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Executive Summary

GHD was commissioned by Sutherland Shire Council to prepare a Management Plan
for Bundeena Creek, the Bundeena Creek Management Plan (BCMP). The study area
comprised the tidal waterways, foreshores, surrounding open space and riparian lands.

The BCMP was developed to take into consideration the findings and outcomes of the
Estuary Processes Study (EPS) completed by GHD in 2009. The EPS concluded that
the key issues associated with Bundeena Creek included:

» That the majority of the estuary had low dissolved oxygen saturation values, high
nutrient concentrations and high faecal coliform counts, making the waters
unsuitable for primary, and in some cases, secondary recreational activities.  Water
quality data identified elevated faecal coliform exceeded the secondary
recreational contact guideline;

» Flood levels in Bundeena Creek are particularly sensitive to water levels at the
mouth of the creek with only 0.45 m difference between the mouth and the levels
above Scarborough Street. The reason for this is the flat topography in the lower
reaches of the creek. A flood damage assessment has shown that flood damages
in Bundeena could escalate rapidly if flood levels at the mouth increase beyond
1.5m AHD.   The policy for the management of the mouth is thus critical for
managing flooding and highlights the potential impact that sea level rise may have
on flooding of the area;

» Although degraded, the estuary retains considerable biodiversity value that
deserves conservation and restoration actions. The proximity of the estuary to the
Royal National Park and the varied ecological communities that comprise the
estuary, make restoration a desirable outcome though complicated with the
fragmented ownership structure. The management of threatening processes such
as feral deer stormwater run off, erosion and weed infestation are crucial.  The
restoration of the Swamp Oak Forest EEC and the encouragement of the limited
area of sea grass should be priority; and

» Degradation of the riparian zone generated either through the construction of
roads/culverts and historical activities by landholders and Council have altered the
hydrology of the creek. This has contributed to bank instability and active erosion in
larger flow events. This continued erosion contributes to the degradation of the
riparian zone and to the poor water quality within the creek. This would lead to an
increase in nutrients levels and the subsequent exacerbation of the algal growth
and eutrophication.

The management issues above have been addressed in this BCMP through the
development of management objectives consistent with the principles and aims of the
Port Hacking integrated management plan and designed to improve the natural
functioning of the creek system. Management strategies and actions have been
developed to achieve the management objectives, and have been subject to a cost
benefit analysis to rank actions.  These ranked actions were presented to the
Bundeena community in a workshop on the 09/08/2008, which provided further input to
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the ranking. The actions form the basis for the Estuary Management Plan, the
implementation of which will be managed by Sutherland Shire Council and the Estuary
Management Committee.

A monitoring plan has been developed to ensure that the success of the
implementation of the management actions is assessed and periodically reviewed.
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1. Introduction

1.1 Estuary Management Process
Sutherland Shire Council (SSC) engaged GHD to prepare a Management Plan for Bundeena Creek. As
directed by the brief the Bundeena Creek Management Plan (BCMP) was developed to be consistent
with the NSW Government’s estuary management planning process. The plan comprises an Estuary
Processes Study (EPS) and Estuary Management Plan (EMP).  The EPS is provided as a separate
document, and it is recommended that this plan be read in conjunction with the EPS.

The preparation of the Bundeena Creek Management plan was identified as a priority within the Port
Hacking Estuary Management Plan, prepared for the Port Hacking, Estuary Management Committee
(EMC). The committee membership includes Councillors, Council staff, representatives of relevant
authorities and agencies, local community groups and users of the estuary.

The Bundeena Creek EPS (GHD 2008) defined the existing condition of the various estuarine processes
and their interactions in the creek.  The EPS documented the physical processes, water quality, flooding,
ecological and biological parameters and the extent to which human activities have impacted upon
estuarine processes.

The information and data obtained during the EPS has been used to develop this BCMP. The BCMP
identifies the essential features of the estuary and develops the overall management objectives.  The
BCMP outlines strategies and actions necessary to achieve the management objectives.

1.2 Scope of Management Plan
This addresses the tidal waterways, foreshores, surrounding open space and adjacent lands of
Bundeena Creek as indicted in Figure 1.

This EMP has been developed to:

» Document specific legislation related to the estuary and future estuary management objectives, with
some assessment of local planning controls;

» Summarise the outcomes of the community consultation undertaken as part of the process;

» Identify the essential features of the estuary, including the physical, chemical, ecological, economic,
social and aesthetic values;

» Outline the estuary management issues, detailing human interaction and usage, and issues of
concern;

» Identify and assess appropriate management objectives that will result in the ongoing protection and
enhancement of the estuary values;

» Outline an estuary management plan that details the management strategies and actions necessary
to achieve the management objectives; and

» Rank the management actions according to priority to direct investment in the management of the
creek system.



GIS File No:

SUTHERLAND SHIRE COUNCIL
BUNDEENA CREEK MANAGEMENT PLAN

Locality Map Figure 1

job no.
rev no. REVA

21-15994

date 20 May 2008
10 Bond Street Sydney NSW 2000 Australia       61 2 9239 7100       61 2 9239 7190       sydmail@ghd.com.au       www.ghd.com.auT F E W

o
at A31: 7,300

Map Projection: GDA_1994_MGA_Zone_56

G:\21\15994\CADD\GIS\MapDocuments\Bundeena_creek.mxd

This document shall remain the property of GHD Pty Ltd.
The document shall only be used for the purpose for
which it was commissioned and in accordance with the
terms of the engagement for the commission.
Unathorised use of this document in any way is prohibited.

Data sources:  Atlas of NSW Wildlife, DECC

SCALE =

ROYAL NP

ER
IC

BUNDEENA

LOFTUS

SCARBOROUGH

B
R

IG
H

TO
N

LI
V

E
R

P
O

O
L

B
O

U
R

N
E

M
O

U
TH

SH
O

R
T

NEIL

BAKER

BE
A

C
H

C
O

M
BE

R

SIM
PSO

N

KERR

BO
M

B
O

R
A

M
A

R
LE

Y
 H

E
A

D

BE
R

N
IE

C
O

A
ST

WOODFIELD

CRAMMOND

LA
U

R
E

N
C

E HORDERNS

REEF

MALIBU

TH
O

M
P

SO
N

RYMILL

MARY

PA
C

IFIC

THE AVENUE

BEACH

G
R

A
H

A
M

BUNDEENA

BUNDEENA

BUNDEENA

ROYAL NPHEATHCOTE NP

BOTANY BAY NP
TOWRA POINT NR

GEORGES RIVER NP

SYDNEY HARBOUR NP
SILVERWATER NR

LANE COVE NP

WOLLI CREEK RP

PARRAMATTA RIVER RP

CADMANS COTTAGE HS

untagged

BUNDEENA



921/15994/134207 Bundeena Creek Estuary Management
Estuary Management Plan

1.3 Processes overview
The Processes Study incorporated investigations into the aquatic and riparian flora, an assessment of
fauna habitat values, a fishery and macro invertebrate study, and an assessment of estuary
geomorphology and bank erosion, an assessment of flooding and stormwater management together with
a review of relevant literature and water quality data.  The key findings of the processes studies are
summarised below.

Water Quality

The review of available water quality data identified that the majority of the estuary had low dissolved
oxygen saturation values, high nutrient concentrations and high faecal coliform counts, making the
waters unsuitable for primary, and in some cases, secondary recreational activities.  Some waterways
failed to meet the appropriate ANZECC guideline values on much more than 50% of the occasions.
Copper and zinc concentrations were also higher than guideline values at many of the sites.

Water quality data identified elevated faecal coliform levels in the three creeks that exceeded the
secondary recreational contact guideline. Since this data was collected, Sydney Water has constructed
the Bundeena-Maianbar Sewerage Scheme and approximately 40 residences on the Bundeena Creek
remain unconnected to this system.  Consequently, it is likely that water quality in these creeks has
improved in comparison to water quality data obtained prior to scheme commissioning, although the
remaining unconnected residences still pose a risk of faecal contamination.

Flooding
Flood levels in Bundeena Creek are particularly sensitive to water levels at the mouth of the creek with
only 0.45 m difference between the mouth and the levels above Scarborough Street. The reason for this
is the flat topography in the lower reaches of the creek. . A flood damage assessment has shown that
flood damages in Bundeena could escalate rapidly if flood levels at the mouth increase beyond 1.5m
AHD. The policy for the management of the mouth is thus critical for managing flooding and highlights
the potential impact that sea level rise many have on flooding of the area.  Strategies for mouth opening
are compounded by the impact that this may have on the activation of acid sulphate soils or the
distribution of the ecological communities and aquatic taxa.

Ecological Assessment
Although degraded, the estuary retains considerable biodiversity value that deserves conservation and
restoration actions. The proximity of the estuary to the Royal National Park and the varied ecological
communities that comprise the estuary make restoration a desirable outcome though complicated with
the fragmented ownership structure. The management of threatening processes such as feral deer
stormwater run off, erosion and weed infestation are crucial.  The restoration of the Swamp Oak Forest
EEC and the encouragement of the limited area of sea grass should be a priority.
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Bank Erosion
The bank erosion assessment conducted along the estuary and accessible upstream freshwater reaches
identified that the degradation of the riparian zone, generated either through the construction of
roads/culverts and historical activities by landholders and Council have altered the hydrology of the
creek. This has contributed to bank instability and active erosion in larger flow events. This continued
erosion contributes to the degradation of the riparian zone and to the poor water quality within the creek.
This would lead to an increase in nutrients levels and the subsequent exacerbation of the algal growth
and eutrophication. Soft engineered solutions for bank stabilisation and energy dissipation may be
required in concert with landscape approaches.

Conclusions
Investigations carried out as part of this processes study have identified a number of significant issues
and recommended actions that will maintain or improve the value of the Bundeena Creek Estuary. This
information has been presented to the community and comments sought on possible management
actions, to restore and conserve the values of the estuary.  The combined information has informed the
preparation of the Estuary Management Plan which identifies and assesses management objectives,
propose strategies and actions to address the significant issues.
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2. Policy and Legislative Framework

2.1 Overview
The objective of this chapter is to establish the context for the BCMP in terms of the legislative
framework and policy directions of Sutherland Shire Council, State and Federal Government.

The chapter is divided into four areas:

» Integrated coastal zone management

» Wetlands, riparian lands and habitat management;

» Planning documents;

» Natural resource management legislation;

» Cultural heritage legislation

2.2 Integrated coastal zone management
Coastal zones are typically sensitive areas where a number of ecosystems exist in a state of balance.
The management of such an area is multidisciplinary effort involving a range of ecological, social,
cultural, governance and economic considerations.  Some key management policies and legislation
include the following.

