
(to be allocated after
Year 5)
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Table 2 Figure 1 — Extent of Carpark (refer Management Action Pa2)
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Hazard/Issue Addressed Management Action

Description

Responsibility

Timetable for

adoption (short,
medium, long term)

Cost Source of Funding

Pa4 Beach scraping

Immediate risk of erosion
damage to main carpark

Pa5 Future relocation of
carpark and associated
infrastructure to an area
landward of the coastal hazard
area

(fronting the shops) and
Patonga Drive access

Pa6 Stabilisation of dunes in
with vegetation and fencing

[T B I el s & o Pa7 Monitor and assess

e Sand could be scraped across ~ Council
the beach from the shore line up
to the carpark, or along the beach
from the large sand supply
available at western end of beach
adjacent to training wall, which
would also help manage shoaling
at the entrance to Patonga Creek.

o Close the existing carpark and  Council
replace asphalt with grassed area
or dune vegetation. Create a new
carpark in a suitable nearby
location chosen in conjunction
with local stakeholders.
e Plant dune vegetation on sandy ~ Council
area at playground to arrest wind
erosion
o Action would be integrated into
LGA-wide dune management
strategy
o Undertake inspections and Council

As required after
storms

Long term (> 20
years)

Short term

Short term/ongoing

Council, State
Government

Cost for initial
environmental
assessment/approvals
$9,000 - $12,000
(Year 1) then cost of
works as required

None within next 10  Council
years.

$20,000 to $30,000  Council, State
initially then $10,000 Government
p.a. maintenance cost

Within existing Council, State
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Timetable for

Hazard/Issue Addressed Management Action Description Responsibility adoption (short, Cost

medium, long term)

Source of Funding

boat ramp and access existing erosion protection
road works

monitoring of performance of Government
works after major storm events

» Undertake engineering
assessment of adequacy of works
should future inspections indicate
damage.

¢ Council has accepted
appointment as Reserve Trust
Manager for part of Reserve
66087 including the boat ramp
and access road.(refer Table 2
Figure 2 for extent of Proposed
Reserve area)

o Refer Management Action Pa2

Pa8 Relocate access road as e Remove sections of the existing  Council Long term

Council budget

None within next 10 ~ Council, State

erosion occurs

asphalt access to the boat ramp,
reinstate sandy beach in this
area, and improve existing
access and parking area.

years, $100,000to  Government, Federal
$150,000 once Government
implemented
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Patwnys NS'A 2264 Aintaia PhoteMeps | Mt ven | Tevan  foes

Table 2 Figure 2 — Extent of proposed reserve area (refer Management Action Pa7)
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Hazard/lssue Addressed Management Action

Pa9 Periodic nourishment
of area with sand sourced
from Patonga Creek
entrance

Immediate erosion risk to
boat ramp and access

road Pa10 Monitor beach

profiles
Pa11 Upgrade seawall

Pa12 Ensure floor levels
for new Development
Applications are above
inundation levels

Pa13 Upload
flood/inundation

Inundation due to wave
runup

Description Responsibility

¢ Sand could be scraped along the Council, OEH, RMS
beach by land-based equipment or
dredged from the shoals at the creek

entrance

o Photogrammetric, LIDAR and land ~ Council, OEH
survey

 Replace existing seawall structure Dol - Lands
with improved design

o Finalise maintenance repair work that
stemmed from the June 2016 storms.

o Specify minimum allowable floor Council

levels in the DCP

o Upload flood/inundation information ~ Council

onto Council’'s website for access by

Timetable for

adoption (short, Source of Funding

medium, long term)

Council, State
Government

Investigation/approvals Initial investigation
Year 1, works if into dredging,
required within next 10 approvals and design
years, then repeat as  budget included in

required option Pa3. Works
budget to be lumped
together with Option
Pa3.
Short term/ongoing ~ Within existing budget Council, State
allocations. Government
End September 2017 $200,000 construction State Government
+1% p.a.
maintenance
Short term/Ongoing  N/A N/A
Short term Within existing budget N/A

allocations — use
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Timetable for

Hazard/Issue Addressed Management Action Description Responsibility adoption (short, Cost Source of Funding
medium, long term)

information onto Council’s property owners
website for access by

property owners
Pa14 Beach scrapingand e Sand could be scraped across the ~ Council As required after
dune management to beach from the shore line up to the storms, linked to
maintain crest level of carpark, or along the beach from the action Pa4
dune above wave runup large sand supply available at
level western end of beach adjacent to

training wall.

o Dune vegetation to be maintained
and enhanced to assist in stabilising

dune.
Pa15 Continue and o Dune vegetation to be maintained Council Ongoing
enhance dune vegetation and enhanced to assist in stabilising
management - dune
Assist/encourage o Action would be integrated into LGA-
community groups with wide dune management strategy

dune management actions

including

Dunecare/Bushcare

[TLEL e R e Fi Pa16 Undertake survey of e Undertake survey of existing floor ~ Council to undertake ~ Medium Term

existing available

information

Cost for initial Council, State
environmental Government
assessment/approvals

$9,000 - $12,000
(Year 1) then cost of
works as required.
Included in Action
Pa4.

$20,000 to $30,000  Council, State
initially then Government
maintenance cost

$10,000 survey cost. Private
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Hazard/Issue Addressed Management Action

floor levels of existing
buildings

Pa17 Monitor and assess
existing erosion protection

Erosion in front of works

cottages at Dark Corner

Pa18 Implement erosion
control works in front of
cottages in accordance

with Patonga Draft Plan of

Management Crown
Erosion in front of Reserves and Dark Corner
cottages at Dark Corner  J&{ojielo[-L AN

Description Responsibility
levels to inform inundation risk —
raising buildings could be examined
as an action under a local floodplain
management plan. Landowners
would be responsible for the raising
of the floor levels.

survey

o Undertake inspections and monitoring Council
of performance of works after major
storm events

o Undertake engineering assessment
of adequacy of works should future
inspections indicate damage.

 Design and construct new erosion
protection works in accordance with
recommendations in Patonga Draft
Plan of Management Crown
Reserves and Dark Corner Cottages
2013. Note that an initial upgrade was
undertaken by Dol Lands following
the April 2015 storms and minor
repair works are currently proposed

Dol Lands

Timetable for

adoption (short, Cost
medium, long term)

Source of Funding

Cost to individual
property owners
should they choose to
raise floor levels.

Short term/ongoing  Under existing Council
Council budget
allocations
Medium Term $30,000 design cost, State Government

$400,000 - $600,000
construction cost
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Hazard/Issue Addressed Management Action

Description Responsibility

Timetable for

adoption (short,
medium, long term)

Source of Funding

Pa19 Investigate periodic
maintenance dredging of
sand from the creek
entrance

Pa20 Investigate
lengthening existing
entrance breakwater

Shoaling at entrance
channel of Patonga Creek

Pa21 Investigate
installation of stormwater
energy dissipation to
reduce discharge velocities
at outlet

Scour from stormwater
and creek flows at eastern
end of beach

Pa22 Post storm beach
scraping to assist natural
recovery of the dune and
repair scour caused by
stormwater discharge

to repair the works following storms in
June 2016.

o Investigate the possibility of dredging OEH
the entrance to Patonga Creek to
improve navigation access

« Investigate the design of the existing Council/OEH
breakwater at the creek entrance to
improve sand trapping efficiency and
reduce shoaling of creek entrance

o Dissipate energy in front of Council

stormwater outlet by installing energy

dissipation blocks, rock apron, or by

other method to reduce velocity of

outflows from stormwater outlet

e Undertake beach scraping to repair ~ Council
the scour hole caused by stormwater

discharge

Short term

Medium-long term

Short term

As required

Initial investigation ~ State Government
into feasibility

included in Action Pa3

Council, State
Government

Initial investigation
into breakwater can
be combined with
Action Pa19

Initial investigation ~ Council
into feasibility within
existing budget
allocations; works
cost $50,000 +
maintenance costs
Estimate $10,000 -
$20,000 annually.
Annual maintenance
cost may be reduced
by implementation of

Council
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Timetable for

Hazard/Issue Addressed Management Action Description Responsibility adoption (short, Cost Source of Funding
medium, long term)

Action Pa21

Pa23 Complete a o Profile the natural vegetation for Council, Dunecare Short term $50,000 to be Council, State
vegetation profile for Patonga Beach and ensure that allocated city-wide ~ Government
Patonga Beach and planting of dune vegetation is
support the natural consistent with the natural vegetation
vegetation profile. profile and with the use of low-

growing vegetation

o Action would be integrated into LGA-

wide dune management strategy
Pa24 Erosion protection e Works may comprise similar design to Local landowners, Short to medium None allocated in Private
works to be allowed for existing adjacent works Council/Coastal Panel term, some of these ~CZMP
properties o Works could be considered to be for DA assessment  properties already

emergency works if they are in line have protection

with the requirements of the Code of installed

Practice under the Coastal Protection

Act
Pa25 Investigate feasibility e Investigate feasibility of swimming  Council Short to medium term  Within existing budget Council
of swimming enclosure at enclosure - this may comprise timber allocations
Patonga piles with netting
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Table 3 — Pearl Beach Precinct 1 (south of Green Point Creek) — Management Actions
I I —
Hazard/Issue Management Action Description Responsibility

Addressed

Timetable for Cost Source of Funding

adoption (short,
medium, long term)

[N ELEIEEL GRS Pe Erosion Protection works e Works may comprise similar ~ Council, NSW Govt., Short to medium Design Year 1 Council, State

risk of erosion and to be allowed for four design to existing adjacent  landowners, works to term (0 - 20 years), ~ $20,000; works years Government, Private
reduced foundation properties south of Green works provide benefit to protect  two of these 5-10 $450,000 to

capacity to four Point Creek entrance as well o Coordinated buried terminal ~ sewer infrastructure and  properties already $600,000

properties and as for sewage pumping station protection funded jointly by ~ adjacent properties have protection

CLAVED[:] and sewer line at end of Gem landowners, Council and installed

infrastructure Road and south from Gem State Government through

Road extending to protect Coastal program

Coastal inundation of WIS &I

lots south of Green

Point Creek entrance Pe.2 Monitor Performance of o Monitor effectiveness of Council Short term/ ongoing ~ Within existinq Council
existing erosion works at existing works in a future budget allocation
properties south of Green storm event
Point Creek entrance
I CRIEIEELGRTOTERS - Pe3 Relocate sewer o Sewer currently located at the Council Short term (0 -5 Investigation $20,000 Council
risk of erosion and infrastructure and pumping seaward end of the properties years) (year 1), works if
reduced foundation station further landward — this option would involve implemented
capacity to four investigating the feasibility of $400,000 to
properties and moving the sewer landward $500,000 (not

w:\_infrastructure\projects\301015\03417 - gcc open coast-brokenbaybeaches czmp\3.0 reports\czmp\issued\final\re-issued - amendments\open coast and broken bay beaches czmp final reve.docx
Page 77 301015-03417 : 003Rev E : 3 April 2017



v
T

Aill WorleyParsons EcoNomics

resources & energy

GOSFORD CITY COUNCIL
GOSFORD BEACHES
COASTAL ZONE MANAGEMENT PLAN

Hazard/Issue Management Action Description Responsibility Timetable for Source of Funding

Addressed adoption (short,
medium, long term)

sewage infrastructure out of the hazard area along required if Action
the entire street frontage of Pe1/Pe3
Coastal inundation of Gem Road and Green Point implemented)
lots south of Green Road
Point Creek entrance ) . ) o )
Pe4 Investigate o Source sand for beach Council/lOEH Medium term (5-20 Investigation of Council, State
feasibility/sources of sand for nourishment and place on the years) feasibility $50,000.  Government
beach nourishment beach to build up dune and Could be done as
create buffer against storm part of a city-wide
erosion study
Pe5 Beach scraping to build o Build up sand from the beach  Council/OEH After storm events $10,000 to $13,000  Council, State
dune in front of residences, berm into a dune and as required plus maintenance Government
Gem Road and restaurant vegetate as per standard cost

dune management practice in
accordance with the Coastal
Dune Management Manual

(DLWC 2001).
Pe6 Erosion protection works e Works may comprise similar ~ Local landowners, Short to medium None allocated in Private
to be allowed for properties design to existing adjacent ~ Council/Coastal Panel for  term, some of these ~ CZMP

works DA assessment properties already
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Hazard/Issue Management Action Description Responsibility Timetable for Source of Funding

Addressed adoption (short,
medium, long term)

o Works could be considered to have protection
be emergency works if they installed
are in line with the
requirements of the Code of
Practice under the Coastal
Protection Act

Pe7 Continue dune vegetation e Continue providing supportto  Council/OEH Ongoing $100,000 - $150,000 Council, State
management - local Dunecare groups and within next 5 years ~ Government
Immediate and future Assist/encourage community local residents to maintain
risk of erosion and groups with dune dune as required and repair
reduced foundation management actions including after a storm
capacity to four Dunecare/Bushcare o Action would be integrated
properties and into LGA-wide dune
sewage infrastructure management strategy
Pe8 Develop entrance o Formulate an entrance Council Short term $3,000 Council, State
SERELLEEUUE  anagement guidelines for management policy whereby Government
lots south of Green mechanical opening of Green Green Point Creek entrance

Point Creek entrance  J-RSAFeHes) can be opened at a defined

trigger water level and at a
defined location on the beach
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Hazard/Issue Management Action Description Responsibility Timetable for Source of Funding

Addressed adoption (short,
medium, long term)

berm to prevent scour in front
of the dunes

Pe9 Development controls as e Define a building line and Council Short term Within existing Council
per existing DCP i.e. defined development controls for budget allocation

building line with new development within hazard

buildings to be founded into zone at this portion of the

2100 Stable foundation Zone. beach
Residences and restaurant to

[T lELEE L kil be above inundation levels on

risk of erosion and redevelopment of properties

reduced foundation

capacity to four Pe10 Investigate “tripper” o |nvestigate a short buried Council Short term Initial Council, State
. y structure to control opening training wall using reno design/investigation ~ Government, Private
properties and i i
sewade infrastructure location of creek mattresses or other suitable $10,000; works cost
= materials to prevent creek $50,000 - $100,000

from meandering in front of
properties at southern end of

Coastal inundation of
lots south of Green

Point Creek entrance beach
Pe11 Identify floor levels to o Survey floor levels and Council Short term $10,000 Council
determine degree of compare against wave runup
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Timetable for
adoption (short,
medium, long term)

Hazard/Issue
Addressed

Management Action Description

Responsibility

Source of Funding

inundation hazard levels
Pe12 Complete a vegetation o Profile the natural vegetation ~ Council/Dunecare Short term $50,000 to be Council, State
profile for Pearl Beach and for Pearl Beach and ensure allocated city-wide for Government
support the natural vegetation that planting of dune all beaches
profile. vegetation is consistent with

the natural vegetation profile.

Applies to all precincts of

Pearl Beach.

o Action would be integrated
into LGA-wide dune
management strategy
Beach Pe13 Monitor rock pool for o Monitor rock pool by regular ~ Council Short term/ Ongoing ~ Monitoring within Council, State

amenity/heritage

storm damage and repair if
required

Council staff inspections, can Government
be done when pool is emptied

for cleaning

existing budget
allocations; allocate
$5,000 p.a. for
repairs
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Table 4 — Pearl Beach Precinct 2 Management Actions — Between Green Point Creek and Middle Creek entrances
I I —
Hazard/Issue Management Action Description Responsibility

Addressed

Timetable for Cost

adoption (short,
medium, long term)

Immediate and future Pe14 Repair of playground o Restore public reserve and Council As required No capital cost likely Council, State
risk of erosion to area, toilet block, beach playground area if damaged by future to be incurred within  Government,
playground area accessways and landscaping storm erosion the next 10 years;  Federal
works following erosion in a cost $200,000 - Government
large storm event $250,000 if event
oceurs
Pe15 Beach scraping following e Build up sand from the beach berm  Council After storm events as  Included within Council, State
storm event to build dune crest into a dune and vegetate as per required Action Pe5 Government
level and revegetation standard dune management practice

in accordance with the Coastal Dune
Management Manual (DLWC 2001).

Pe16 Continue dune e Continue providing support to local ~ Council/OEH Ongoing Included in budget  Council, State
vegetation management - Dunecare groups and local residents for Action Pe7 Government
Assist/encourage community to maintain dune as required and

groups with dune management  repair after a storm

actions including o Action would be integrated into LGA-

Dunecare/Bushcare wide dune management strategy
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Hazard/lssue Management Action Description Responsibility Timetable for

Addressed adoption (short,
medium, long term)

Immediate and future Pe17 Develop entrance e Formulate an entrance management Council Short term $3,000 Council
risk of erosion to management guidelines for policy whereby Middle Creek
playground area mechanical opening of Middle entrance can be opened at a defined
Creek trigger water level and at a defined
location on the beach berm to
prevent scour in front of the dunes

Pe18 Long term removal and e Find an alternative location forthe ~ Council Long term (>20 None by 2025 N/A
relocation of playground playground at such time as it is years)

should erosion escarpment damaged by erosion from a future

move landward in future storm event and cannot be reinstated

in the same location

Pe19 Future installation of o Design erosion protection works to ~ Council/OEH Long term (> 20 None required prior N/A
Future risk of erosion erosion protection works once protect Pearl Parade and properties years) to 2025
to Pearl Parade and erosion escarpment reaches on the landward side from future
associated services set trigger distance from road erosion risk, could be implemented

edge; or Future closure of road  once erosion escarpment reaches set

and installation of alternative trigger distance from edge of road.

access (e.g. rear lane access Likely not to be required for several

to properties along Pearl years

Parade)
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Hazard/lssue Management Action Description Responsibility Timetable for

Addressed adoption (short,
medium, long term)

Pe20 Repair and restoration of e Repair and restore Pearl Parade Council/lOEH/RMS  Long term (>20 None prior to 2025 N/A
Pearl Parade should it be roadway using damage resistant years)
damaged by a future storm pavements following a large erosion

event. Not likely to be required for

many years.
Pe21 Landward relocation of o Landward relocation of services Council/OEH/RMS/s  Long term (>20 None prior t0 2025 N/A
water supply and electricity should they be located in the erosion  ervices providers years)
should it be damaged by future hazard area in the future
erosion
Pe22 Development controls as e Define a building line and Council Short term Within existing Council
per existing DCP i.e. defined development controls for budget allocation

Future risk of erosion to
Pearl Parade and
associated services

building line for this section of development within hazard zone at
beach with new buildings to be this portion of the beach

founded into 2100 Stable

foundation Zone

Pe23 Monitor performance,  Monitor effectiveness of existing Landholder Short term and N/A Private
upgrade/repair existing erosion  works in a future storm event ongoing

protection works at the

restaurant
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Table 5 — Pearl Beach Precinct 3 Management Actions — Between Middle Creek and Pearl Beach Lagoon outlet

Hazard/Issue

Addressed

Immediate erosion
risk to dune

Management Action

Pe24 Encourage and assist
Dunecare group to maintain
and revegetate dune after a
storm

Pe25 Post storm beach
scraping to assist natural
recovery of the dune and
repair scour caused by
breakout from Pearl Beach
Lagoon and Middle Creek

Pe26 Formalise entrance
management guidelines for
mechanical opening of
Middle and Pearl Beach

Responsibility

Description

o Continue providing support to Council
local Dunecare groups and local
residents to maintain dune as
required and repair after a storm
o Action would be integrated into
LGA-wide dune management
strategy

o Build up sand from the beach Council
berm into a dune and vegetate as
per standard dune management
practice in accordance with the
Coastal Dune Management
Manual (DLWC 2001).
 Repair of scour on the beach
berm caused by lagoon breakout

o Formulate an entrance Council
management policy whereby
lagoon entrance can be opened at
a defined trigger water level and

Timetable for adoption
(short, medium, long term)

Ongoing

After storm events as
required

Short term

Cost Source of Funding

$15,000 - $20,000 Council, State

p.a. Government
Included within ~ Council, State
Action Pe5 Government
$3,000 Council, State
Government
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Hazard/Issue Management Action Description Responsibility Timetable for adoption Cost Source of Funding
Addressed

(short, medium, long term)

Lagoon entrances at a defined location on the beach
berm to prevent scour in front of
the dunes. Needs to be consistent
with requirements in Pearl Beach

Lagoon CZMP

Pe27 Monitor effectiveness o Monitor the existing concrete wall  Council Short term Within existing ~ Council

of concrete wall on northern following a breakout event to Council budget

bank of outlet assess any damage or movement allocation
T b Pe28 Continue dune o Continue providing support to Council/OEH Ongoing Included in budget Council, State
to dune vegetation management - local Dunecare groups and local for Action Pe24  Government

Assist/encourage residents to maintain dune as

community groups with required and repair after a storm

dune management actions e Action would be integrated into

including LGA-wide dune management

Dunecare/Bushcare strategy
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Table 6 — Pearl Beach Precinct 4 Management Actions — Coral Crescent Beachfront properties
- ]

Hazard/Issue Management Action Description Responsibility
Addressed

Timetable for Cost Source of Funding

adoption (short,
medium, long term)

[ CCIEICERGRTTTGEEY - Pe29 Development controls e Re-define a building line and ~ Council Short term Within existing budget ~ Council
erosion risk to Coral as per existing DCP i.e. development controls for allocation
Crescent properties defined building line with development within hazard
new buildings to be founded zone at this portion of the
into 2100 Stable foundation beach
Zone
Pe30 Post storm beach o Build up sand from the beach ~ Council After storm events as  Included within Action ~ Council, State
scraping to assist natural berm to provide toe protection required Pe5 Government
recovery of dune to the erosion escarpment and
assist natural recovery of the
beach
Pe31 Investigate feasibility o Design erosion protection Council Long term (> 20 No budget allocated Council, State
of terminal protection e.g. works to properties from future years) prior to 2025 Government, Private.
once erosion escarpment erosion risk, could be No budget allocated
reaches trigger distance implemented once erosion prior to 2025
from defined building line escarpment reaches set trigger

distance from building line.
Likely not to be required for
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Hazard/Issue
Addressed

Immediate and future
erosion risk to Coral
Crescent properties

Management Action

Pe32 Encourage and assist
Dunecare group to maintain
and revegetate dune after a
storm using appropriate
endemic vegetation

Pe33 Investigate beach
nourishment to increase
buffer against storm erosion

Pe34 Erosion protection
works to be allowed for
properties

Description Responsibility

several years

o Provide support and education Council
to local Dunecare groups and
local residents to maintain
dune as required and repair
after a storm

o Action would be integrated into
LGA-wide dune management
strategy

e Investigate source of sand for  Council/OEH
beach nourishment and place

on the beach to build up dune

and create buffer against storm

erosion. Not likely to be

feasible at this location.

o Works may comprise similar
design to existing adjacent
works

o Works could be considered to

Local landowners,
Council/Coastal Panel
for DA assessment

Timetable for
adoption (short,
medium, long term)

Ongoing

Medium term (5 — 20
years)

Short to medium
term, some of these
properties already
have protection

Source of Funding

$15,000 - $25,000 p.a. Council, State

Government

Council, State
Government

Investigation of
feasibility $50,000.
Could be done as part
of a city-wide study

None allocated in CZMP Private
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Hazard/Issue Management Action Description Responsibility Timetable for Source of Funding

Addressed adoption (short,
medium, long term)

be emergency works if they are installed
in line with the requirements of

the Code of Practice under the

Coastal Protection Act

[ EGIETCER LRI Pe35 Post storm beach o Build up sand from the beach ~ Council As required, once Included within Action ~ Council, State
inundation risk to scraping to assist natural berm to provide toe protection sufficient sand has Peb Government
Coral Crescent recovery of dune and to to the erosion escarpment and built up onto the
properties maintain crest level of dune assist natural recovery of the beach
above wave runup level beach. Build this high enough

to provide protection against

wave inundation.

Immediate and future Pe36 Encourage beachfront e Provide support to local Council Short term, ongoing ~ $5,000 to develop Council, State
LUGEEUTLNESERSIEIN  residents to maintain crest beachfront residents to assist education materials Government
Crescent properties level of dune and vegetate them to maintain the dune in

dune on private property in front of their properties

accordance with dune

management practice (e.g.

community education,

provision of free plants)

w:\_infrastructure\projects\301015\03417 - gcc open coast-brokenbaybeaches czmp\3.0 reports\czmp\issued\final\re-issued - amendments\open coast and broken bay beaches czmp final reve.docx
Page 89 301015-03417 : 003Rev E : 3 April 2017



WorleyParsons EcoNomics

resources & energy

GOSFORD CITY COUNCIL
GOSFORD BEACHES
COASTAL ZONE MANAGEMENT PLAN

Hazard/Issue Management Action Description Responsibility Timetable for Source of Funding

Addressed adoption (short,
medium, long term)

Pe37 Development controls e Ensure consistency in DCP Council Short term Existing budget Council
as per existing DCP i.e. allocations

requirement for floor levels

to be above wave runup

level and be compatible with

inundation hazard
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Table 7 — Ocean Umina Beach Management Actions — Precinct 1 (south of Ettalong Creek)

Hazard/Issue
Addressed

Management Action

01 Erosion Protection
works to be allowed for
four properties and carpark
south of Ettalong Creek
entrance

Immediate and
future risk of
erosion and
reduced

foundation 02 Monitor performance of

existing training wall works
along northern side of
Ettalong Creek entrance

03 Monitor storm run-up
levels and dune erosion

capacity to four
properties and
estuary entrance
instability

04 Future relocation of
residence on No.8 Berrima
Crescent landward of
immediate hazard area
within same lot on

Description

Responsibility Timetable for

adoption (short,
medium, long term)

Council/lOEH/landown Short to medium
term (0 — 20 years)

o Coordinated terminal protection
constructed along existing ers
embankment funded by landowners

o Council funded portion to protect
carpark

o Works may comprise engineered
revetment placed along existing eroded
embankment on seaward side of
properties

 Monitor effectiveness of existing works Council/lOEH As required
in a future storm or flood event

o Survey/observations to be taken post- Council/OEH Short term/ongoing
storm

o On redevelopment, building to be Property owner On redevelopment

located landward of hazard zone as per DCP
o Property currently has application in
place for seawall protection with NSW

Coastal Panel which would negate the

Cost Source of Funding

$600,000 - Council, State Government,
$800,000 Private

N/A N/A

$5,000 annual Council

budget allocation
No budget allocated Private
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Hazard/Issue Management Action Description Responsibility Timetable for Source of Funding

Addressed adoption (short,
medium, long term)

redevelopment if revetment  need for relocation
wall is not constructed

05 Investigate feasibility of e Import of sand into this portion of the ~ Council/OEH Long term (>20 Investigation of Council, State Government
beach nourishment beach to increase buffer against beach years) feasibility $50,000.
erosion Could be done as
part of a city-wide
study
. 06 Beach scraping to build e Build up sand from the beach berm into Council/OEH Short term and as Environmental Council, State Government,
Immediate and i : . .
) dune in front of residences  a dune and vegetate as per standard  Landowners required (0-5 years)  approvals $20,000, Private
future risk of . o
. at Berrima Crescent dune management practice in works $4,000 -
erosion and )
. accordance with the Coastal Dune $7,000 p.a.
reduced foundation
. Management Manual (DLWC 2001).
capacity to four . ; . .
properties and 07 Encourage and assist e Build up sand from the beach berm into Council Ongoing $15,000 - $25,000  Council, State Government
estuary entrance Dunecare grc.>up toimprove  a dune and vegetate as per standard p.a.
instability dune vegetation dune management practice in
management using accordance with the Coastal Dune
appropriate endemic Management Manual (DLWC 2001).
vegetation and o Action would be integrated into LGA-
consolidation of beach wide dune management strategy
access at southern end of
beach
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Hazard/Issue
Addressed

Immediate and
future risk of
erosion and
reduced foundation
capacity to four
properties and
estuary entrance

instability

Immediate and

Management Action

08 Develop entrance
management guidelines for
mechanical opening of
Ettalong Creek

09 Voluntary purchase of
portion of at risk property

010 Development controls
on redevelopment of
properties within hazard
area

011 Construct “tripper”

Description Responsibility Timetable for Source of Funding
adoption (short,
medium, long term)
o Specify entrance management Council Short term (0-5 $3,000 Council, State Government
guidelines for opening of Ettalong years)

Creek to encourage the creek to open
in a direction away from the residences
at Berrima Crescent

o Purchase of portion of 8 Berrima NSW Govt./Council ~ Short — medium term  Up to $1 million but Council, State Government
Crescent seaward of hazard zone. subject to
Resume at-risk portion of land with fair agreement with
compensation to be negotiated with landholder

landowner. Return resumed portion of
land to public space e.g. parkland,
carparking, beach dune
o Property currently has application in
place for seawall protection with NSW
Coastal Panel which would negate the
need for purchase
o Future development to be located Councillandowners  Short term N/A N/A
landward of the coastal hazard area
and floor levels above inundation level

e Construct a short buried training wall to Council/OEH Short term Initial design/ Council, State Government
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Hazard/Issue Management Action Description Responsibility Timetable for Source of Funding

Addressed adoption (short,
medium, long term)

future risk of structure to control opening  prevent creek from meandering in front investigation
erosion and location of creek of properties at southern end of beach $10,000; works cost
reduced foundation $50,000 - $100,000
capacity to four plus maintenance
properties and
estuary entrance
instability
: | 012 Development controls e Future development to be located Councillandowners  Short term N/A N/A

Coastal inundation :
of lots south of for residences to be above landward of the coastal hazard area

inundation levels on and floor levels above inundation level
Ettalong Creek

redevelopment of
entrance )

properties
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Table 8 — Ocean Umina Beach Management Actions - Precinct 2 (between Ettalong Creek and Umina Beach surf club)
'}

Description Responsibility

I I —
Timetable for Cost Source of Funding

Hazard/Issue Management Action

Addressed

adoption (short,
medium, long term)

013 Monitor existing erosion e Monitor effectiveness of existing Council, OEH, SLSC  Short term and N/A N/A
protection works in front of surf ~ works in a future storm or flood following storms as
club event required

014 Monitor storm run-up e Visual observations during storm Council, SLSC Short term and Within existing Council
I ERIEIEEGGRTOTER levels and dune erosion events; survey marks of debris following storms as budget allocations

risk of erosion to line required

dunes and Umina

Beach surf club 015 Repair of beach o Undertake dune management as Council, OEH Short term and $200,000 to Council, State

accessways and revegetation per standard dune management following storms as $500,000 to cover ~ Government, Federal
of dune following erosion in a practice in accordance with the required entire beach from  Government
large storm event Coastal Dune Management Ettalong Point to
Manual (DLWC 2001). Ettalong Creek
e Consider consolidation of beach
accessways along Umina Beach
o Action would be integrated into
LGA-wide dune management
strategy

carpark; Windblown
dune erosion; dune
ecology

[ CRIEICREL RIS 016 Beach scraping following e Push sand from the beach berm  Council After storm events as  Environmental Council, State
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Hazard/Issue Management Action Description Responsibility Timetable for Source of Funding

Addressed adoption (short,
medium, long term)

risk of erosion to storm event to build dune crest  to the toe of the dune required approvals $20,000, Government, Federal
dunes and Umina level and revegetation escarpment works $110,000 -  Government

Beach surf club $140,000

carpark; Windblown
dune erosion; dune
ecology

017 Install sand trapping o Installation of sand trapping Council/Dunecare Short term $10,000 plus Council, State
fencing or other appropriate fencing where required as part maintenance Government
controls in beach access of dune management activities

points where sand blowout

occurs and in the vicinity of the

SLSCs.