2.2.1 NSW Coastal Policy 1997 and Coastal Protection Act 1979

The NSW Coastal Policy seeks to balance population growth and economic development in a
sustainable way.  The Policy aims to reduce the level of impact or risk placed on the natural, cultural,
spiritual and heritage values of the coastal environment by incorporating ecologically sustainable
development.  One of the Policy’s key themes is coastal water quality and especially estuaries.  The
Coastal Protection Act recognises the social and economic benefits to the State resulting from
sustainable use of the coastal environment and aims to provide for the sustainable use of the NSW
coast.

2.2.2 State Environmental Planning Policy (SEPP) 71: Coastal Protection

SEPP 71 aims to ensure that development in the NSW coastal zone is appropriate and suitably located.
The Policy provides a consistent and strategic approach to coastal planning to ensure a clear
development assessment framework for the coastal zone and protects the coastal area of the estuaries
studied in this plan.

2.2.3 State Environmental Planning Policy (SEPP): Infrastructure

The State Environmental Planning Policy (Infrastructure) 2007 assists the NSW Government, local
councils and the communities they support by simplifying the process for providing infrastructure. The
policy consolidates and updates 20 previous State planning instruments including SEPP 35-
Maintenance and Dredging of Tidal Waterways (now repealed). The SEPP includes provisions relating to
the development for the purpose of flood mitigation waterway or foreshore management activities that
may be carried out by or on behalf of a public authority without consent on any land.
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2.2.4  Comprehensive Coastal Assessment

In applying the legislative framework above, the NSW Government uses a Comprehensive Coastal
Assessment system to protecting coastal areas.  The Government has produced a “Comprehensive
Coastal Assessment Toolkit” to assist councils, government agencies and other stakeholders to
undertake strategic land use planning.  The Toolkit provide for a three stage process where base line
information (stage 1) is used in developing indicators (stage 2) that are then used to measure the
performance of different planning options (stage 3).

2.3 Wetlands, riparian lands and habitat management
Within the coastal zone there are many individual vegetation communities and ecosystems, including
those associated with watercourses that need protection.  Specific polices are applied to these areas to
cater for their protection.

2.3.1 Wetlands Management Policy 1996

The NSW Government promotes the conservation, sustainable management and use of wetlands and
developed the Wetlands Management Policy to reflect this aim.  The Policy gives consideration to the
biophysical requirements of wetlands within all NSW Government decision-making and assists in
protecting wetlands in good condition and rehabilitating degraded wetlands where feasible.

2.3.2 Policy and Guidelines – Aquatic Habitat Management and Fish Conservation

The Policy and Guidelines for Aquatic Habitat Management and Fish Conservation is designed to
achieve consistent management of aquatic resources in NSW waters.  The Policies and Guidelines apply
to all planning and development proposals in NSW that affect freshwater, estuarine and marine
ecosystems. They seek to assist developers, consultants, planners, local councils and other government
agencies in assessing proposals.

2.3.3 Water Management Act 2000

The Rivers and Foreshores Improvement Act 1948 has been repealed and replaced by the controlled
activity provisions in the Water Management Act 2000 (WMA). The controlled activity approval provisions
commenced on 4 February 2008. A controlled activity approval under the WMA is required for certain
types of developments and activities that are carried out in or near a river, lake or estuary. Under the
WMA, a controlled activity means:

» The erection of a building or the carrying out of a work (within the meaning of the Environmental
Planning and Assessment Act 1979), or

» The removal of material (whether or not extractive material) or vegetation from land, whether by way
of excavation or otherwise, or

» The deposition of material (whether or not extractive material) on land, whether by way of landfill
operations or otherwise, or

» The carrying out of any other activity that affects the quantity or flow of water in a water source.

Public authorities (other than Landcom) and local councils are exempt from the requirement to hold a
controlled activity approval in relation to all controlled activities that they carry out in, on or under
waterfront land.
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2.3.4 Fisheries Management Act 1994

The Fisheries Management Act and Regulations ensure that biological diversity in maintained and fishing
activities remain sustainable throughout NSW.  The State Government views the State's fisheries as a
community-owned resource with the onus on users to protect and safeguard this resource.  The FM Act
requires that a permit be obtained prior to the undertaking of certain estuary works, including any works
that will affect mangroves or seagrasses, or obstruct fish passage.

2.4 Planning documents
Planning policies and legislation provide for the orderly development of land.  They ensure that
development proposals are consistent with relevant legislation and ensure the ongoing sustainable
development of an area into the future.

2.4.1 Environmental Planning and Assessment (EP&A) Act 1979

The EP&A Act governs the assessment of development and land use proposals as well as the
preparation of Environmental Planning instruments such as Local, Regional and State Environmental
Plans.  The Act ensures that the consent authority (usually Council or State Government) consider the
environmental impacts of new development.

2.4.2 Sutherland Local Environmental Plan 2006

Sutherland’s local environmental plan (LEP) is the primary local planning document that guides
development in the local government area.  The LEP zones land for particular types of use, including
residential, commercial or industrial areas, open spaces and other protected areas.  The LEP identifies
what types of development are allowed to occur in different zones.

The LEP identifies standards for subdivision and development bulk and scale. The LEP lists heritage
items establishes controls for development in or adjacent to waterways and in relation to biodiversity
conservation, wetlands, flood risk fire contaminated land management and acid sulfate soils. The LEP
has been amended numerous times and is currently being reviewed consistent with state government
planning reforms. Through this review It is unlikely that the current  land use zoning in  Bundeena will
change  rather amended  so as to be consistent with the standard LEP template. (Pers. comm. Beth
Morris SSC)

2.4.3 Sutherland Council Development Control Plan 2006

Sutherland Shire Development Control Plan 2006 (SSDCP2006) came into effect on 29 November 2006
(on the same day that Sutherland Shire Local Environmental Plan 2006 came info force).  It applies to all
development applications lodged from that date. The purpose of SSDCP2006 is to establish
development controls for future development to ensure that it protects local amenity and the surrounding
environment. Essentially, the DCP sets benchmarks of what is acceptable in land use, development and
environmental management decisions. The DCP establishes locality strategies. Strategies have been
formulated for separate localities in the Sutherland Shire including Bundeena & Maianbar. Localities are
distinguished by a unique set of characteristics. There are specific objectives and strategies for each
locality in the DCP supported by specific development controls dealing with public and private amenity,
building design, and environmental management.

The DCP is supported by Environmental Specification in Environmental Site Management and
Landscape that provides guidance on how to comply with DCP and LEP controls.
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2.5 Natural resource management legislation
Bundeena Creek is subject to a number of State and Commonwealth Legislative Acts and planning
polices, as outlined below.

2.5.1 Threatened Species Conservation Act 1995 (TSC Act)

The TSC Act was introduced on 1st January 1996 and aims to:

» Conserve threatened species, populations, ecological communities and their habitats;

» Promote their recovery; and

» Manage the processes that threaten or endanger them.

The TSC Act identifies and protects native plants and animals of ‘threatened’ conservation status.  The
Act also provides for species recovery and threat abatement programs.

2.5.2 Environmental Protection and Biodiversity Conservation Act 1999 (EPBC Act)

The EPBC Act is a Commonwealth Act that requires the Federal Environment Minister’s approval for an
Action that will, or is likely to, have a detrimental or adverse impact on a matter of National
Environmental Significance (NES) or on Commonwealth Land unless the action is exempt.

Matters of NES currently include World Heritage properties, Ramsar Wetlands, Nationally Threatened
Species and Ecological Communities, Migratory Species, Commonwealth Marine Areas, Nuclear Actions
and Natural Heritage Places.

2.5.3 Fisheries Management Act 1994 (FM Act)

The objectives of this Act are to conserve, develop and share the fishery resources of the State for the
benefit of present and future generations. In particular, the objectives of this Act include:

» Conserve fish stocks and key fish habitats;

» Conserve threatened species, populations and ecological communities of fish and marine vegetation;

» Promote ecologically sustainable development, including the conservation of biological diversity,
and, consistently with those objectives;

» Promote viable commercial fishing and aquaculture industries;

» Promote quality recreational fishing opportunities;

» Appropriately share fisheries resources between the users of those resources; and

» Provide social and economic benefits for the wider community of New South Wales.

2.5.4 Noxious Weeds Act 1993 (NW Act)

The Noxious Weeds Act 1993 (NW Act) is a NSW government instrument outlining the definition,
declaration, and control of noxious weeds throughout the State. Local government bodies have the
responsibility to ensure that the Act is complied with within their boundaries.

For a plant to be declared a Noxious Weed it must be considered to pose a serious threat to humans,
agriculture and/or the environment. There must also be consideration given to the feasibility of control
and enforcement of those methods.  Plants are declared noxious by order of the Minister for Agriculture.

Landowners or occupiers have obligations under the Act to control any declared weed on their property.
Council is required to conduct inspections of private properties to check compliance with the Act and
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Noxious Weed Officers have the authority to issue control notices for any breach. The objectives of this
Act are as follows:

» Reduce the negative impact of weeds on the economy, community and environment of this NSW by
establishing control mechanisms to:

– Prevent the establishment in NSW of significant new weeds;

– Restrict the spread in NSW of existing significant weeds;

– Reduce the area in NSW of existing significant weeds; and

» Provide for the monitoring of and reporting on the effectiveness of the management of weeds in
NSW.

Details of noxious weeds recorded in the survey are included in Section 5 of this report.

2.6 Cultural heritage legislation
The management of cultural heritage items, relics and places ensures that the heritage values are
conserved for the benefit of the community.  Cultural heritage legislation is applied at the Federal, State
and local level as described in the following sections.

2.6.1 The National Parks and Wildlife Act 1974

The National Parks and Wildlife Act 1974 (NP&W Act, 1974) provides the primary basis for the legal
protection and management of Aboriginal sites within NSW. The implementation of the Aboriginal
heritage provisions of the Act is the responsibility of the Department of Environment and Climate Change
(DECC). The Act aims to prevent the unnecessary or unwarranted destruction of relics, and the active
protection and conservation of relics that are of high cultural significance.

Under Section 87 of the Act, it is an offence to disturb or excavate any land for the purpose of
discovering an Aboriginal object, disturb or move an Aboriginal object, or to take possession of or
remove an Aboriginal object from certain lands, without a permit from the Director-General of DECC.

2.6.2 The NSW Heritage Act (1977)

The purpose of the NSW Heritage Act 1977 is to ensure that the heritage of New South Wales is
adequately identified and conserved. In practice the NSW Heritage Act has focused on items and places
of non-indigenous heritage to avoid overlap with the NP&W Act, 1974 which has primary responsibilities
for nature conservation and the protection of Aboriginal relics and places in NSW.

The Heritage Act is concerned with all aspects of heritage conservation and recognises two levels of
heritage significance, State significance and Local significance.  The Act provides protection to items that
have been identified, assessed and listed on various registers including State government section 170
registers, local government LEPs and the State Heritage Register.

2.6.3 The National Trust (NSW)

Whilst the National Trust Register does not provide any statutory obligations for protection of a site, the
acknowledgment of a place being listed on the Register as a significant site lends weight to its heritage
value.
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2.6.4 Environmental Planning & Assessment Act (1979)

The Environmental Planning & Assessment Act 1979 (EP&A Act) and its regulations, schedules and
associated guidelines require that environmental impacts, including those to cultural heritage, are
considered in land use planning and decision making.

2.6.5 Commonwealth Cultural Heritage Legislation

The Environment and Heritage Legislation Amendment Act (No 1) 2003, Australian Heritage Council Act
2003, and the Australian Heritage Council (Consequential and Transitional Provisions) Act 2003 replace
the previous Commonwealth heritage regime instigated by the Australian Heritage Commission Act
1975. The Act establishes the National Heritage List, a schedule of places that the Minister for the
Environment and Water Resources considers to have ‘National Heritage Value’ based on prescribed
‘National Heritage Criteria’.  The listing of a place is defined as a ‘matter of national environmental
significance’ under the Environment Protection & Biodiversity Conservation Act 1999. As a consequence,
the Minister must grant approval prior to the conduct of any proposed actions that will, or are likely to
have, a significant impact on the National Heritage values of a listed place.
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3. Community and Stakeholder Consultation

3.1 Stakeholder Consultation
Key stakeholders with an interest in the development of the plan were invited to raise issues and
participate in the consultation phase. The identification of stakeholders was an ongoing process, with
people added to the mailing lists as they made contact with GHD or SCC in relation to the study.

3.2 Key Stakeholders
Key stakeholders were identified from relevant state government agencies, Council departments, local
industry, environmental and community groups, and representatives from Council’s Estuary Management
Committee (EMC), as detailed below:

» State Government Departments/Corporations

» Department of Primary Industries - Fisheries (DPI);

» Department of Environment and Climate Change

» Department of Water and Energy

» Department of Planning

» Department of Lands

» Sydney Metropolitan Catchment Management Authority

Sutherland Shire Council
» Estuary Management Committee;

» Works and Services Division;

» Recreation & Natural Resources Division (now Environment and Recreation Division);

» Environment & Health Division;

» Strategic Planning

Community and Environment Groups
» Sutherland Shire Council Environment Centre

.
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3.3 Consultation Activities

Table 1 Modes of communication and consultation

Communication Purpose Outcome

Media Notices A notice was published in the local
newspaper and on Councils Web
Site to raise community knowledge
about the estuary management
planning process, and to invite
participation from interested parties

Newsletters Two newsletters were produced
and distributed to Bundeena
Residents informing them of the
management planning process and
encouraging submissions

A total of 5 written submissions
were made

Estuary Management Committee
Meetings

GHD presented information to the
Estuary Management Committee.
In December 2007 and 13th of
February 2008

A community workshop to discuss
the development of the Bundeena
Creek Management Plan was held
on Saturday, 13th October 2007.

The workshop was a productive
and well-attended meeting with 27
members of the community
attending, demonstrating a keen
interest for the community to be
involved in the management of the
Bundeena Creek.

Community Workshop

An additional community workshop
was undertaken on the 9/8/2008 to
discuss the ranking of management
actions

The workshop was also productive
and well-attended meeting with 20
members of the community
attending..

Telephone GHD’s project manager was
available by direct telephone
contact for key stakeholders to
raise any issues.

Email GHD’s project manager was
available by direct email contact to
handle ongoing queries from key
stakeholders and to provide a
forum for information exchange and
registration of comment about the
BCMP.

Review of draft documentation Drafts of the Estuary Processes
Study and the Bundeena Creek
Environmental Management Plan
were circulated to Sutherland
Council and the Port Hacking
Estuary Management committee
Comment.

Comments on the draft EPS were
received from Danny Wiecek of
DECC
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3.4 Consultation Issues/Comments
A summary of comments received during the various consultation activities is provided in Table 2 below :

Table 2 Community Issues / Comments

Issue Issue and Comments to be Addressed

Properties not connected to the sewerage contributing to poor water quality

Lack of sediment traps associated with road drainage

Water Quality

Impact of feral animals on water quality particularly deer and ducks

Feral deer contributing to the erosion of riparian land

The culvert installed in Scarborough St. redirects flow away from its natural alignment
increasing erosion

Filling of land restricting the channel width and natural alignment of the creek.

There is erosion of the park at the mouth of the creek

No kerb and guttering at the end of Bundeena Rd. contributes to sediment generation

Erosion

The condition of road assets is poor contributing to sedimentation water quality etc.

What is the impact of algal blooms on fish habitat?

Weed infestations along the length of the creek and its tributaries

Biodiversity

Noxious and environmental weeds are contributing to the degradation of bushland

Illegal building and alteration of the creek flow by the infilling of land

Constriction of flow under Scarborough St. creating local flooding

An ‘all weather’ concrete tunnel discharging into Port Hacking would be a satisfactory solution
to the flooding issue

To minimise the risks of flooding the creek should as much as practical be returned to its
original location

Flooding in heavy rain due to the offset culverts under Scarborough St.

Flooding can be controlled by open the creek mouth when large tides are forecast.

No means of monitoring water levels in Bundeena creek to support mouth opening strategy

Flood modelling needs to consider the impact of climate change on sea level rise storm
intensity and duration.

Flooding

Children sometimes block the mouth of the creek with rocks need to cement the rock wall at
the mouth of the creek in place.

Public access to the creek banks are contributing to sedimentationPublic Access

Opening of the creek mouth restricts public access on the beach and pollutes the beach area

Planning The LEP incorrectly locates the creek in relation to property boundaries



2021/15994/134207 Bundeena Creek Estuary Management
Estuary Management Plan

The impact of the proposed Bundeena wharf needs to be considered

Mouth should be permanently opened as Creek looks best when the tide pushes water up
past the bridge

There is so much litter in the creek

The bridges over the creek are dumping areas with junk thrown into the creek

Visual

Algal blooms are unsightly and generate odours

Education campaign on creek friendly behaviour for both residents and visitors

People are swimming in polluted water – no signage

Information

Visitors creating significant impact, they need to be engaged.

Recreation Creek provides recreation swimming walks and fishing

Economic The creek has economic value as it is a feature for the tourism industry

Cultural The creek has historical and cultural significance to the community, a traditional meeting place
of the aboriginal community
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4. Estuary Characteristics & Management Issues

4.1 Estuary Characteristics
Bundeena Creek is located on the southern shores of Port Hacking, a drowned river valley estuary.
Wind-generated wave and tidal processes acting on the mouth influence Bundeena Creek. As such, the
mouth of the creek is often closed due to a build-up of sand on the beach berm at the entrance.  The
estuary is classified as an intermittently closed and open lake or lagoon (ICOLL) with the entrance
opening during periods of high rainfall, during large tide influenced events, or through physical
intervention.   Bundeena Creek experiences very low wave and tide energy within the estuary mouth,
and tidal waters are unable to penetrate the entrance when closed. However, at times where the mouth
is open, full tidal penetration is evident. Fluvial inputs are low, except in time of flood. Thus in periods of
limited rainfall the creek level lowers to become a series of small pools and dry creek beds.

Bundeena Creek flows through three distinct topographical features before entering Port Hacking. Large
plateaus dominate the ridgelines of the catchment, creeks drop quickly from these plateaus into a large
wetland system composed of an eastern and western wetland (Kinhill 1993).  The creek meanders from
these wetlands through to the mouth adjacent to Horderns Beach.

The main geological unit of the Bundeena area is Triassic Hawkesbury Sandstone the sandstone is
overlain by podsolised marine and Aeolian sand dunes. The alluvial materials are predominantly sand
and silty clays (Illias 1996). The soils are grey-black clay-loams and sandy loams and often saline or sub-
saline and acid sulphate soils.

Development

The historical development of the Bundeena town-ship has been in-sensitive to the dynamic nature of the
estuary system. Development control has permitted the construction of dwellings in the flood plain area,
which are subject to flood risk. The flood risk is primarily the inundation of properties and dwellings
themselves. (Kinhill 1993). The configuration of the historical subdivision places almost the entirety of the
creek riparian zone in private ownership. The property boundaries do not provide for the inevitable
changes in the geomorphology of the stream.  The pattern of development on the Bundeena Creek
floodplain both contributes to its degradation and constrains management actions to remediate creek
health. Activities on private properties to maximise available land, landscaping and the mitigation of flood
risk have all contributed to the degradation of the riparian zone contributing to a decline in creek health.

The history of on-site effluent disposal and rudimentary stormwater management, in the catchment has
resulted in increased the pollutant loads in the creek.
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4.2 Management Issues
Careful management of the creek and mouth will be required to ensure that potential conflicts between
competing values are resolved effectively. This careful management will become increasingly important
as pressure increases on the creek system from continuing development, increasing populations of both
residents and visitors and the projected impacts of climate change.  Intermittently open and closing
estuary systems are very sensitive to human influence. The restoration of system health and mitigation of
flood risk will be predicated on the selection and implementation of a mouth management option, the
management of inflows to the system and the prudent management of the riparian zone. The fragmented
ownership of Bundeena Creek with the majority in private ownership complicates the establishment of a
management framework.

4.2.1 Water Quality

Water quality was identified as being the primary concern with the community. The water quality in the
creek is unsuitable for primary (swimming), and sometimes secondary (boating & fishing) recreational
contact due to levels of faecal coliform and enterococci .   The creek has low dissolved oxygen saturation
values and high nutrient concentrations. These levels can be attributed to a number of factors. The
development of the catchment and resulting stormwater runoff convey contaminants and pollutants at
concentrations and volumes that exceed the assimilation capacity of the system.  Stormwater
contaminants include gross pollutants, nutrients, heavy metals, pesticides, herbicides and petroleum
hydrocarbons. Gross pollutants such as litter and sedimentation from poor construction management
practices also contribute to the poor water quality in the creek. High levels of faecal coliform and
enterococci may be due to the history of on-site sewage disposal in the township, the remaining
residents unconnected to the sewage system, and the impact of deer and other feral animals. The low
levels of tidal flushing, the effects of nutrient cycling in creek sediments and concentration through
evaporation, leads to consistently poor water quality and algal blooms.  The construction of drainage
infrastructure to support development has changed the hydrology of the creek system and concentration
of creek flows have contributed to the exposure of areas for erosion contributing to increased
sedimentation and subsequent nutrient input into the creek.