018 Complete a vegetation e Profile the natural vegetation for Council/Dunecare Short term $50,000 to be Council, State
profile for Umina and Ocean Umina and Ocean Beach and allocated city-wide =~ Government
Beach and support the natural ensure that planting of dune for all beaches
vegetation profile. vegetation is consistent with the

natural vegetation profile

o Action would be integrated into
LGA-wide dune management
strategy

Community 019 Increase information e Provide signage whichisnot ~ Council Short term $2,500 Council, State
participation and signage near surf clubs onthe  visually obtrusive Government
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Hazard/Issue
Addressed

Management Action

beach amenity ecology and history of

Umina/Ocean Beach

020 Improve shade areas
around the grassed areas and
car parks near the SLSCs

021 Maintain current signage
and facilities on a regular basis

022 Encourage and assist
Dunecare group to maintain
and revegetate dune after a
storm using appropriate
endemic vegetation

Community
participation and
beach amenity

Timetable for
adoption (short,
medium, long term)

Description

Responsibility

e A separate city-wide coastal
zone education program will
investigate and implement
communication of coastal zone
management issues throughout

the LGA.

e Tree planting and/or picnic Council Short term
shelters

e Maintenance of existing facilities Council As required
and upgrade where required

e Undertake dune management as Council/OEH Short term/ongoing

per standard dune management
practice in accordance with the
Coastal Dune Management
Manual (DLWC 2001).

o Action would be integrated into
LGA-wide dune management

Source of Funding

Within existing Council

budget allocations

$10,000 - $20,000  Council
for design and
installation

Part of allocation for Council, State
Action O7 Government
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Hazard/Issue Management Action Description Responsibility Timetable for Source of Funding

Addressed adoption (short,
medium, long term)

strategy
023 Development of local area Action would be incorporated into  Council/OEH Short term/ongoing $10,000 Council, State
(Umina/Ocean Beach) online  LGA-wide Coastal Education Government
fact sheets and encourage Strategy
local educational programs in
schools regarding the dunes
024 Work with the Central Council Short term Within existing Council
Coast Surf Life Saving budget allocations

organisation to look at ways to
support Surf Life Savings
Australia’s EcoSurf policy in
the region - including Ocean
and Umina Surf Life Saving
clubs.

Community
participation and
beach amenity
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Table 9 — Ocean Umina Beach Management Actions — Precinct 3 (between Umina Beach and Ocean Beach surf clubs)
I e —
Description Responsibility

I —
Timetable for Cost Source of Funding

Hazard/Issue Management Action

Addressed

adoption (short,
medium, long term)

025 Monitor existing erosion o Monitor effectiveness of ~ Council, OEH, SLSC  Short term and N/A N/A
protection works in front of surf existing works in a future following storms as
club storm or flood event required

026 Monitor storm run-up levels e Visual observations during Council, SLSC Short term and Within existing budget ~ Council
and dune erosion storm events; survey marks following storms as allocations

Immediate and future of debris line required

risk of erosion to
dunes and Ocean
Beach surf club

027 Repair of beach o Undertake dune Council, OEH Short term and $20,000 p.a. for two Council, State
accessways and revegetation of management as per following storms as beach accessway Government, Federal
dune following erosion in alarge ~  standard dune required overhauls. Government
storm event management practice in

accordance with the

Coastal Dune Management

Manual (DLWC 2001).

Consider consolidation of

beach accessways along

Umina Beach

e Action would be integrated
into LGA-wide dune

carpark; Windblown
dune erosion; dune
ecology
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Hazard/Issue Management Action Description Responsibility Timetable for Source of Funding

Addressed adoption (short,
medium, long term)

management strategy
028 Beach scraping following e Push sand from the beach Council After storm events as ~ Within budget allocation Council, State
storm event to build dune crest berm to the toe of the dune required for action 016 Government, Federal
level and revegetation escarpment Government
029 Install sand trapping fencing e Installation of sand trapping Council/Dunecare Short term Within budget allocation Council, State
or other appropriate controls in fencing where required as for action 017 Government

beach access points where sand  part of dune management

[etieClandiute blowout occurs and in the vicinity — activities

risk of erosion to

d 40 of the SLSCs. e Action would be integrated
FHES e et into LGA-wide dune
Beach surf club
. management strategy

carpark; Windblown

dune erosion; dune 030 Encourage and assist e Undertake dune Council/OEH Short term Within budget allocation Council, State

ecology Dunecare group to improve dune  management as per for Action O7 Government
vegetation management using standard dune
appropriate endemic vegetation management practice in
and consolidation of beach accordance with the
access Coastal Dune Management

Manual (DLWC 2001).
e Action would be integrated
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Hazard/Issue Management Action Description Responsibility Timetable for Source of Funding

Addressed adoption (short,
medium, long term)

into LGA-wide dune
management strategy
031 Investigate installation of » Dissipate energy in front of Council Short term $50,000 plus Council, State
stormwater energy dissipationto ~ stormwater outlet by maintenance Government
reduce discharge velocities at installing energy dissipation
Scour due to outlet blocks, rock apron, or by
stormwater outlet at other method to reduce
all stormwater outlets velocity of outflows from
including at Ocean stormwater outlet
S EUEEELEEE 032 Post storm beach scraping e Undertake beach scraping Council As required $10,000 to $20,000  Council, State
Berith St. to assist natural recovery of the to repair the scour hole Government
dune and repair scour caused by caused by stormwater
stormwater discharge discharge in the area in

front of the surf club

033 Increase information e Provide signage whichis  Council Short term $40,000 to be allocated Council, State
signage near surf clubs on the not visually obtrusive city-wide for all beaches Government
ecology and history of o Action would be

Community Umina/Ocean Beach incorporated into LGA-wide

participation and Coastal Education Strategy
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Hazard/Issue
Addressed

Management Action

beach amenity 034 Improve shade areas
around the grassed areas and

car parks near the SLSCs

035 Maintain current signage
and facilities on a regular basis

036 Construction of a disabled
beach access point outside
Ocean Beach SLSC

037 Encourage and assist
Dunecare group to maintain and
revegetate dune after a storm
using appropriate endemic
vegetation

Description

Responsibility

o Tree planting and/or picnic Council

shelters

¢ Maintenance of existing

facilities and upgrade
where required

e Beach access ramp at

Council

Council

required grade and able to

be accessed by
wheelchairs

e Undertake dune
management as per
standard dune

Council/OEH

management practice in

accordance with the

Coastal Dune Management
Manual (DLWC 2001).
e Action would be integrated

into LGA-wide dune

Timetable for
adoption (short,

medium, long term)

Short term

As required

Short term

Short term/ongoing

$10,000 - $20,000 for
design and installation

Within existing budget
allocations

$10,000 plus
maintenance

Part of allocation for
Action O7

Source of Funding

Council

Council

Council, State
Government, Private

Council, State
Government
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Hazard/Issue Management Action Description Responsibility Timetable for Source of Funding

Addressed adoption (short,
medium, long term)

management strategy
038 Development of local area  Action would be incorporated Council/OEH Short term/ongoing Part of allocation for Council, State
(Umina/Ocean Beach) online into LGA-wide Coastal LGA-wide Coastal Government
fact sheets and encourage local  Education Strategy Education Strategy
educational programs in schools
Community regarding the dunes
participation and 039 Work with the Central Coast Council Short term Within existing budget ~ Council
beach amenity Surf Life Saving organisation to allocations

look at ways to support Surf Life
Savings Australia’s EcoSurf
policy in the region — including
Ocean and Umina Surf Life
Saving clubs.
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Table 10 — Ocean Umina Beach Precinct 4 Management Actions — East of Ocean Beach surf club to Ettalong Point

Description Responsibility

Timetable for Cost Source of Funding

Hazard/Issue Management Action

Addressed

adoption (short,
medium, long term)

040 Monitor storm run-up e Visual observations during storm Council, SLSC Short term and Within existing Council
levels and dune erosion events; survey marks of debris following storms as budget allocations
line required
041 Repair of beach e Undertake dune management as Council, Dunecare  Short term and Within budget Council, State Government,
[T CLIEICEDGRITTI GRS accessways and per standard dune management following storms as allocation for Action Federal Government
risk of erosion to revegetation of dune practice in accordance with the required 015
dunes; public safety following erosion in a large Coastal Dune Management
due to steep erosion storm event Manual (DLWC 2001). Consider
escarpments; consolidation of beach
Windblown dune accessways along Umina Beach
erosion; dune e Action would be integrated into
ecology LGA-wide dune management
strategy
042 Beach scraping e Push sand from the beach Council After storm eventsas  Within budget Council, State Government,
following storm event to berm to the toe of the dune required allocation for action Federal Government
build dune crest level and escarpment 016
revegetation
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Hazard/Issue Management Action Description Responsibility Timetable for Source of Funding

Addressed adoption (short,
medium, long term)

043 Collapse steep o Temporarily fence off beach Council Short term and as $5,000 for Council, State Government,
eroded escarpment and section to prevent public access, required excavator hire per  Federal Government
revegetate following use excavator to collapse dune event
erosion events escarpment, then revegetate in

accordance with the techniques

of the Coastal Dune Management

Immediate and fut
IITEAIEEE anEIIEE Manual (DLWC 2001).

risk of erosion to dunes;

public safety due to 044 Investigate feasibility e Source sand for beach Council Immediate action for ~ $50,000 for interim  Council, State Government,
steep erosion of beach nourishment to nourishment and place on the scraping of sand along ~ works; $50,000 for ~ Federal Government
escarpments; increase erosion buffer at beach to build up dune and beach from areas with  investigation and
Windblown dune Ettalong Point create buffer against storm excess sand as an approvals for
erosion; dune ecology erosion. Undertake as required interim measure. nourishment works,
¢ Undertake scraping of sand along Investigation/approvals ~ $350,000 p.a.
beach from areas with excess Year 1, works recurrent cost
sand as an interim measure. immediately after in depending on

combination with dune  method of
management activities  nourishment
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Hazard/Issue
Addressed

Management Action

045Undertake erosion
protection works to protect
The Esplanade at Ettalong
Point

046 Encourage and assist
Dunecare group to
improve dune vegetation
management using
appropriate endemic
vegetation and
consolidation of beach
access

047 Investigate installation
of stormwater energy
dissipation to reduce
discharge velocities at
stormwater outlets

Scour due to

stormwater outlet at
all stormwater outlets

Timetable for
adoption (short,
medium, long term)

Description Responsibility

Short term (0 -5
years)

e Works may comprise engineered Council/OEH
rock revetment works constructed
along roadway for a length of
around 100 m

e Undertake dune management as Council/OEH Short term
per standard dune management
practice in accordance with the
Coastal Dune Management
Manual (DLWC 2001).
e Action would be integrated into
LGA-wide dune management

strategy

o Dissipate energy in front of Council Short term
stormwater outlet by installing

energy dissipation blocks, rock

apron, or by other method to

reduce velocity of outflows from

stormwater outlet

Source of Funding

$40,000 design
cost, $1 million at
$10,000/m, $10,000
p.a. maintenance
cost

Council, State Government,
Federal Government

Within budget Council, State Government
allocation for Action

o7

$50,000 plus
maintenance

Council, State Government
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Hazard/lssue Management Action

Addressed

048 Post storm beach
scraping to assist natural
recovery of the dune and
repair scour caused by
stormwater discharge

049 Development of local
area (Umina/Ocean
Community Beach) online fact sheets
participation and and encourage local
beach amenity educational programs in
schools regarding the
dunes

Description Responsibility Timetable for
adoption (short,
medium, long term)

¢ Undertake beach scraping to Council As required
repair the scour hole caused by
stormwater discharge in the area
in front of the surf club

Council/OEH Short term/ongoing

Source of Funding

Within allocation for Council, State Government
Action 016

Within budget Council, State Government
allocation for Action
023
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Table 11 - Putty-Killcare Beach Management Actions
I [ —
Description Responsibility

Timetable for Cost Source of Funding

Hazard/Issue Management Action

Addressed

adoption (short,
medium, long term)

Immediate risk of K1 Geotechnical investigation of e Geotechnical drillingto ~ Council/SLSC Short term $20,000 Council, Private
erosion and surf club area investigate subsurface

inundation damage to conditions for surf club.

Killcare surf club and o Geotech investigation to

carpark confirm condition of surf

club footings/piles.

K2 Erosion Protection works at e Works may comprise Council/SLSC Short to medium term ~ $40,000 design costto Council, State
surf club if required based on engineered revetment (0 -20 years) be allocated in years 2  Government, Private
outcome of geotechnical placed along existing -5, $700,000 - $1
investigation embankment on seaward million to be allocated

side of surf club after future review of

CZMP

K3 Repair damage to surfclub e Restore carpark using ~ Council/SLSC As required $65,000 to $130,000  Council, Private
carpark should storm erosion damage resistant
oceur pavement should it be

damaged in a future
storm event

w:\_infrastructure\projects\301015\03417 - gcc open coast-brokenbaybeaches czmp\3.0 reports\czmp\issued\final\re-issued - amendments\open coast and broken bay beaches czmp final reve.docx
Page 108 301015-03417 : 003Rev E : 3 April 2017



ST
N

il

WorleyParsons

resources & energy

GOSFORD CITY COUNCIL
GOSFORD BEACHES
COASTAL ZONE MANAGEMENT PLAN

EcoNomics

Hazard/Issue
Addressed

Management Action

K4 Investigate feasibility of
beach nourishment in front of
surf club

K5 Beach scraping to build
vegetated dune in front of surf

with vegetation and/or fencing
Immediate risk of
erosion and inundation

damage to Killcare surf
club and carpark

hazard area if required

club above the wave runup level

K6 Future relocation of surf club
and associated infrastructure to
an area landward of the coastal

Description Responsibility

e Import of sand into this ~ Council/lOEH
portion of the beach to
increase buffer against

beach erosion

e Scrape sandto builda  Council/OEH
dune in front of the surf

club and vegetate as per

standard dune

management practice in

accordance with the

Coastal Dune

Management Manual

(DLWC 2001).

e Relocate surf club toan  Council/SLSC
area outside the erosion
hazard zone e.g.
adjacent to the main
carpark
o Offer to purchase surf

club and provide new

Timetable for
adoption (short,
medium, long term)

Short to medium term

Short term and as
required (0-5 years)

Long term (>20 years)

Source of Funding

Council, State
Government

Investigation of
feasibility $10,000.
Could be done as part

of a city-wide study

Environmental Council, State
approvals $20,000, Government
works $5,000 - $8,000

p.a.

None required priorto  N/A
2025
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Hazard/lssue Management Action Description Responsibility Timetable for Source of Funding

Addressed adoption (short,
medium, long term)

site, funded by State

Government or jointly
with Council at market
value
K7 Redevelop surf club on deep e On future redevelopment Council/SLSC Long term (>20 years) None required priorto  N/A
piled foundations on future of surf club, reconstruct 2025
redevelopment on deep piled
foundations. Existing surf
club foundations
comprise of piles grout
Immediate risk of injected socketed into
erosion and inundation| underlying bedrock.
damage to Killcare surf
club and carpark K8 Continue dune vegetation e Provide support and Council Ongoing $15,000 - $25,000 p.a. Council, State
management - education to local Government
Assist/encourage community Dunecare groups and
groups with dune management local residents to
actions including maintain dune as
Dunecare/Bushcare required and repair after
a storm

o Action would be
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Hazard/lssue Management Action

Addressed

K9 Complete a vegetation
profile for Putty/Killcare Beach
and support the natural
vegetation profile.

SN S CHBE K10 Move carpark landward in
damage to main future
carpark

SIOTVELCREI B K11 Improve stormwater outlet
hazard by installing energy dissipation

Description Responsibility

integrated into LGA-wide
dune management
strategy

o Profile the natural Council/Dunecare
vegetation for
Putty/Killcare Beach and
ensure that planting of
dune vegetation is
consistent with the
natural vegetation profile

o Action would be
integrated into LGA-wide
dune management
strategy

e Move carpark landward ~ Council
as erosion threat
increases in future

o Install energy dissipation Council
e.g. rocks at outlet to

Timetable for Source of Funding
adoption (short,
medium, long term)

Short term $50,000 to be allocated Council, State
city-wide for all Government
beaches

Long term (>20 years) None required priorto  N/A
2025

Short term $50,000 + maintenance Council, State
Government
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Hazard/lssue Management Action Description Responsibility Timetable for Source of Funding

Addressed adoption (short,
medium, long term)

to minimise scour and prevent reduce scour caused by
sand ingress into outlet stormwater flow
K12 Regrade/repair scour e Regrade beach profile to Council After storms as Within existing budget  Council
caused by stormwater outlet repair scour caused by required allocations
stormwater outlet
Future erosion K13 Future relocation of o Undertake pre, during OEH (NPWS) As required None expected prior to ~ State Government
damage to Putty camping area infrastructure to and post storm actions 2025
LRI JETEERY an area landward of the coastal when trigger for action is
hazard area reached
K14 Monitor beach for erosion e Undertake monitoring of  Council/NPWS/SLSC Short term/ongoing N/A N/A
in front of surf club and camping  the beach to establish
area erosion risk to surf club
and camping
infrastructure
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Table 12 — MacMasters Beach Precinct 1 — Management Actions

Hazard/lssue Addressed | Management Action Description Responsibility | Timetable for adoption | Cost Source of Funding
(short, medium, long
term)

M1 Erosion Protection works e Works may comprise engineered rock  SLSC/Council/lOE ~ Short term (0 - 5 years) $40,000 design Council, State

for Surf Club revetment works constructed along H cost, construction  Government, Private

face of existing embankment in front of varies with design -
surf club up to $1 million.

Immediate and future F)an be stalgeld and

risk of erosion and included W'th"?

reduced foundation budget for Action

capacity to MacMasters M3

Bea.ch Surf Club and M2 Monitor performance of e Monitor effectiveness of existing works Council, OEH, Short term and following  Within existing Counil

Marine Parade existing erosion works in a future storm event SLSC storms as required budget allocations

around base of Norfolk
Island Pine trees and at surf
club at southern end of
beach and replace/improve
as required

M3 Erosion protection works e Works may comprise engineered rock  Council/lOEH/RMS/ Short term (0 — 5 years) $40,000 design cost Council, State
for Marine Parade revetment works constructed along SLSC can be included Government, Federal
face of existing embankment at Marine within allocation for Government, Private
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Hazard/lssue Addressed | Management Action

Immediate and future ris
of erosion and reduced
foundation capacity to
MacMasters Beach Surf

Club and Marine Parade ) o
M4 Investigate feasibility of

beach nourishment in front
of surf club and Marine
Parade

M5 Beach scraping to build
dune in front of Surf Club,
eroded pine tree roots and
Marine Parade in the interim
until erosion protection
works are constructed

I EEIETEELCRTTTER SN M6 Undertake geotechnical
GO R ERITTERES investigation of area behind
(N EUDIREEEIAGCES Marine Parade

Description

Parade and could be a continuation of
a revetment provided at the Surf Club.
Could be implemented as an
emergency or temporary measure.

e Source sand for beach nourishment ~ Council/OEH
and place on the beach to build up
dune and create buffer against storm

erosion

e Build up sand from the beach berm into Council
a dune and vegetate as per standard
dune management practice in
accordance with the Coastal Dune
Management Manual (DLWC 2001).

¢ Geotechnical drilling to investigate Council
subsurface conditions on landward side

of Marine Parade to inform location of

Responsibility

Timetable for adoption
(short, medium, long

term)

Medium term (5 -20
years)

After storm events as
required

Short term

Source of Funding

Action M1, $2.0 -
$3.0 million +
maintenance can be
shared between all
responsible parties

Council, State
Government

Investigation of
feasibility $50,000.
Could be done as
part of a city-wide
study

$20,000
environmental
approval, works
$20,000 to $25,000

Council, State
Government

$30,000 but higher if Council, State
undertaken Government, Private
individually by local
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Description Responsibility

Hazard/lssue Addressed | Management Action

Timetable for adoption Source of Funding

(short, medium, long

landward limit of Zone of Reduced
Foundation Capacity

MacMasters Beach Surf
Club and Marine Parade

M7 Development controls for e Define a building line and development Council
residences to be on piled controls for development within hazard
foundations on zone at this portion of the beach

redevelopment of properties

based on defined building

line criteria and with new

buildings to be founded into

2100 Stable foundation Zone

M8 Landward relocation of e Reconstruct sewer line on landward ~ Council
sewer infrastructure along side of Immediate Zone of Slope
Marine Parade if erosion Adjustment line
protection works not
implemented
Immediate and future ris
of erosion and reduced
M9 Repair damage to e Repair damage to the road using Council/RMS

foundation capacity to
MacMasters Beach Surf

Marine Parade should it be damage resistant pavements should it

term)

landowners

Short term Within existing Council

budget allocation

Short term (0 - 5 years) Investigate Council, State
feasibility $5,000,  Government, Federal
works cost Government
$100,000 to

$200,000 if erosion
protection works not

implemented
As required $150,000 - Council, State
$200,000t0 2020  Government, Federal

w:\_infrastructure\projects\301015\03417 - gcc open coast-brokenbaybeaches czmp\3.0 reports\czmp\issued\final\re-issued - amendments\open coast and broken bay beaches czmp final reve.docx

Page 115

301015-03417 : 003Rev E : 3 April 2017



v
T

Aill WorleyParsons EcoNomics

resources & energy

GOSFORD CITY COUNCIL
GOSFORD BEACHES
COASTAL ZONE MANAGEMENT PLAN

Hazard/lssue Addressed | Management Action Description Responsibility | Timetable for adoption | Cost Source of Funding

(short, medium, long
term)

e CREEEETEREE damaged by future erosion if — be impacted by erosion (i.e. accept Government
erosion protection works not ~ existing risk)
implemented o Undertake repairs to the road as a

post-storm emergency measure

Scour due to M10 Improve energy e Two stormwater outlets — one at Marine Council Short term (0 - 5 years) $50,000 - $100,000 Council, State
stormwater outflow dissipation at stormwater Parade Carpark and one draining the + maintenance Government
outlets reserve near corner of Marine Parade

and Gerda Road - provide energy

dissipation to reduce impact of scour on

beach
M11 Periodic beach o Scrape sand from beach berm to repair Council After storm eventsas  Environmental Council, State
scraping to repair damage areas scoured by stormwater outflow required approval cost Government
caused by scour from included in Action
stormwater outlet M6, works cost
$10,000 - $20,000
p.a.
Dune vegetation M12 Encourage and assist e Build up sand from the beach berm into Council Ongoing $15,000 - $25,000 Council, State
management/ beach Dunecare group to improve a dune and vegetate as per standard p.a. Government
amenity dune vegetation dune management practice in
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Hazard/lssue Addressed | Management Action Description Responsibility | Timetable for adoption | Cost Source of Funding

(short, medium, long
term)

management using accordance with the Coastal Dune
appropriate endemic Management Manual (DLWC 2001).
vegetation o Action would be integrated into LGA-

wide dune management strategy

M13 Improve pedestrian e Improve pedestrian access onto beach Council Short term (0 - 5 years)  $20,000 Council, State
access onto beach from by constructing in accordance with Government
carpark and minimise scour relevant Australian Standard

caused by beach shower

M14 Monitor rock pool for o Monitor rock pool by regular Council ~ Council Ongoing Monitoring within ~ Council, State
storm damage and repair if staff inspections, can be done when existing budget Government
required pool is emptied for cleaning allocations; allocate

$5,000 p.a. for

repairs
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Table 13 — MacMasters Beach Precinct 2 Management options (south of Cockrone Lagoon entrance)
I R —
Description Responsibility

Timetable for Cost Source of Funding

Hazard/Issue Management Action

Addressed

adoption (short,
medium, long term)

M15 Geotechnical investigation e Geotechnical investigation of cliff ~ Dol-Lands Short term $30,000 Council, State
and stability of cliff between 45 stability, risk to life assessment Council Government
and 65 Tudibaring Parade

M16 Development controls for o Define a building line and Council Short term Within existing budget ~ Council
residences on Tudibaring development controls for allocation

Parade to be on piled development within hazard zone at

foundations on redevelopment of  this portion of the beach

properties based on a defined

building line

Immediate and future
risk of erosion and
reduced foundation
capacity to properties
along seaward side of
Tudibaring Parade
M17 Not allowing further o Not allow further subdivision of Council Short term Within existing budget ~ Council
subdivision of properties on properties on the seaward side of allocation
seaward side of Tudibaring Tudibaring Parade as the seaward
Parade side of these lots is subject to

unacceptable coastal risk

M18 Investigate feasibility of e Source sand for beach nourishment Council/OEH Medium term (5—20 Investigation of Council, State
beach nourishment to increase and place on the beach to build up years) feasibility $50,000. Government
erosion buffer in this area dune and create buffer against Could be done as part

w:\_infrastructure\projects\301015\03417 - gcc open coast-brokenbaybeaches czmp\3.0 reports\czmp\issued\final\re-issued - amendments\open coast and broken bay beaches czmp final reve.docx
Page 118 301015-03417 : 003Rev E : 3 April 2017



ST
N

il

WorleyParsons

resources & energy

GOSFORD CITY COUNCIL
GOSFORD BEACHES
COASTAL ZONE MANAGEMENT PLAN

EcoNomics

Hazard/Issue
Addressed

Management Action

Immediate and future
risk of erosion and
reduced foundation
capacity to properties
along seaward side of
Tudibaring Parade

M19 Encourage and assist
Dunecare group and local
residents to maintain and
revegetate dune

M20 Erosion protection works to
be allowed for properties

M21 Seaward extension of
existing training wall along
southern side of entrance

Risk of erosion due to
lagoon entrance
instability

M22 Undertake review of

Description Responsibility

storm erosion

e Provide community education Council/lOEH
program and material assistance to
encourage residents to maintain

dune in front of their properties

 Works may comprise similar design Local landowners,
to existing adjacent works Council/Coastal

e Works could be considered to be  Panel for DA
emergency works if they are in line assessment
with the requirements of the Code
of Practice under the Coastal
Protection Act

e Extend existing training wall along  Council/OEH
southern side of entrance to
prevent erosion of toe of dune at
southern end of entrance. Links to
action M23.

o Updated CZMP for Gosford Council

Timetable for
adoption (short,
medium, long term)

Short term (0 -5
years)

Short to medium
term, some of these
properties already
have protection
installed

Medium term (5 - 20
years)

Short term (0 - 5

Source of Funding

of a city-wide study

$15,000 - $25,000 p.a  Council, State

Government

None allocated in CZMP Private

Council, State
Government

Investigation cost
$30,000, works and
approvals cost
$400,000 - $500,000

$5,000 for review, Council, State
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Hazard/Issue Management Action Description Responsibility | Timetable for Source of Funding

Addressed adoption (short,
medium, long term)

entrance management Lagoons includes specific entrance years) $12,000 p.a. ongoing ~ Government
procedure as recommended by management measures relating to lagoon opening cost
Gosford Coastal Lagoons Cockrone Lagoon

CZMP. Implement management
actions as required
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Table 14 — Copacabana Beach Management Actions — Precinct 3

Hazard/Issue Management Action Description Responsibility | Timetable for adoption Cost Source of Funding
Addressed (short, medium, long term)

VGG T RETCE NG E C1 Encourage and assist e Provide community education Council/lOEH  Short term (0 - 5 years) $15,000 - $25,000  Council, State

Dunecare group and local program and material assistance to p.a. Government, Federal
residents to maintain and encourage residents to maintain Government
revegetate dune dune in front of their properties
e Action would be integrated into
LGA-wide dune management
strategy
HE IR IITEECERIE C2 Erosion Protection works for e Terminal protection for Copacabana Council/SLSC — Medium term (5 - 20 years) ~ No budget allocated N/A
CEECERGDER IR Copacabana Beach Surf Club surf club. Surf club is constructed on as part of this
Place, services/ piles so terminal protection would CZMP, $600,000 to
utilities and not improve erosion protection for $800,000 if required
Copacabana surf club the building itself but for surrounding in future
land
C3 Reconstruct SLSC on deep e Copacabana surf club. Surf club has Council/SLSC  Long term N/A N/A
pile foundations on been recently redeveloped and
redevelopment of the club reconstructed on piles so

redevelopment not likely to be
required in the short to medium term

MERORTTITEEGERGY C4 Erosion protection works for e Not likely to be required for several Council/RMS  Long term (> 20years) Medium term design Council and/or Private
GEERERGIENGEE Del Monte Place to be installed  years as road not within Immediate investigation
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Hazard/Issue Management Action Description Responsibility | Timetable for adoption Cost Source of Funding
Addressed (short, medium, long term)

Place, services/ once erosion escarpment Zone of Slope Adjustment $40,000. No budget
utilities and reaches set trigger distance e Engineered buried terminal allocated for

(ol ELELENERSTL (TR from edge of road protection structure to be construction as part
implemented in the future once of this CZMP
roadway subject to immediate

erosion hazard risk, or piled seawall

on seaward side of road similar to

that at Terrigal
C5 Landward relocation of o Not likely to be required for several Council and Long term (> 20years) No budget allocated N/A
sewer and water infrastructure years as services not within relevant in this CZMP,
as well as other utilities along Immediate Zone of Slope services investigations into
Del Monte Place Adjustment providers feasibility to be done
under existing
allocated budgets
C6 Investigate beach e Source sand for beach nourishment Council/OEH  Long term (>20 years) Investigation of Council, State
ORI GHBLE nourishment in front of surf club — and place on the beach to build up feasibility $50,000.  Government
GENER RGN )Y and Del Monte Place dune and create buffer against Could be done as
Place, services/ storm erosion part of a city-wide
utilities and study
o ELELERERILEAT C7 Repair damage to Del e Undertake repairs to the road using Council/RMS ~ Medium term and as required $300,000 to Council, State
Monte Place, Surf Club and damage-resistant pavements as a (> 5 years) $400,000 per event Government
surrounding land should it be post-storm emergency measure but low probability of
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Hazard/Issue Management Action Description Responsibility | Timetable for adoption Cost Source of Funding
Addressed (short, medium, long term)

damaged by future erosion occurrence. Budget
to be allocated after
2020.
C8 Long term narrowing, e Long term narrowing of Del Monte  Council/RMS  Long term (> 20 years) No budget allocation N/A
removal and relocation or Place to a single lane, relocation of within this CZMP
provision of alternative access services, followed by purchase of an
for Del Monte Place if erosion alternative access easement at the
protection works are not rear of the properties for provision of
implemented access to properties along Del
Monte Place
C9 Development controls for o Define a building line and Council Short term Within existing Council
residences and commercial development controls for property budget allocation
premises to be on piled within this hazard zone at this
foundations on redevelopment portion of beach
R0 X ek of properties based on a
damage to Del Monte defined bU|Id|ng line
Place, services/ C10 Geotechnical investigation e Undertake geotechnical drillingto ~ Council Short tern (0 — 5 years) $30,000 Council, State
utilities and around surf club area and on determine the nature of the material Government

(o] (1 ENERS I (110 [andward side of Del Monte under the beach near Surf Club, to
Place to confirm level of determine whether buildings
bedrock and reduced landward of Del Monte Place would
foundation capacity hazard be subject to reduced foundation
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Hazard/Issue Management Action Description Responsibility | Timetable for adoption Cost Source of Funding
Addressed (short, medium, long term)

C11 Erosion protection works e Works could be considered tobe  Local Short to medium term, some  None allocated in  Private

Risk of erosion to be allowed for properties emergency works if they are in line  [andowners, of these properties already ~ CZMP
damage to properties with the requirements of the Code of Council/Coastal have protection installed
fronting the dune Practice under the Coastal Panel for DA

Protection Act assessment
Scour and water C12 Improve energy dissipation e Major stormwater outlet adjacent to  Council Short term (0 - 5 years) $50,000 + Council, State
GUEIWAESIESCIERGN at stormwater outlet surf club maintenance Government
stormwater C13 Improve existing outlet e Construct a short buried training ~ Council Short term (0 - 5 years) $10,000 Council, State
management near control structures to prevent wall using rock, reno mattresses or design/approval Government
Copacabana surf scour of the base of the dune geotextile bags to prevent costs
club stormwater/creek flows from $50,000

meandering in front of dune at construction +

northern end of beach maintenance costs

1% p.a.
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Table 15 — Avoca Beach Management Actions — Precincts 1 and 2
;]
Description

Hazard/Issue
Addressed

Management Action

Immediate risk of
inundation to Avoca
Beach SLSC and
carpark

A1 Construct seawall to protect
water and sewer infrastructure
and improve beach
access/amenity in front of the
surf club

A2 Survey floor levels to
determine degree of inundation
hazard

Immediate and future
risk of erosion and
UL ET R EIEGERTON  storm erosion occur
the surf club carpark

A3 Repair damage to carpark
and other infrastructure should

A4 Beach scraping to build
vegetated dune in front of

o \ertical seawall to be Council
implemented to protect water

and sewer infrastructure, in
accordance with concept

presented in Avoca Beach

Southern Foreshore

Masterplan

e Undertake survey of existing Council
floor levels - raising buildings
could be examined as an
action

e Restore carpark using Council
damage-resistant pavements
should it be damaged in a

future storm event

e Scrape sand to build a dune  Council
in front of the carpark and

Responsibility

Timetable for

adoption (short,
medium, long term)

Short term

Short term

As required, less likely
to be required if action
A1 implemented

Short term (0-5 years)

Cost

$3 million including
design and
environmental approval
+ maintenance

$5,000

$150,000 to $180,000

$20,000 environmental
approval, works

Source of Funding

Council, State
Government

Council

Council, State
Government, Federal
Government

Council
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Hazard/Issue Management Action Description Responsibility Timetable for Source of Funding

Addressed adoption (short,
medium, long term)

carpark vegetate as per standard $5,000 p.a.
Immediate and future dune management practice in
risk of erosion and accordance with the Coastal
inundation damage to Dune Management Manual
the surf club carpark (DLWC 2001).
A5 Monitor performance of o Assess post-storm damage to Council Short term and as N/A Council
existing rock works in front of existing rock protection at required, in interim
surf club and carpark followinga ~ Surf Club and carpark to until Action A1
large storm determine level of protection implemented
provided and design upgrade
if necessary
(I CRIEICRERRTTT RS A6 Development controls based e Define a building line and Council Short term Within existing budget ~ Council
risk of erosion to on a defined building line with development controls for allocation
10 L (SR new buildings to be founded into property within hazard zone
Drive and 2100 Stable Foundation Zone at this portion of the beach

undermining of
Norfolk Island pines

AT Erosion protection works to e Works may comprise similar Local landowners,  Short to medium term,  None allocated in CZMP Private
be allowed for properties for design to existing adjacent ~ Council/Coastal Panel some of these
emergency protection works for DA assessment  properties already

o Works could be considered to have protection
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Hazard/Issue Management Action Description Responsibility Timetable for Source of Funding

Addressed adoption (short,
medium, long term)

be emergency works if they installed
are in line with the

requirements of the Code of

Practice under the Coastal

Protection Act

A8 Investigate beach e Source sand for beach Council/OEH Medium term Investigation of Council, State
nourishment to increase erosion nourishment and place on the feasibility $50,000. Government
buffer in this area beach to build up dune and Could be done as part
create buffer against storm of a city-wide study
Immediate and future erosion
risk of erosion to
0y e A9 Beach scraping to build dune e Build up sand from the beach Council Short term (0 - 5 years, Approvals cost included Council, State
AR R ) I front of residences berm into a dune and ongoing) in Action A4, works cost Government
of Norfolk Island pines vegetate as per standard $50,000

dune management practice in
accordance with the Coastal
Dune Management Manual.
(DLWC 2001).