4.2.2 Flooding & Creek Mouth Opening

The management of the creek mouth is a complicated issue, that effects flooding impacts but also the
ecological functioning of the system, particularly aquatic vegetation and fish communities.  Although
more than 50% of NSW ICOLLs are subject to artificial entrance breakout to prevent inundation of
surrounding land (Haines, 2006) local communities differs in their opinion of artificial openings.  The
artificial opening of estuary entrances can create an interruption of the natural hydraulic regime of
ICOLLs, and can modify other physical, biological and chemical processes that can result in adverse
impacts, including the territorialisation of estuarine wetlands and foreshores (Haines, 2006).  The
reduction of the artificial opening of coastal lagoons is identified by the Healthy Rivers Commission as an
integral goal of their Coastal Lakes Strategy (HRC, 2002) and is worthy of inclusion in this management
study and plan The future management of openings is becoming increasingly important as predicted sea
level rises will increase berm heights through normal coastal processes, which will in turn raise the
maximum water level of ICOLLs, further threatening properties. This plan includes the consideration of
three options for the management of the creek mouth.
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4.2.3 Biodiversity Conservation

The planning of the Bundeena town ship has long recognised the importance of the riparian zone of
Bundeena Creek as performing habitat connectivity function between the Royal National Park and
Bundeena Reserve (SSCDCP2006). The creek system supports a number of ecological communities
including the endangered Swamp Oak Floodplain Forest. These communities are subject to weed
invasion, human disturbance. The Swamp Oak Floodplain Forest and the riparian zone of the creek is
predominately under private ownership. State and Commonwealth legislation seeks to ensure the
conservation and/or recovery of these communities through the development of appropriate
management options. Under the TSCA the NSW DECC has issued priority actions to promote the
recovery of endangered ecological communities and manage key threatening processes. Where relevant
these priority actions have been included as management actions within this plan.

4.2.4 Erosion & Sedimentation

Although the majority of the banks of Bundeena Creek are stable, isolated sections of moderate to highly
active erosion were identified. Sedimentation contributes significantly to nutrient levels in the estuary and
the control of erosion is a priority. Changes in catchment hydrology, the channelisation of sections of the
creek combined with the degradation of native riparian vegetation, contribute to an increased risk of bank
erosion and slumping.  Analysis of the erosion within the Bundeena Creek system recommends the
restoration of the riparian zone where practical and the preferred application of soft engineered solutions.
The placement of gross pollutant traps on stormwater outlets is recommended. Ideally the provision of an
adequate buffer zone between urban development and the estuary would be necessary to maintain
natural functioning. This would result in a compromise between environmental and economic values.

4.2.5 Visual/Aesthetics

The aesthetics of the creek is an important issue for residents. Apart from the creek being a focal point of
the community. The aesthetics of the creek also contribute to or detract from the economic values to the
region generated by tourism. Nutrients concentrations in the creek are to the extent, that algal blooms
are common in the summer months. Apart from the water quality impacts, the visual and odour impacts
are considerable. The illegal dumping of rubbish within the creek is a significant issue. With private
ownership predominate there is little co-ordination of activities to remove rubbish.   The unprotected
stormwater outlets also contribute to the litter within the creek. The high visitor population with
consequent take-away foods and possible less concern for creek aesthetics and litter control, than the
local residents, is also an issue.
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5. Creek Mouth Management Options

As discussed previously the management of the creek mouth is crucial to the management of the creek
system overall. The brief originally directed the plan to outline the conditions under which the estuary
should be opened. In doing so the brief assumed that the creek mouth management would follow the
accepted estuary opening policy format as adopted for a number of coastal ICOLLs (see Coila Lake and
Werri Lagoon opening policies).  Investigation of the coastal process at the mouth of the creek and
consideration of other factors such as the relative isolation of the Bundeena township suggests that there
may be other creek mouth management options that should be considered.

The options and their advantages and disadvantages are outlined below:

5.1 Non-structural Options

5.1.1 Widening existing outlet (maintain bed level)

This option would involve maintaining a wider existing discharge outlet with its original channel bed level
of 0.6m AHD. On the day of the site inspection, the waterway width was observed to be approximately
2m to 3m. It could be widened to 5m if required within the footbridge structure constraint. The maximum
width possible at present is limited by the existing footbridge structure, if required this could be extended
to provide an even wider discharge outlet.

Periodically artificially opening the existing creek outlet by removing the blockage at the mouth has been
practised before for Bundeena Creek. The required frequency of sand removals will be dependant on a
variety of factors, including site, discharge, wave climate, and seasonal variations.

The advantages and disadvantages of this option include:

» Advantages

– Minimum adverse effect on the natural coastal processes

– Reduce potential for flooding upstream

» Disadvantages

– Maintenance – removal of accumulated sand is required.

– No additional tidal flushing during mid or low tides and only minor flushing in high tides, due to the
relatively high level of the creek discharge and intermittent opening of the outlet

– Mechanical plant and equipment may not be readily available at short notice to widen the existing
outlet. Consequently the work needs to be undertaken in advance of significant storm events.

5.1.2 Temporary Overflow Weir Across Back Berm

This option would involve providing a temporary overflow weir / channel at the location where the creek
discharges to the backshore. This option involves excavating an overflow weir at the top of the berm by
reducing its height. Figure 2 and Figure 3 further illustrate this option.

The dimensions of the berm opening should be decided based on the nominal flood event. The
frequency of the temporary overflow weir construction depends on coastal processes and the risk of
flooding in Bundeena Creek; for example, it may need to be constructed twice a year. The sand that is
removed each time may be transported at least 300m away to the western side of the beach and be
deposited on the high water mark. The opening tends to only last for a limited period of time as coastal
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processes and natural drift of sediment will fill up the opening in the future, before another excavation is
needed.

If the design height is be selected to lower existing flood risk or to not worsen the flood existing flood risk.
In considering the currently adopted 100-year ARI event adopted downstream control of RL 1.5m AHD,
and a 300 mm depth of water over the weir, then the weir height needs to be lowered to 1.2m AHD. The
level of sand at the berm has been at least 2.6m above AHD since 1983, therefore a large amount of
sand would need to be excavated and removed to make an overflow opening at the top of the beach, for
example 600 to 800 m3.  Evidence from other NSW South Coast locations such as Coila Lake
(Eurobodalla Shire Council, 2001) indicate that higher water levels preceding opening will generally
result in a longer opening duration.  The reason this occurs is a higher lagoon level will scour a deeper,
more stable connecting channel to the ocean.

The construction of the temporary overflow weir will need to be supported by an estuary opening policy
and will require prior planning approval from both Council and the NSW Department of Lands.  The
policy is to reduce the threat to flooding of roads and urban areas if the lagoon reaches 1.5m AHD and
heavy rain occurs. At levels below 1.5m AHD, there is more opportunity to plan an opening. As such,
once water levels reach a certain depth and rainfall is predicted, monitoring of water levels should be
undertaken so that an opening can be planned for in the event of water levels reaching 1.5m AHD.

The following summarises conditions under which the lagoon entrance can be breached.

a) If the level of the lagoon reaches a “maintenance level” it shall be opened as soon as conditions
permit;

b) If the level of the lagoon reaches “alert level” it shall be opened on the top of the first available high
tide without delay; or

c) When the lagoon reaches a “critical level”, works staff shall be placed on standby to open the lagoon
without delay if heavy



2621/15994/134207 Bundeena Creek Estuary Management
Estuary Management Plan

Figure 2 Plan - Overflow Weir Option

Figure 3 Cross Section - Overflow Weir Option
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Figure 4 Long Section - Overflow Weir Option

The advantages and disadvantages of this option include:

» Advantages:

– Lowest ongoing maintenance cost

– Minimum change in visual effects

» Disadvantages:

– Only effective during flood events; no effects on increasing the tidal “prism” increasing tidal
flushing of Bundeena Creek and subsequent increases in water quality.

5.2 Structural options

5.2.1 Groyne and Revetment alongside the Existing Outlet

This option would involve the use of an impermeable membrane and the supporting rock armour located
at the western side of the existing outlet. This structure will protect the mouth of the creek against
blockage by accumulated sand, acting like a terminal groyne to trap sediments. The eastern side of the
creek can also be protected against bank erosion at the same time by using a rock-lined batter. The
width of the creek will needs to be increased to accommodate conveyance of the design event, while the
existing creek bed level would be maintained. Figure 5 and Figure 6 show the plan and cross section of
the creek outlet for this option.
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Figure 5 Plan - Groyne Option

Figure 6 Section - Groyne Option

The advantages and disadvantages of this option include:

» Advantages:
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– Less restricted discharge outlet through Horderns Beach during major flooding events; and

– Managing the accumulated sand more effectively, by preventing it from affecting the creek
discharge.

» Disadvantages:

– High cost of construction

– Ongoing maintenance costs for periodic removal of accumulated sand

– Aesthetics – rocks and sand are dissimilar materials at the beach.

– Storm damage – rock armour may need to be repositioned back on the structure after significant
storm events.

– Little or no effect on improving tidal flushing of Bundeena Creek

5.2.2 Deeper Outlet

This option would involve deepening (and possibly widening) the existing channel to approximately -0.4m
AHD by excavating 1m below the existing bed level of 0.6m AHD. This excavation will allow increased
tidal flushing to occur to a level where it may be possible to mitigation some of the water quality issues in
the creek. Some armouring revetment may be required to prevent mouth closure.

The advantages and disadvantages of this option include:

» Advantages:

– Improved tidal flushing at most tidal levels with an increased tidal “prism” affecting Bundeena
Creek

– Less frequent blockage of the creek outlet – increased water velocities and discharge quantities
will reduce the tendency for blockage

» Disadvantages:

– Cost – high cost of excavation and support

– More rock protection needed at the outlet

– Impact on the ecological communities of Bundeena Creek

– May affect the existing bed levels of Bundeena Creek upstream of the discharge through Horderns
Beach, as Bundeena Creek develops a new “hydraulic profile” in response to the bed level
lowering at this location

5.2.3 Box Culvert

This option would involve the installation of a shallow box culvert approximately 5m wide at the creek
outlet for approximately 30m at the existing discharge location. The dimensions of the box culvert should
be selected to accommodate the design flood event. For example, if the nominal flow rate is 33m3/s, a
double box culvert with waterway dimensions of approximately 5m wide and 1.5m high will allow the
water to discharge with a velocity of approximately 4m/s.

The advantages and disadvantages of this option include:

» Advantages:

– Will improve tidal flushing

– Less maintenance than other engineering options as it is not so vulnerable to sand accumulation

» Disadvantages:
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– Cost – high cost of excavation and the structure

– Will require regular maintenance to prevent blockage of the culvert;

– Aesthetics – concrete and sand are dissimilar material at the beach

5.3 Comments and Recommendations
From a coastal processes perspective, the preferred option that has least adverse effects on the
Bundeena Creek discharge is to maintain the discharge at the existing outlet location.

The non-structural options, which are essentially temporary measures, may be pursued initially and if not
successful, then the structural engineering options should be considered for implementation.

In order to decide on which option to take forward, further investigation and evaluation is needed that
considers:

» Objectives (flood reduction, water quality improvement, etc.);

» Interaction between natural coastal and hydrological processes;

» Maintenance frequency ;

» Engineering design;

» Risk;

» Environmental effects; and

» Cost estimates

If the non-structural options are to be considered, a set of protocols along with an interim entrance
management policy should be developed for the periodic removal of sand. Precedents for this have been
implemented before in other similar cases including the NSW South-Coast estuaries of Werri Lagoon
(Kiama Municipal Council, 2005) and Coila Lake (Eurobodalla Shire Council, 2001). To facilitate the
entrance management policy, a creek entrance-monitoring programme must also be implemented. The
purpose of the monitoring is to determine efficiency, to collect water level data before and after each
opening, to record time, date, type and duration of the openings, and to record ocean wave and rainfall
conditions. The results will subsequently be employed to define the criteria of opening the creek outlet.

It is important to note that more thorough assessment of option be undertaken in the future, that consider
the interaction between the hydrological processes of the creek outlet and the coastal processes.
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6. Objectives for Future Management

6.1 Identification of Management Objectives
This management plan is designed to be consistent with the Port Hacking Catchment Integrated
Environmental Management Plan Update 2007-2012 (PHCIEMP) by the Port Hacking Estuary
Management Committee.

6.1.1 Principles

The PHCIEMP update retains many of the principles of the original plan and is guided by the following
principles:

» The Port Hacking Catchment is viewed as a whole system *

» Management decisions should be based on integrated multidisciplinary and interdisciplinary scientific
information *

» There should be equitable use and access to the Port Hacking catchment and the Plan supports the
protection of the public interest in the public domain and the sharing of resources.*

» Consideration should be given to the consequences of climate changes, including predicted sea-
level rise.

» Cumulative impacts of an activity are to be taken into consideration when making decisions and net
potential detrimental effects avoided.

» A precautionary approach is to be adopted when insufficient evidence or knowledge about the
environmental impacts of a proposal or activity is known.

» Ecological values are given the highest priority for protection *

» The Port Hacking Catchment should be managed in a sustainable way so that the ecological, social
and economic values and experiences are maintained for future generations *

» The plan should encourage improved understanding and celebration of Aboriginal culture

» Consultation and stakeholder investments in the future of the Port Hacking Catchment are
recognised *

» An assessment of the consequences of climate changes, including predicted sea-level rise

* Derived from the 1992 Port Hacking Plan of Management.

6.1.2 Goals

The PHCIEMP will provide the basis for the co-ordinated management of the entire Port Hacking
catchment to achieve the following goals:

» Protect biodiversity and terrestrial and aquatic ecosystems;

» Preserve the ecological and aesthetic values of Port Hacking Catchment and its catchment;.

» Acknowledge indigenous custodians and preserve Aboriginal heritage;

» Protect natural features and scenic values;

» Provide sustainable recreation activities that promote environmental, heritage and scenic values;

» Promote education and research to improve understanding of natural processes and develop greater
community awareness of natural and heritage values; and
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» Ensure management achieves a balance between development and the protection of the
environment.

6.1.3 Draft Port Hacking Catchment Integrated Environmental Management Plan Objectives

It is important that the Bundeena plan adopts management objectives that are consistent with the
broader strategic plan. The draft PHCIEMP established management objectives in six areas as outlined
in Table 3 below .The draft plan outlines many management objectives that do not have direct relevance
to the management of the Bundeena creek for example the management of commercial fisheries. These
objectives have been excluded from the table below.

Table 3 Relevant Port Hacking Integrated Management Plan Draft Management Objectives

Management
Objective

Description

Conserve and Rehabilitate Port Hacking Catchment and its tributaries to provide
opportunities for threatened and protected species.

Minimise the impact of development on the aquatic environment and natural areas

Conserve and rehabilitate habitat for aquatic biota and the substrate on which the biota
may depend.

Ecology

Minimise the impact of commercial uses on the natural environment of the waterway.

Water Quality and
Flows

Water quality is to comply with the with the ANZECC aquatic ecosystem and recreational
guidelines for water quality *

Hydrology Respond to Climate Change risks, sea level change and storm intensity/flooding

Enhanced Landscape elements within the residential foreshore riparian zone and in the
visual landscapes.

Involve stakeholders in catchment management activities

A foreshore with maximum opportunities for public access having regard to residential
amenity, environmental impact and constraints

A waterway safe for all users

Human Influence

Protection and conservation of aboriginal and other heritage and cultural locations and
artefacts

Sedimentation Sediment inputs achieve near stable conditions accommodating changing natural and
human processes natural
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6.1.4 Bundeena Creek Management Plan Objectives

From the draft PHCIEMP principles, goals objectives above and the outcomes of consultation the
following management objectives are recommended for the preparation of the Bundeena Creek
management plan.

Table 4 Bundeena Creek Management Plan Objectives

Draft Management Objective Description

Habitat and Species
Conservation

Protect, retain and improve existing habitat of value (EECs, habitat for
threatened species, aquatic habitat), rehabilitate areas of degraded habitat,
and improve habitat connectivity where appropriate and achievable.
Regenerate aquatic, foreshore and riparian vegetation communities.

Water Quality Maintain and improve existing water quality such that it supports a healthy
aquatic ecosystem and allows appropriate recreational use and visual
amenity.

Sedimentation and Erosion Minimise sedimentation and erosion caused by human activities and flooding
throughout the freshwater and estuarine reaches of the catchment.

Cultural Heritage Identify protect and retain areas of Aboriginal and European cultural heritage
associated with the creek

Sustainable Development Promote ecologically sustainable development, recognising the finite capacity
of natural systems.  Recognise and manage the impacts of inappropriate
development.

Recreation Encourage and provide facilities for appropriate recreational use of the creek,
foreshore and catchment, while protecting and improving ecosystem viability.

Flooding Minimise flood risk and the impact of flooding on existing and future
development while maintaining and, where possible, improving ecosystem
viability.

Visual Amenity Maintain or improve the natural integrity and visual experience of the
landscape

Creek Mouth Identify and, where appropriate, implement an appropriate opening regime to
address flooding, water quality and ecological concerns.

Information and
communications

Involve local communities in management through education, awareness
raising, consultation and participation.

Implementation, Monitoring and
Review

Implement the BCMP to achieve identified performance targets and monitor
implementation to audit performance and adapt management strategies
where necessary.



3421/15994/134207 Bundeena Creek Estuary Management
Estuary Management Plan

7. Development of Future Management Strategies

7.1 Identification of management strategies
Management strategies and actions were developed to achieve and address each of the management
objectives.  The strategies and actions were developed taking into consideration the issues raised
through the community consultation process and the outcomes of the processes study.

7.2 Description of Management Strategies
The draft management strategies and associated draft management actions are detailed in the tables
below. Appendix A provides further details in responsibilities for each management action.

Table 5 Management Strategies and Actions – Habitat and Species Conservation

Management Strategy MA
No.

Management Action Responsibility

1 Bring foreshore and riparian areas into public
ownership whenever opportunities arise through
rezoning, development approvals or acquisition

Sutherland
Shire Council

2 Ensure assessment of proposed impact on
endangered ecological communities is
comprehensive. Require the ‘offsetting’ of any
unavoidable impacts

Sutherland
Shire Council

3 Negotiate property agreements and property
management plans with owners of riparian land
and areas of high conservation value

Sutherland
Shire Council/
SRCMA

4 Investigate the feasibility of providing stewardship
payments to landowners to offset the cost of
managing riparian areas as an incentive to enter
into property agreements

Sutherland
Shire Council

Protect key habitats through
development control and
planning processes

5 Enhance the capacity of persons involved in the
assessment of impacts on EECs to ensure the
best-informed decisions are made.

Sutherland
Shire Council

6 Restrict or control access to estuarine habitats to
keep vehicles and people out of these areas,
whilst providing appropriate access points.

Sutherland
Shire Council

7 Remove non-native and noxious species and
revegetate and regenerate using local native
species

Sutherland
Shire Council/
Community

Improve/restore aquatic,
foreshore and riparian
vegetation

8 Specifically protect mangroves from human
access/trampling and weed invasion.

Sutherland
Shire Council

Control impact of feral animals 9 Prioritise the management of feral Rusa Deer
population through the implementation of the Deer
Management Plan

Sutherland
Shire Council
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Management Strategy MA
No.

Management Action Responsibility

10 Through educational signage discourage the
feeding of nuisance birds such as seagulls, ibis,
pigeons and feral ducks.

Sutherland
Shire Council

11 Ensure the protection of and protect areas of
valuable fish nursery habitat i.e. seagrasses and
mangroves

Sutherland
Shire Council/
DPI

Protect, and enhance access
to, fish breeding, nursery or
recruitment habitat

12 Research the impact of water quality particularly
dissolved oxygen and algae on the distribution of
seagrasses.

Sutherland
Shire Council

13 Establish a Bundeena chapter of the Green Web
program with the focus on the restoration of the
riparian zone of Bundeena Creek

Sutherland
Shire Council

Protect and enhance remnant
areas of the Endangered
Ecological Communities
(EECs) through restoration

14 Ensure all restoration activities reflect the floristic
structure and composition of the indigenous
ecological communities

Sutherland
Shire Council

15 Make the Bundeena Creek the focus of Clean Up
Australia Day and other community restoration
activities.

Sutherland
Shire Council

Protect and enhance remnant
areas of the Endangered
Ecological Communities
(EECs) through community and
land-holder engagement 16 Educate the community on the impact on the

ecology of artificially opening the lagoon mouth
Sutherland
Shire Council

Protect and enhance remnant
areas of the Endangered
Ecological Communities
(EECs) through habitat
management

17 Identify and prioritise specific threats and
undertake appropriate on-ground site
management strategies where required. For
example research and monitoring, surveys,
investigation into the effect of anthropogenic
impacts, and management of invasion of exotic
species. Also site protection through as fencing
and signage.

Sutherland
Shire Council

Protect and enhance remnant
areas of the Endangered
Ecological Communities
(EECs) and habitat through
weed control

18 Undertake weed control for Bitou Bush, Boneseed
and other weeds at in accordance with the
approved threat abatement Plans and associated
PAS actions

Sutherland
Shire Council

19 Investigate collection factors seed viability,
germination, dormancy and longevity (in natural
environment and in storage).

Sutherland
Shire Council/
DECC

20 Investigate the ecology of Swamp Oak forest
species with particular emphasis on the
importance of drying and wetting cycles and other
factors in maintaining ecosystem health.