A10 Repair of beach e Undertake dune management Council, Dunecare Short term and $30,000 - $40,000 plus Council, State
accessways and revegetation of as per standard dune following storms as maintenance Government, Federal
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Hazard/Issue Management Action Description Responsibility Timetable for Source of Funding

Addressed adoption (short,
medium, long term)

dune following erosion in a large management practice in required Government
storm event accordance with the Coastal
Dune Management Manual
(DLWC 2001).
o Action would be integrated
into LGA-wide dune
management strategy

[ CRIELERELCRTTTESS  A11 Encourage and assist e Undertake dune management Council/OEH Short term $20,000 p.a. plus Council, State
risk of erosion to Dunecare group to improve dune  as per standard dune maintenance Government
I EESOIAT[= B vegetation management using management practice in
Drive and appropriate endemic vegetation accordance with the Coastal
undermining of Dune Management Manual
Norfolk Island pines (DLWC 2001).
o Action would be integrated
into LGA-wide dune
management strategy

A12 Monitor Norfolk Island pine e Undertake regular inspection Council/OEH Short term and Within existing budget  Council, Private
stability of Norfolk Island Pines to ongoing allocations

ensure root system not

unduly damaged by erosion
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Hazard/Issue Management Action Description Responsibility Timetable for Source of Funding

Addressed adoption (short,
medium, long term)

[ CEIEICRERRTTTTERY - A13 Development controls for e As per existing DCP Council Short term N/A N/A
risk of inundation fo  EESOEEEERON L]

properties (south of inundation levels on

Austral Avenue) redevelopment of properties

Erosion risk to A14 Erosion protection works in e Work may comprise a Council Short term $100,000 plus Council
stormwater outlets front and around the stormwater  suitable apron or rock maintenance

outlet should storm erosion protection in front of the outlet

occur

A15 Improve energy dissipation e Dissipate energy in frontof ~ Council Short term $50,000 + maintenance Council, State
at stormwater outlets stormwater outlet by installing Government
energy dissipation blocks,
rock apron, or by other
method to reduce velocity of
outflows from stormwater
outlet
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Table 16 — Avoca Lagoon Entrance (Precinct 3) Management Options
1

Responsibility

Hazard/Issue
Addressed

Management Action

A16 Development controls for
residences to be above
inundation levels on
redevelopment of properties

(I EEIEIEEG GRS A17 Review entrance
erosion and management guidelines for
inundation risk to mechanical opening of Avoca
properties and Lake

infrastructure at
A18 Allow property owners to

self-protect in line with NSW
Government legislation and
provisions for installation of
Temporary Coastal Protection
Works.

Avoca Lake Entrance

A19 Encourage and assist

vegetation management using

Dunecare group to improve dune

Description

e As per existing DCP

o Based on findings of Avoca Storm Wave
Inundation Study (2009) and Hazard
Assessment (2014)

¢ The entrance management policy and
procedure for Avoca Lake is to be
reviewed as identified in the Gosford
Lagoons planning process

o Allow property owners to self-protect

Council

Council

Property owners,

when erosion escarpment reaches trigger Council/Coastal

distance from defined building line

o Undertake dune management as per
standard dune management practice in
accordance with the Coastal Dune

Panel to assess
individual DAs

Council/OEH

I
Timetable for Cost Source of Funding
adoption (short,
medium, long term)
Short term N/A N/A

Short term $5,000 for review Council, State
+$12,000 p.a. Government
average lagoon
opening cost

Short term None allocated in  Private
CZMP

Short term $20,000 - $30,000 Council, State
p.a. across Government
Avoca/North
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Hazard/Issue
Addressed

Management Action

appropriate endemic vegetation

Immediate and future
erosion and inundation
risk to properties and
infrastructure at Avoca

Lake Entrance A20 Relocation of sand to

improve beach access and
amenity

Inundation and
erosion risk to Ficus
Avenue carpark

A21 Repair damage to carpark
and other infrastructure should
storm erosion occur

A22 Beach scraping to build
dune in front of carpark and

Ficus Avenue

properties 165 Avoca Drive to 15

Description

Management Manual (DLWC 2001).
Remove weeds and install native
vegetation. Provide support to local
Dunecare groups and local residents to
maintain dune as required

e Physical relocation of sand along the Council
beach from entrance area to improve

beach amenity elsewhere

o Restore carpark using damage-resistant  Council
pavements should it be damaged in a
future storm event

o Build up sand from the beach berm into a Council
dune and vegetate as per standard dune
management practice in accordance with
the Coastal Dune Management Manual
(DLWC 2001).

Responsibility

Timetable for
adoption (short,

medium, long term)

Short term/ongoing

As required

Short term (0 - 5
years)

Source of Funding

Avoca

Approvals cost  Council
included in Action

A4, works cost

$5,000 p.a.

$150,000 to Council, State
$180,000 Government, Federal
following storm  Government

event

$50,000 every two Council, State
years Government, Federal
Government
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Table 17 — North Avoca Precincts 4 and 5 — Management Actions

Hazard/Issue Management Action Description Responsibility Timetable for adoption Cost Source of Funding
Addressed (short, medium, long term)

A23 Allowing development e Define a building line and Council Short term Within existing ~ Council
landward of a specially development controls for property budget allocation

defined building line with within hazard zone

piled foundations into the

2100 Stable Foundation

Zone (i.e. similar to existing
DCP, status quo, A4.2)

L CLIEIEELGRIAICES A24 Development approval e Include as a special condition in the ~ Council Short term Within existing ~ Council
risk of erosion to conditions for new DCP budget allocation
properties at North developments to specify that

Avoca Beach connection to services are to

be maintained by owner in

the event of storm erosion

A25 Erosion protection works e Works may comprise similar design ~ Local landowners, ~ Short to medium term, some  None allocated in  Private
to be allowed for properties to existing adjacent works Council/Coastal of these properties already ~ CZMP
o Works could be considered to be Panel for DA have protection installed
emergency works if they are in line  assessment
with the requirements of the Code of
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Hazard/Issue Management Action Description Responsibility Timetable for adoption Cost Source of Funding
Addressed (short, medium, long term)

Practice under the Coastal Protection

Act
A26 Monitor storm run-up o Visual observations during storm Council, SLSC Short term and following Within existing ~ Council
levels and dune erosion events; survey marks of debris line storms as required budget allocations
A27 Terminal seawall o Works may comprise a buried armour Landowners, Long term No budget Private, Council,
protection for all the seawall protection for all the Council, OEH allocated as part ~ State Government,
properties properties along North Avoca of this CZMP, to  Federal Government
beachfront. be reviewed
e Engineered buried terminal protection following
Immediate and future structure to be implemented in the subsequent
risk of erosion to future once properties subject to review of CZMP
properties at North immediate erosion hazard risk.
Avoca Beach e Could be funded jointly by State,

Federal Government and directly
affected landowners or by

landowners only.
A28 Terminal seawall e Engineered buried terminal protection Landowners, SLSC, Short — medium term (0-20 $40,000 design  Private, Council,
protection for the properties structure to be implemented Council, OEH years) cost, $1.2 million ~ State Government,
north from the Surf Club only e Could be funded jointly by State, approval and Federal Government
Federal Government and directly construction cost
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Hazard/Issue Management Action Description Responsibility Timetable for adoption Cost Source of Funding
Addressed (short, medium, long term)

Immediate and future
risk of erosion to
properties at North
Avoca Beach

A29 Investigate beach
nourishment to increase
erosion buffer in this area

A30 Repair of beach
accessways and
revegetation of dune
following erosion in a large
storm event

A31 Encourage and assist
Dunecare group to improve
dune vegetation
management using
appropriate endemic
vegetation

affected landowners or by
landowners only

e Source sand for beach nourishment
and place on the beach to build up
dune and create buffer against storm
erosion

¢ Undertake dune management as per
standard dune management practice
in accordance with the Coastal Dune
Management Manual (DLWC 2001).

e Action would be integrated into LGA-
wide dune management strategy

¢ Undertake dune management as per
standard dune management practice
in accordance with the Coastal Dune
Management Manual (DLWC 2001).

e Action would be integrated into LGA-
wide dune management strategy

Council/OEH

Council

Council/OEH

Short term

Short term and following
storms as required

Short term

to be allocated
after 2020 +
maintenance

Investigation of ~ Council, State
feasibility $50,000. Government
Could be done as

part of a city-wide

study

$30,000 - $40,000 Council, State
+ maintenance Government, Federal
Government

$10,000 +
maintenance

Council, State
Government
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Hazard/Issue Management Action Description Responsibility Timetable for adoption Cost Source of Funding
Addressed (short, medium, long term)

I CCIEICRERGRTTTTEE A32 Development controls e As per existing DCP Council Short term
(ERLITHGERT RS for residences to be above

properties at North inundation levels on

Avoca Beach redevelopment of properties

A33 Improve energy o Dissipate energy in front of Council Short term $50,000 + Council, State
dissipation at stormwater stormwater outlet by installing energy maintenance Government
outlets dissipation blocks, rock apron, or by

other method to reduce velocity of

outflows from stormwater outlet

Scour erosion due to
stormwater outlet

[T LB kit -0 A34 Repair damage to surf e Restore carpark using damage- Council As required $60,000 to Council, State

risk of erosion and club carpark should storm resistant pavements should it be $80,000 Government, Federal
inundation risk to the S eveetly damaged in a future storm event Government

North Avoca SLSC

and carpark A35 Beach scraping to build e Scrape sand to build a dune in front  Council Short term (0-5 years) $20,000 Council and State

vegetated dune in front of of the surf club and vegetate as per environmental Government
surf club and carpark above standard dune management practice approvals, $4,000

the wave runup level with in accordance with the Coastal Dune -$7,000 p.a.

vegetation and/or fencing Management Manual (DLWC 2001). works costs

Immediate and future
risk of erosion and
inundation risk to the
North Avoca SLSC A36 Confirm whether SLSC e On future redevelopment of surf club, Council/SLSC Medium term (5 - 20 years) ~ Within existing ~ Council and/or
and carpark is constructed on deep pile reconstruct on deep piled budget allocations Private
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Hazard/Issue Management Action Description Responsibility Timetable for adoption Cost Source of Funding
Addressed (short, medium, long term)

foundations and reconstruct foundations. Surf club likely to be
on deep pile foundations on underlain by rock — foundations can
redevelopment of the club if be piled into the rock

required
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Table 18 — Terrigal Beach Management Actions

Hazard/Issue
Addressed

Management Action

TW1 Monitor performance of
existing seawall in addressing
erosion and inundation

TW2 Monitor beach profile
Beach following significant storm events
erosion/inundation

impacting on

recreational amenity

at The Haven

TW3 Investigate beach
nourishment to increase buffer
against storm erosion

TW4 Repair post-storm damage
to existing infrastructure

TWS5 Survey floor levels to
determine degree of inundation

Immediate and future RiErEl!

Description

» Monitor performance of existing Council/OEH
seawall structure following storm
events and inspect for signs of
damage

 Monitor beach profile following Council

storm events and inspect for signs
of damage. Implement actions in
Council's Beach Management
Policy
o Source sand for beach nourishment Council/OEH
and place on the beach to build up

dune and create buffer against
storm erosion

e Repair inundation damage should it Council
oceur
o Undertake survey of existing floor

levels — raising buildings could be
examined as an action

Council

Responsibility

Timetable for

adoption (short,
medium, long term)

Short term, ongoing

Short term, ongoing

Medium term

Short term, ongoing/as
required
Short term

Cost

Source of Funding

N/A N/A

Within existing budget Council
allocations

Council and State
Government

Investigation of
feasibility $50,000.
Could be done as part

of a city-wide study

Within existing budget Council
allocation

$5,000 Council
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Hazard/Issue
Addressed

Management Action

inundation risk to
Terrigal Surf Life
Saving Club and
Terrigal commercial
district

TW6 Monitor performance of

and inundation

to existing infrastructure

and feasibility of beach
nourishment for Southern

against storm erosion and
improve beach amenity

TW9 Remove old seawall
structure at southern end of
beach to improve public safety

Beach Amenity

existing seawall against erosion

TWT7 Repair post-storm damage

TW8 Investigate sources of sand

Terrigal Beach to increase buffer

Description Responsibility

 Monitor performance of existing Council
seawall structure following storm
events and inspect for signs of
damage

* Repair inundation damage should it Council

occur

e Source sand for beach nourishment Council/lOEH
and place on the beach to create
buffer against storm erosion and
improve beach amenity

« Sand could be scraped along the
beach from lagoon entrance area

o Old buried seawall has become
exposed and poses a danger to
beach users at southern end of
Terrigal Beach — excavate and
remove

Council

Timetable for
adoption (short,
medium, long term)

Short term/as required

Short term, ongoing/as
required

Medium term

Medium term

Source of Funding

N/A N/A

Within existing budget Council

allocation

Council and State
Government

Investigation of
feasibility $50,000.
Could be done as part
of a city-wide study

Council and State
Government

$60,000 excavation,
demolition and
disposal costs
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Table 19 — Wamberal Beach Management Actions

Hazard/Issue Management Action Description Responsibility | Timetable for adoption Cost Source of Funding
Addressed (short, medium, long term)

TW10 Allowing o Define a building line and Council Short term Within existing budget ~ Council
development landward of a  development controls for allocation
specially defined building property within hazard zone
line with piled foundations at this portion of the beach
into the 2100 Stable
Foundation Zone
TW11 Terminal protection e Works may consist of a Council, OEH,  Short -medium term $200,000 to review and  Council, State Government,
. - Council to action review, buried armour seawall. local landowners update existing design,  Private, and/or Federal
Immediate and future i i . .
. design and funding of $13 million to $15 million Government.
erosion and X , .
. . terminal protection environmental
inundation risk to
. structure for Wamberal assessment and
properties and )
: construction cost plus
infrastructures along .
1% p.a. maintenance
Wamberal Beach : :
TW12 Complete a o Profile the natural vegetation Council/Dunecare Short term $50,000 to be allocated Council and State
vegetation profile for for Wamberal Beach and city-wide for all beaches Government
Wamberal Beach and ensure that planting of dune
support the natural vegetation is consistent with
vegetation profile. the natural vegetation profile
o Action would be integrated
into LGA-wide dune
management strategy

w:\_infrastructure\projects\301015\03417 - gcc open coast-brokenbaybeaches czmp\3.0 reports\czmp\issued\final\re-issued - amendments\open coast and broken bay beaches czmp final reve.docx
Page 139 301015-03417 : 003Rev E : 3 April 2017



ST
N

il

WorleyParsons

resources & energy

GOSFORD CITY COUNCIL
GOSFORD BEACHES
COASTAL ZONE MANAGEMENT PLAN

EcoNomics

Hazard/lssue Management Action Description Responsibility | Timetable for adoption Cost Source of Funding
Addressed (short, medium, long term)

TW13 Continue and
enhance dune vegetation
management -

Immediate and future’ JaSEEEYVITEN

erosion and community groups with
inundation risk to dune management actions
properties and including

eSS GIAICEE VIl Dunecare/Bushcare
Wamberal Beach TW14 Investigate sources
of sand and feasibility of
beach nourishment for
Wamberal Beach

TW15 Beach nourishment
coupled with a terminal
revetment to increase
buffer against storm
erosion

Immediate and future
erosion and
inundation risk to
properties and
infrastructures along
Wamberal Beach

e Continue providing support to Council/OEH Ongoing
local Dunecare groups and
local residents to maintain
dune as required and repair
after a storm

o Action would be integrated
into LGA-wide dune
management strategy

o Import of sand into this
portion of the beach to
increase buffer against beach
erosion

Council/OEH Short-term

e Source sand for beach Council/lOEH Short — medium term
nourishment and place on the

beach to build up dune and

create buffer against storm

erosion

Council and State
Government

$15,000 - $25,000 p.a.

Investigation of feasibility Council and State
$50,000. Could be done  Government

as part of a city-wide

study

Investigation of feasibility Council and State
$50,000. Beach Government
nourishment could be

investigated in the

review of the revetment

design and

environmental approvals.

Beach nourishment cost

estimate approximately

$1 million,
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Hazard/lssue Management Action Description Responsibility | Timetable for adoption Cost Source of Funding
Addressed (short, medium, long term)

implementation in

medium term ($760,000
2004 cost adjusted to
2014 based on ABS
annual CPI calculator)
TW16 Review entrance o The entrance management  Council, NPWS  Short term $5,000 + $14,500 p.a. ~ Council and State
management guidelines for ~ policy & procedure for lagoon opening cost Government
mechanical opening of Wamberal Lagoon is to be
Wamberal Lagoon reviewed as identified in the
Immediate and future Gosford Lagoons planning
erosion and process.
inundation risk to o Consultation with NPWS to
properties south of be undertaken as the lagoon
the Wamberal Lagoon is under the jurisdiction of
entrance NPWS.
TWAT Ensure floor levels e As per existing DCP Council Short term N/A N/A
for new Development
Applications are above
inundation levels
Future erosion and TW18 Repair damage to  Restore carpark using Council, SLSC  As required $150,000 to $180,000  Council and/or State
(I ECIETERNTGGERRGN surf club carpark should damage-resistant pavement Government and/or Federal
(LS ENVENEESTTG | storm erosion occur should it be damaged in a Government
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Hazard/lssue Management Action Description Responsibility | Timetable for adoption Cost Source of Funding
Addressed (short, medium, long term)

Life Saving Club future storm event

TW19 Beach scrapingto e Scrape sand to build a dune  Council, NPWS  Short term (0-5 years) $20,000 environmental ~ Council and/or State
build vegetated dune in in front of the carpark and assessment, $8,000-  Government
front of carpark vegetate as per standard $10,000 for works

dune management practice in

accordance with the Coastal

Dune Management Manual

(DLWC 2001).
TW20 Continue and e Continue providing support to Council/OEH Ongoing Within funding allocation Council and/or State
enhance dune vegetation local Dunecare groups and for Action TW13 Government
management - local residents to maintain
Assist/encourage dune as required and repair
community groups with after a storm
dune management actions e Action would be integrated
including into LGA-wide dune
Dunecare/Bushcare management strategy
TW21Check whether surf e May be done using ground ~ SLSC/Council ~ Medium term $20,000 Council and/or Private
club is on deep piled penetrating radar or through a
foundations and re- search of construction
construct on deep piled documentation for existing
foundations upon club
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Hazard/Issue Management Action Description Responsibility | Timetable for adoption Cost Source of Funding
Addressed (short, medium, long term)

redevelopment of club if

reqU|red
TW22 Review entrance e The entrance management ~ Council Short term $5,000 + $14,500 p.a.  Council
management guidelines for ~ policy & procedure for lagoon opening cost
mechanical opening of Terrigal Lagoon is to be
Terrigal Lagoon reviewed as identified in the
Gosford Lagoons planning
Immediate and future process.
erosion and TW23 Allow lagoon o Allow property owners to self- Property owners, Short term None allocated in CZMP Private
inundation risk to frontage properties at protect when erosion Council/Coastal
properties north of southern end of Pacific escarpment reaches trigger ~ Panel to assess
W ERETTEIREEL S Street to self-protect in distance from defined building individual DAs
entrance accordance with existing line
legislation
TW24 Ensure floor levels e As per existing DCP Council Short term N/A N/A
for new Development
Applications are above
inundation levels
TW25 Investigate o Negotiate with owner to Council Short Term To be negotiated with ~ Council
purchase of small section purchase small section of owner
I ERIEIEELGRTITER of southernmost property block

erosion and (1 Pacific Street) to provide
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Hazard/lssue Management Action Description Responsibility | Timetable for adoption Cost Source of Funding
Addressed (short, medium, long term)

inundation risk to public access along lagoon
properties north of the RifeliEN[!
Terrigal Lagoon TW26 Beach scraping from e Beach scraping from Terrigal Council Short term $15,000 per event works Council
entrance lagoon entrance to reduce Lagoon entrance channel to cost, environmental
erosion and inundation risk  beach in front of properties at assessment covered in
to properties at southern southern end of Pacific Street city-wide management
end of Pacific Street as as per current Council action
well as enhance public practice
access
TW27 Erosion protection e Works may comprise similar  Local Short to medium term, some  None allocated in CZMP Private
works to be allowed for design to existing adjacent  landowners, of these properties already
properties works Council/Coastal  have protection installed

o Works could be considered to Panel for DA
be emergency works if they — assessment
are in line with the
requirements of the Code of
Practice under the Coastal
Protection Act
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Table 20 — Forresters Beach Management Actions

Hazard/Issue Management Action Description Responsibility Timetable for adoption Cost Source of Funding
Addressed (short, medium, long term)

Immediate risk of F1 Geotechnical investigation to e Investigation to determine  Council/OEH Short term $60,000 Council and/or State
erosion damage to determine the Zone of Reduced the Zone of Reduced Government and/or
1L ESEN LR T8 Foundation Capacity Foundation Capacity Private
structures F2 Continue dune vegetation e Continue providing support Council/OEH Ongoing $15,000 - $25,000  Council and/or State
management - to local Dunecare groups p.a. Government
Assist/encourage community and local residents to
groups with dune management maintain dune as required
actions including and repair after a storm
Dunecare/Bushcare e Action would be integrated
into LGA-wide dune
management strategy
F3 Complete a vegetation o Profile the natural Council/Dunecare  Short term $50,000 to be Council and/or State
profile for Forresters Beach and ~ vegetation for Forresters allocated city-wide ~ Government
support the natural vegetation Beach and ensure that for all beaches
profile. planting of dune vegetation

is consistent with the
natural vegetation profile

F4 Collate geotechnical Council Short term Within existing Council
information obtained from DAs budget allocations
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Hazard/Issue Management Action Description Responsibility Timetable for adoption Cost Source of Funding
Addressed (short, medium, long term)

into a central database

F5 Erosion protection works to e Works may comprise Local landowners,  Short to medium term, some None allocated in Private
be allowed for properties similar design to existing ~ Council/Coastal of these properties already = CZMP
adjacent works Panel for DA have protection installed

o Works could be considered assessment

to be emergency works if

they are in line with the

requirements of the Code

of Practice under the

Coastal Protection Act
F6 Monitor beach for erosion e To be undertaken by an ~ Council Short term, ongoing $10,000 p.a. Council
and cliff lines for instability experienced engineering

geologist
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4 BUDGET ALLOCATIONS

This section describes the budget allocations for the recommended management actions to be

implemented under this CZMP. It breaks down the budgets required for each beach and over
three timeframes within the ten year life of the CZMP - Year 1, Years 2 —5 and Years 6 - 10.

Budget allocations required for the actions listed in this Plan are indicated in Table 21, below. The
budget allocations refer to the share of funding required for actions to be undertaken wholly or
partially by a public authority (Council, OEH or other NSW or Federal Government agency) for
implementation within the timeframe covered by the Plan. The allocations do not include actions
required under various other Plans which apply to the beach, or actions to be funded under existing

funding arrangements.

The funding allocations presented below and in the Implementation schedule tables include the
following aspects for each management action:

¢ Planning, design and approval costs

¢ Implementation and/or construction costs

e Maintenance and/or recurrent costs that would be incurred up to 2025.

Table 22 provides total budget allocations for all actions, including those to be funded both by private
landholders and public authorities.

Table 21 — Estimated budget allocations for public authority actions in the Plan

Beach 2015-6 2017-2020 2021 — 2025 Total to 2025
Patonga $542,000 $168,000 $680,000 $1,390,000
Pearl Beach $157,000 $390,000 $680,000 $1,227,000
Ocean/Umina $1,410,500 $2,208,800 $2,647,200 $6,266,500
Putty/Killcare $213,000 $212,000 $167,000 $592,000
hcﬂgg/laijs;ia $340,000 $964,600 $4,559,000 $5,863,600
Avoca/North Avoca $585,000 $3,590,800 $594,000 $4,769,800
Terrigal/Wamberal $560,000 $3,586,000 $433,000 $4,579,000
Forresters $95,000 $140,000 $175,000 $410,000
;:gcggi general | 40,000 $440,000 $100,000 $580,000
TOTALS $3,942,500 $11,700,200 $10,035,200 $25,677,900
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Table 22 — Total estimated budget allocations for all actions in the Plan

Beach 2015-6 2017-2020 2021 - 2025 Total to 2025
Patonga $542,000 $168,000 $680,000 $1,390,000
Pearl Beach $157,000 $390,000 $995,000 $1,542,000
Ocean/Umina $1,410,500 $2,208,800 $3,210,000 $6,829,300
Putty/Killcare $213,000 $212,000 $167,000 $592,000
gggﬂaijsga $340,000 $964,600 $4,559,000 $5,863,600
Avoca/North Avoca | $585,000 $3,590,800 $1,644,000 $5,819,800
TerrigalWamberal | $560,000 $16,336,000 $1,070,500 $17,966,500
Forresters $95,000 $140,000 $175,000 $410,000
:I'Itgc‘;vt'zi general | 46,000 $440,000 $100,000 $580,000
TOTALS $3,942,500 $24,450,200 $12,600,500 $40,993,200

4.1 Breakdown of Budget allocation by location

The overall budget allocations for the publicly funded components of the CZMP are illustrated in
Figure 3. It can be seen that the budget allocations differ for each location, depending on the level of
coastal risk and management measures required. Terrigal/Wamberal, Avoca/North Avoca and
Copacabana have generally required the highest allocation of funding, due to the quantum of coastal
risk in these areas and the nature of the management measures required.

Detailed funding breakdowns in the immediate, short and medium term for each beach in the study
area are provided in Appendix 1.

w:\_infrastructure\projects\301015\03417 - gcc open coast-brokenbaybeaches czmp\3.0 reports\czmp\issued\final\re-issued - amendments\open

coast and broken bay beaches czmp final reve.docx

Page 148

301015-03417 : 003Rev E : 3 April 2017




WorleyParsons EcoNomics

resources & energy

GOSFORD CITY COUNCIL
GOSFORD BEACHES
COASTAL ZONE MANAGEMENT PLAN

$0 $5,000,000 $10,000,000 $15,000,000 $20,000,000 $25,000,000 $30,000,000 $35,000,000 $40,000,000 $45,000,000
Patonga
Pearl Beach
Ocean/Umina
Putty/Killcare
MM Jc b u2015-6
cMasters/ Copacabana 220172020
2021 -2025
Avoca/North Avoca =Total to 2025

Terrigal/Wamberal
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City-wide general allocation

TOTALS

Figure 3 — Relative total budget allocation for each beach. 2015-6; 2017-20; 2021-25; total to
2025.
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5 DEVELOPMENT AND LANDUSE ISSUES

This section describes the review of the Gosford DCP Chapter 6.2 Coastal Frontage. It
addresses the requirement of the CZMP to address property risk and response categories for
all properties in the coastal zone of the open coast and Broken Bay beaches.

5.1 Observations of existing Chapter 6.2 Coastal Frontage Gosford
DCP (2013)

The maijor challenges for coastal management across Gosford’s beaches relate to land use and
development. The objective of this review is to implement Council’s long term strategy through the
use of development controls whereby the overall risk to coastal development is reduced over time.

The development of a revised Coastal Zone Management Plan provides the foundation for the
development of appropriate planning controls in the coastal zone. The planning process provides the
basis upon which a full review of DCP Chapter 6.2 can occur.

In light of the findings of the Coastal Process and Hazard Definition Study (WorleyParsons 2014), the
following observations are made about the applicability of the existing DCP:

e Adifferent planning horizon has been adopted for the Open Coast and Broken Bay beaches,
as they are each based on the previous and location specific coastal risk assessment
information. There is no practical reason why the planning horizon should be different
between the Open Coast and Broken Bay beaches. The planning horizon should ideally be
adopted based on the level of risk determined at each beach, which is a function of the
intensity of existing development in each area, the quantum of development at risk within the
coastal hazard zones and community acceptance.

e There is a link between the provisions of the DCP and the way that the hazards are defined.
The DCP stipulates deep pile foundations be used as a risk mitigation measure, which would
mitigate the risk of structural damage to coastal development. The provision for deep pile
foundations is key to mitigating coastal erosion hazard risk to structures in each area. There
are also provisions in the DCP to ensure that risk to new development due to coastal
inundation hazards is minimised.

e The streamlining of current and future coastal risk assessment processes and identification of
management options for all beaches subject to coastal processes will require the planning
horizon adopted in the existing DCP to be revised. The timeframe to be adopted should
reflect the appropriate planning horizons based upon the economic life and the degree of
flexibility associated with a particular coastal management issue. For example, the Australian
Tax Office allows the entire construction cost of a residential rental property to be deducted
over a period of 40 years. From this, it can be inferred that the economic life of a dwelling is
40 years. Based on this, the 2050 planning horizon may be an appropriate planning horizon
to adopt for new residential developments. This would ensure that allowable development in
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each area takes into account factors such as the existing intensity of development in each
area (i.e. adopt an adaptive risk management approach at each precinct in accordance with
Principle 7 of the Coastal Management Principles, Guidelines for Preparing Coastal Zone
Management Plans, OEH 2013). Asset classes and life are also important and require further
consideration in development control. The DCP needs to ensure that allowable development
in each precinct is dealt with equitably throughout the LGA but at the same time takes into
account the social fabric of each precinct.

e The Gosford LEP 2014 identifies that buildings or building structures will not be permitted to
be constructed on, over or below the land which has been identified by the Coastal
Management Plan for Gosford City Open Coast Beaches as subject to designated coastal
hazards (other than as identified in the exceptions). The DCP does not consider the loss of
land at present.

e The current DCP differentiates between major and minor development which creates some
confusion in development assessment.

e The DCP currently requires property owners execute a positive covenant in favour of Council
in order to issue a construction certificate for a minor and often unrelated building
development. Requirements in regard to supporting information to be provided for minor
development (and requirement for the execution of a covenant) should be reviewed.

e The DCP provisions apply to all land parcels irrespective of whether they lie landward of
major road, sewer and water infrastructure (which will be protected). The application of all
DCP provisions to all properties identified in ‘coastal hazard definition’ may need to be
reviewed.

Review of the CZMP creates an opportunity to think creatively in determining future DCP provisions to
retain development potential. The full review of the DCP will involve Council revisiting concepts and
established rules relating to development footprints, engineered design, cantilevering and setbacks
from the street-side property boundary to improve development potential and enable ongoing
development in the short to medium-term.

The provisions of the existing DCP are strongly linked to the definition of the coastal hazards at each
of the beaches as part of the 1995/1998 planning processes. For the sandy beach areas, the latest
(2014) hazard definition is based on Nielsen et al (1992), with a number of coastline hazard zones
delineated as shown in Figure 4, below.
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All levels to AHD

Figure 4. Schematic representation of coastline hazard zones (after Nielsen et al 1992)

The Zone of Wave Impact delineates an area where any structure or its foundations would suffer
direct wave attack during a severe coastal storm. It is that part of the beach that is seaward of the
beach erosion escarpment (as defined by the beach erosion hazard).

A Zone of Slope Adjustment is delineated to encompass that portion of the seaward face of the beach
that would slump to a natural angle of repose following removal by wave erosion of the design storm
demand. It represents the steepest stable beach profile under the conditions specified.

A Zone of Reduced Foundation Capacity for building foundations is delineated to take account of the
reduced bearing capacity of the sand adjacent to the storm erosion escarpment.

Nielsen et al (1992) recommended that structural loads should only be transmitted to soil foundations
outside of this zone (i.e. landward or below), as the factor of safety within the zone is less than 1.5
during extreme scour conditions at the face of the escarpment. In general (without the protection of a
terminal structure such as a seawall), dwellings/structures not piled and located within the Zone of
Reduced Foundation Capacity would be considered to have an inadequate factor of safety.

Within the Zone of Reduced Foundation Capacity, the soil mass has a reduced capacity to support
building foundations, unless they constructed on piles deep enough to resist the lateral forces induced
on them by movement within the soil mass. Light structures within this zone (e.g. fences, utilities,
roads, paths etc.) are not at risk of damage. However, heavy structures (buildings) not supported on
piled foundations could be at risk of some structural damage due to an increased risk of slumping in
this area if they are located within this zone and the dune in front of them collapses back to the Zone
of Slope Adjustment line.

Under this CZMP, it is proposed to uphold the general basis of the existing DCP in stipulating that
development in coastal hazard areas, where allowable, should be founded on deep pile foundations.
In accordance with this general principle, it is proposed that the requirement for deep piled
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foundations for properties within the Zone of Reduced Foundation Capacity be retained in the
updated DCP. However, the required setback for dwelling development from the seaward property
boundary (or building line) is a matter which has been dealt with independently for each beach in a
manner which takes into account the following:

o Level of coastal risk at each location
e Existing intensity of development, asset classes and life at each location
e Social fabric of each district and needs/aspirations of the community

¢ Maintenance or enhancement of public access, beach amenity and dune ecology along the
foreshore

o Established enforceable setbacks for single and multi-dwelling properties; and
e Future coastal management measures to be implemented in the district.

In this Section, the basis under which the various allowable Building Lines have been developed for
each beach precinct is described and explained.

5.2 Adjustment to coastline hazard zones due to Council’s
updated sea level rise benchmarks

For the Coastal Process and Hazard Definition Study undertaken in 2014, coastline hazard zones
were estimated at each beach for the:

e immediate planning period;

e 2050 planning period with sea level rise of 0.4m above 1990 levels (0.34 m above present
day levels);

e 2100 planning period with sea level rise of 0.9m above 1990 levels (0.84 m above present
day levels).

However, it should be noted that there is uncertainty regarding these values, and future sea level rise
could be smaller or larger than predicted. On 10 March 2015 Council considered a report in reviewing
its sea level rise benchmarks. Council resolved to adopt a Sea Level Rise Planning Level based on
RCP8.5 and the medium sea level rise projection as defined in an Independent Report, as a strategic
position to inform Council’s planning and plan making processes. The rates are provided in Table 23,
below.
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Table 23 - Local sea level rise projection (rates projected from current/2015 levels)

*Note: To obtain the absolute projected sea level elevation relative to AHD, a further 0.08m would need to be added to these

values
Year Medium local sea level rise projection based
on RCP8.5 measured in metres (m)
2015 0.00
2030 0.07
2050 0.20
2070 0.39
2100 0.74

Council also resolved that, every Council term or within two years of a new IPCC report, a review of
the Sea Level Rise Planning level occurs.

The implications of Council adopting localised sea level rise projections are that the locations of the
coastline hazard zones provided in the Coastal Process and Hazard Definition Study (WorleyParsons
2014) will shift seaward at most beaches, by the distances indicated in Table 24, below. These
distances will inform the locations of the hazard zones and building lines under which the
development requirements have been prescribed for the update of the DCP.

Table 24 — Seaward movement of coastal hazard zones at each beach due to Council’s sea level rise
benchmarks adopted on 10 March 2015.

. Long term recession Difference in spatial
Long Term Recession . . )
. due to sea level rise location of hazard line
due to Sea Level Rise . )
Inverse with new Council on the ground, (m)
Beach (m) .
Slope projections
2050 2100 2050 2100 2050 2100
Patonga 10 34 84 2.0 74 14 1.0
Pearl 14 4.8 11.8 2.8 104 2.0 14
Ocean-Umina N/A 0 0 0 0 0 0
Putty 25 8.5 21.0 5.0 18.5 35 2.5
MacMasters- 39 13.3 328 78 289 5.5 39
Copacabana
Avoca 50 17.0 42.0 10.0 37.0 7.0 5.0
Terrigal- 43 146 36.1 8.6 318 6.0 43
Wamberal
Forresters 48 1.6 4.0 1.0 3.6 0.6 0.4
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5.2.1 Establishment of Coastal Building Line

Coastal building lines have been developed and presented in Appendix 3. These lines have been
defined based on which of the following are in the most landward position:

e 2050 Zone of Slope Adjustment (adjusted to incorporate Council’s latest sea level rise
projections);

e General allowable setback from the seaward cadastral boundary for beachfront property
being 6 m for single level dwellings and 10 m for multi dwelling structures; and/or

e EXxisting building lines.

An exception to this approach has been applied to Patonga where an existing/historic building line
exists seaward of the general 6/10m setback described above. As these properties are not assessed
as being impacted by coastal hazards to 2100, the existing building line will be retained.

The Coastal Building Line attempts to apply an acceptable level of risk. It provides a considered and
reasonable balance between a range of factors including:

e Coastal hazards are expected to increase over time due to the projected impacts of climate
change. If piling were allowed forward of the coastal building line risk to the development
would increase over time within the design life as storms would regularly expose the
foundations of the buildings, impacting on beach amenity and potentially beach access during
times when the beach is in an eroded state. Thus the piling comes to play only in a storm
larger than the design storm rather than being relied upon on a regular basis;

e Potential for piled foundations to increase hazards on neighbouring properties (which may not
be piled). Foundations such as piling and especially underground basement structures can
have an impact on erosion at neighbouring properties if they are located within the wave
impact zone, which would occur if foundations are allowed to be sited within the wave impact
zone within the design life of the building;

e Public safety and access issues on all lands;
e Beach amenity, landscape character & view sharing considerations;

e Insurance - coastal risks of storm surge, coastal erosion and gradual sea level rise are
excluded by many general insurance policies in Australia. Any impacts on neighbours would
not be covered;

e Asset life - New development is not to be directly impacted by wave action and services must
be able to be maintained to that development within the development’s economic lifespan.
For example, the Australian Tax Office allows the entire construction cost of a residential
rental property to be deducted over a period of 40 years. From this, it can be inferred that the
economic life of a dwelling is 40 years, hence the 2050 planning horizon has been selected;

e Provision of access and services to properties — safe access and services must be
maintained to properties during their economic lifespan — for this reason, there must be an
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acceptable risk of development being directly impacted by wave action and services being
damaged during the economic lifespan of a property;

e Geotechnical qualities — the properties of the sub-soil will determine the required depth of
piling. Where rock is known to occur beneath the dunes at relatively shallow depth, this would
reduce the future erodibility of the dune and improve the ability to provide stable building
foundations for new developments;

e Challenges in property remediation following an erosion event. Sourcing, screening and
placing suitable material to rebuild a dune may be difficult to achieve when it is likely
numerous properties on the coast are affected. This creates ongoing safety issues for
residents and beach users.

5.3 Recommendations for Revised DCP

Under a revised DCP for coastal development in the Gosford LGA, it is proposed that the following
apply:

e Streamlining of coastal hazard planning horizons and coastal building lines occurs for all
beaches to provide consistency and simplification.

e New development is to be constructed on deep pile foundations (landward of the coastal
building line) for properties in coastal hazard areas where piling is required into 2100 stable
foundation zone.

e Piles will be required to be deep enough to resist the lateral forces imposed on them by
movement within the soil mass and this would need to be demonstrated by the proponent of a
development certifying that this requirement has been met. Updated DCP maps have been
produced which identify individual lots within the LGA where this requirement would apply.
This is consistent with the existing DCP.

e Cantilevering to be permissible for all properties in designated coastal hazard areas provided
certain conditions are satisfied.

e Habitable floor levels for new development identified on the DCP Inundation Maps to be
constructed with at least 0.5m freeboard above the 1% AEP maximum wave inundation level,
to be demonstrated via a coastal engineering report for that development. The 0.5m
freeboard is consistent with the requirements of the NSW Floodplain Development Manual
and includes an allowance for sea level rise within the economic lifespan of the development.
This is consistent with the existing DCP.

e Removable buildings may be considered within the designated coastal hazard areas provided
that it can be shown that they are readily removable and an indemnity is provided.

e The general protocol for defining the setback lines is illustrated in Figure 5.

w:\_infrastructure\projects\301015\03417 - gcc open coast-brokenbaybeaches czmp\3.0 reports\czmp\issued\final\re-issued - amendments\open
coast and broken bay beaches czmp final reve.docx
Page 156 301015-03417 : 003Rev E : 3 April 2017



WorleyParsons Nomics

resources & energy

GOSFORD CITY COUNCIL
GOSFORD BEACHES
COASTAL ZONE MANAGEMENT PLAN

e Where new development is to be protected by an existing DA-approved seawall or terminal
revetment structure then the general rear-boundary setbacks will apply for areas landward of
that seawall.

e Existing buildings which have been identified as being seaward of the coastal building line will
be allowed to be renovated only where foundation design is known to have been previously
constructed to withstand designated coastal processes and is certified by a coastal and
structural engineer as being able to support the proposed structure. Any development
application must also provide evidence that the proposed development will not give rise to
any increased hazard.

e Geotechnical conditions may influence the ability of properties to be constructed further
seaward where it is proven safe to do so.

e For Wamberal Beach, although the recommended management action in the CZMP is for the
construction of a Terminal Protection Structure, the coastal building line will apply as an
interim measure until construction of the proposed Terminal Protection Structure.

e Council will consider reintroduction of the special building line exemption for Wamberal Beach
once an updated and appropriate design for the Terminal Protection Structure is finalised, full
funding is guaranteed for construction and ongoing maintenance and relevant approvals have
been obtained as required by legislation.

O Itis a recommendation of the CZMP that the design review, environmental approval
and development of an appropriate funding mechanism for the Terminal Protection
Structure at Wamberal be commenced within one year of CZMP certification.

o Definitions of '"Major investment’ and 'Minor Investment' no longer apply. State
Environmental Planning Policy (SEPP) (Exempt and Complying Development Codes)
2008 permits certain development to occur without a Development Application
subject to certain criteria.

e Mapping within the DCP amendments will identify lands affected by a coastline hazard,
coastal hazard and/or coastal erosion hazard. This delineation will remove the applicability of
SEPP (Exempt and Complying Development Codes) from these areas. Subsequently
Development Applications will then be required for all proposed developments/activities and
merit based assessment will apply.

e 'Maintenance' will continue to be defined as replacing defective, worn-out, rotten and/or
damaged materials within the building, that have had development consent, with similar new
materials. Maintenance does not include any increase in floor area or the movement of walls,
replacement of one type of wall with another (such as replace a timber frame wall with
brickwork), building/extending decks, moving kitchens to other areas or changing the roof
profile, pitch or height. These definitions are retained within the revised DCP.
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e Wherever present, foredune systems within private property boundaries shall be appropriately
rehabilitated and maintained for the life of the development to stabilise an adequate supply of
sand.

e The current arrangement under the existing DCP is such that the proponent of a new
development would need to execute a positive covenant in favour of Council (pursuant to
Section 88E(3) of the Conveyancing Act 1919) requiring the registered proprietor to carry out
and maintain works to minimise any threat to the dwelling by the effects of the sea. The
positive covenant will be prepared by Council's solicitor at the cost of the registered
proprietor. Similarly an indemnity is required to obligate landowners to provide
compensation for a particular loss suffered by another person.

e Covenants/indemnities for property behind major infrastructure (i.e. roads, water, sewer etc.)
currently apply — the requirement for these is to be reconsidered for minor developments
landward of major infrastructure. Clauses will be retained but amended to enable some
flexibility in their application.

e |tis proposed to retain all other provisions specified in the existing DCP, including the
requirement to provide specialist Coastal, Structural and Geotechnical Engineering reports
prepared by appropriately qualified, certified practicing engineers supporting proposed
development.

5.3.1 Special Considerations

At some of the beachfront lots within the Gosford LGA the projected coastal risk and resultant
provisions of the DCP will limit development potential. To improve development potential in those lots
severely impacted by coastal hazards, exceptions may be considered.

To improve development potential in the lots severely impacted by coastal hazards, Council could
consider the introduction into its DCP of specific location-based exceptions to established rules
relating to development footprints, engineered design, cantilevering and setbacks from the street-side
property boundary. This would enable ongoing development in the most severely affected lots in the
short to medium-term. In doing so, Council must be confident it does not create further legacy
implications for future generations. Lots considered to be severely impacted are to be defined in the
revised DCP.

5.4 Property Risk and Response Categories

The NSW Government stipulates requirements for Councils to communicate coastal hazard
information to purchasers of land subject to coastal hazards via Section 149 certificates — these
requirements are outlined below.

w:\_infrastructure\projects\301015\03417 - gcc open coast-brokenbaybeaches czmp\3.0 reports\czmp\issued\final\re-issued - amendments\open
coast and broken bay beaches czmp final reve.docx
Page 158 301015-03417 : 003Rev E : 3 April 2017


https://en.wikipedia.org/wiki/Damages

WorleyParsons Nomics

resources & energy

GOSFORD CITY COUNCIL
GOSFORD BEACHES
COASTAL ZONE MANAGEMENT PLAN

5.4.1 Coastal Hazard notations on Section 149 Certificates

The NSW Planning and Environment Department has outlined guidance for Councils on Section 149
certificate notations relating to coastal hazards. There are two types of information in planning
certificates — information under section 149(2) and information under section 149(5).

A planning certificate under section 149(2) includes the mandatory disclosure of matters relating to
the land, such as whether a policy (i.e. the DCP) restricts development on land due to a hazard. The
notations on the certificates should indicate the type of hazard and whether the hazard is a current or
future hazard. In practice for Gosford, all land seaward of the Present Day Zone of Reduced
Foundation Capacity and for all lots identified as being subject to coastal inundation in the Coastal
Process and Hazard Definition Study (WorleyParsons 2014), is subject to a current coastal hazard.
All lots that are seaward of the 2100 Zone of Reduced Foundation Capacity are subject to a future
coastal hazard.

A planning certificate may also include information under section 149(5). This allows a council to
provide advice on other relevant matters affecting land. This can include past, current or future
issues. Inclusion of information under section 149(5) is not a mandatory part of the conveyancing
process but any purchaser may request such information be provided, pending payment of a fee to
the issuing council. If there is information on coastal hazards that affect a parcel of land, such that it
allows the characteristics of the hazard to be described and understood, then the information should
be included in a planning certificate under section 149(5). This is the case whether or not relevant
provisions of a development control plan apply to the Lot. Section 149(5) provides the means for a
council to disclose information about a hazard from the time it comes into knowledge regarding the
existence and extent of that hazard (typically evidenced by the adoption by council of a completed
investigation or study) until such time that the council has a policy or planning instrument to manage
that hazard.
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EcoNomics

Development must be piled into 2100
Stable Foundation Zone and floor level
above wave inundation level plus 0.5 m

freeboard

Is the general 6 m or 10 m setback

landward of the (SLR adjusted) 2050
Zone of Slope Adjustment?

Is the existing building line landward of
the 6 m/10 m general setback?

Existing building line setback applies

Is the lot included in the DCP Coastal
Frontage map and therefore subject to
the nrovisions of the DCP? Normal DA restrictions apply

Existing building
line setback applies

Is the existing building line

landward of the 2050 Zone of
Slope Adjustment? New building line based
on smoothed 2050 Zone

of Slope Adjustment
applies

6 m setback for single storey

development and 10 m setback for

multistorey development applies

Figure 5 - General protocol used to determine foreshore building lines for revised DCP
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6 IMPLEMENTATION, REPORTING AND REVIEW

This section addresses the Minimum Requirement for a description of proposed actions to
monitor and report to the community on the Plan’s implementation, and a review timetable.

6.1 Plan Implementation and Reporting

Council’s Sustainable Corporate & City Planning service unit will be responsible for coordinating the
implementation of the actions recommended within this CZMP. This service unit will also be
responsible for monitoring implementation and reporting on outcomes in liaison with other sections of
Council, key stakeholders and other contributing groups.

The community and key stakeholders will be kept informed of Coastal Zone Management Plan
implementation through:

e Media release following Council adoption of the Final CZMP;

e Media release following Ministerial Certification of the Draft CZMP;

e Annual Gosford Coastal Zone Management Reports;

e Public education activities focussing on coastal zone management issues;
e Continuing provision and updating of coastal property hazard maps;

e Updating of Section 149 Property Certificates; and

e Council’'s annual corporate reporting processes.

Progress on implementation of the CZMP and/or specific achievements will also be reported through
an existing dedicated page on Council’'s website.

6.2 Review of coastal processes and hazard information

The coastal risk assessment undertaken to inform the review of this CZMP involved collation and
consideration of coastal data back to 1921. The ongoing monitoring and data collection over that time
period that has enabled the development of a thorough understanding of coastal processes and
hazards functioning on the NSW Central Coast.

It is understood that the NSW Government currently undertake aerial photography runs on 3-4 year
cycles across the entire NSW coast. The imagery gathered is essential in providing for updated
photogrammetric analysis of Gosford’s beaches. It is not realistic, nor necessarily beneficial, to
undertake a full review of the coastal processes and hazards in periods of less than 8-10 years.
Periodic coastal risk assessment on this cycle will sufficiently identify trends in beach profiles and
enable suitable adjustment to projected recession rates.
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It is important that the review of coastal processes and hazards integrates with any updating of local
(or State Government mandated) sea level rise projections.

6.3 Review of development controls

A key mechanism for the implementation of this CZMP is through Chapter 6.2 - Coastal Frontage of
the Gosford Development Control Plan 2013 (DCP). A DCP provides detailed planning and design
guidelines to support the planning controls in the Gosford Local Environmental Plan 2014 (LEP). It
identifies additional development controls and standards for addressing development issues at a local
level and can be applied to achieve more flexibly than a LEP.

The Gosford DCP 2013 will be amended to align with this CZMP and will include mapping of
properties that require piling and are affected by the Coastal Building Line. This mapping should
ideally be reviewed and appropriately adjusted within 12 months of Council reviewing its local Sea
Level Benchmarks and/or review of the CZMP.

It is important to retain consistency and minimise uncertainty for property owners who are considering
development opportunities. As such it is preferable to avoid coastal planning lines fluctuating over too
short a time period.

6.4 Plan review

This Coastal Zone Management Plan should be maintained as required and reviewed in its entirety
every 10-15 years from Certification by the relevant Minister. Any review will take account of new
data, updated coastline hazards understanding, revised climate change information and changes to
legislation.

Earlier CZMP review may be triggered by:

e extraordinary funding becoming available that would permit the implementation of property
protection (or other) measures;

e occurrence of a coastal erosion emergency that exceeds the defined hazard extent as
outlined in recent coastal risk assessments that redefine the extent of the area covered by the
Plan or as a result of unforeseen impacts being experienced by coastal hazards;

e revision of legislation (and associated policy, guides) relevant to the NSW Coastal Zone, to
ensure the Plan remains consistent with State objectives;

e unsatisfactory outcomes or concerns following a coastal erosion emergency; or
e Council proposed changes to the adopted Coastal Zone Management Plan.

Likewise, the CZMP may be reviewed in the light of any policy and legislative changes that materially
affect its evaluation of alternative management strategies.
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7 CONCLUSION

This Coastal Zone Management Plan has been developed in accordance with the Guidelines for
Preparing Coastal Zone Management Plans (OEH 2013). It addresses the minimum requirements to
be met in formulation of a CZMP.

The Plan includes proposed management actions over the CZMP’s implementation in a prioritised
implementation schedule

This Plan has been the result of an extensive development process documented in the following
supporting documentation, which together constitutes all the required information to be included in the
CZMP:

e A Coastal Risk Assessment to identify coastal hazards, management issues and their
severity, documented in the Coastal Process and Hazard Definition Study (WorleyParsons
2014). From that study, a series of coastal hazard maps were produced covering each of the
beaches in the study area.

e A Coastal Zone Management Study to identify and evaluate potential management options
to address current and future coastal risk, including climate change (WorleyParsons 2015).
That study describes the values of the coastline, as well as the process used to develop the
list of management actions included within this CZMP and the public consultation activities
undertaken to develop the Plan. The Management Study outlines the geographical and
historical setting of the beaches in the study area as well as the study area values, the
relevant planning instruments and legislative framework, a summary of the coastal processes
in the study area; an overview of the range of available management options, a review of
issues and specific options for each precinct.

This Plan provides a list of management actions to be adopted at each beach precinct, with
timeframes and budgets for implementation and possible funding sources for those actions.

Landuse and development issues are a major challenge for Gosford LGA. To support the
management actions relating to landuse and development, the Plan provides a framework for review
of Gosford’s DCP Chapter 6.2 Coastal Frontage, together with supporting maps to include in the
DCP.

The Plan is intended to be a living document, with a review scheduled in 10 years’ time.
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Appendix 1  Detailed Funding Breakdown
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Management Action Responsibility

Pa1 Monitor performance of erosion
protection works and monitor beach profile
at main carpark (fronting the shops)

Pa2 Repair damage to carpark should
storm erosion occur

Pa3 Investigate feasibility of placement of
sand sourced from western beach and
shoals at creek entrance to provide buffer
against storm erosion

Pa4 Beach scraping

Pa5 Future relocation of carpark and
associated infrastructure to an area
landward of the coastal hazard area

Pab Stabilisation of dunes in with
vegetation and fencing

e Undertake inspections and monitoring of
performance of works after major storm
events

Council
¢ Undertake engineering assessment of

adequacy of works should future inspections
indicate damage.

e Re-instate carpark, pedestrian pathway
and beach berm should erosion occur using  Council
erosion resistant pavements

* Subject to gazettal of Council as appointed
Reserve Trust Manager, complete
rehabilitation of the carpark on the foreshore
servicing the Patonga boat ramp by:

- Importing road base, spreading and filling
potholes

- Reinstating drainage at the back of the
carpark

- Resurfacing the carpark with a two-coat
bitumen seal and

- Making good the site.

- (Refer Table 2 Figure 1 in main document
for extent of carpark)

* Note - Council has accepted appointment
as Reserve Trust Manager for part of
Reserve 66087 — refer Management Action
Pa7

Dol Lands (one-off)

e Sand to be scraped along beach by over-

land equipment from western end of beach

adjacent to training wall, sand could also be Council
sourced from maintenance dredging at the

creek entrance.

e Sand could be scraped across the beach
from the shore line up to the carpark, or
along the beach from the large sand supply
available at western end of beach adjacent
to training wall, which would also help
manage shoaling at the entrance to
Patonga Creek.

Council

e Close the existing carpark and replace
asphalt with grassed area or dune
vegetation. Create a new carpark in a
suitable nearby location chosen in
conjunction with local stakeholders.

Council

e Plant dune vegetation on sandy area at

playground to arrest wind erosion )
. . . .. Council

e Action would be integrated into LGA-wide

dune management strategy

Patonga

Timetable for adoption
(short, medium, long
term
Short term/ongoing Within existing Council budget  Council
. Council, State Govt.,
As required $150,000 to $200,000 Federal Govt.
Egge end September 450 000 to $100,000 State Government
Initial investigation into
Investigation/approvals dredging, approvals and design

Year 1, works after Year Council, State Govt.

5, then repeat as required $150,000. Works $300,000 to
$500,000 (to be allocated after
Year 5)

Cost for initial environmental
assessment/approvals $9,000 -
$12,000 (Year 1) then cost of
works as required

As required after storms Council, State Govt.

Long term (> 20 years)  None within next 10 years. Council

$20,000 to $30,000 initially
then $10,000 p.a. maintenance Council, State Govt
cost

Short term

$

50,000.00

50,000.00

150,000.00

9,000.00

20,000.00

$ $ $ $ $
$  100,000.00 $ - $ - $ $
$ 100,000.00 $ - $ - 8 $
$ 150,000.00 $ - $ - $  300,000.00 $
$ 12,000.00 $  20,000.00 $  20,000.00 $ 2500000 $
$ $ $ $ $
$ 30,00000 $  40,000.00 $  40,000.00 $  50,000.00 $

Page 1

veart | lveas2.5 |  veass-to ]

500,000.00

25,000.00

50,000.00



Management Action Responsibility

Pa7 Monitor and assess existing erosion
protection works

Pa8 Relocate access road as erosion
oceurs

Pa9 Periodic nourishment of area with sand
sourced from Patonga Creek entrance

Pa10 Monitor beach profiles

Pa11 Upgrade seawall

Pa12 Ensure floor levels for new
Development Applications are above
inundation levels

Pa13 Upload flood/inundation information
onto Council’s website for access by
property owners

Pa14 Beach scraping and dune
management to maintain crest level of
dune above wave runup level

Pa15 Continue and enhance dune
vegetation management - Assist/encourage
community groups with dune management
actions including Dunecare/Bushcare

e Undertake inspections and monitoring of
performance of works after major storm

events -
» Undertake engineering assessment of

adequacy of works should future inspections
indicate damage.

e Council has accepted appointment as
Reserve Trust Manager for part of Reserve
66087 including the boat ramp and access
road.(refer Table 2 Figure 2 in main
document for extent of Proposed Reserve
area)

e Refer Management Action Pa2

Council

¢ Remove sections of the existing asphalt
access to the boat ramp, reinstate sandy
beach in this area, and improve existing
access and parking area.

Council

e Sand could be scraped along the beach
by land-based equipment or dredged from
the shoals at the creek entrance

Council, OEH, RMS

e Photogrammetric, LIDAR and land survey Council, OEH

* Replace existing seawall structure with
improved design

¢ Finalise maintenance repair work that
stemmed from the June 2016 storms.

Dol - Lands

e Specify minimum allowable floor levels in Council
the DCP

e Upload flood/inundation information onto
Council’'s website for access by property
owners

Council

e Sand could be scraped across the beach
from the shore line up to the carpark, or
along the beach from the large sand supply
available at western end of beach adjacent
to training wall.

Council

e Dune vegetation to be maintained and
enhanced to assist in stabilising dune.

e Dune vegetation to be maintained and
enhanced to assist in stabilising dune
Council
e Action would be integrated into LGA-wide
dune management strategy

Timetable for adoption
(short, medium, long
term

Short term/ongoing

Long term

Investigation/approvals
Year 1, works if required
within next 10 years, then
repeat as required

Short term/ongoing

End September 2017

Short term/Ongoing

Short term

As required after storms,
linked to action Pa4

Ongoing

Patonga

Within existing Council budget Council, State Govt.

None within next 10 years,
$100,000 to $150,000 once
implemented

Council, State Govt.,
Federal Govt.

Initial investigation into

dredging, approvals and design

budget included in option Pa3. Council, State Govt.
Works budget to be lumped

together with Option Pa3.

Within existing budget

: Council, State Govt.
allocations.

$200,000 construction + 1%

. State Govt.
p.a. maintenance
N/A N/A
Within existing budget
allocations — use existing N/A

available information

Cost for initial environmental
assessment/approvals $9,000 -
$12,000 (Year 1) then cost of
works as required. Included in
Action Pa4.

Council, State Govt.