Possible honours thesis

Sutherland
Shire Council/
DECC

Protect and enhance remnant
areas of the Endangered
Ecological Communities
(EECs) and habitat through
ongoing research.

21 Undertake research to determine minimum fire
frequency for the communities and incorporate
findings into management planning

Sutherland
Shire Council/
RFS

Apply ESD principles to 22 Adopt a precautionary approach of accepting a Sutherland
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Management Strategy MA
No.

Management Action Responsibility

landscape management lower level of risk (ie. a wider safety margin) for
managing existing and proposed land and
waterway uses affecting highly valued
environmentally sensitive components of the
estuarine ecosystem.

Shire Council

Table 6 Management Strategies and Actions - Water Quality

Management Strategy MA
No.

Management Action Responsibility

23 Adopt 100% compliance with secondary contact
recreational water quality guidelines as the
objective water quality standards

Sutherland Shire
Council

Adopt appropriate water quality
objectives for Bundeena Creek

24 Adopt 100% compliance with primary contact
recreation water standards as an aspirational goal.

Sutherland Shire
Council

25 Audit the effectiveness of erosion and sediment
control, water quality and water quantity
management procedures in achieving the water
quality standards, during construction and
operational stages of developments.

Sutherland Shire
Council

Control water quality impacts of
development.

26 Regularly inspect and audit construction sites to
monitor compliance with water quality criteria
attached to the development consent.

Sutherland Shire
Council

27 Retrofit Water Sensitive Urban Design controls
such as sediment, buffer, swale and gross
pollutant controls on the existing urban
development with stormwater treatment measures
as recommended

Sutherland Shire
Council

28 Identify any existing acid sulphate, remediate and,
if required, prepare a plan for ongoing
management.

Sutherland Shire
Council

29 Regularly inspect and maintain stormwater
treatment devices according to design
specifications to ensure continued effectiveness of
pollutant removal

Sutherland Shire
Council

Improve water quality through
catchment modifications and
improved control and
monitoring of point source
discharges

30 Investigate reported water pollution events to
determine and rectify the source.

Sutherland Shire
Council

31 Encourage/require remaining resident disposing of
effluent ‘on-site’ to connect to the Bundeena -
Maianbar Sewerage Scheme where appropriate.

Sutherland Shire
Council/ Sydney
Water

Improve sewerage
infrastructure and performance.

32 Inspect and assess the functioning of all on site
disposal units within the catchment. Order the
rectification of all non functioning units

Sutherland Shire
Council



3721/15994/134207 Bundeena Creek Estuary Management
Estuary Management Plan

Management Strategy MA
No.

Management Action Responsibility

Research aeration system
feasibility

33 Investigate the feasibility of installing a system
within the lagoon to improve water quality and
reduce incidence of algae blooms

Sutherland Shire
Council

34 Educate the community on environmentally
responsible practices that protect water quality by
developing material for distribution to all residents,

Sutherland Shire
Council

35 Educate specific industry groups and developers
of best management practices for minimising
polluted runoff.

Sutherland Shire
Council

Educate the local community
regarding water quality

36 Erect signage at appropriate locations to inform
the community about potential water quality
problems and associated health risks from primary
recreational contact, particularly after rainfall.

Sutherland Shire
Council

Apply ESD principles to water
quality management.

37 Adopt a precautionary approach of accepting a
lower level of risk (ie. a wider safety margin) for
managing existing and proposed land and
waterway uses affecting or effected by water
quality.

Sutherland Shire
Council

Implement a program of
estuary water quality
monitoring to provide Council
with data on which to base
management decisions.

38 Measure dissolved oxygen, salinity, temperature,
turbidity and pH at least monthly, and also after
rainfall events.  Quarterly sediment and water
samples to be analysed for metals and nutrient.
Refer to monitoring plan

Sutherland Shire
Council

Table 7 Management Strategies and Actions – Sedimentation & Erosion

Management Strategy MA
No.

Management Action Responsibility

25 Audit the effectiveness of erosion and sediment
control, water quality and water quantity
management procedures in achieving the water
quality standards, during construction and
operational stages of developments.

Sutherland Shire
Council

Control water quality impacts of
development.

26 Regularly inspect and audit construction sites
within the catchment to monitor compliance with
water quality criteria attached to the development
consent.

Sutherland Shire
Council

27 Retrofit Water Sensitive Urban Design controls
such as sediment, buffer, swale and gross
pollutant controls on the existing urban
development with stormwater treatment measures
as recommended

Sutherland Shire
Council

Improve water quality through
catchment modifications and
improved control and
monitoring of point source
discharges

29 Regularly inspect and maintain stormwater
treatment devices according to design
specifications to ensure continued effectiveness of
pollutant removal

Sutherland Shire
Council
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Management Strategy MA
No.

Management Action Responsibility

39 Inform landowners of their responsibility to control
erosion on their property

Sutherland Shire
Council

Protect key habitats through
development control and
planning processes

3 Negotiate property agreements and property
management plans with owners of riparian land
and areas of high conservation value

Sutherland Shire
Council

Restrict access to
environmentally sensitive areas

40 Public access to the creek should be discouraged
in order to minimise erosion potential.

Sutherland Shire
Council

41 Revegetate channel banks in Area 2A & 2B (refer
to EPS)

Sutherland Shire
Council

Implement site specific erosion
measures

42 Bank protection in the upper reaches of Areas 2B
should be installed to protect from high velocity
flows

Sutherland Shire
Council

Regulate controlled activities
on waterfront land

43 Inform property owners of the requirements of the
Water Management Act in relation to controlled
activities on water front land.

Sutherland Shire
Council

Research the impact of existing
drainage infrastructure

44 Investigate the contribution of the location and
size of Scarborough St. culvert to erosion and
sedimentation within the catchment.

Sutherland Shire
Council

Retrofit  energy dissipaters to
improve stream hydrology

45 Investigate the feasibility of energy dissipaters to
control flow rates through the creek section
directly down stream of Scarborough Rd.

Sutherland Shire
Council

Apply ESD principles to
landscape management

46 Adopt a precautionary approach of accepting a
lower level of risk (ie. a wider safety margin) for
managing existing and proposed land and
waterway uses that may contribute to erosion and
sedimentation

Sutherland Shire
Council

Table 8 Management Strategies and Actions – Cultural Heritage

Management Strategy MA
No.

Management Action Responsibility

47 Explore the significance of the study area to the
local aboriginal community

Sutherland Shire
Council

Identify and protect sites of
significant Aboriginal and
European heritage

48 Afford any significant sites the appropriate
planning protection.

Sutherland Shire
Council

Educate the community about
the significance of Aboriginal
and European heritage sites

49 In consultation with the local aboriginal community
discourage disturbance of any identified sensitive
areas

Sutherland Shire
Council

Apply ESD principles to the
management culturally
sensitive areas

50 Adopt a precautionary approach of accepting a
lower level of risk (ie. a wider safety margin) for
managing existing and proposed land and
waterway uses affecting culturally sensitive areas

Sutherland Shire
Council
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Table 9 Management Strategies and Actions – Sustainable Development

Management Strategy MA
No.

Management Action Responsibility

51 Consider the impacts of climate change e.g. sea
level rise storm intensity and fire frequency in the
assessment of proposed developments, and when
identifying and prioritising sites for regeneration
works.

Sutherland Shire
Council

Manage the planning system to
achieve sustainable
development

52 Calculate pollutant inventories and budgets for
existing land uses and prepare a land and water
capability assessment to establish total allowable
pollutant load and other relevant loads or factors
within a framework to support cumulative impact
assessment.

Sutherland Shire
Council

Apply ESD principles to
landscape management

53 Ensure the valuation of intangibles such as
ecosystem services in the informing better
decision-making in the management of the creek
system.

Sutherland Shire
Council

Table 10 Management Strategies and Actions – Recreation

Management Strategy MA
No.

Management Action Responsibility

Educate the community on the
importance of maintaining,
protecting and enhancing
public recreational open space.

54 Prepare communication for residents & tourists on
the need for foreshore users to dispose of litter
bait bags, drink bottles and other litter
appropriately

Sutherland Shire
Council

Educate the local community
regarding water quality.

36 Erect signage at appropriate locations to inform
the community about potential water quality issues
and associated health risks from primary
recreational contact, particularly after rainfall

Sutherland Shire
Council

Manage pedestrian and
vehicular access to sensitive
riparian and aquatic habitats

6 Restrict or control access to estuarine habitats to
keep vehicles and people out of these areas,
whilst providing appropriate access points.

Sutherland Shire
Council



4021/15994/134207 Bundeena Creek Estuary Management
Estuary Management Plan

Table 11 Management Strategies and Actions – Flooding

Management Strategy MA
No.

Management Action Responsibility

55 Undertake a floodplain risk analysis that takes into
consideration the effect of proposed management
actions on environmental, social and cultural
values.

Sutherland Shire
Council

Develop and implement
appropriate flood management
studies, plans and actions that
balance flood and
environmental risks and
impacts. 56 Ensure the assessment of all developments are in

accordance with flood risk management policies
Sutherland Shire
Council

57 Install or continue the monitoring of rainfall, stream
flow and water level where required and
recommended.

Sutherland Shire
Council

Implement a water level/
velocity monitoring program

58 Establish a monitoring program to record date of
opening and closing, nature of opening (natural or
manual), location and width across the entrance
dune, ocean water level, width and depth of
channel development with time, estuary water
levels through time and water velocities.

Sutherland Shire
Council

59 Prepare flood awareness brochures for distribution
to residents in flood-prone areas. Develop a flood
evacuation plan

Sutherland Shire
Council

Communicate risks of flooding
and mouth opening to the
public

60 Publicise the dangers and risks of illegally opening
or blocking creek mouth through the media, and
include warnings on signage adjacent to the
mouth

Sutherland Shire
Council

Apply ESD principles to
floodplain management

61 Adopt a precautionary approach of accepting a
lower level of risk (ie. a wider safety margin) for
managing the flood risk.

Sutherland Shire
Council

Table 12 Management Strategies and Actions – Visual Amenity

Management Strategy MA
No.

Management Action Responsibility

62 Make the Bundeena Creek the focus of Clean Up
Australia Day and other community restoration
activities.

Sutherland Shire
Council

63 Deliver a community awareness campaign that
encourages the reporting of any illegal or unusual
dumping, spills etc

Sutherland Shire
Council

Encourage community
involvement in the
maintenance, enhancement
and enjoyment of the existing
visual amenity

64 Provide local native trees, shrubs and other plants
for use on waterfront properties.

Sutherland Shire
Council

Research aeration system
feasibility

33 Investigate the feasibility of installing an aeration
system within the lagoon to improve water quality

Sutherland Shire
Council
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Management Strategy MA
No.

Management Action Responsibility

and reduce incidence of algal blooms.