$20,000 to $30,000 initially

. Council, State Govt.
then maintenance cost

>

200,000.00

20,000.00 $

$

200,000.00 $

30,000.00 $

8,000.00 $

40,000.00 $

8,000.00 $

40,000.00 $

10,000.00 $

50,000.00 $
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Management Action Responsibility

Pa16 Undertake survey of floor levels of
existing buildings

Pa17 Monitor and assess existing erosion
protection works

Pa18 Implement erosion control works in
front of cottages in accordance with
Patonga Draft Plan of Management Crown
Reserves and Dark Comer Cottages 2013

Pa19 Investigate periodic maintenance
dredging of sand from the creek entrance

Pa20 Investigate lengthening existing
entrance breakwater

Pa21 Investigate installation of stormwater
energy dissipation to reduce discharge
velocities at outlet

Pa22 Post storm beach scraping to assist
natural recovery of the dune and repair
scour caused by stormwater discharge

Pa23 Complete a vegetation profile for
Patonga Beach and support the natural
vegetation profile.

Pa24 Erosion protection works to be
allowed for properties

¢ Undertake survey of existing floor levels
to inform inundation risk — raising buildings
could be examined as an action under a
local floodplain management plan.
Landowners would be responsible for the
raising of the floor levels.

survey

e Undertake inspections and monitoring of
performance of works after major storm

events i
Council

e Undertake engineering assessment of
adequacy of works should future inspections
indicate damage.

e Design and construct new erosion
protection works in accordance with
recommendations in Patonga Draft Plan of
Management Crown Reserves and Dark
Corner Cottages 2013. Note that an initial
upgrade was undertaken by Dol Lands
following the April 2015 storms and minor
repair works are currently proposed to repair
the works following storms in June 2016.

Dol Lands

e |nvestigate the possibility of dredging the
entrance to Patonga Creek to improve OEH
navigation access

¢ Investigate the design of the existing
breakwater at the creek entrance to improve
sand trapping efficiency and reduce
shoaling of creek entrance

Council/OEH

e Dissipate energy in front of stormwater
outlet by installing energy dissipation blocks

> Council
rock apron, or by other method to reduce unel
velocity of outflows from stormwater outlet
o Undertake beach scraping to repair the Council

scour hole caused by stormwater discharge

e Profile the natural vegetation for Patonga
Beach and ensure that planting of dune
vegetation is consistent with the natural
vegetation profile

e Action would be integrated into LGA-wide
dune management strategy

e Works may comprise similar design to
existing adjacent works

e Works could be considered to be
emergency works if they are in line with the  Panel for DA
requirements of the Code of Practice under assessment
the Coastal Protection Act

Council to undertake

Council, Dunecare

Local landowners,
Council/Coastal

Timetable for adoption
(short, medium, long

term

Medium Term

Short term/ongoing

Medium Term

Short term

Medium-long term

Short term

As required

Short term

Short to medium term,
some of these properties
already have protection
installed

Patonga

$10,000 survey cost. Cost to
individual property owners

should they choose to raise Private
floor levels.

Under gmstmg Council budget Council
allocations

$30,000 design cost, $400,000

- $600,000 construction cost SEDEa
Initial investigation into

feasibility included in Action  State Govt.

Pa3

Initial investigation into

breakwater can be combined  Council, State Govt.

with Action Pa19

Initial investigation into
feasibility within existing budget
allocations; works cost $50,000
+ maintenance costs

Council

Estimate $10,000 - $20,000
annually. Annual maintenance
cost may be reduced by
implementation of Action Pa21

Council

$50,000 to be allocated city-
wide

None allocated in CZMP Private

Council, State Govt.

10,000.00

$

20,000.00

$

50,000.00

10,000.00

$

$

50,000.00

10,000.00

$

$

10,000.00

30,000.00

5,000.00
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$
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Timetable for adoption
Management Action Description Responsibility (short, medium, long  |Cost Source of Funding
term

e |nvestigate feasibility of swimming
enclosure — this may comprise timber piles ~ Council Short to medium term
with netting

Pa25 Investigate feasibility of swimming
enclosure at Patonga

Within existing budget
allocations

Council $ - $ - $ - § - $ - 8 -

TOTALS $ 509,000.00 | $ 642,000.00 | $  168,000.00 | $  168,000.00 | $  480,000.00 | $  680,000.00
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Timetable for

adoption (short, |Cost
medium, long term)

Management Action

Description

Responsibility

 Works may comprise similar design to existing Council, NSW Govt,  Short o medium

Pe1 Erosion Protection works to be allowed for adjacent works e eragn Iy Design Year 1
four properties south of Green Point Creek rovide ben,efit P ), $20,000; works Private, State Govt
entrance as well as for sewage pumping station o Coordinated buried terminal protection funded P years), ) years 5 - 10 - . $ 20,00000 $  20,000.00 $ = $ - § 23625000 $ 315,000.00 $ -8 s $ - 0§ - % 236,250.00 §  315,000.00
. L . protect sewer these properties Council
and sewer line at end of Gem Road and south from  jointly by landowners, Council and State ; $450,000 to
- ) infrastructure and already have
Gem Road extending to protect infrastructure Government through Coastal program " ] S $600,000
adjacent properties  protection installed
Pe2 Monitor performance of existing erosion works e Monitor effectiveness of existing works in a future . Short term/ Within existing .
at properties south of Green Point Creek entrance  storm event (Gl ongoing budget allocation (Gl $ $ $ $ $ $ $ $ $ $ $ $
Investigation
* Sewer currently located at the seaward end of the fviorlygoi?igz?err;i'nte "
: n properties — this option would involve investigating _
Pe3 Relocate sewar nffasiructure and UmPiNG ey of moving the sewer landward out of - Councl Short term (05 $400,00010 Council § 2000000 $ 2000000 $ s $ - s - $ | @
station further landward : years) $500,000 (not
the hazard area along the entire street frontage of e A
Gem Road and Green Point Road Peq1 /Pe3
implemented)
Investigation of
) .  Source sand for beach nourishment and place on ) _ feasibility $50,000. oo
L Investlgate jashlivEcicesial the beach to build up dune and create buffer Council/OEH LTI Could be done as  Council, State Govt. $ $ $ ° $ $ - 8 - In(fluded InGIZATEs $ ° $
beach nourishment . . 20 years) L actions
against storm erosion part of a city-wide
study
 Build up sand from the beach berm into a dune 10,000 to $13,000
R B A AN T CUEREFSEBESRrSEAMCIREEREREE  |o0 oeymmy After storm events. ¢ vaintenance ~ Council, State Govt. ~~ § 1000000 § 1300000 § 1000000 § 1000000 § 1000000 $  10,000.00 $ SR
residences, Gem Road and restaurant practice in accordance with the Coastal Dune as required p—
Management Manual (DLWC 2001).
* Works may comprise similar design to existing Sianite i
adiacent works Local landowners, el B
Pe6 Erosion protection works to be allowed for . Council/Coastal i . None allocated in .
) * Works could be considered to be emergency these properties Private $ $ $ $ $ $ $ $
properties ) L A Panel for DA CZMP
works if they are in line with the requirements of the P—— already have
Code of Practice under the Coastal Protection Act protection installed
Pe7 Continue dune vegetation management -  Continue providing support to local Dunecare $100,000 - $150,000
Assist/encourage community groups with dune groups and local residents to maintain dune as Council/lOEH Ongoing withir,u next 5 ea’rs Council, State Govt. $ 2000000 $ 2000000 $ 8000000 $ 8000000 $ 100,000.00 $ 100,000.00 $ © $
management actions including Dunecare/Bushcare  required and repair after a storm y
* Formulate an entrance management policy
Pe8 Develop entrance management guidelines for M e (R e Enifenes el
velop entr gement 9 opened at a defined trigger water level and at a Council Short term $3,000 Council, State Govt. $ 300000 $ 300000 $ = $ $ -8 = $ = $
mechanical opening of Green Point Creek - -
defined location on the beach berm to prevent scour
in front of the dunes
Pe9 Development controls as per existing DCP i.e.
defined building line with new buildings to be o Define a building line and development controls Within existin
founded into 2100 Stable foundation Zone. for development within hazard zone at this portion ~ Council Short term budaet aIIoca?ion Council $ $ $ - $ $ - 8 - $ - $
Residences and restaurant to be above inundation  of the beach d
levels on redevelopment of properties
* Investigate a short buried training wall using reno Tt
IR e S DEE mattresses to prevent creek from meanderingin  Counci Short term designfinvestigation - Council, State Got., ¢ 4000000 ¢ 1000000 § 5000000 § 100,00000 § 250000 §  5000.00 $ -
opening location of creek . $10,000; works cost Private
front of properties at southern end of beach $50,000 - $100,000
Pet1 Identify floor levels to determine degree of * Survey floor levels and compare against wave Short term $10,000 Council $ 1000000 § 1000000 § - $ S ) $ - s
inundation hazard runup levels
« Profile the natural vegetation for Pearl Beach and
ensure that planting of dune vegetation is consistent i
. ) i i T f o be
Pe12 Complete a vegetation profile for Pearl with lthe natural vegetation profile. Applies to all . ’ o .
Do e S T T TN S T precincts of Pearl Beach. Council/Dunecare Short term ?Ilrocitsd C|It1y wide  Council, State Govt. $ $ $ $ $ $ $ $
 Action would be integrated into LGA-wide dune DifEbeatics
management strategy
Monitoring within
. * Monitor rock pool by regular Council staff existing budget
RO N R ) S i YT D BT inspections, can be done when pool is emptied for  Council Sl allocations; allocate  Council, State Govt. $ 500000 $ 500000 § 2000000 $ 2000000 § 2500000 §  25000.00 $ | o8
repair if required ) Ongoing
cleaning $5,000 p.a. for
repairs
No capital cost likely
. " to be incurred within
::::S?:Za;r::‘glg ﬁ%?::(:nar?c;::sn?;lﬁm: e  Restore public reserve and playground area if Council As required the next 10 years; ~ Council, State Govt., $ $ s ) $ s - s ) s ) $
Ssway ping 9 damaged by future storm erosion q cost $200,000 - Federal Govt.
erosion in a large storm event 5
$250,000 if event
oceurs
 Build up sand from the beach berm into a dune
Pe15 Beach scraping following storm event to build  and vegetate as per standard dune management . After storm events  Included within .
dune crest level and revegetation practice in accordance with the Coastal Dune couct as required Action Pe5 o], S Eni $ $ $ $ $ $ $ $
Management Manual (DLWC 2001).
Pe16 Continue dune vegetation management -  Continue providing support to local Dunecare Il e
Assist/encourage community groups with dune groups and local residents to maintain dune as Council/OEH Ongoing 9 Council, State Govt. $ $ $ $

management actions including Dunecare/Bushcare

required and repair after a storm

for Action Pe7



Management Action

Pe17 Develop entrance management guidelines for
mechanical opening of Middle Creek

Pe18 Long term removal and relocation of
playground should erosion escarpment move
landward in future

Pe19 Future installation of erosion protection works
once erosion escarpment reaches set trigger
distance from road edge; or Future closure of road
and installation of alternative access (e.g. rear lane
access to properties along Pearl Parade)

Pe20 Repair and restoration of Pearl Parade
should it be damaged by a future storm

Pe21 Landward relocation of water supply and
electricity should it be damaged by future erosion

Pe22 Development controls as per existing DCP
i.e. defined building line for this section of beach
with new buildings to be founded into 2100 Stable
foundation Zone

Pe23 Monitor performance, upgrade/repair existing
erosion protection works at the restaurant

Pe24 Encourage and assist Dunecare group to
maintain and revegetate dune after a storm

Pe25 Post storm beach scraping to assist natural
recovery of the dune and repair scour caused by
breakout from Pearl Beach Lagoon and Middle
Creek

Pe26 Formalise entrance management guidelines
for mechanical opening of Middle and Pearl Beach
Lagoon entrances

Pe27 Monitor effectiveness of concrete wall on
northern bank of outlet

Pe28 Continue dune vegetation management -
Assist/encourage community groups with dune
management actions including Dunecare/Bushcare

Pe29 Development controls as per existing DCP
i.e. defined building line with new buildings to be
founded into 2100 Stable foundation Zone

Pe30 Post storm beach scraping to assist natural
recovery of dune

Pe31 Investigate feasibility of terminal protection
€.g. once erosion escarpment reaches trigger
distance from defined building line

Pe32 Encourage and assist Dunecare group to
maintain and revegetate dune after a storm using
appropriate endemic vegetation

Pe33 Investigate beach nourishment to increase
buffer against storm erosion

Description Responsibility

* Formulate an entrance management policy

whereby Middle Creek entrance can be opened at a

defined trigger water level and at a defined location  Council
on the beach berm to prevent scour in front of the

dunes

o Find an alternative location for the playground at
such time as it is damaged by erosion from a future
storm event and cannot be reinstated in the same
location

Council

* Design erosion protection works to protect Pearl
Parade and properties on the landward side from
future erosion risk, could be implemented once
erosion escarpment reaches set trigger distance
from edge of road. Likely not to be required for
several years

 Repair and restore Pearl Parade roadway using
damage resistant pavements following a large
erosion event. Not likely to be required for many
years.

 Landward relocation of services should they be  Council/l OEH/RMS/s
located in the erosion hazard area in the future ervices providers

o Define a building line and development controls
for development within hazard zone at this portion ~ Council
of the beach

* Monitor effectiveness of existing works in a future

Landholder
storm event
 Continue providing support to local Dunecare
groups and local residents to maintain dune as
required and repair after a storm Council

o Action would be integrated into LGA-wide dune
management strategy

 Build up sand from the beach berm into a dune

and vegetate as per standard dune management

practice in accordance with the Coastal Dune

Management Manual (DLWC 2001). Council

* Repair of scour on the beach berm caused by
lagoon breakout

 Formulate an entrance management policy
whereby lagoon entrance can be opened at a
defined trigger water level and at a defined location
on the beach berm to prevent scour in front of the
dunes. Needs to be consistent with requirements in
Pearl Beach Lagoon CZMP

Council

* Monitor the existing concrete wall following a

Council
breakout event to assess any damage or movement

 Continue providing support to local Dunecare

groups and local residents to maintain dune as Council/OEH

required and repair after a storm

 Re-define a building line and development
controls for development within hazard zone at this  Council
portion of the beach

 Build up sand from the beach berm to provide toe
protection to the erosion escarpment and assist Council
natural recovery of the beach

 Design erosion protection works to properties

from future erosion risk, could be implemented once

erosion escarpment reaches set trigger distance  Council
from building line. Likely not to be required for

several years

 Provide support and education to local Dunecare
groups and local residents to maintain dune as
required and repair after a storm

Council
o Action would be integrated into LGA-wide dune
management strategy

o Investigate source of sand for beach nourishment Council/OEH

and place on the beach to build up dune and create
buffer against storm erosion. Not likely to be
feasible at this location.

Council/OEH

Council/OEH

Council/OEH/RMS

medium, long term)

Short term

Long term (>20
years)

Long term (> 20
years)

Long term (>20
years)

Long term (>20
years)

Short term

Short term and
ongoing

Ongoing

After storm events
as required

Short term

Short term

Ongoing

Short term

After storm events
as required

Long term (> 20
years)

Ongoing

Medium term (5 —
20 years)

$3,000

None by 2025

None required prior
to 2025

None prior to 2025

None prior to 2025

Within existing
budget allocation

N/A

$15,000 - $20,000
p.a.

Included within
Action Pe5

$3,000

Within existing
Council budget
allocation

Included in budget
for Action Pe24

Within existing
budget allocation

Included within
Action Pe6

No budget allocated
prior to 2025

$15,000 - $25,000
p.a.

Investigation of
feasibility $50,000.
Could be done as
part of a city-wide
study

Source of Funding

Council

N/A

N/A

N/A

Council

Private

Council, State Govt.

State Govt.

Council, State Govt.

Council

Council, State Govt.

Council

Council, State Govt.

Council, State Govt.,
Private

Council, State Govt.

Council, State Govt.

Pearl
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$

$

$

$

$

$

3,000.00 §

15,000.00 §

3,000.00 §$

15,000.00 $

3,000.00 $

20,000.00 $

3,000.00 $

25,000.00 $

60,000.00 §

60,000.00 $

80,000.00 $

100,000.00 $

75,000.00 $

75,000.00 $

100,000.00

125,000.00



Management Action

Pe34 Erosion protection works to be allowed for
properties

Pe35 Post storm beach scraping to assist natural
recovery of dune and to maintain crest level of
dune above wave runup level

Pe36 Encourage beachfront residents to maintain
crest level of dune and vegetate dune on private
property in accordance with dune management
practice (e.g. community education, provision of
free plants)

Pe37 Development controls as per existing DCP
i.e. requirement for floor levels to be above wave
runup level and be compatible with inundation
hazard

Description Responsibility

* Works may comprise similar design to existing

adjacent works Local landowners,
Council/Coastal

* Works could be considered to be emergency Panel for DA

works if they are in line with the requirements of the assessment

Code of Practice under the Coastal Protection Act

 Build up sand from the beach berm to provide toe
protection to the erosion escarpment and assist

natural recovery of the beach. Build this high Council
enough to provide protection against wave
inundation.

Council

 Provide support to local beachfront residents to
assist them to maintain the dune in front of their
properties Council

o Ensure consistency in DCP Council

Source of Funding

medium, long term)

Short to medium

UG Of None allocated in )

these properties Private
MP

already have

protection installed

As required, once
sufficient sand has Included within

built up onto the ~ Action Pe5 (Cal, Sz S

beach
Shon' i $5,000'to develqp Council, State Govt.
ongoing education materials
Short term Emstmg g Council
allocations

Pearl
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Management Action

01 Erosion Protection works to be allowed
for four properties and carpark south of
Ettalong Creek entrance

02 Monitor performance of existing training
wall works along northern side of Ettalong
Creek entrance

03 Monitor storm run-up levels and dune
erosion

04 Future relocation of residence on No.8
Berrima Crescent landward of immediate
hazard area within same lot on
redevelopment if revetment wall is not
constructed

05 Investigate feasibility of beach
nourishment

06 Beach scraping to build dune in front of
residences at Berrima Crescent

07 Encourage and assist Dunecare group
to improve dune vegetation management
using appropriate endemic vegetation and
consolidation of beach access at southern
end of beach

08 Develop entrance management
guidelines for mechanical opening of
Ettalong Creek

09 Voluntary purchase of portion of at risk
property

010 Development controls on
redevelopment of properties within hazard
area

011 Construct “tripper” structure to control
opening location of creek

012 Development controls for residences
to be above inundation levels on
redevelopment of properties

013 Monitor existing erosion protection
works in front of surf club

014 Monitor storm run-up levels and dune
erosion

015 Repair of beach accessways and
revegetation of dune following erosion in a
large storm event

Description Responsibility

 Coordinated terminal protection
constructed along existing embankment
funded by landowners

 Council funded portion to protect carpark  Council/OEH/landowners

o Works may comprise engineered
revetment placed along existing eroded
embankment on seaward side of properties

 Monitor effectiveness of existing works in CouncillOEH
a future storm or flood event
 Survey/observations to be taken post- CouncilOEH
storm

© On redevelopment, building to be located

landward of hazard zone

 Property currently has application in place Property owner
for seawall protection with NSW Coastal

Panel which would negate the need for

relocation

 Import of sand into this portion of the
beach to increase buffer against beach Council/OEH
erosion

 Build up sand from the beach berm into a

dune and vegetate as per standard dune

management practice in accordance with  Council/OEH
the Coastal Dune Management Manual

(DLWC 2001).

 Build up sand from the beach berm into a

dune and vegetate as per standard dune
management practice in accordance with  Council
the Coastal Dune Management Manual

(DLWC 2001).

 Specify entrance management guidelines
for opening of Ettalong Creek to encourage
the creek to open in a direction away from
the residences at Berrima Crescent

Council

 Purchase of portion of 8 Berrima
Crescent seaward of hazard zone . Resume
at-risk portion of land with fair compensation
to be negotiated with landowner. Return
resumed portion of land to public space e.g.

parkland, carparking, beach dune NSW Govt./Council

* Property currently has application in place
for seawall protection with NSW Coastal
Panel which would negate the need for
purchase

* Future development to be located
landward of the coastal hazard areaand  Council/landowners
floor levels above inundation level

o Construct a short buried training wall
using reno mattresses to prevent creek from
meandering in front of properties at
southern end of beach

Council/OEH

o Future development to be located
landward of the coastal hazard areaand  Council/landowners
floor levels above inundation level

 Monitor effectiveness of existing works in

a future storm or flood event el QL) SIS

o Visual observations during storm events;

survey marks of debris line atiel) SEE

© Undertake dune management as per

standard dune management practice in

accordance with the Coastal Dune :
Council, OEH

Management Manual (DLWC 2001).

 Consider consolidation of beach
accessways along Umina Beach

Timetable for adoption

(short, medium, long  |Cost

term)

Short to medium term (0
— 20 years)

As required

Short term/ongoing

On redevelopment as
per DCP

Long term (>20 years)

Short term and as
required (0-5 years)

Ongoing

Short term (0-5 years)

Short — medium term

Short term

Short term

Short term

Short term and following
storms as required

Short term and following

storms as required

Short term and following
storms as required

Source of Funding

Council, State Govt.,

$600,000 - $800,000 Private

N/A N/A

$5,000 annual budget

" Council, State Govt.
allocation

No budget allocated Private

Investigation of feasibility
$50,000. Could be done
as part of a city-wide
study

Council, State Govt.

Environmental approvals
$20,000, works $4,000 - Council, State Govt.
$7,000 p.a.

$15,000 - $25,000 p.a. ~ Council, State Govt.

$3,000 Council, State Govt.

Up to $1 million but
subject to agreement  Council, State Govt.
with landholder

N/A N/A

Initial design/

investigation $10,000;

works cost $50,000—  Council, State Govt.
$100,000 plus

maintenance

N/A N/A

N/A N/A

WlthlnIeX|st|ng budget Council

allocations

$200,000 to $500,000 to

cover entire beach from  Council, State Govt.,
Ettalong Point to Federal Govt.
Ettalong Creek

Ocean Umina
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$

$ 500000 § 5,000.00 $

$ 20,00000 $  20,00000 $

$ 1500000 §  25000.00 $

$ 3,000.00 § 3,000.00 $

$ 10,00000 §  10,000.00 $

$ - 8 $
$ -8 $
$ - 8 $

$ 20,000.00 $ 50,000.00 $

20,000.00

16,000.00

60,000.00

50,000.00

80,000.00

20,000.00

28,000.00

100,000.00

100,000.00

200,000.00

$

$

$

$

$

207,900.00

25,000.00

20,000.00

75,000.00

2,500.00

100,000.00

$

$

277,200.00

25,000.00

35,000.00

125,000.00

5,000.00

250,000.00

$

422,100.00

$

562,800.00



Management Action

016 Beach scraping following storm event
to build dune crest level and revegetation

017 Install sand trapping fencing or other
appropriate controls in beach access points
where sand blowout occurs and in the
vicinity of the SLSCs.

018 Complete a vegetation profile for
Umina and Ocean Beach and support the
natural vegetation profile.

019 Increase information signage near surf
clubs on the ecology and history of
Umina/Ocean Beach

020 Improve shade areas around the
grassed areas and car parks near the
SLSCs

021 Maintain current signage and facilities
on a regular basis

022 Encourage and assist Dunecare group
to maintain and revegetate dune after a
storm using appropriate endemic
vegetation

023 Development of local area
(Umina/Ocean Beach) online fact sheets
and encourage local educational programs
in schools regarding the dunes

024 Work with the Central Coast Surf Life
Saving organisation to look at ways to
support Surf Life Savings Australia’s
EcoSurf policy in the region - including
Ocean and Umina Surf Life Saving clubs.

025 Monitor existing erosion protection
works in front of surf club

026 Monitor storm run-up levels and dune
erosion

027 Repair of beach accessways and
revegetation of dune following erosion in a
large storm event

028 Beach scraping following storm event
to build dune crest level and revegetation

029 Install sand trapping fencing or other
appropriate controls in beach access points
where sand blowout occurs and in the
vicinity of the SLSCs.

030 Encourage and assist Dunecare group
to improve dune vegetation management
using appropriate endemic vegetation and
consolidation of beach access

031 Investigate installation of stormwater
energy dissipation to reduce discharge
velocities at outlet

Description Responsibility

 Push sand from the beach berm to the

Council
toe of the dune escarpment
o Installation of sand trapping fencing
where required as part of dune Council/Dunecare

management activities

 Profile the natural vegetation for Umina
and Ocean Beach and ensure that planting
of dune vegetation is consistent with the

natural vegetation profile .
Council/Dunecare

o Action would be integrated into LGA-wide
dune management strategy

o Provide signage which is not visually
obtrusive

A separate city-wide coastal zone Council
education program will investigate and

implement communication of coastal zone
management issues throughout the LGA.

o Tree planting and/or picnic shelters Council

* Maintenance of existing facilities and

upgrade where required conch

 Undertake dune management as per

standard dune management practice in

accordance with the Coastal Dune

Management Manual (DLWC 2001). Council/OEH

o Action would be integrated into LGA-wide
dune management strategy

Action would be incorporated into LGA-wide

Coastal Education Strategy Council/OEH

Council

 Monitor effectiveness of existing works in

a future storm or flood event el QL) SIS

e Visual observations during storm events;

survey marks of debris line il SIS

o Undertake dune management as per

standard dune management practice in

accordance with the Coastal Dune

Management Manual (DLWC 2001).

Consider consolidation of beach Council, OEH
accessways along Umina Beach

 Action would be integrated into LGA-wide
dune management strategy

 Push sand from the beach berm to the

Council
toe of the dune escarpment

o Installation of sand trapping fencing
where required as part of dune
management activities Council/Dunecare

 Action would be integrated into LGA-wide
dune management strategy

© Undertake dune management as per
standard dune management practice in
accordance with the Coastal Dune
Management Manual (DLWC 2001).

Council/OEH

o Dissipate energy in front of stormwater

outlet by installing energy dissipation

blocks, rock apron, or by other methodto ~ Council
reduce velocity of outflows from stormwater

outlet

Timetable for adoption
(short, medium, long  |Cost
term)

Source of Funding

Environmental approvals
$20,000, works $110,000

After storm events as

Council, State Govt.,

required - $140,000 Federal Govt.

Short term $19’000 e Council, State Govt.
maintenance

Short term $.50’O(.)0 DEDEEEEE Council, State Govt.
city-wide for all beaches

Short term $2,500 Council, State Govt.

Short term Within .eX|st|ng budget Council
allocations

As required PIEED-CEIET o oy
design and installation

Short term/ongoing perchalocaiionicy Council, State Govt.

Action 07

Short term/ongoing $10,000 Council, State Govt.

S Within .eX|st|ng budget Council
allocations

Short term and'followmg NA NA

storms as required

Short term and following  Within existing budget Council

storms as required allocations

$20,000 p.a. for two
beach accessway
overhauls.

Council, State Govt.,
Federal Govt.

Short term and following
storms as required

After storm events as  Within budget allocation

required for action 016 Council, State Govt.

Within budget allocation

Short term for action 017 Council, State Govt.

Short term ullT lbudgel alcealo Council, State Govt.
for Action O7

Short term $59’000 s Council, State Govt.
maintenance

Ocean Umina
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$ 20,000.00 §
$ 10,00000 §
$ $
$ 2,500.00 $
$ - §
$ 10,000.00 §$
$ $

$ 10,000.00 $

$ - 8
$ - 8
$ - 8

$ 20,000.00 $

$ - 8

$ $
$ - 8
$ 10,00000 §

20,000.00 $

10,000.00 $

250000 §$

20,000.00 $

10,000.00 $

20,000.00 $

10,000.00 $

110,000.00 $

400.00 $

80,000.00 $

40,000.00 $

140,000.00 $

400.00 $

80,000.00 $

40,000.00 $

500.00 $

100,000.00 $

2,000.00 $

500.00

100,000.00

2,000.00
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Timetable for adoption
Management Action Description Responsibility (short, medium, long  |Cost Source of Funding
term)

032 Post storm beach scraping to assist © Undertake beach scraping to repair the
natural recovery of the dune and repair scour hole caused by stormwater discharge  Council As required $10,000 to $20,000 Council, State Govt. $ 10,00000 $  20,000.00 $ - 8 - 8 - 8 - $ - $ - $ - $ - 8 - % ®
scour caused by stormwater discharge in the area in front of the surf club

 Provide signage which is not visually
033 Increase information signage near surf  obtrusive

clubs on the ecology and history of Council Short term $.40 ’0.0(;) t? belfgocat:d Council, State Govt. $ - $ - $ - $ - $ - $ - $ - § - $ - $ - § - §
Umina/Ocean Beach * Action would be incorporated into LGA- city:wicelfonalllveaches

wide Coastal Education Strategy
034 Improve shade areas around the
grassed areas and car parks near the o Tree planting and/or picnic shelters Council Short term $10.’000 $.20’000 f.or Council $ 10,00000 §  20,000.00

design and installation

SLSCs
035 Maintain current signage and facilities ~  Maintenance of existing facilities and . ; Within existing budget . ) ) ) ) ) ) ) ) ) ) ) )
on a regular basis upgrade where required coc! OIEE allocations il $ $ $ $ $ $ $ $ $ $ $ $
036 Construction of a disabled beach * Beach access ramp at required grade and . $10,000 plus Council, State Govt.,
access point outside Ocean Beach SLSC ~ able to be accessed by wheelchairs corc ST maintenance Private $ LL0ICC R CCone) 0 | & o EOD | € S0 $ $ $ $ $ $

© Undertake dune management as per
037 Encourage and assist Dunecare group  standard dune management practice in
to maintain and revegetate dune after a accordance with the Coastal Dune . . Part of allocation for .
ST A ST Management Manual (DLWG 2001). Council/OEH Short term/ongoing Action 07 Council, State Govt. $ $ $ $ $ $ $ $ $ $ $ $
vegetation  Action would be integrated into LGA-wide

dune management strateay
038 Development of local area .

; ) . . . ) Part of allocation for LGA

(Umina/Ocean Beach) online fact sheets  Action would be incorporated into LGA-wide CouncilOEH Shorttermiongoing wide Coastal Education  Council, State Govt, $ . - . - s . ) s C s - - - - )

and encourage local educational programs  Coastal Education Strategy

in schools regarding the dunes SIEE)

039 Work with the Central Coast Surf Life

Saving organisation to look at ways to PP

support Surf Life Savings Australia’s Council Short term il lemstmg e Council $ - $ - 8 - 8 - 8 - 8 - $ - 8 - 8 - 8 - 8 - 8 -
o " ; : allocations

EcoSurf policy in the region — including

Ocean and Umina Surf Life Saving clubs.

040 Monitor storm run-up levels and dune e Visual observations during storm events; Council. SLSC z:}g:it:m;tzpzs as Within existing budget Council $ X $ S s ) $ S s S ) $ S s ) $ . - s ) $

erosion survey marks of debris line ! require(? allocations

o Undertake dune management as per
standard dune management practice in
accordance with the Coastal Dune
Management Manual (DLWC 2001).
Consider consolidation of beach

041 Repair of beach accessways and Short term and

Within budget allocation  Council, State Govt.,

revegetation of dune following erosion in a Council, Dunecare following storms as . $ $ $ $ $ $ $ $ $ $ $ $
Iargeg ST CE 2 accesswavs alona Umina Beach require(? for Action 015 Federal Govt.
 Action would be integrated into LGA-wide
dune management strategy
042 Beach scraping following storm event e Push sand from the beach berm to the Council After storm events as  Within budget allocation = Council, State Govt., $ $ $ ) $ $ - s ) $ $ ) $ $ S ) $
to build dune crest level and revegetation toe of the dune escarpment required for action 016 Federal Govt.
p
* Temporarily fence off beach section to
prevent public access, use excavator to
043 Collapse steep eroded escarpment collapse dune escarpment, then revegetate . Short term and as $5,000 for excavator hire Council, State Govt., ) : ) : :
and revegetate following erosion events in accordance with the techniques of the requiret per event ederal Govt.
A o p— ) d ith the technig fth Council ired Federal G $ 500000 § 5,000.00 $ 20,00000 $ 20,000.00 $ 25,000.00 $ 25,000.00 $ $ $ $ $ $
Coastal Dune Management Manual (DLWC
2001).
o Source sand for beach nourishment and Immgd (e EBIED Sl
; scraping of sand along
place on the beagh to build up d}me and beach from areas with $50,000 for interim
create buffer agalqst storm erosion. excesssand asan  Works; $50,000 for
Undertake as required Aoy investigation and
044 Investigate feasibility of beach interim measure. approvals for Coundil. State Govt
nourishment to increase erosion buffer at Council PP . . $ 100,00000 $  100,000.00 $  1,400,000.00 $ 1,400,000.00 $  1,750,000.00 $  1,750,000.00 $ - $ - 8 -8 - % - $
hment work Federal Govt
Ettalong Point Investigation/approvals ML ML Sheot
* Undertake scraping of sand along beach Year 1, works $35an00 p: [Ectiel
from areas with excess sand as an interim immediately after in COSIh;Pefn lng‘o:
measure. combination with dune Metfod of nourishment
management activities
» Works may comprise engineered rock DG e £
ORI CREMMRERBNOW) oo ootz g s ST 0SS SiilEn@=6  |mlsdGen, el SHpem, $ 104000000 $ 104000000 § 4000000 $ 4000000 $ 5000000 § 50,000.00 $ S .8 .8 .8 .8

protect The Esplanade at Ettalong Point years) $10,000 p.a. Federal Govt.

for a length of around 100 m )
maintenance cost



Management Action

046 Encourage and assist Dunecare group
to improve dune vegetation management
using appropriate endemic vegetation and
consolidation of beach access

047 Investigate ir ion of stc
energy dissipation to reduce discharge
velocities at stormwater outlets

048 Post storm beach scraping to assist
natural recovery of the dune and repair
scour caused by stormwater discharge

049 Development of local area
(Umina/Ocean Beach) online fact sheets
and encourage local educational programs
in schools regarding the dunes

Description Responsibility

o Undertake dune management as per

standard dune management practice in

accordance with the Coastal Dune

Management Manual (DLWC 2001). Council/OEH

o Action would be integrated into LGA-wide
dune management strategy

« Dissipate energy in front of stormwater

outlet by installing energy dissipation

blocks, rock apron, or by other method to ~ Council
reduce velocity of outflows from stormwater

outlet

© Undertake beach scraping to repair the

scour hole caused by stormwater discharge Council
in the area in front of the surf club

Council/OEH

Timetable for adoption

(short, medium, long
term)

Short term

Short term

As required

Short term/ongoing

Cost Source of Funding

Ocean Umina
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Publictunding | I 1 I I [  lprivatefunding f I I I ] 0
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Within budget allocation Council, State Govt,

for Action 07
I Council, State Govt. $ 1000000 § 10,00000 $ 4000000 $ 40,000.00 $ 2,000.00 $ 2,000.00
maintenance
Within allocation for .
Action 016 Council, State Govt. $ $ $ - $ $ - 8 5
Within budget allocation ’
for Action 023 Council, State Govt. $ $ $ $ $ $
TOTAL $  1,340,500.00]$ 1,410,500.00 | $  1,956,800.00 | § 2,208800.00]s  2360400.00]8 264720000] |s - Js - fs - Is - Is 42210000]s  562,800.00

Total Public + private _|§  1,340,500.00] s 1,410,500.00 [$  1,056800.00[s  220880000]s 2782500008 321000000 [ | | | | [ |



Management Action

Description

Responsibility

Timetable for adoption
(short, medium, long
term)

Putty-Killcare

Page 12
veart | lveas2.5 |  lvears5-10 I

K1 Geotechnical investigation of surf club
area

K2 Erosion Protection works at surf club if
required based on outcome of geotechnical
investigation

K3 Repair damage to surf club carpark
should storm erosion occur

K4 Investigate feasibility of beach
nourishment in front of surf club

K5 Beach scraping to build vegetated dune
in front of surf club above the wave runup
level with vegetation and/or fencing

K6 Future relocation of surf club and
associated infrastructure to an area
landward of the coastal hazard area if
required

K7 Redevelop surf club on deep piled
foundations on future redevelopment

K8 Continue dune vegetation management -

Assist/encourage community groups with
dune management actions including
Dunecare/Bushcare

K9 Complete a vegetation profile for
Putty/Killcare Beach and support the natural
vegetation profile.

K10 Move carpark landward in future

e Geotechnical drilling to investigate

subsurface conditions for surf club.
Council/SLSC

¢ Geotech investigation to confirm
condition of surf club footings/piles.

e Works may comprise engineered
revetment placed along existing
embankment on seaward side of surf club

Council/SLSC

e Restore carpark using damage
resistant pavement should it be damaged Council/SLSC
in a future storm event

e |mport of sand into this portion of the
beach to increase buffer against beach
erosion

Council/OEH

e Scrape sand to build a dune in front of
the surf club and vegetate as per
standard dune management practice in
accordance with the Coastal Dune
Management Manual (DLWC 2001).

Council/OEH

¢ Relocate surf club to an area outside
the erosion hazard zone e.g. adjacent to
the main carpark

. Council/SLSC
o Offer to purchase surf club and provide

new site, funded by State Government or
jointly with Council at market value

¢ On future redevelopment of surf club,

reconstruct on deep piled foundations.

Existing surf club foundations comprise of Council/SLSC
piles grout injected socketed into

underlying bedrock.

e Provide support and education to local
Dunecare groups and local residents to
maintain dune as required and repair after
a storm

Council

o Profile the natural vegetation for
Putty/Killcare Beach and ensure that
planting of dune vegetation is consistent
with the natural vegetation profile

e Move carpark landward as erosion

) : Council
threat increases in future

Council/Dunecare

Short term

Short to medium term (0
- 20 years)

As required

Short to medium term

Short term and as
required (0-5 years)

Long term (>20 years)

Long term (>20 years)

Ongoing

Short term

Long term (>20 years)

Source of Funding

$20,000 Council, Private

$20,000 design cost to
be allocated in years 2 —
5, $700,000 - $1 million
to be allocated after
future review of CZMP

Council, State Govt.,
Private

$65,000 to $130,000 Council, Private

Investigation of feasibility
$10,000. Could be done
as part of a city-wide
study

Council, State Govt.

Environmental approvals
$20,000, works $5,000 - Council, State Govt.
$8,000 p.a.

None required prior to

2025 NA

None required prior to

2025 N/A

$15,000 - $25,000 p.a. ~ Council, State Govt.

$50,000 to be allocated

city-wide for all beaches AL SRS

None required prior to

2025 NA

20,000.00 $

65,000.00

25,000.00

15,000.00

$

$

$

20,000.00

130,000.00

28,000.00

25,000.00

40,000.00

20,000.00

60,000.00

40,000.00

32,000.00

100,000.00

25,000.00

75,000.00

$

$

40,000.00

125,000.00



Management Action

Description

Responsibility

Page 13

Year1 |  Jveas2.5 |  Jvears5-10 I

Putty-Killcare

Timetable for adoption
(short, medium, long
term)

K11 Improve stormwater outlet by installing
energy dissipation to minimise scour and
prevent sand ingress into outlet

K12 Regrade/repair scour caused by
stormwater outlet

K13 Future relocation of camping area
infrastructure to an area landward of the
coastal hazard area

K14 Monitor beach for erosion in front of
surf club and camping area

e |nstall energy dissipation e.g. rocks at

outlet to reduce scour caused by Council

stormwater flow

o Regrade beach profile to repair scour Council

caused by stormwater outlet

. Qndertake prg, during anfi pc?st storm OEH (NPWS)
actions when trigger for action is reached

e Undertake monitoring of the beach to

establish erosion risk to surf club and Council/NPWS/SLSC

camping infrastructure

Short term $50,000 + maintenance ~ Council, State Govt. $ 10,000.00 $  10,000.00 $ 40,000.00 $ 40,000.00 $ 2,000.00 $ 2,000.00
. Within existing budget .
After storms as required allocations Council $ $ $ $ $ $
) None expected prior to
As required State Govt. $ - $ - 8 - 8 - 8 - 8 -
2025
Short term/ongoing N/A N/A $ - $ - 8 - 8 - 8 - $ =

TOTAL $  135,000.00 | $ 213,000.00 | $ 160,000.00 | $ 212,000.00 | $ 102,000.00 | $ 167,000.00



Management Action Responsibility

M1 Erosion Protection works for Surf Club

M2 Monitor performance of existing erosion
works around base of Norfolk Island Pine
trees and at surf club at southern end of
beach and replace/improve as required

M3 Erosion protection works for Marine
Parade

M4 Investigate feasibility of beach
nourishment in front of surf club and Marine
Parade

M5 Beach scraping to build dune in front of
Surf Club, eroded pine tree roots and Marine
Parade in the interim until erosion protection
works are constructed

M6 Undertake geotechnical investigation of
area behind Marine Parade

M7 Development controls for residences to
be on piled foundations on redevelopment of
properties based on defined building line
criteria and with new buildings to be founded
into 2100 Stable foundation Zone

M8 Landward relocation of sewer
infrastructure along Marine Parade if erosion
protection works not implemented

M9 Repair damage to Marine Parade should
it be damaged by future erosion if erosion
protection works not implemented

M10 Improve energy dissipation at
stormwater outlets

e Works may comprise engineered rock
revetment works constructed along face
of existing embankment in front of surf
club

SLSC/Council/OEH

e Monitor effectiveness of existing

. Council, OEH, SLSC
works in a future storm event

e Works may comprise engineered rock

revetment works constructed along face

of existing embankment at Marine

Parade and could be a continuation of a Council/OEH/RMS/SLSC
revetment provided at the Surf Club.

Could be implemented as an

emergency or temporary measure.

e Source sand for beach nourishment
and place on the beach to build up dune Council/OEH
and create buffer against storm erosion

e Build up sand from the beach berm

into a dune and vegetate as per

standard dune management practice in - Council
accordance with the Coastal Dune

Manaaement Manual (DLWC 2001).
e Geotechnical drilling to investigate

subsurface conditions on landward side
of Marine Parade to inform location of
landward limit of Zone of Reduced
Foundation Capacitv

Council

e Define a building line and
development controls for development
within hazard zone at this portion of the
beach

Council

® Reconstruct sewer line on landward
side of Immediate Zone of Slope
Adjustment line

Council

¢ Repair damage to the road using
damage resistant pavements should it
be impacted by erosion (i.e. accept

existing risk) Council/RMS

e Undertake repairs to the road as a
post-storm emergency measure

e Two stormwater outlets — one at
Marine Parade Carpark and one
draining the reserve near corner of
Marine Parade and Gerda Road —
provide energy dissipation to reduce
impact of scour on beach

Council

MacMasters-Copacabana

Timetable for adoption
(short, medium, long
term

Short term (0 - 5 years)

Short term and following
storms as required

Short term (0 - 5 years)

Medium term (5 - 20
years)

After storm events as
required

Short term

Short term

Short term (0 - 5 years)

As required

Short term (0 — 5 years)

$40,000 design cost,

$700,000 - $1 million can Council, State Gowt.,

be included within
budget for Action M4

Within existing budget
allocations

$40,000 design cost can
be included within
allocation for Action M1,
$2.0 - $3.0 million +
maintenance can be
shared between all
responsible parties

Investigation of feasibility

$50,000. Could be done
as part of a city-wide
study

$20,000 environmental
approval, works $20,000
to $25,000

$30,000 but higher if
undertaken individually
by local landowners

Within existing budget
allocation

Investigate feasibility
$5,000, works cost
$100,000 to $200,000 if
erosion protection works
not implemented

$150,000 - $200,000 to
2020

$50,000 - $100,000 +
maintenance

Page 14

ear1t | fveas2-s ]  veass-to | |

Private $ 40,000.00 $ 40,000.00 $

Council $ - $ - $

Council, State Gowt., $ $

Federal Govt., Private

Council, State Gowt. $ - $ -3

Council, State Govt. $ 20,000.00 $ 20,000.00 $
Council, State Govt.,

Private $ 30,000.00 $ 30,000.00 $

Council $ - 8 - 9

Council, State Govt.,

Federal Gout. $ 5,000.00 $ 5,000.00 $
Council, State Gowt.,

Federal Govt. $ $ $
Council, State Govt. $ 10,000.00 $ 10,000.00 $

20,000.00 $

100,000.00 $

150,000.00 $

40,000.00 $

$  2100,000.00 $  3,150,000.00
$ $
25,000.00 $ - %
$ $
$ $
200,000.00 $ - $
200,000.00 $ - %
90,000.00 $ 2,000.00 $ 4,500.00



Management Action Responsibility

M11 Periodic beach scraping to repair
damage caused by scour from stormwater

e Scrape sand from beach berm to

repair areas scoured by stormwater Council

MacMasters-Copacabana

Page 15
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Timetable for adoption
(short, medium, long |Cost Source of Funding
term

Environmental approval

After storm events as cost included in Action

Council, State Govt.

$

10,000.00

20,000.00 $

required M@, works cost $10,000 -
outlet outflow $20,000 p.a.
e Build up sand from the beach berm
into a dune and vegetate as per
M12 Encourage and assist Dunecare group ~ Standard dune management practice in
to improve dune vegetation management accordance with the Coastal Dune — Goyncil Ongoing $15,000 - $25,000 p.a.  Council, State Gowt. $  15,000.00 25,000.00 $ 60,00000 $  100,000.00 $ 7500000 $  125,000.00
using appropriate endemic vegetation Management Manual (DLWC 2001).
e Action would be integrated into LGA-
wide dune management strategy
M13 Improve pedestrian access onto beach e Improve pedestrian access onto
from carpark and minimise scour caused by~ beach by constructing in accordance ~ Council Short term (0 - 5 years) $20,000 Council, State Gowt. $ 20,000.00 20,000.00 $ $ $ - 5 -
beach shower with relevant Australian Standard
M14 Monitor rock pool for storm damage and LI 3ol gy e gﬁuodnlzrgﬁ)zv:t?;::msnng
- . P g staff inspections, can be done when Council Ongoing g ' Council, State Govt. $ 5,000.00 $ 5,00000 $ 20,000.00 $ 20,000.00 $ 25,000.00 $ 25,000.00
repair if required . . : allocate $5,000 p.a. for
pool is emptied for cleaning )
reoairs
M15 Geotechnical investigation and stability =~ e Geotechnical investigation of cliff EELas Short term $30,000 Council. State Govt $ 30.000.00 3000000 §$ $ $ .S i
of cliff between 45 and 65 Tudibaring Parade  stability, risk to life assessment ' ' ' T T
Council
M16 Development controls for residences on e Define a building line and
Tudibaring Parade to be on piled foundations  development controls for development . Within existing budget .
on redevelopment of properties based on a within hazard zone at this portion of the Counci Short term allocation Counci $ $ $ $ $ $
defined building line beach
 Not allow further subdivision of
M17 Not allowing further subdivision of properties on the seaward side of R
. . 0 . . . Within existing budget :
properties on seaward side of Tudibaring Tudibaring Parade as the seaward side  Council Short term , Council $ - $ - 8 - $ - 3 - 8
. . allocation
Parade of these lots is subject to unacceptable
coastal risk
M18 Investigate feasibility of beach e Source sand for beach nourishment Medium term (5 - 20 {sn;g zt(;%atggucl); E:i::zy
nourishment to increase erosion buffer in this ~ and place on the beach to build up dune Council/OEH SN Council, State Govt. $ - $ - $ - $ - 3 - 8
. : years) as part of a city-wide
area and create buffer against storm erosion study
o Eroug s D+ O ol
and local residents to maintain and prog ; o . Council/OEH Short term (0 -5 years) $15,000 - $25,000 p.a ' N $ 15,000.00 $ 25,000.00 $ 60,000.00 $ 100,000.00 $ 75,000.00 $ 125,000.00
encourage residents to maintain dune in Federal Govt.
revegetate dune : .
front of their properties
e Works may comprise similar design to
existing adjacent works i
. . e Works could be considered to be Local landowners, Sl B el term,.
M20 Erosion protection works to be allowed ) L . some of these properties . .
) emergency works if they are in line with  Council/Coastal Panel for i None allocated in CZMP  Private $ - $ - $ - $ - $ -3
for properties . already have protection
the requirements of the Code of DA assessment installed
Practice under the Coastal Protection
Act
e Extend existing training wall along Investigation cost
M21 Seaward extension of existing training southern side of entrance to prevent Council/OEH Medium term (5 - 20 $30,000, works and Councill State Govt $ 3000000 § 30,000.00 $ - s S 400,000.00 $ 500,000.00

approvals cost $400,000 -
$500,000

wall along southern side of entrance erosion of toe of dune at southern end years)

of entrance. Links to action M23.



Management Action Responsibility

M22 Undertake review of entrance
management procedure as recommended by
Gosford Coastal Lagoons CZMP. Implement
management actions as required

C1 Encourage and assist Dunecare group
and local residents to maintain and
revegetate dune

C2 Erosion Protection works for Copacabana
Beach Surf Club

C3 Reconstruct SLSC on deep pile
foundations on redevelopment of the club

C4 Erosion protection works for Del Monte
Place to be installed once erosion
escarpment reaches set trigger distance from
edge of road

C5 Landward relocation of sewer and water
infrastructure as well as other utilities along
Del Monte Place

C6 Investigate beach nourishment in front of
surf club and Del Monte Place

C7 Repair damage to Del Monte Place, Surf
Club and surrounding land should it be
damaged by future erosion

C8 Long term narrowing, removal and
relocation or provision of alternative access
for Del Monte Place if erosion protection
works are not implemented

¢ Updated CZMP for Gosford Lagoons
includes specific entrance management Council
measures relating to Cockrone Lagoon

e Provide community education
program and material assistance to
encourage residents to maintain dune in
front of their properties

Council/OEH

® Terminal protection for Copacabana
surf club. Surf club is constructed on
piles so terminal protection would not
improve erosion protection for the
building itself but for surrounding land

Council/SLSC

e Copacabana surf club. Surf club has
been recently redeveloped and
reconstructed on piles so
redevelopment not likely to be required
in the short to medium term

Council/SLSC

e Not likely to be required for several
years as road not within Inmediate
Zone of Slope Adjustment

e Engineered buried terminal protection
structure to be implemented in the
future once roadway subject to
immediate erosion hazard risk, or piled
seawall on seaward side of road similar
to that at Terrigal

Council/BMS

e Not likely to be required for several
years as services not within Inmediate
Zone of Slope Adjustment

e Source sand for beach nourishment
and place on the beach to build up dune Council/OEH
and create buffer against storm erosion

e Undertake repairs to the road using
damage-resistant pavements as a post- Council/RMS
storm emergency measure

e Long term narrowing of Del Monte
Place to a single lane, relocation of
services, followed by purchase of an
alternative access easement at the rear
of the properties for provision of access
to properties along Del Monte Place

Council/RMS

Council and relevant
services providers

MacMasters-Copacabana

Timetable for adoption

(short, medium, long
term

Short term (0 - 5 years)

Short term (0 — 5 years)

Medium term (5 - 20
years)

Long term

Long term (> 20years)

Long term (> 20years)

Long term (>20 years)

Medium term and as

required (> 5 years)

Long term (> 20 years)

$5,000 for review,
$12,000 p.a. ongoing
lagoon opening cost

Council, State Govt.

Council, State Govt.,

$15,000 - $25,000 p.a. Federal Govt.

No budget allocated as
part of this CZMP,

$600,000 to $800,000 if Al
required in future
N/A N/A

Medium term design

investigation $40,000.

No budget allocated for ~ Council, Private
construction as part of

this CZMP

No budget allocated in
this CZMP,
investigations into
feasibility to be done
under existing allocated
budgets

N/A

Investigation of feasibility
$50,000. Could be done
as part of a city-wide
study

Council, State Govt.

$300,000 to $400,000

per event but low

probability of occurrence. Council, State Govt.
Budget to be allocated

after 2020.

No budget allocation

within this CZMP NA

$

5,000.00

15,000.00

$ 500000 $
$ 2500000 $
$ -8
$ $
$ $
$ $
$ $
$ $
$ $

48,000.00

60,000.00

$

$

48,000.00 $

100,000.00 $

ear1t | fveas2-s ]  veass-to | |

60,000.00 $

75,000.00 $

40,000.00 $

300,000.00 $
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60,000.00

125,000.00

40,000.00

400,000.00
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Timetable for adoption
Management Action Description Responsibility (short, medium, long |Cost Source of Funding
term

C9 Development controls for residences and o Define a buiding line and

comme‘rmal premises to be on piled . development controls for property within Council Short term W|th|n.eX|st|ng budget Council $ o $ -8 - 8 - % - $
foundations on redevelopment of properties . : ) allocation
' S this hazard zone at this portion of beach

based on a defined building line

¢ Undertake geotechnical drilling to
C10 Geotechnical investigation around surf determine the nature of the material
club area and on landward side of Del Monte  under the beach near Surf Club, to . .
Place to confirm level of bedrock and reduced  determine whether buildings landward Gl i (U=syes) R0 Gt S e $ ’ § e SRy |5 S |8 e
foundation capacity hazard of Del Monte Place would be subject to

reduced foundation capacity

e Works could be considered to be :

. L Short to medium term,
C11 Erosion protection works to be allowed ey LSy Rl i [T, some of these properties
: the requirements of the Code of Council/Coastal Panel for .~ None allocated in CZMP  Private $ - $ - $ - $ - $ - $

for properties . : already have protection

Practice under the Coastal Protection DA assessment .

installed

Act

C12 Improve energy dissipation at e Major stormwater outlet adjacent to . . .
Council Short term (0 - 5 years) $50,000 + maintenance  Council, State Govt. $ 10,000.00 $ 40,000.00 $ 1,600.00 $ 1,600.00 $ 2,000.00 $ 2,000.00
stormwater outlet surf club
$10,000 design/approval

e Construct a short buried training wall

using rock, reno mattresses or
C13 Improve existing outlet control structures ~ geotextile bags to prevent . $50,000 construction + :
to prevent scour of the base of the dune stormwater/creek flows from Council Short term (0 — 5 years) maintenance costs 1% Council, State Govt. $ 10,000.00 $ 10,000.00 $ 50,000.00 $ 50,000.00 $ 2,500.00 $ 2,500.00

meandering in front of dune at northern p.a.

end of beach

TOTAL $ 270,000.00|$  340,000.00 | $ 639,600.00 | $ 964,600.00 | $  3,156,500.00 | $  4,559,000.00



A1 Construct seawall to protect water and sewer
infrastructure and improve beach access/amenity in
front of the surf club

A2 Survey floor levels to determine degree of
inundation hazard

A3 Repair damage to carpark and other infrastructure

should storm erosion occur

A4 Beach scraping to build vegetated dune in front of
carpark

A5 Monitor performance of existing rock works in front
of surf club and carpark following a large storm

A6 Development controls based on a defined building
line with new buildings to be founded into 2100 Stable
Foundation Zone

A7 Erosion protection works to be allowed for
properties for emergency protection

A8 Investigate beach nourishment to increase erosion
buffer in this area

A9 Beach scraping to build dune in front of residences

A10 Repair of beach accessways and revegetation of

dune following erosion in a large storm event

A11 Encourage and assist Dunecare group to improve

 Vertical seawall to be implemented to protect water and
sewer infrastructure, in accordance with concept
presented in Avoca Beach Southern Foreshore
Masterplan

* Undertake survey of existing floor levels - raising
buildings could be examined as an action

 Restore carpark using damage-resistant pavements
should it be damaged in a future storm event

 Scrape sand to build a dune in front of the carpark and
vegetate as per standard dune management practice in
accordance with the Coastal Dune Management Manual
(DLWC 2001).

® Assess post-storm damage to existing rock protection at
Surf Club and carpark to determine level of protection
provided and design upgrade if necessary

« Define a building line and development controls for
property within hazard zone at this portion of the beach

* Works may comprise similar design to existing adjacent
works

 Source sand for beach nourishment and place on the
beach to build up dune and create buffer against storm
erosion

* Build up sand from the beach berm into a dune and
vegetate as per standard dune management practice in
accordance with the Coastal Dune Management Manual.
(DLWC 2001).

© Undertake dune management as per standard dune
mar practice in with the Coastal
Dune Management Manual (DLWC 2001).

© Undertake dune management as per standard dune

dune i using appropri

practice in I with the Coastal

endemic vegetation

A12 Monitor Norfolk Island pine stability

A13 Devel

controls for

to be above
levels on of {

[ [Py

A14 Erosion protection works in front and around the
stormwater outlet should storm erosion occur

A15 Improve energy dissipation at stormwater outlets

A16 Development controls for residences to be above
inundation levels on redevelopment of properties

A17 Review entrance management guidelines for
mechanical opening of Avoca Lake

A18 Allow lagoon frontage properties to self-protect

A19 Encourage and assist Dunecare group to improve

dune vegetation 1t using appropri:
endemic vegetation

A20 Relocation of sand to improve beach access and
amenity

A21 Repair damage to carpark and other infrastructure
should storm erosion occur

A22 Beach scraping to build dune in front of carpark
and properties 165 Avoca Drive to 15 Ficus Avenue

A23 Allowing development landward of a specially
defined building line with piled foundations into the
2100 Stable Foundation Zone (i.e. similar to existing
DCP, status quo, A4.2)

Dune Management Manual (DLWC 2001).

 Undertake regular inspection of Norfolk Island Pines to
ensure root system not unduly damaged by erosion

o As per existing DCP

* Work may comprise a suitable apron or rock protection
in front of the outlet

* Dissipate energy in front of stormwater outlet by

installing energy dissipation blocks, rock apron, or by other

method to reduce velocity of outflows from stormwater
outlet

o As per existing DCP

 Based on findings of Avoca Storm Wave Inundation
Study (2009) and Hazard Assessment (2014)

 The entrance management policy and procedure for
Avoca Lake is to be reviewed as identified in the Gosford
Lagoons planning process

o Allow property owners to self-protect when erosion

escarpment reaches trigger distance from defined building Council/Coastal Panel to

line

© Undertake dune management as per standard dune
management practice in accordance with the Coastal
Dune Management Manual (DLWC 2001). Remove weeds
and install native vegetation. Provide support to local
Dunecare groups and local residents to maintain dune as
required

 Physical relocation of sand along the beach from
entrance area to improve beach amenity elsewhere

* Restore carpark using damage-resistant pavements
should it be damaged in a future storm event

* Build up sand from the beach berm into a dune and
vegetate as per standard dune management practice in
accordance with the Coastal Dune Management Manual
(DLWC 2001).

© Define a building line and development controls for
property within hazard zone

Council

Council

Council

Council

Council

Council

Local landowners,
Council/Coastal Panel
for DA assessment

Council/OEH

Council

Council, Dunecare

Council/OEH

Council/OEH

Council

Council

Council

Council

Council

Property owners,

assess individual DAs

Council/OEH

Council

Council

Council

Council

Timetable for adoption

$3 million including design and

Short term environmental approval +
maintenance

Short term $5,000

As required, less likely to be

required if action A1 $150,000 to $180,000

implemented

$20,000 environmental approval,

Short term (0-5 years) works $5,000 p.a.

Short term and as required, in

interim until Action A1 N/A

implemented

Short term Within existing budget allocation

Short to medium term, some of
these properties already have ~ None allocated in CZMP
protection installed

Investigation of feasibility
$50,000. Could be done as part of
a city-wide study

Medium term

Short term (0 - 5 years, Approvals cost included in Action
ongoing) A4, works cost $50,000

Short term and following
storms as required

$30,000 - $40,000 plus
maintenance

Short term $10,000 plus maintenance

Short term and ongoing Within existing budget allocations

Short term N/A
Short term $100,000 plus maintenance
Short term $50,000 + maintenance

Short term N/A

$5,000 for review + $12,000 p.a.

Short term .
average lagoon opening cost

Short term None allocated in CZMP
Short term Within budget allocation for Action
A1
. Approvals cost included in Action
Elaiemonzeny A4, works cost $5,000 p.a.
s $150,000 to $180,000 following

storm event

Short term (0 - 5 years) $50,000 every two years

Short term Within existing budget allocation

Avoca-North Avoca

Council, State Govt.

Council

Council, State Govt., Federal
Govt.

Council

N/A

Council

Private

Council, State Govt.

Council, State Govt.

Council, State Govt., Federal
Govt.

Council, State Govt.

N/A

N/A

Council

Council, State Govt.

N/A

Council, State Govt.

Private

Council, State Govt.

Council
Council, State Govt., Federal

Govt.

Council, State Govt.

Council
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$

$

$

$

5,000.00

150,000.00

25,000.00

10,000.00

100,000.00

10,000.00

5,000.00

5,000.00

50,000.00

$

$

$

$

$

180,000.00 $

25,000.00 $

$

10,000.00 $

100,000.00 $

10,000.00 $

5,000.00 $

5,000.00 $

$

50,000.00 $

3,000,000.00

50,000.00

30,000.00

400.00

4,000.00

40,000.00

48,000.00

20,000.00

150,000.00

100,000.00

$

$

$

$

$

$

$

$

$

$

3,000,000.00

50,000.00

40,000.00

400.00

4,000.00

40,000.00

48,000.00

20,000.00

180,000.00

100,000.00

$

$

$

$

$

$

$

$

$

$

150,000.00

1,500.00

500.00

5,000.00

2,000.00

60,000.00

25,000.00

100,000.00

$

$

$

$

$

$

$

$

150,000.00

2,000.00

500.00

5,000.00

2,000.00

60,000.00

25,000.00

100,000.00

Not needed once
seawall in place

<




Management Action

A24Development approval conditions for new
develoy to specify that to services
are to be maintained by owner in the event of storm

erosion

A25 Erosion protection works to be allowed for
properties

A26 Monitor storm run-up levels and dune erosion

A27 Terminal seawall protection for all the properties

A28 Terminal seawall protection for the properties
north from the Surf Club only

A29 Investigate beach nourishment to increase erosion
buffer in this area

A30 Repair of beach accessways and revegetation of
dune following erosion in a large storm event

A31 Encourage and assist Dunecare group to improve

* Include as a special condition in the DCP Council

* Works may comprise similar design to existing adjacent

works
Local landowners,

Council/Coastal Panel

* Works could be considered to be emergency works if for DA assessment

they are in line with the requirements of the Code of
Practice under the Coastal Protection Act

o Visual observations during storm events; survey marks

of debris line Council, SLSC

* Works may comprise a buried armour seawall protection
for all the properties along North Avoca beachfront.

* Engineered buried terminal protection structure to be
implemented in the future once properties subject to Landowners, Council,
immediate erosion hazard risk. OEH

* Could be funded jointly by State, Federal Government

and directly affected landowners or by landowners only.

 Engineered buried terminal protection structure to be
implemented Landowners, SLSC,

« Could be funded jointly by State, Federal Government  Council, OEH

and directly affected landowners or by landowners only

 Source sand for beach nourishment and place on the
beach to build up dune and create buffer against storm  Council/OEH
erosion

* Undertake dune management as per standard dune
practice in with the Coastal
Dune Management Manual (DLWC 2001).