Maintain and enhance visual
amenity by the adoption and
implementation of appropriate
planning controls.

65 Prepare and adopt a Visual Management Strategy
for the Bundeena setting out the methodology for
undertaking visual assessments

Sutherland Shire
Council

Table 13 Management Strategies and Actions – Creek Mouth

Management Strategy MA
No.

Management Action Responsibility

66 Develop entrance management policies/practices
considering location of past openings, flood
mitigation water quality, ecology and local
resident’s wishes, using the media to publicise
entrance opening events.

Sutherland Shire
Council

Implement entrance
management

67 Publicise the dangers and risks of illegally opening
estuary entrances through the media, and include
warnings on signage adjacent to entrance.

Sutherland Shire
Council

Monitor mouth opening and
closures including water/ level
velocity

58 Establish a monitoring program to record date of
opening and closing, nature of opening (natural or
manual), location and width across the entrance
dune, ocean water level, width and depth of
channel development with time, estuary water
levels through time and water velocities.

Sutherland Shire
Council

Table 14 Management Strategies and Actions – Information & Communications

Management Strategy MA
No.

Management Action Responsibility

68 Distribute a summary of the management plan to
local residents and make the full plan available for
public perusal at any time.

Sutherland Shire
Council

69 Maintain an action plan to log the progress and
success of the implementation of management
plan actions.  Regularly update the plan and
distribute to interested parties, including the
media, on request.

Sutherland Shire
Council

70 Form and manage a group of landholders with
ownership of riparian zone and co-ordinate
restoration activities through the group

Sutherland Shire
Council

Raise community awareness of
the importance of estuaries and
measures they can take to
protect and enhance them.

63 Deliver a community awareness campaign that
encourages the reporting of any illegal or unusual
dumping, spills etc

Sutherland Shire
Council
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Management Strategy MA
No.

Management Action Responsibility

62 Make the Bundeena Creek the focus of Clean Up
Australia Day and other community restoration
activities.

Sutherland Shire
Council

59 Prepare flood awareness brochures for distribution
to residents in flood-prone areas.

Sutherland Shire
Council

60 Publicise the dangers and risks of illegally opening
estuary entrances through the media, and include
warnings on signage adjacent to estuary entrance

Sutherland Shire
Council

Table 15 Management Strategies and Actions – Monitoring and Review

Management Strategy MA
No.

Management Action Responsibility

Periodically monitor key
environmental variables  to
guide management

71 Implement the Monitoring Plan Sutherland Shire
Council

Develop and implement a
monitoring program for each
strategy in the Management
Plan to assess performance
and enable plan auditing at
regular intervals and
subsequent adaptation of the
plan

69 Maintain an action plan to log the progress and
success of the implementation of management
plan actions.  Regularly update the plan and
distribute to interested parties, including the
media, on request.

Sutherland Shire
Council

Raise community awareness of
the importance of estuaries and
measures they can take to
protect and enhance them

72 Encourage community involvement in monitoring
including, for example: water quality; pollutant
sources; bank erosion; riparian vegetation;
stormwater outlets sedimentation rates; aquatic
plant growth, eg sedges, reeds, seagrass & algae;
entrance opening and closing; and damage to
foreshore access points.

Sutherland Shire
Council
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8. Assessment of Management Strategies

The management actions detailed in Table 5 to Table 15 were assessed using a cost benefit analysis
and multi factor assessment in order to rank the strategies and actions in terms of effectiveness, cost
and expected benefits.  The cost benefit analysis was based on an approximation of capital and
recurrent expenditure required to implement the strategies and actions, based on professional
judgement.  The multi-factor assessment considered the perceived adverse and beneficial impacts of
each management strategy/action on the estuarine values of flora, fauna, water/sediment quality,
flooding, human users and cultural heritage.  The scores were assigned based on the descriptors
detailed in Table 16.  The draft scores were subsequently refined through discussion with SCC and the
community during the community workshop of the 9/8/2008.

Table 16 Strategy Assessment Descriptors

Score  Descriptor

+ / - 5 Long term, direct and large positive or negative impact

+ / - 4
Long term, indirect, large positive or negative impact; or

Long term, direct, medium positive or negative impact

+ / - 3 Medium term, direct and/or indirect, moderate positive or negative impact

+ / - 2
Short term, indirect, large positive or negative impact; or

Short term, direct, medium positive or negative impact.

+ / - 1 Indirect, small positive or negative impact

0 No, or neutral, impact
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9. Estuary Management Plan

The draft estuary management objectives, strategies and actions identified in this report are presented in
Appendix A, ranked according to the results of the cost-benefit analysis.  These are supported by map,
also provided in Appendix A.

Consultation would be undertaken with the local Aboriginal community prior to any works that might
affect any areas of potential Aboriginal heritage significance.
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10. Monitoring Plan

Monitoring the effectiveness of the implementation of the management objectives, strategies and actions
detailed in this BCMP is critical in order to provide quantifiable measures of progress against baseline
conditions.  Monitoring provides information that is useful in assessing whether scarce resources are
being most effectively targeted to obtain the best outcomes.

The monitoring plan detailed in Table 17 details indicators that should be monitored, recommended
frequency of the monitoring, and performance criteria against which the results should be assessed.

The results of the monitoring should be reviewed periodically to assess the performance of the
management actions in achieving the desired outcomes.  The review process will assist in identifying
whether management actions are being successful, and should be continued, or whether they are not
successful, and should be amended or substituted.

Table 17 Monitoring Plan

Management Objective  Indicator Monitoring Requirement  Performance

Weed Invasion of EEC 6-monthly monitoring and
assessment of weed
species and their invasion
of EECs.

Annual decline in weed
species and extent against
baseline. Habitat & Species

Conservation

Extent/distribution of
EECs and key habitats

Annual analysis of
photographic or satellite
imagery identify any
changes in extent or
distribution of EECs and
other key habitat and
vegetation types

Change in condition from
baseline data

Faecal coliform/
Enterococci

Faecal coliform
Enterococci monitored at
least monthly at all
estuaries used for primary
and secondary contact
recreational activities.

Additional monitoring to be
undertaken following
significant rainfall events
(>25 mm).

Conformance with
Beachwatch
(NHMRC/ANZECC)
criteria.

Temperature, pH,
turbidity, dissolved oxygen
saturation, salinity, TN,
TKN, NOx, NH4+, TP and
TRP, chlorophyll-a

Monitored monthly at all
estuaries and following
significant rainfall events
(>25 mm).

Number of exceedances
of localised guideline per
year

Water Quality

Algal blooms

Monthly algal monitoring
during summer months at
popular recreational
estuaries in the event that
blooms occur.

Number of exceedances
of 15,000 cells/mL
annually.

Sediment and Erosion Bank erosion Monitor extent of bank Reduction in extent and
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Management Objective  Indicator Monitoring Requirement  Performance
erosion in all catchment severity of erosion against

baseline conditions

Estuary Entrance Entrance behaviour Monitoring and recording
of all entrance openings
and closings, including
times, duration, water
levels, berm heights, and
associated rainfall
conditions etc.

For information only.
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Appendix A

Management Actions Ordered by Rank



Sutherland Shire Council
Bundeena Creek Estuary Management
Estuary Management Plan

Management Plan Ranking

Score Descriptor
+ / - 5 Long term, direct and large positive or negative impact

Long term, indirect, large positive or negative impact; or
Long term, direct, medium positive or negative impact

+ / - 3 Medium term, direct and/or indirect, moderate positive or negative impact
Short term, indirect, large positive or negative impact; or
Short term, direct, medium positive or negative impact.

+ / - 1 Indirect, small positive or negative impact
0 No, or neutral, impact

Community Score 19 6 62 20 7 4
Community Weighting 16% 5% 53% 17% 6% 3%

MA No.

Management Action Management Strategy

Management Objective

R
an

k

Responsibility  Capital Cost  Recurrent Cost
(1st year)  NPV

Flora Impact -
Aquatic and
Terrestrial

Fauna Impact -
Aquatic,

Terrestrial,
Avifauna

Water &
Sediment

Quality Impact

Flooding
Impact

Human User
Impact

Cultural
Heritage
Impact

Community
Response

Benefit Index
(no weighting)

benefit index / log
NPV (no weighting)

Rank (no
weighting) Notes

24
Adopt 100% compliance with primary contact recreation water standards as an
aspirational goal.

 Adopt appropriate water quality objectives for Bundeena Creek
Water Quality 1 SSC 500$ -$ 500$ 0 0 5 0 5 0 3 12.92 4.8 1 Report to Council / adoption fo this plam

69
Maintain an action plan to log the progress and success of the implementation of
management plan actions.  Regularly update the plan and distribute to interested
parties, including the media, on request.

Raise community awareness of the importance of estuaries and measures they can
take to protect and enhance them. Information & Communications 2 SSC 2,000$ 2,000$ 26,467$ 3 3 3 2 5 0 3 18.85 4.3 2 Commitment to the continued

implementation of the plan

23
Adopt 100% compliance with secondary contact recreational water quality guidelines
as the objective water quality standards

Adopt appropriate water quality objectives for Bundeena Creek
Water Quality 3 SSC 500$ -$ 500$ 0 0 4 0 5 0 2 11.40 4.2 3 Report to Council

56 Ensure the assessment of all developments are in
accordance with flood risk management policies

Develop and implement appropriate flood management studies, plans and actions that
balance flood and environmental risks and impacts. Flooding 4 SSC 2,000$ -$ 2,000$ 0 0 2 5 3 1 2 13.11 4.0 4 within this study

5 Enhance the capacity of persons involved in the assessment of impacts on EECs to
ensure the best informed decisions are made.

Protect key habitats through the development control and planning processes Habitat/Species 5 SSC 2,000$ 2,000$ 26,467$ 4 4 4 0 0 2 3 17.02 3.8 5 Training for development staff

66
Develop entrance management policies/practices considering location of past
openings, flood mitigation water quality, ecology and local resident’s wishes, using
the media to publicise entrance opening events.

Implement entrance management
Creek Mouth 6 SSC 20,000$ 500$ 26,117$ 3 3 2 5 1 0 3 16.59 3.8 6

52
 Calculate pollutant inventories and budgets for existing land uses and prepare a land
and water capability assessment to establish total allowable pollutant load and other
relevant loads or factors within the framework of the cumulative impact assessment.