Council/Dunecare

© Undertake dune management as per standard dune

dune i using appropri practice in dance with the Coastal Council/OEH
endemic vegetation Dune Management Manual (DLWC 2001).
A32 Development controls for residences to be above o As per existing DCP Coundil

inundation levels on redevelopment of properties

A33 Improve energy dissipation at stormwater outlets

A34 Repair damage to surf club carpark should storm
erosion occur

A35 Beach scraping to build vegetated dune in front of
surf club and carpark above the wave runup level with
vegetation and/or fencing

A36 Confirm whether SLSC is constructed on deep
pile foundations and reconstruct on deep pile
foundations on redevelopment of the club if required

o Dissipate energy in front of stormwater outlet by
installing energy dissipation blocks, rock apron, or by other

method to reduce velocity of outflows from stormwater (]
outlet

 Restore carpark using damage-resistant pavements Coundil
should it be damaged in a future storm event

 Scrape sand to build a dune in front of the surf club and
vegetate as per standard dune management practice in Council

accordance with the Coastal Dune Management Manual
(DLWC 2001).

* On future redevelopment of surf club, reconstruct on
deep piled foundations. Surf club likely to be underlain by  Council/SLSC
rock — foundations can be piled into the rock

Avoca-North Avoca

Timetable for adoption

___________
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Short term Within existing budget allocation ~ Council $ $ $ $ $ $ - 8 °
Short to medium term, some of
these properties already have  None allocated in CZMP Private $ -8 $ - 8 $ - $ -8 g
protection installed
Short term and following TR . S oo
.t Within existing budget allocations - Council, Private $ $ $ $ $ $ - 8 =
No budget allocated as part of this .
Long term CZMP, to be reviewed following (Gesl §tate (i e $ - $ $ - 8 $ - $ - 8 =
A Govt., Private
subsequent review of CZMP
$40,000 design cost, $1.2 million
Short - medium term (0-20  approval and construction cost to  Council, State Govt, Federal : Assumed portion of
years) be allocated after 2020 + Gowt, Private B A 4000000 $ $ $ 20000000 § 21000000 e Y T (6 SO
maintenance
Investigation of feasibility
Short term $50,000. Could be done as part of Council, State Govt. $ $ $ - $ $ - $ - 8 -
a city-wide study
Shortterm and ollowing ¢35 4 40,000 + maintenance CCUNCH: State Govt Federal g 555 4000000 $ 3000000 § 40,0000 § 150000 § 2,000.00 $ - |6 .
storms as required Govt
Short term $10,000 + maintenance Council, State Govt. $ 10,000.00 10,000.00 $ 400.00 $ 400.00 $ 500.00 $ 500.00 $ - $ -
Short term N/A N/A $ $ $ $ $ $ -8 =
Short term $50,000 + maintenance Council, State Govt. $ 10,000.00 10,000.00 $ 40,000.00 $ 40,000.00 $ 2,000.00 $ 2,000.00 $ - 8 -
As required $60,000t0 $80,000 Sourcl, Sate Gor Fedrel g g0.000.00 80,0000 $ $ - |6 $ - $ -8 -
Short term (0-5 years) BN CTH TS IS o ) 6o $ 2000000 20,000.00 $ 16,00000 § 28,000.00 $ 20,000.00 $ 35,000.00 $ - 0§ -
y $4,000 - $7,000 p.a. works costs g o R o ,000. ,000. ,000.
Medium term (5 - 20 years)  Within existing budget allocations - Council, Private $ $ $ -8 $ - $ - 8 °
s 53000000fs 58500000 3528800005 350080000 s  57800000fs so400000f s - fs - ls - 0s - ls 105000000f$ 105000000

Total public + private s 530000001 58500000]$ 352880000 | 3590800005 628000008 des00000) | | | | | | |
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etable for adoption
Management Action cription Responsibility (short, medium, long Source of Funding
term

TW1 Monitor performance of existing seawall

* Monitor performance of existing seawall

. . : . . structure following storm events and Council/OEH Short term, ongoing - - - -
in addressing erosion and inundation N "
inspect for signs of damage
* Monitor beach profile following storm
TW2 Monitor beach profile following events and inspect for signs of damage. . . Within existing budget "
significant storm events Implement actions in Council's Beach Lol glcierlcrooiny allocations (Cae] $ $ $ $ $ $ $ $ $ $ $
Manaaement Policy
. Investigation of feasibility
! .  Source sand for beach nourishment and
TW3 [mEEs beg & nounshmgn ey place on the beach to build up dune and  Council/OEH Medium term I Cou}d bE." dond Council, State Govt. $ $ $ $ $ - $ - $ $ - 8 $ - 8
increase buffer against storm erosion N N as part of a city-wide
create buffer against storm erosion study
TW4 Repair post-storm damage to existing © Repair inundation damage should it Coundil Shor.t term, ongoing/as Wlthlnlenstlng budget Council $ s $ s s s s s $ s $
infrastructure oceur required allocation
:  Undertake survey of existing floor levels
T".’5 Survgy EAEEBDEEEIDEgED| raising buildings could be examined as ~ Council/SLSC Short term $5,000 Council, Private $ 500000 § 5,000.00 $ $ $ - 8 - $ $ - 8 $ - 8
of inundation hazard )
an action
. .. © Monitor performance of existing seawall
TW6 M°""°T pedorrqance O,f SEnoteael structure following storm events and Council Short term/as required ~ N/A N/A $ $ $ $ $ $ $ $ $ $ $
against erosion and inundation N "
inspect for signs of damage
TW?7 Repair post-storm damage to existing  Repair inundation damage should it . Short term, ongoing/as  Within existing budget . ) ) ) )
infrastructure oceur ceutl required allocation (CaE] $ $ $ $ $ $ $ $ $ $ $
 Source sand for beach nourishment and
TW8 Investigate sources of sand and place on the beach to create buffer against Investigation of feasibility
feasibility of beach nourishment for Southen ~ Storm erosion and improve beach amenity ’ ) $50,000. Could be done :
Terrigal Beach to increase buffer against CouLOE i as part of a city-wide (Cemnel, Siip Eu $ $ $ $ $ $ $ $ $ $ $
storm erosion and improve beach amenity  Sand could be scraped along the beach study
from lagoon entrance area
TW9 Remove old seawall structure at ;n(gldol':;r;e: ;::\nzllt:ise:sﬂrgsr:)::osed $60,000 excavation,
southern end of beach to improve public P ger' Council Medium term demolition and disposal ~ Council, State Govt. $ $ $ 60,000.00 $ 60,000.00 $ - $ - $ $ - 8 $ - 8
southern end of Terrigal Beach — excavate
safety costs
and remove
TW10 Allowing development landward of a o Defi PP
" . S Define a building line and development T
specially defined building line with piled - . Within existing budget " : : : :
foundations into the 2100 Stable Foundation co.ntrols.lor property within hazard zone at - Council Short term Alocaion Council $ $ $ $ $ $ $ $ $ $ $
this portion of the beach
Zone
$200,000 .to review gnd 200 m length of
update existing design, e
TW11 Terminal protection - Council to action o Whis Ty cEse a s e ke, G5 ) $13 million to $15 million protectz d‘z Y
review, design and funding of terminal soawall Y an dowéers ’ Short -medium term environmental Council, State Govt., Federal Govt., Private $  200,000.00 $ 200,000.00 $ 1,950,000.00 $ 2,250,000.00 $ 97,500.00 $ 112,500.00 200 /1400 m length of $ $ 11,050,000.00 $ 12,750,000.00 $ 552,500.00 $ 637,500.00
protection structure for Wamberal . assessment and 9
9 frontage = 15%
construction cost plus ublic fundin
1% p.a. maintenance p 9
" . o Profile the natural vegetation for
TW12 Complete a vegetation profile for "
Wamberal Beach and ensure that planting . $50,000 to be allocated .
Wambe_ral Bea_ch and support the natural ofdune Vegetatonls conslstent wiithe Council/Dunecare Short term city-wide for all beaches Council, State Govt. $ $ $ $ $ $ $ $ $ $ $
vegetation profile. N N
natural vegetation profile
TW13 Continue and enhance dune  Continue providing support to local
i 1t - Assi ourage  Dunecare groups and local residents to . 5 ) .
A e Qe Ay i g s e 1 Council/OEH Ongoing $15,000 - $25,000 p.a. ~ Council, State Govt. $ 15,000.00 $  25000.00 $ 60,000.00 $ 100,000.00 $ 75,000.00 $ 125,000.00 $ $ $ $ $
actions including Dunecare/Bushcare astorm
TW14 Investigate sources of sand and  Import of sand into this portion of the ;15\’: Zg%atg:uf(: Le::fr"lzy
feasibility of beach nourishment for beach to increase buffer against beach  Council/OEH Short-term L Council, State Govt. $ $ $ $ $ - 8 - $ $ - % $ - %
N as part of a city-wide
Wamberal Beach erosion
study
Investigation of feasibility
$50,000. Beach
nourishment could be
investigated in the review
of the revetment design
and environmental
TW15 Beach nourishment coupled with a * Source sand for beach nourishment and approvals. Beach Ao aiife
terminal revetment to increase buffer against  place on the beach to build up dune and  Council/OEH Short —mediumterm ~ nourishment cost Council, State Govt. $ 5000000 $ 5000000 $ 1,000,000.00 $ 1,000,000.00 $ $ fundin P $ $ $ $ $
storm erosion create buffer against storm erosion estimate approximately 9
$1 million,
implementation in
medium term ($760,000
2004 cost adjusted to
2014 based on ABS
annual CPI calculator)
 The entrance management policy &
procedure for Wamberal Lagoon is to be
e 5 reviewed as identified in the Gosford
V16 Review entrancg managgment Lagoons planning process. . $5,000 + $14,500 p.a. ;
guidelines for mechanical opening of Council, NPWS Short term e Council, State Govt. $ 500000 $ 5,000.00 $ 58,000.00 $ 58,000.00 $ 72,500.00 $ 72,500.00 $ $ - 8 $ -8

Wamberal Lagoon

o Consultation with NPWS to be
undertaken as the lagoon is under the
jurisdiction of NPWS.
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Timetable for adoption
Management Action Description Responsibility (short, medium, long Source of Funding
term
$ ° $ -8 -8 -8 - 8 @ $ - $ -8 - $ - $ - $ °

TW17 Ensure floor levels for new
Development Applications are above
inundation levels

 As per existing DCP Council Short term N/A N/A

TW16 Repair damage to surf club carpark  Restore carpark using damage-resistant

should storm erosion ocour pavement should it be damaged in a future Council, SLSC As required $150,000 to $180,000  Council, NSW Govt., Federal Govt. $ 150,000.00 $ 180,000.00 $ - $ - $ - 8 - $ - $ - $ - 8 - $ - 8
storm event
TWA8 Repair damage to surf club carark * Restore carpark using damage-resistant
P 29 P pavement should it be damaged in a future Council, SLSC As required $150,000 to $180,000  Council, NSW Govt., Federal Govt. $ 2000000 $ 2000000 $ 8,000.00 $ 10,000.00 $ 400.00 $ 500.00 $ - $ $ - 8 $ - 8
should storm erosion occur
storm event
o Scrape sand to build a dune in front of
5 ; the carpark and vegetate as per standard $20,000 environmental
TW19, el eotaled dune management practice in accordance - Council, NPWS Short term (0-5 years) ~ assessment, $8,000-  Council, NSW Govt. $ - $ - $ - $ - $ - 8 - $ - 8 - $ - 8 - 8 - 8
dune in front of carpark .
with the Coastal Dune Management $10,000 for works
Manual (DLWC 2001).
 Continue providing support to local
A Dunecare groups and local residents to
TW20 Continue and enhance dune maintain dune as required and repair after
i 1t - Assist/ astorm ’ : Within funding allocation . B B . . _ R R - o = -
A T S D T (e Council/lOEH Ongoing for Action TW13 Council, NSW Govt. $ $ $ $ $ $ $ $ $ $ $ $
actions including Dunecare/Bushcare o Action would be integrated into LGA-
wide dune management strategy
TW21Check whether surf club is on deep . "
iled foundations and re-construct on deep © Iy e e UEi Uit FE LY
o " radar or through a search of construction ~ SLSC/Council Medium term $20,000 Council, Private $ 2000000 $ 2000000 $ - $ - $ - 8 - $ - 8 - $ - 8 - 8 - 8
piled foundations upon redevelopment of 5 .
. N documentation for existing club
club if required
W EBGEOEATE o emr?:rc;er?r?gr;ﬁj;zg; T: I::):yb: $5,000+ $14,500 p.a
E:ld:::es for mechanical opening of Terrigal reviewed as identified in the Gosford Council Short term R —— Council $ 500000 § 5,000.00 $ 58,000.00 $ 58,000.00 $ 72,500.00 $ 72,500.00 $ - 8 - $ - 8 - 8 - 8
g Lagoons planning process.
TW23 Allow lagoon frontage properties at  Allow property owners to self-protect Property owners,
southern end of Pacific Street to self-protect ~ when erosion escarpment reaches trigger  Council/Coastal Panel to - Short term None allocated in CZMP  Private $ -8 - 8 - 8 - 8 - $ > $ - 8 - 8 - $ - 8 - $
in accordance with existing legislation distance from defined building line assess individual DAs
TW24 Ensure floor levels for new
Development Applications are above o As per existing DCP Council Short term N/A N/A $ - 8 - 8 - $ - § - $ - $ - 8 - $ - $ - 8 - $
inundation levels
TW25 Investigate purchase of small section . . " N
of southernmost property (1 Pacific Street) to N Nggotnate i @R (U EED SEl Council Short Term lSkeipeociatediviy Council $ - $ - 8 -3 - 8 - $ - $ - $ - 3 - $ - $ - $
. N section of block owner
provide public access along lagoon frontage
TW26 Beach scraping from lagoon entrance e Beach scraping from Terrigal Lagoon f;:;oggv?;rnzleerr‘\:;orks
DISTHCEEIMEMIITDED | CIEOEEEHREEER 5 Shortterm assessment coveredin  Council $ 5000000 § 5000000 $ 5000000 § 5000000 § 5000000 § 50,000.00
properties at southern end of Pacific Street properties at southern end of Pacific Street —
. ; ) city-wide management
as well as enhance public access as per current Council practice Iaaion
* Works may comprise similar design to
existing adiacent works T Shot to medium term,
TW27 Er0§|on protection works to be allowed e Works could be _con5|dereq to_ be ) Council/Coastal Panel for some of these propertles None allocated in CZMP Private s . - s S s - s I B s ~ s - s . _ s .
for properties emergency works if they are in line with the already have protection
. y DA assessment i
requirements of the Code of Practice under installed
the Coastal Protection Act
$  520,000.00 | §  560,000.00 [$  3,244,000.00 | § 3,586,000.00 | $ 367,900.00 | 43300000f s -s  -]s 11,050,000.00 | § 12,750,000.00 | § 552,500.00 | $ 637,500.00

Total public + private $ 520000008 560,00000 |8 14294000008 163360000018 204000018 d0r050000) | | | | | |



Management Action Responsibility

F1 Geotechnical investigation to
determine the Zone of Reduced
Foundation Capacity

F2 Continue dune vegetation
management - Assist/encourage
community groups with dune
management actions including
Dunecare/Bushcare

F3 Complete a vegetation profile
for Forresters Beach and support
the natural vegetation profile.

F4 Collate geotechnical information
obtained from DAs into a central
database

F5 Erosion protection works to be
allowed for properties

F6 Monitor beach for erosion and
cliff lines for instability

e Investigation to determine the
Zone of Reduced Foundation
Capacity

Council/OEH

e Continue providing support to
local Dunecare groups and local
residents to maintain dune as

required and repair after a storm

Council/OEH

e Profile the natural vegetation
for Forresters Beach and ensure
that planting of dune vegetation
is consistent with the natural
vegetation profile

Council/Dunecare

Council

e Works may comprise similar

design to existing adjacent works
* Works could be considered to ~ Local landowners,
be emergency works if they are

in line with the requirements of ~ DA assessment
the Code of Practice under the

Coastal Protection Act

e To be undertaken by an

experienced engineering Council

geologist

Council/Coastal Panel for

Forresters Page 22

Yeart 1 Jvearsa.s ] lvearss-10 ]

Timetable for adoption
(short, medium, long  |Cost Source of Funding
term

Council, NSW Gowvt.,

Short term $60,000 Private $ 60,000.00 $ 60,000.00 $ - 8 - $ - $ 2

Ongoing $15,000 - $25,000 p.a.  Council, NSW Govt. $ 15,000.00 $ 25,000.00 $ 60,000.00 $ 100,000.00 $ 75,000.00 $ 125,000.00
$50,000 to be allocated :

Short term Ry i ——— Council, NSW Govt. $ - $ - $ - $ - 3 - $ -
Within existing budget .

Short term allocations Council $ $ $ $ $ $

Short to medium term,

some of these properties . .

A s e None allocated in CZMP  Private $ $ $ $ $ $

installed

Short term, ongoing $10,000 p.a. Council $ 10,000.00 $ 10,000.00 $ 40,000.00 $ 40,000.00 $ 50,000.00 $ 50,000.00

TOTAL $ 85,000.00 | $ 95,000.00 | $ 100,000.00 | $ 140,000.00 | $ 125,000.00 | $ 175,000.00



Beaches Water Quality
Improvement Plan

Coastal Zone Education Program

Coastal Erosion & Inundation
Emergency Response Plan

Geotechnical database

Beach Nourishment Strategy

Dune Management and Beach
Scraping Strategy

This will assist Council in identifying pollutant
(stormwater, sewage etc) sources and
implementing management response through
works, catchment controls, compliance and
education activities across the LGA on a priority
and integrated approach.

Short (yr. 1) $40,000

Development and implementation of continuing
public education program on coastal
management issues and cultural heritage values
of the Gosford coastal zone.

Development of emergency action processes
which align with relevant combat agencies,

statutory planning and expands approaches Short (yr. 1) Internal Budget

present within the Terrigal/Wamberal Emergency
Action Plan across all beaches.

Establishment of a centralised
repository/information system for geotechnical
information relevant to coastal frontage
development.

Individual development proponents will continue

to provide geotechnical information in line with Short (yr. 1) Internal Budget

DCP requirements. There is an opportunity to
collate existing and future information for use in
coastal management planning processes to
assist in building understanding of geotechnical
attributes across coastal hazard areas.

While beach nourishment studies for parts of
Gosford LGA and for other areas along the NSW
coastline have been undertaken previously, more
detailed work needs to be undertaken to identify
LGA wide requirements, sand sourcing and a
budget for beach nourishment works.

Short (yr.2-5)  $50,000

Develop a city wide strategy for Dune
Management and Beach to include:

Dune vegetation mapping, weed
mapping and vegetation profiling;

Developing a works program for
individual beaches

Preparation of environmental Short (yr.2-5)  $210,000

assessment and obtaining relevant licences.
investigation of reactive scraping
following storm events and proactive scraping
to build dune while there is sand available on
the beach
community engagement and
involvement of dunecare/bushcare teams.

Short (yr.2-5)  $20,000/ year

City-wide actions

Council, State and
partners

Council, State and
partners

Council

Council

Council/ State

Council/ State

Page 23

(vear1 | lveas2.5 | Jveass-t0 | |
Management Action SourceofFunding | win W Juin______fWax______Juin______fMax_____|

$

40,000.00 $

40,000.00

$

$

$

80,000.00 $

50,000.00 $

210,000.00 $

80,000.00 $

50,000.00

210,000.00

100,000.00 $

100,000.00



City-wide actions Page 24
veart |  lveas2.5 | Jveass-t0 |

Management Action Source of Funding | win W Juin______fWax_____Juin______fMax |

Beach & Public Infrastructure
Monitoring Program

Rocky shore habitat Inventory &
management Strategy

Develop and implement an ongoing beach and
infrastructure monitoring program including:

systematic visual inspections and data
collation of beach profile and public asset Short (yr. 1)

Internal Budget Council
management;

photographic record and survey of wave
run up levels following storm events to enable
improved comparative analysis

Undertake an inventory and management

strategy of rocky shore habitats across the study Council. State and

area. This information will contribute to the Short (yr.2-5)  $25,000/year ' $ 100,000.00 $  100,000.00
sustainable management of key sites in liaison partners

with relevant state government stakeholders.

TOTALS $ 40,000.00 | $ 40,000.00 | $  440,000.00 | $  440,000.00 | $ 100,000.00 | $  100,000.00
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Disclaimer

This report has been prepared on behalf of and for the exclusive use of Gosford City Council, and
is subject to and issued in accordance with the agreement between Gosford City Council and
WorleyParsons. WorleyParsons accepts no liability or responsibility whatsoever for it in respect of
any use of or reliance upon this report by any third party.

Copying this report without the permission of Gosford City Council or WorleyParsons is not
permitted.

REV ~ DESCRIPTION ORIG REVIEW WORLEY- DATE
PARSONS
APPROVAL
1 Draft for Council review 5 December 2011

Peter Horton

2 Final following Council 30 May 2012
review C Adamantidis Lex Nielsen Lex Nielsen
3 Final
C Adamantidis Lex Nielsen Lex Nielsen

301020-02641-CS-REP-120530-Wamberal EAS-FINAL.docx Page ii FINAL 15 July 2015



WorleyParsons Nomics

resources & energy

COASTAL EROSION EMERGENCY ACTION SUBPLAN FOR WAMBERAL-TERRIGAL BEACH

CONTENTS
1 INTRODUGCTION ..ottt ettt ettt et e e e s et bbbt e e e e e e s s abb bbb e e e e e e e e s eannbbbeeeaeeas 1
2 ESTABLISHING THE CONTEXT ... .cuttiiiitiaaiiiiittiieet e e ettt a e e aiibbeee e e e e e e annbaneeeaeens 2
3 DEVELOPING THE WAMBERAL-TERRIGAL BEACH EMERGENCY ACTION
PLAN FOR COASTAL EROSION ... .cttiiiiiieiiiiitiiiee e e e e s ninnnnee s 4
4 GEOGRAPHICAL SETTING....ciiiiiiiiiitiieit ettt e e s eeeeeas 6
5 HISTORICAL DAMAGE AND PROTECTIVE WORKS ........ooiiiiiiiiiiiiiiieeeee e 15
6 COASTLINE HAZARDS ...ttt e et e et e e e et e e e eaa e aees 24
7 APPROVALS REQUIRED FOR IMPLEMENTATION OF TEMPORARY
PROTECTIVE WORKS ... ettt e et e e e s 29
7.1  Approvals Required by LANAOWNEIS .........oociiiiiiiiiiiis e e e e e e et e e e e e eees 29
T.1L Preamble .o 29
7.1.2 “Part 4c Sand/Sandbags TCPW ... 29
7.1.3  Other Works (0f any FOIM) ......ccuuiiiiiiii it 33
7.2 Approvals Required by Gosford COUNCIl ............cccccciiii 33
8 EVALUATION OF EMERGENCY PROTECTION MEASURES........ccccvvvieiiiiiiiiieeeeen 34
9 ROLES AND RESPONSIBILITIES IN COASTAL EMERGENCY
N ] Y| A T 36
9.1 Preamble ... 36
9.2 State EMEIrGENCY SEIVICE .....coiiiiiiiiiiiiiiie 36
9.3 GOSTOrd COUNCIl .ceeiiiiiiiiiiiiiiee e 36
9.4  Office of Environment and HErtage ... 37
9.5  Bureau of Meteorology ............couuiiiiiiiiii 37
9.6 NSW POJICE ...ttt ettt e e e e e e e 37
9.7  Fire @and RESCUE NSW ... .coiiiiiii it e et e e e e e et s e e e e e e e e aearn e e eeees 38
10 COUNCIL ACTIONS ...ttt ettt e ettt e e e e s e et e e e e e e s eannentneeeeeeeeeannnneees 39
L10.1 Prea@mble ... 39
10.2 Criteria/ Thresholds fOr ACHON .........oooiiiiiii e 40
O B 1= (o] (I B (o] 1 1 4 PSP 40
104 DUMNG 8 SEOMM oo 42
ORI AN 1 (=T = ] (o] 1 1 H TP 42
11 CONSULTATION ..ttt ettt e e e ettt e e e e s s et bbb e e e e e e e e e e aaneeees 52
12 KEY CONTACT DETALLS ..ottt ettt e e e e eeeaeas 53
13 CONCLUSIONS ..ottt ettt e e e e s s et bbb e et e e e e s s aaabb b b e e e e e e e e e e annneees 54
14 REFERENGCES. ..ottt e e eeees 57

301020-02641-CS-REP-120530-Wamberal EAS-FINAL.docx Page iii 15 July 2015



WorleyParsons Nomics

resources & energy
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1 INTRODUCTION

Coastal communities and local councils are facing difficult issues associated with coastal erosion
along the NSW coastline. This issue is not new: records show coastal properties being affected by
coastal erosion dating back to the 1940s.

NSW has an established framework for managing coastal erosion risks through the NSW Coastal
Policy, the Coastal Protection Act 1979 and the Coastal Protection Regulation 2011. This
framework involves local councils, with financial and technical support from the State, undertaking
coastal hazard studies and developing coastal zone management plans which then inform land-
use planning, development controls and coastal activities. These plans should contain a range of
suitable management strategies to inform the community about how coastal erosion will be dealt
with in their communities.

Coastal erosion management by local councils

In addition to preparing coastal zone management plans, local councils can carry out activities to
reduce the impacts of coastal erosion on property and infrastructure. These activities may include
dune restoration, beach nourishment and constructing protection works such as seawalls and
groynes.

Under the State Environmental Planning Policy (Infrastructure) 2007 (Infrastructure SEPP),
councils need to refer coastal protection works proposals to the NSW Coastal Panel.

Councils may also levy a coastal protection service charge on land where the current or past
landowners have voluntarily constructed coastal protection works. This charge covers council
costs for maintaining the works and restoring the beach if the works cause erosion and must be
levied in accordance with adopted guidelines.

Coastal erosion management by private landowners

Landowners in coastal erosion-prone areas can place sand or sandbags on the beach under strict
conditions as temporary coastal protection works to reduce the impact of coastal erosion on their
property during small storm events. If the bags cause erosion they are to be removed. Coastal
erosion-prone areas are defined through a Code of Practice.

Private landowners may also lodge a development application for other coastal protection works.
Under the Infrastructure SEPP, the NSW Coastal Panel is the consent authority for long-term
coastal protection works where the council does not have a coastal zone management plan in
place — where a plan is in place, the council is the consent authority.

301020-02641-CS-REP-120530-Wamberal EAS-FINAL.docx Page 1 15 July 2015
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2 ESTABLISHING THE CONTEXT

An “emergency” is defined in the State Emergency and Rescue Management Act 1989 and the
NSW State Disaster Plan as:

“an emergency due to an actual or imminent occurrence (such as fire, flood, storm, earthquake,
explosion, terrorist act, accident, epidemic or warlike action) which:

(a) endangers, or threatens to endanger, the safety or health of persons or animals in the
State; or

(b) destroys or damages, or threatens to destroy or damage, any property in the State,
being an emergency which requires a significant and co-ordinated response.

For the purposes of the definition of emergency, property in the State includes any part of the
environment of the State. Accordingly, a reference in the Act to:

(a) threats or danger to property includes a reference to threats or danger to the
environment, and

(b) the protection of property includes a reference to the protection of the environment.”

A “beach erosion emergency” in the context of this emergency action subplan can therefore be
defined as an actual or imminent occurrence of a beach erosion event which “endangers, or
threatens to endanger, the safety or health of persons or animals” or “destroys or damages, or
threatens to destroy or damage, any property, being an emergency which requires a significant
and co-ordinated response.”

The actions contained in this emergency action subplan are triggered by the release of a “Severe
Weather Warning for Damaging Surf’ or “Severe Weather Warning for Storm Tides” from the
Bureau of Meteorology. This is the same trigger as that used by the State Emergency Service as a
primary test of whether or not they should be involved in a potential coastal erosion (and/or
inundation) event. In practice, expert engineering judgement would need to be applied at times of
storms to assess when to initiate particular actions as required. This approach relies on regular
monitoring of environmental conditions and beach behaviour, and seeking appropriate advice
when required.

In the Coastal Protection Act 1979, an “emergency action subplan” is defined as that part of a
coastal zone management plan that deals with the matter referred to in Section 55C(1)(b) of the
Act relating to emergency action during periods of beach erosion, namely:

“A coastal zone management plan must make provision for emergency actions carried out
during periods of beach erosion, including the carrying out of related works, such as works
for the protection of property affected or likely to be affected by beach erosion, where beach
erosion occurs through storm activity or an extreme or irreqular event.”

On 31 January 2011, the NSW Minister for Climate Change and the Environment (and Minister
administering the Coastal Protection Act 1979) issued the following directive:

301020-02641-CS-REP-120530-Wamberal EAS-FINAL.docx Page 2 15 July 2015
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“Under the provisions of section 55B of the Coastal Protection Act 1979 (the Act), | direct
Gosford City Council to submit a draft emergency action subplan, as defined in the Act, in
accordance with the requirements under Part 4A of the Act for the coastline that is a beach
from the Wamberal Lagoon entrance south to the Terrigal Lagoon entrance, known as
Wamberal/Terrigal Beach' to the Minister administering the Act by 31 July 20717,

Due to ongoing coastal management reforms in NSW this date was extended to 31 May 2014.

' The Geographical Names Board of NSW has assigned the name of “Wamberal Beach” to the beach north
of Wamberal Lagoon (outside the study area), and the name of “Terrigal Beach” to the beach south of
Wamberal Lagoon (covering the study area). However, the name “Wamberal-Terrigal Beach” has been used
herein as per the Ministerial Direction and to reflect popular usage of describing the study area as “Wamberal
Beach” given that it is located in the suburb of Wamberal (popular usage has “Terrigal Beach” as the name
for the beach south of Terrigal Lagoon)

301020-02641-CS-REP-120530-Wamberal EAS-FINAL.docx Page 3 15 July 2015
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3 DEVELOPING THE WAMBERAL-TERRIGAL BEACH
EMERGENCY ACTION PLAN FOR COASTAL EROSION

The investigation reported herein is an emergency action subplan for Wamberal Beach as per
Section 55C(1)(b) of the Coastal Protection Act 1979, intended to meet the requirements of the
directive of the then NSW Minister for Climate Change and the Environment (now Minister for the
Environment) noted above.

In an emergency action subplan, Council’s intended response to a coastal erosion emergency
should be outlined, as well as explanation being provided on ways in which beachfront property
owners can undertake placement of “emergency coastal protection works” (Office of Environment
and Heritage [OEH], 2011).

“Temporary coastal protection works” has a specific meaning in relation to the Coastal Protection
Act 1979, generally being sand or sandbags (also known as sand-filled geotextile containers)
temporarily placed on a beach to reduce beach erosion impacts. To distinguish this specific
meaning from the general meaning of emergency coastal protection works in coastal engineering
practice (being any works implemented to limit coastal erosion in an emergency), the specific
meaning is denoted as “Part 4C sand/sandbags TCPW” of the Coastal Protection Act 1979.

OEH (2011) noted that the following are considered to be key elements of an emergency action
subplan:

e aclear and concise description of the emergency response actions Council would take
when coastal erosion is imminent, occurring or has occurred;

e determination of the criteria or thresholds that would be used to initiate actions under the
emergency action subplan;

¢ identifying actions that would be undertaken before, during and after an erosion
emergency; and,

o identifying any site-specific issues that might limit landowners placing “Part 4c
sand/sandbags TCPW?” at authorised locations.

Note that an emergency action subplan must not include matters dealt with in any plan made
under the State Emergency and Rescue Management Act 1989 (such as a State Emergency
Service Local Flood Sub Plan), and no such duplication of material (or change in defined roles and
responsibilities) has been included herein.

The investigation herein is set out as follows in relation to the study area of Wamberal-Terrigal
Beach:

e the geographical setting is described in Section 4;

e details on historical damage from coastal storms and protective works that have been
undertaken are provided in Section 5;

e coastline hazards are defined in Section 6;

e approvals required for implementation of emergency protective works are described in
Section 7, both for landowners and Council;

301020-02641-CS-REP-120530-Wamberal EAS-FINAL.docx Page 4 15 July 2015
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e evaluation of potential emergency protection measures is undertaken in Section 8;

o roles and responsibilities of various authorities in coastal emergency management are
outlined in Section 9;

e adescription of proposed Council actions before, during and after coastal storms is
provided in Section 10 (also including discussion on criteria or thresholds to initiate
actions);

e (details on consultation that has and is proposed to be undertaken are outlined in
Section 11;

e key contact details are provided in Section 12; and,

e conclusions and references are provided in Section 13 and Section 14 respectively.

Until longer term coastal erosion risk management measures are implemented as part of a Coastal
Zone Management Plan (yet to be prepared) for the study area, the emergency action subplan
herein is intended to inform and define Council actions, inform landowners, and meet State
Government requirements.

The emergency action subplan herein should be reviewed and amended (if necessary) if any of
the following events occur:

o if there is any review of local SES sub plans;
e once a Coastal Zone Management Plan has been completed for the study area; or,
o following a coastal erosion emergency event affecting the study area.

301020-02641-CS-REP-120530-Wamberal EAS-FINAL.docx Page 5 15 July 2015
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4 GEOGRAPHICAL SETTING

An aerial view of the Wamberal-Terrigal Beach study area is provided in Figure 1, with a closer
view (including house numbers?) in Figure 2. There are 69 private lots with beach frontage in the
study area (all in the suburb of Wamberal, postcode 2260), namely:

e 1,357,911, 13,15,17,19, 21, 23a, 23, 25, 29, 31 and 33 Pacific Street (17 lots);

e 23a, 23b, 25¢, 27, 29, 31, 33, 35, 37, 39, 41, 43, 45, 47, 49, 51, 53, 55, 57, 59, 61°, 63, 65,
67, 73,75, 77,79, 81, 83, 85,87, 89, 91, 93, 95, 97, 99, 101, 101a, 103, 103a and 105
Ocean View Drive (41 lots);

e 2 and 4 Surfers Road (2 lots); and,

e 1,357,911, 13, 15 and 17 Calais Road (9 lots).

Public land (Council managed land) with beach frontage in the study area comprises:

e an open space area which has a beach viewing area at its northern end between 25c¢ and
27 Ocean View Drive, which covers the addresses 25b, 25a and 25 Ocean View Drive
(Lot 3, Lot 2 and Lot 1 respectively DP 524938 moving south to north) and an
undeveloped road reserve, see Figure 3;

¢ an undeveloped road reserve between 65 and 67 Ocean View Drive, on which a beach
accessway is located;

e an open space area at 69 and 71 Ocean View Drive (Lot 11 and Lot 10 DP 12022), see
Figure 4, formerly known as the “Pye” properties (Gosford City Council, 1995);

e beach accessways (undeveloped road reserves) at the seaward ends of Surfers Road and
Dover Road; and

e Wamberal Surf Life Saving Club (SLSC), which covers the addresses 1 Remembrance
Drive and 20, 18, 16, 14 and 12 Wiles Drive (Lots 6 tol1l DP 14821).

Public and private land with beach frontage in the study area is distinguished in Figure 5, with
public land further delineated as Council Managed Land, Crown Land or road parcels. It can be
noted that a road parcel (undeveloped) extends along the entire length of beach seaward of
Wamberal SLSC and the private lots between Wamberal Lagoon and 27 Ocean View Drive. Road
parcels are also formed south of 27 Ocean View Drive, between 65 and 67 Ocean View Drive, and
at the seaward ends of Surfers Road, Dover Road and Wiles Avenue.

Public beach accessways in the study area are located at the following sites (from south to north):

e south of 27 Ocean View Drive;

e between 65 and 67 Ocean View Drive;

e at the seaward end of Surfers Road

e immediately south of Wamberal SLSC (at the seaward end of Dover Road); and
e attwo locations north of Wamberal SLSC, adjacent to its car park.

% Not all numbers are shown for clarity. House numbers not shown can be determined from adjacent
depicted numbers, with numbers increasing by two along a particular street moving south to north.
% Note that there is a single structure at 59-61 Ocean View Drive combined over both lots.

301020-02641-CS-REP-120530-Wamberal EAS-FINAL.docx Page 6 15 July 2015
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Figure 1: Aerial view of study area at Wamberal-Terrigal Beach
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Figure 2: Closer view of Wamberal-Terrigal Beach study area, including house numbers
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Figure 3. View of open space between 25c and 27 Ocean View Drive, 22 November 2011

Figure 4: View of open space between 67 and 73 Ocean View Drive, 24 November 2011
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Figure 5: Public (Council, Crown and undeveloped roads) and private land in study area
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The key developed public asset in the study area is thus Wamberal SLSC. A view of this structure
is provided in Figure 6. Besides relatively minor dune fencing, accessways and bins, the only
other public structure of note is the viewing area between 25c and 27 Ocean View Drive as
discussed above and shown in Figure 3.

Figure 6: View of Wamberal SLSC from adjacent beach (24 November 2011)

The six public beach accessways in the study area are generally not significant structures, usually
comprising sandy pathways with post and wire dune fencing on the sides, with board and chain
sections along some accessways (excluding the accessway south of 27 Ocean View Drive
adjacent to the viewing area, which has a concrete pathway and concrete steps).

Based on information supplied by Council, the location of minor Council assets in the study area is
shown in Figure 7. This includes bins, buildings, dune and other fencing, landscaped areas,
shelters/tables, signage, and water features such as showers and taps. It is evident that bins,
fencing and some signage would be at particular risk of damage from coastal erosion.

No Council stormwater infrastructure discharges on to Wamberal-Terrigal Beach in the study area,
with stormwater generally directed landward and located landward of beachfront development4
(Figure 8). Except at Wamberal SLSC, there is no stormwater infrastructure within 50m of the
sand/vegetation interface along the Wamberal-Terrigal Beach study area.

Council also maintains sewer and water assets, with the location of sewer and water mains in the
study area shown in Figure 9. Again, this infrastructure is located landward of beachfront
development (except for a water main north of Wamberal SLSC) and is located at least about 50m
landward of the sand/vegetation interface along the Wamberal-Terrigal Beach study area.

Other service providers may also have assets in the study area, such as electricity cables, gas
pipes and telecommunications cables.

4 Except at the car park north of Wamberal SLSC, where there is a drainage pipe in the vegetated dune.
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Figure 7: Location of minor Council assets in study area
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Figure 8: Stormwater infrastructure in and adjacent to study area
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Figure 9: Sewer and water infrastructure in and adjacent to study area
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5 HISTORICAL DAMAGE AND PROTECTIVE WORKS

Development along Wamberal-Terrigal Beach has been threatened, damaged or destroyed by the
action of coastal storms, particularly in the 1960’s, 1974 and 1978 (Gosford City Council, 1995).
As a result, rock and other material has been placed at some locations in an attempt to prevent
property damage. Specifically PWD (1985) noted that:

e major storms of May-June 1974 caused severe erosion of Central Coast beaches, and a
house at the northern end of Wamberal-Terrigal Beach was severely damaged as its
seaward brick foundation wall was undermined by dune erosion (Figure 10); and,

e two houses (at 23a and 23b Ocean View Drive®) collapsed due to undermining caused by
dune erosion in June 1978, with the first house to collapse shown in Figure 11°..

PWD (1985) noted that virtually all beachfront development at Wamberal-Terrigal Beach was
threatened from severe erosion in the 1974 storms, and that the State Emergency Service and
Australian Army were called in and tipped rocks, sand bags and other materials seaward of the
eroding dune face. Beachfront property owners also constructed a variety of structures in
response, comprising rock rubble, corrugated iron, rubber tyres, besser blocks, concrete walls and
gunite (cement, sand, and water applied through a pressure hose).

Newspaper articles at the time of the 1974 storms’ indicated that (for example) sand bags were
placed at 87 Ocean View Drive, and $20,000 was spent installing septic tanks to be used as
protective works at a home units development (presumably at 25 Pacific Street Wamberal®).
About 60 homes were at threat in these storms.

Newspaper articles at the time of the 1978 storm® indicated fears that the dune at
Wamberal-Terrigal Beach could be cut completely open, causing oceanic inundation to link with
Terrigal Lagoon. Five houses were considered to be at particular risk of damage from coastal
erosion. A temporary sand and dirt road (washed away and reformed during the storm) was
constructed at the base of the eroding dune to allow trucks and bulldozers on to the beach to place
rock fill and ballast, including at 23a and 23b Ocean View Drive in an attempt to prevent damage
to houses at these properties (at which it was reported that over 10m of lawn on the seaward side
of these houses has been eroded). It was also reported that the house at 23a Ocean View Drive
had been the oldest surviving house on the beachfront at Wamberal, being 40 years old, and that
rocks had been placed there in the 1974 storms.

Couriel et al (1998) noted that other storms since 1974 and 1978 had continued to cause damage
to the foreshore and threaten beachfront properties in the study area since that time.

5 Based on Egger v Gosford Shire Council, Supreme Court of NSW, 67 LGRA, 10 March 1989.

® The second house to collapse (at 23a Ocean View Drive) was immediately to the south of the collapsed
house (at 23b Ocean View Drive) in Figure 11 (to the left in the Figure). The next house to the south (far left
of Figure 11 at 33 Pacific Street) was relocated about 10m landward to prevent its damage. The Figure was
sourced from News Ltd.

" Such as from the Central Coast Express (17 June 1974) and Gosford Star (“$20,000 to Hold Back King
Tides” on 26 June 1974).

8 Such as from the Central Coast Express (“Evacuation” on 20 June 1978, “Sea Takes Over” and “Volunteers
Jump to Safety; house goes” on 21 June 1978) and Gosford Star (“‘Homes in Danger” on 21 June 1978).
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Figure 10: House severely damaged by dune erosion at Wamberal-Terrigal Beach in 1974
(from PWD, 1985)
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Figure 11: House collapse at Wamberal-Terrigal Beach in June 1978
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Based on a plan provided by Council, the extent of rock protective works placed in June 1974 was
as shown in Figure 12. From this, it is evident that private lots with rock protective works near
their seaward edge would include:

e 43 (northern half), 45, 51 (northern one-third), 53, 55 (northern 40%), 57, 59, 61, 63, 65,
67, 73 (northern 40%), 75, 81, 83, 87, 89, 91, 93, 95, 97, 99, 101, 103 and 105 Ocean
View Drive;

e 2 and 4 Surfers Road; and,

e 1,3,5,7and 9 (southern one-third) Calais Road.

It is also evident from Figure 12 that public land with rock protective works near their seaward

edge would include the road reserve between 65 and 67 Ocean View Drive. Gosford City Council
(1995) noted also that, due to protective works undertaken in the 1970’s, the public land at 69 and
71 Ocean View Drive was underlain by solid fill (effective protective works) rather than dune sand.

There are also other protective works, rubble placement or retaining walls (that may also act as
protective works) that have constructed in the past along Wamberal-Terrigal Beach, as evident in
the dune at present, such as (moving south to north):

e some bricks at 9 Pacific Street;

e some rubble at 13, 15 and 17 Pacific Street;

e retaining wall/seawall, rock and some rubble at 19 Pacific Street;

e timber retaining wall structures at 21 (Figure 13), 23a and 23 Pacific Street;

e large rock (about 800mm diameter) at 25 Pacific Street (based on Egger v Gosford Shire
Council®, at this site there are also concrete septic tanks filled in sand and gravel, with
rock placed landward and in between, and quick-drying concrete placed on top);

e concrete pieces at 29 Pacific Street;

e an upper dune timber retaining wall at 31 Pacific Street;

e large rock (about 700mm diameter) at 33 Pacific Street;

e large rock (about 800mm diameter) on public land between 25c and 27 Ocean View Drive;

e timber retaining walls at 27 (Figure 14) and 31 (Figure 15) Ocean View Drive;

e asubstantial concrete base and concrete besser block seawall at 35 Ocean View Drive
(Figure 16);

e concrete covered mound at 37 Ocean View Drive;

e timber retaining wall at 41 Ocean View Drive (at upper dune);

e large rock (1m to 2m diameter) at 49 Ocean View Drive (Figure 17);

e vertical concrete seawall at 53 Ocean View Drive (Figure 18);

e small rock and rubble at 55 Ocean View Drive;

e large rock at 57 Ocean View Drive;

e rock blanket (200mm diameter rock in wire baskets) and vitrified clay hexagonal pipe
“seabee” units at 59-61 Ocean View Drive (Figure 19);

e some rubble at 65 Ocean View Drive;

e some rock at 67 Ocean View Drive;

e upper dune timber retaining walls at 75, 79, 81 and 83 Ocean View Drive (with some rock
exposed at toe of dune at 75 and 81);

e rubble at 85 Ocean View Drive;

e some rock at 91 Ocean View Drive;

e upper dune timber retaining wall and some rock/rubble at 93 and 95 Ocean View Drive;
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e some rubble at 97 Ocean View Drive;

e upper dune timber retaining wall at 97 Ocean View Drive;

e some rock at 101, 103 and 105 Ocean View Drive (800mm diameter);

e upper dune proprietary concrete retaining wall at 1 Calais Road;

e upper dune timber retaining wall and rubble at 3 Calais Road (Figure 20);
e upper-mid dune timber retaining wall at 5 Calais Road; and

e timber retaining walls and rubber tyres at 7 Calais Road.

Note that the above comments are based on what was observable in field inspections. Other
protective works would be buried beneath the dune and/or dune vegetation at some locations, and
hence not be visible at present.

As full details of historical protective works (1974 and 1978 rock fill and other works and structures
listed above) are unknown or uncertain (such as crest and toe levels and rock size where
relevant), the future effectiveness of these protective works cannot be determined (and certainly
not guaranteed) at this point in time.

There is also an area known to have a high subsurface conductivity (which may relate to a
non-sandy subsurface) along the Wamberal-Terrigal Beach study area, in the vicinity of 81 to 97
Ocean View Drive (Coastal & Marine Geosciences, 1997). This includes residual clays (Gosford
City Council, 1995; Douglas Partners, 2005) and weathered siltstone/claystone (Jeffery and
Katauskas, 2007) located in the dune, which would be expected to have significant resistance to
coastal erosion and recession where present. Site-specific geotechnical investigations would be
required to assess the nature of the subsurface at particular properties in this area.

It should be noted from Section 55ZA of Coastal Protection Act that a Coastal Authority may order
a person who is the owner or occupier of beachfront land to remove a coastal protection structure
(including those listed above) if the structure was not lawfully erected and if the structure, in the
opinion of the Coastal Authority:

e causes or is likely to cause increased erosion of a beach or land adjacent to a beach, or

e unreasonably limits or is likely to unreasonably limit public access to a beach or headland,
or

e poses oris likely to pose a threat to public safety.
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Figure 12: Extent of rock protective works placed in June 1974
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Figure 13: Timber retaining wall at 21 Pacific Street, 22 November 2011

Figure 14: Timber retaining wall at 27 Ocean View Drive, 22 November 2011
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Figure 15: Timber retaining wall at 31 Ocean View Drive, , 24 November 2011
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Figure 16: Concrete seawall at 35 Ocean View Drive, 24 November 2011

301020-02641-CS-REP-120530-Wamberal EAS-FINAL.docx Page 21 15 July 2015



WorleyParsons EcoNomics

resources & energy

COASTAL EROSION EMERGENCY ACTION SUBPLAN FOR WAMBERAL-TERRIGAL BEACH

Figure 17: Rock exposed in dune at 49 Ocean View Drive, 24 November 2011

Figure 18: Vertical concrete seawall at 53 Ocean View Drive, 24 November 2011
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Figure 19: Rock basket and “seabee” protective works at 59-61 Ocean View Drive,
24 November 2011

Figure 20: Timber retaining wall and rubble at 3 Calais Road, 24 November 2011
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6 COASTLINE HAZARDS

Ignoring protective works (that is, assuming an entirely sandy subsurface), the approximate
predicted landward extent of erosion in a severe (in the order of 100 year average recurrence
interval) coastal storm at present is as shown in Figure 21 and Figure 22 for the southern and
northern halves of the study area respectively. The hazard mapping in Figure 21 and Figure 22 is
based on the most recent hazard information. Two Immediate Coastline Hazard Lines are defined,
representing the following zones as per Nielsen et al (1992):

o the landward edge of the Zone of Slope Adjustment (ZSA), which is delineated to
encompass that portion of the seaward face of the beach that would slump to the natural
angle of repose of sand following removal by wave erosion of the design storm erosion
volume; and

e the landward edge of the Zone of Reduced Foundation Capacity (ZRFC), which is
delineated to take account of the reduced bearing capacity of the sand adjacent to the
storm erosion escarpment (the factor of safety within this zone is less than 1.5 during
extreme scour conditions at the face of the escarpment).

Based on aerial photography as of 20 January 2010, it is evident that (ignoring protective works)
most development in the study area at Wamberal-Terrigal Beach has some portion located
seaward of both the Immediate ZSA and Immediate ZRFC. Of the 69 private lots with beach
frontage in the study area, 68 are presently developed (have a dwelling constructed on the lot),
with 67 private dwellings in the study area®. Of these 67 dwellings (ignoring structures such as
beach access stairways):

e 61 dwellings have some portion seaward of the Immediate ZSA, with the 6 dwellings that
are located entirely landward of the Immediate ZSA being at 9 Pacific Street®, 33 Pacific
Street, 47 Ocean View Drive®, and 11, 15 and 17 Calais Road;

e 65 dwellings have some portion seaward of the Immediate ZRFC, with the 2 dwellings that
are located entirely landward of the Immediate ZRFC being at 9 Pacific Street® and
47 Ocean View Drive'®; and

e 24 dwellings have a substantial proportion of their footprint seaward of the Immediate ZSA
(that is, would be at particular risk ignoring protective works and piled development),
namely at 5, 7, 11, 23a and 31 Pacific Street; 27, 29, 49, 51, 53, 55, 57, 59-61, 67, 75, 77,
79, 81, 83, 85, 89, 101, and 103 Ocean View Drive; and 4 Surfers Road.

Of the structures on public land in the study area:

e the viewing area south of 27 Ocean View Drive is located entirely seaward of the
Immediate ZSA (that is, would be at particular risk ignoring protective works and piled
foundations); and

e Wamberal SLSC is located entirely landward of the Immediate ZSA and ZRFC, so is at
relatively low risk from coastal erosion at present.

® There is a small detached structure located entirely seaward of the Immediate ZSA at this property,
separate from the main dwelling.
10 Ignoring a detached deck structure located well seaward of the Immediate ZSA.
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Figure 21: Immediate Coastline Hazard Lines at landward edge of Zone of Slope
Adjustment (ZSA) and Zone of Reduced Foundation Capacity (ZRFC) in southern half of
study area (ignoring protective works)
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Figure 22: Immediate Coastline Hazard Lines at landward edge of Zone of Slope
Adjustment (ZSA) and Zone of Reduced Foundation Capacity (ZRFC) in northern half of
study area (ignoring protective works)
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To assess the risk of damage to structures in the study area, it would be necessary to:

e evaluate the effectiveness of protective works located seaward, which would require
knowledge of toe levels, crest levels, and size of the structural elements in the works
(such as rock size where applicable);

¢ have knowledge of the foundation conditions of the structure (in particular whether the
development was founded on deep piles); and,

e have undertaken geotechnical investigations in areas known to have a non-sandy
subsurface (in particular between 81 and 97 Ocean view Drive).

A methodology to use the above information (along with the position of the Immediate ZSA relative
to the position of the structure) to define the risk of damage to development from coastal erosion is
described by Horton et al (2011) and Roberts and Horton (2011).

Note that coastline hazard lines are expected to translate landward in the future due to long term
recession caused by sea level rise and/or net sediment loss. However, this has not been
considered herein given the short-term focus of emergency actions.

Assets in the study area may also be subject to inundation hazards from wave overtopping of the
dune or foreshore. Coastal inundation is the flooding of coastal lands by ocean waters, which is
generally caused by large waves and elevated water levels associated with severe storms. Wave
runup refers to the rush of water up a structure or beach on the breaking of a wave. The amount of
run-up is the vertical height above still water level that the rush of water reaches. Assets with floor
levels less than 0.5m above surrounding natural ground levels and lower than 6m AHD would be
particularly vulnerable to coastal inundation caused by wave runup, but note that maximum wave
runup levels in severe storms can exceed 8m AHD where the foreshore extends up to that level.

In the study area, ground levels at the seaward edge of development are approximately as follows
(from south to north), reducing moving seaward unless stated otherwise:

e 7mto 7.5m AHD from 1-11 Pacific Street;

e 6m to 6.5m AHD from 13-15 Pacific Street;

e 7.5m to 8m AHD from 17-33 Pacific Street;

e 55mto 6m AHD from 23a-25¢c Ocean View Drive;

e crest of 6.5m AHD along public land between 25c and 27 Ocean View Drive;
e 8.5m from 27-31 Ocean View Drive;

e 7.5t0 8m AHD at 33 Ocean View Drive;

e 9mto 9.5m AHD from 35-49 Ocean View Drive;

e 8.5mto 9m AHD from 51-53 Ocean View Drive;

e 9.5mto 10m AHD from 55-61 Ocean View Drive;

e 8.5mto 9m AHD from 63-67 Ocean View Drive;

e crest of about 8.5m AHD along public land between 67 and 73 Ocean View Drive;
e 8m AHD at 73 Ocean View Drive;

e 9mto 9.5m AHD from 75-81 Ocean View Drive;

e 10m to 10.5m AHD from 83-87 Ocean View Drive;

e 11m AHD at 89-95 Ocean View Drive;

e 9.5m tol0m AHD from 97-105 Ocean View Drive and 2-4 Surfers Road;

e 11m AHD at 1-11 Calais Road,;
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e 9m AHD at 13 Calais Road;
e 8m AHD at 15 Calais Road;
e 7m AHD at 17 Calais Road;
e 55m AHD at Wamberal SLSC, with a dune crest of about 6.5m AHD located seaward.

Accordingly, the areas at most risk from inundation (particularly where floor levels are less than
0.5m above surrounding natural ground levels) would be at 23a-25c Ocean View Drive and at
Wamberal SLSC.

Inundation hazards can be managed through maintaining a difference in height between floor
levels and ground levels, and/or by applying risk minimisation measures such as:

e using construction materials that would not be adversely damaged by inundation, such as
concrete floors;

¢ placing electrical equipment, wiring, or any other service pipes and connections that could be
damaged by water at a suitably high level;

e storing goods or materials that could potentially be water damaged or water polluting at a
suitably high level,

e using impact resistant construction materials in areas that may be subject to direct wave
action; and,

e maintaining seawalls seaward of development at a suitably high crest level.
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7 APPROVALS REQUIRED FOR IMPLEMENTATION OF
TEMPORARY PROTECTIVE WORKS

7.1 Approvals Required by Landowners
7.1.1 Preamble

There are two options available for landowners considering construction of temporary coastal
protective works at their property, namely either:

e undertaking temporary sand/sandbags “temporary coastal protection works” (as defined
under Part 4c of the Coastal Protection Act 1979) at limited authorised locations, denoted
herein as “Part 4c sand/sandbags TCPW”; or,

¢ installation of emergency or long term coastal protective works of any form based on State
Environmental Planning Policy (Infrastructure) 2007 (denoted as SEPP Infrastructure
herein).

The approvals required for installing these works are described in Section 7.1.2 and Section 7.1.3
respectively.

It is emphasised that landowners must act well (generally months) in advance of a storm to
consider implementing either of these works. It should also be noted that landowners are not
permitted to install coastal protective works without following these procedures, and severe
penalties may apply if they are not followed.

7.1.2 “Part 4c Sand/Sandbags TCPW”
“Part 4c sand/sandbags TCPW” comprise either:

e sand-filled geotextile containers each of maximum 0.75m* filled volume stacked in a single
layer up to 1.5m high (at a slope flatter than 34° from the horizontal, that is flatter than
1:1.5 vertical:horizontal); or,

e clean sand placed up to the crest on the seaward side of an eroding escarpment.

“Part 4c sand/sandbags TCPW?” are only permitted at authorised locations, namely only at
Wamberal-Terrigal Beach, North and South Avoca Beach, Forresters Beach, Copacabana-
MacMasters Beach, Pearl Beach and Patonga Beach in the Gosford Local Government Area
(LGA). On the basis of information presented in Section 5, locations at Wamberal-Terrigal Beach
that may not have existing effective’® protective works or inerodible subsurfaces (and hence where
“Part 4c sand/sandbags TCPW” may be feasible) are at (see Figure 23):

e 1,3,5,7,9, 11, 13, 15, 17, 29 and 33 Pacific Street;

'2 Non-inclusion of a property in the list of locations where “Part 4c sand/sandbags TCPW” can be undertaken
should not be considered as a guarantee that protective works at that location would be effective against
future coastal storms. Rather, non-inclusion was on the basis that existing protective works were considered
to be likely to be more effective than “Part 4c sand/sandbags TCPW”. That stated, many of these existing
works would be expected to fail in a severe coastal storm.
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e 23a, 23b, 25c, 29, 33, 39, 41, 43 (southern half), 47, 51 (southern two-thirds), 55
(southern 60%), 73 (southern 60%), 77, and 79 Ocean View Drive;

e 2 and 4 Surfers Road (2 lots); and,

e 1,9, 11,13, 15 and 17 Calais Road.

Note that many of these locations have evidence of protective works, but have still been listed
above as the extent of these works is unknown. Given the uncertainty relating to the extent of
historical protective works and inerodible subsurfaces, it may be feasible for other properties not
listed above to undertake “Part 4c sand/sandbags TCPW”, if desired.

“Part 4c sand/sandbags TCPW” are meant to reduce the erosion threats to houses while
landowners identify more permanent solutions and consider seeking approval for permanent
works. That stated, “Part 4c sand/sandbags TCPW” are not recommended by Council for use as
long term coastal protection works by authorised landowners at Wamberal-Terrigal Beach and are
subject to various limitations, such as:

e the designated bag (sand-filled geotextile container) size of 0.75m* is not stable under
severe open coast wave action, with design wave heights to cause damage of bag
structures at a slope of 1:1.5 (vertical:horizontal) of only about 1m to 1.5m (Coghlan et al,
2009);

¢ only limited beach excavation can be undertaken, meaning that the structure toe level
would most likely be inadequate;

¢ the maximum allowable structure height of 1.5m would not be expected to provide
adequate protection of eroded escarpments up to about 10m high, as may occur at
Wamberal-Terrigal Beach in severe storms; and,

e the bags would be difficult to install in an emergency as they require adequate foundation
and careful placement (it is also not allowable to install the works during storm conditions
unless a professional engineer advises that such placement would not present a
significant safety risk).

“Part 4c sand/sandbags TCPW” must be placed in accordance with the requirements of:

e Part 4c of the Coastal Protection Act 1979;

e a Code of Practice under the Coastal Protection Act 1979 (OEH, 2013)13; and,

e any Council Coastal Erosion Emergency Action Subplan as per the document herein
(other than the limited allowable locations for placement as listed above, no specific
requirements for “Part 4c sand/sandbags TCPW” have been listed herein).

These requirements include that:

e only sand or sandbags are used (that is, use of rocks, concrete, construction waste or
other debris is not permitted);

e a certificate is obtained (which remains valid for 2 years) from OEH prior to placing the
works on public land or if public land is to be occupied or used for access (this is not
required for placement of works on private Iand)15;

13 Note that this Code of Practice supersedes the previously released Code of Practice under the Coastal
Protection Act 1979 published in March 2011.
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¢ sand used in the works must not be taken from a beach or a sand dune adjacent to a
beach; and,

e sandbags must be placed and removed (with restoration of land) within two years (or
longer if a development application under the Environmental Planning and Assessment
Act 1979 is lodged for longer term or alternate temporary coastal protection works).

Other requirements which may affect the placement of temporary coastal protection works include
(from OEH 2013):

e A police officer may direct a person to leave or not enter a specified danger area in an
emergency, and may also direct the taking of safety measures in an emergency, including
the removal of material presenting a public safety risk or interfering with the operations of
emergency services. Such a direction may include the removal or modification of
temporary coastal protection works;

e For the installation of longer-term emergency coastal protection works, the landowner will
need to satisfy the consent authority that suitable arrangements will be in place to
maintain the works and manage any off-site erosion impacts;

e Temporary coastal protection works cannot be installed during storm conditions unless the
landowner has obtained a written opinion from a professional engineer that states that the
placement of the works under these conditions do not pose a significant safety risk.

Based on OEH (2013), the only authorised beach access location for placing “Part 4c
sand/sandbags TCPW” works at Wamberal-Terrigal Beach is adjacent to Wamberal SLSC at
Dover Road (see Figure 23). It should be noted that during storm conditions Wamberal beach is
generally very narrow with wave run up to the base of the fore-dune, making placement of
temporary coastal protection works likely to be impossible. For this reason, temporary coastal
protection works should be installed prior to a storm, while conditions are safe enough to do so.

According to the Code of Practice under the Coastal Protection Act 1979 (OEH 2013), when site
constraints prevent access for relevant machinery to install works on private land, vehicular access
to a beach at an authorised location must be by the authorised access point shown in Figure 23.
Note that the property owner does not have permission to access public land with a vehicle directly
from their property for placement of the works, and access must be via the authorised access
point. As Council does not have any “authorised officers” under the Coastal Protection Act 1979,
regulating the placement of temporary coastal protection works is the role of OEH.

!> To obtain a certificate, an application form needs to be completed along with payment of a $110 fee. No
other regulatory approvals are required as per Section 550 of the Coastal Protection Act 1979 (therefore, for
example, there is no requirement to submit a Development Application for the works). Note that Gosford
Council does not have any “authorised officers”, so the certificate application must be submitted to OEH.
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Figure 23: Locations where “Part 4c sand/sandbags TCPW” may be feasible at Wamberal-
Terrigal Beach, and authorised beach access location
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7.1.3 Other Works (of any Form)

Based on State Environmental Planning Policy (Infrastructure) 2007 (denoted as SEPP
Infrastructure herein), landowners can consider the installation of temporary or long term coastal
protective works of any form. As consent is required under SEPP Infrastructure for such works,
Part 4 of the Environmental Planning and Assessment Act 1979 applies. Therefore, before
installing these general protective works it would be necessary for landowners to:

e undertake an environmental assessment, that is either a Statement of Environmental
Effects or an Environmental Impact Statement (the latter if significant impacts were
expected); and,

¢ |odge a Development Application (DA) with a consent authority.

Until a Coastal Zone Management Plan (CZMP) is in force on the land, the NSW Coastal Panel is
the consent authority. A CZMP is not in force at present at Wamberal-Terrigal Beach.

7.2 Approvals Required by Gosford Council

Based on SEPP Inf