Manage the planning system to achieve sustainable development,
Sustainable Development 7 SSC 10,000$ -$ 10,000$ 1 1 5 0 3 1 3 14.05 3.5 7 Pollutant load study and assessment

guidelines

33 Investigate the feasibility of installing an aeration system within the lagoon to improve
water quality

Research aeration system feasibility Water Quality 8 SSC 3,000$ -$ 3,000$ 2 2 3 0 2 1 2 12.15 3.5 8

54 Prepare communication for residents & tourists on the need for foreshore users to
dispose of bait bags, drink bottles and other litter appropriately

Educate the community on the importance of maintaining, protecting and enhancing
public recreational open space. Recreation 9 SSC 500$ 500$ 6,617$ 2 2 3 0 3 1 2 13.21 3.5 9

65
Prepare and adopt a Visual Management Strategy for the Bundeena setting out the
methodology for undertaking visual assessments

Maintain and enhance visual amenity by the adoption and implementation of
appropriate planning controls. Visual Amenity 10 SCC 5,000$ -$ 5,000$ 2 2 2 0 4 1 2 12.75 3.4 10 annual tree giveaway

14 Ensure All restoration activities reflect the floristic structure and composition of the
indigenous ecological community

Protect and enhance remnant areas of the Endangered Ecological Communities
(EECs) through restoration Habitat/Species 11 SSC 1,000$ -$ 1,000$ 3 3 1 0 0 2 1 10.23 3.4 11

32 Inspect and all assess the functioning of all on site disposal units within the
catchment order the rectification of all non functioning units

Improve sewerage infrastructure and performance. Water Quality 12 SSC 5,000$ 1,000$ 17,233$ 1 1 5 0 3 1 3 14.05 3.3 12

72

Encourage community involvement in monitoring including, for example: water
quality; pollutant sources; bank erosion; riparian vegetation; stormwater outlets
sedimentation rates; aquatic plant growth, eg sedges, reeds, seagrass & algae;
entrance opening and closing; and damage to foreshore access points

Raise community awareness of the importance of estuaries and measures they can
take to protect and enhance them

Monitoring and Review 13 SSC 2,000$ 500$ 8,117$ 2 2 2 1 4 0 2 12.88 3.3 13

62 Make the Bundeena Creek the focus of Clean Up Australia Day and other community
restoration activities.

Encourage community involvement in the maintenance, enhancement and enjoyment
of the existing visual amenity Visual Amenity 14 SSC 500$ 500$ 6,617$ 1 1 4 0 3 1 3 12.53 3.3 14 dob in a dumper

31
Encourage / require remaining resident disposing of effluent ‘on-site’ to connect to the
Bundeena - Maianbar Sewerage Scheme where appropriate.

Improve sewerage infrastructure and performance.
Water Quality 15 SSC/Sydney Water 20,000$ 2,000$ 44,467$ 1 1 5 0 4 1 3 15.11 3.3 15

70
Form and manage a group of landholders with ownership of riparian zone and co-
ordinate restoration activities through the group

Raise community awareness of the importance of estuaries and measures they can
take to protect and enhance them Information & Communications 16 SSC 1,000$ 250$ 4,058$ 1 1 2 1 5 0 2 11.73 3.3 16

63
Deliver a community awareness campaign that encourages the reporting of any illegal
or unusual dumping, spills etc

Encourage community involvement in the maintenance, enhancement and enjoyment
of the existing visual amenity Visual Amenity 17 SSC 2,500$ 500$ 8,617$ 1 1 4 0 3 1 3 12.53 3.2 17 dob in a dumper

2
Ensure assessment of proposed impact on endangered ecological communities is
comprehensive require the ‘offsetting’ of any unavoidable impacts

Protect key habitats through the development control and planning processes
Habitat/Species 18 SSC 5,000$ 200$ 7,447$ 3 3 3 0 0 1 2 12.25 3.2 18

17
Identify and prioritise other specific threats and undertake appropriate on-ground site
management strategies where required

Protect and enhance remnant areas of the Endangered Ecological Communities
(EECs) Through habitat management: Site Protection (eg Fencing/Signage) Habitat/Species 19 SSC 10,000$ 2,000$ 34,467$ 4 3 2 0 2 1 2 14.00 3.1 19

25
Audit the effectiveness of erosion and sediment control, water quality and water
quantity management procedures in achieving the water quality standards in both the
construction and operational stages.

Control water quality impacts of development.
Water Quality , Sediment & Erosion20 SSC 5,000$ 1,000$ 17,233$ 1 1 5 0 3 0 3 13.02 3.1 20 annual audit

26 Regularly inspect and audit construction sites to monitor compliance with water
quality criteria attached to the development consent.

Control water quality impacts of development. Water Quality , Sediment & Erosion20 SSC 5,000$ 1,000$ 17,233$ 1 1 5 0 3 0 3 13.02 3.1 20

48 Afford any significant sites the appropriate planning protectionIdentify and protect
sites of significant Aboriginal and European heritage

Identify and protect sites of significant Aboriginal and European heritage Cultural Heritage 22 SSC 2,000$ -$ 2,000$ 2 2 1 0 -1 5 1 10.06 3.0 22 impossible to budget for prior to complettion
of study

64 Provide local native trees, shrubs and other plants for use on waterfront properties. Encourage community involvement in the maintenance, enhancement and enjoyment
of the existing visual amenity Visual Amenity 23 SCC 5,000$ 1,000$ 17,233$ 2 2 2 0 4 1 2 12.75 3.0 23 annual tree giveaway

68 Distribute a summary of the management plan to local residents and make the full
plan available for public perusal at any time.

Raise community awareness of the importance of estuaries and measures they can
take to protect and enhance them. Information & Communications 24 SCC 2,500$ -$ 2,500$ 1 1 1 1 4 1 1 10.18 3.0 24

55 Undertake a floodplain risk analysis that takes into consideration the effect of
proposed management actions on environmental, social and cultural value

Develop and implement appropriate flood management studies, plans and actions that
balance flood and environmental risks and impacts. s. Flooding 25 SSC 25,000$ -$ 25,000$ 0 0 2 5 3 1 2 13.11 3.0 25 within this study

11 Ensure the protection of and protect areas of valuable fish nursery habitat i.e.
seagrasses and mangroves

Protect, and enhance access to, fish breeding, nursery or recruitment habitat Habitat/Species 26 SSC / DPI 10,000$ 1,000$ 22,233$ 4 3 2 0 0 2 2 12.92 3.0 26

38
Measure dissolved oxygen, temperature, turbidity and pH at least monthly, and also
after rainfall events.  Quarterly sediment and water samples to be analysed for metals
and nutrients. Refer to monitoring plan.

Implement a program of water quality monitoring to provide Council with data on
which to base management decisions. Water Quality 27 SSC 5,000$ 2,000$ 29,467$ 1 1 5 0 3 0 3 13.02 2.9 27 existing program ??

59 Prepare flood awareness brochures for distribution to residents in flood-prone areas.   Communicate risks of flooding and mouth opening to the public Flooding 28 SCC 1,000$ 200$ 3,447$ 0 0 1 2 5 1 1 10.19 2.9 28

15 Make the Bundeena Creek the focus of Clean Up Australia Day and other community
restoration activities.

Protect and enhance remnant areas of the Endangered Ecological Communities
(EECs) Through community and land-holder engagement Habitat/Species 29 SSC 5,000$ 1,000$ 17,233$ 1 1 3 0 4 1 2 12.06 2.8 29

51
Consider the impacts of climate change e.g. sea level rise storm intensity fire
frequency in the assessment of proposed developments, and when identifying and
prioritising sites for regeneration works.

 Manage the planning system to achieve sustainable development
Sustainable Development 30 SCC 30,000$ -$ 30,000$ 2 2 1 4 1 1 2 12.72 2.8 30 model climate change impacts bnased on

CSiRO 2007 projections

47 Explore the significance of the study area to the local aboriginal community Identify and protect sites of significant Aboriginal and European heritage Cultural Heritage 31 SSC 5,000$ -$ 5,000$ 2 2 1 0 -1 5 1 10.06 2.7 31 aechoelogical study

49 In consultation with the local aboriginal community discourage  disturbance of any
identified sensitive areas

Educate the community about the significance of Aboriginal and European heritage
sites Cultural Heritage 31 SSC 5,000$ -$ 5,000$ 2 2 1 0 -1 5 1 10.06 2.7 31

30 Investigate reported water pollution events to determine and rectify the source. Improve water quality through catchment modifications and improved control and
monitoring of point source discharges Water Quality 33 SSC 5,000$ 1,000$ 17,233$ 1 1 4 0 3 0 2 11.49 2.7 33

9 Prioritise the management  of feral Rusa Deer population through the implementation
Deer Management Plan

 Control impact of feral anaimals Habitat/Species 34 SSC 500$ 500$ 6,617$ 3 3 3 0 -2 1 2 10.13 2.7 34

22

Adopt a precautionary approach of accepting a lower level of risk (ie. a wider safety
margin) for managing existing and proposed land and waterway uses affecting highly
valued environmentally sensitive components of the estuarine ecosystem

Apply ESD principles to landscape management

Habitat/Species 35 SCC 500$ -$ 500$ 1 1 1 1 1 1 1 7.00 2.6 35

37
Adopt a precautionary approach of accepting a lower level of risk (ie. a wider safety
margin) for managing existing and proposed land and waterway uses affecting or
effected by water quality.

Apply ESD principles to water quality management
Water Quality 35 SSC 500$ -$ 500$ 1 1 1 1 1 1 1 7.00 2.6 35

46
Adopt a precautionary approach of accepting a lower level of risk (ie. a wider safety
margin) for managing existing and proposed land and waterway uses that may
contribute to erosion and sedimentation

Apply ESD principles to landscape management
Sedimentation/ Erosion 35 SSC 500$ -$ 500$ 1 1 1 1 1 1 1 7.00 2.6 35

61 Adopt a precautionary approach of accepting a lower level of risk (ie. a wider safety
margin) for managing the flood risk.

Apply ESD principles to floodplain management Flooding 35 SSC 500$ -$ 500$ 1 1 1 1 1 1 1 7.00 2.6 35

7 Remove non-native and noxious species and revegetate and regenerate using local
native species

Improve/restore aquatic, foreshore and riparian vegetation Habitat/Species 39 SSC/Community 15,000$ 3,000$ 51,700$ 4 4 0 0 2 1 1 12.00 2.5 39

+ / - 4

+ / - 2



60 Publicise the dangers and risks of illegally opening or blocking creek mouth through
the media, and include warnings on signage adjacent to the mouth

 Communicate risks of flooding and mouth opening to the public Flooding 40 SSC 500$ 100$ 1,723$ 0 0 1 3 3 0 1 8.21 2.5 40 signage ?

29 Regularly inspect and maintain stormwater treatment devices according to design
specifications  to ensure continued effectiveness of pollutant removal

Improve water quality through catchment modifications and improved control and
monitoring of point source discharges Water Quality , Sediment & Erosion41 SSC 50,000$ 20,000$ 294,670$ 1 2 4 2 2 0 3 13.82 2.5 41

27 Retrofit existing urban development with stormwater treatment measures as
recommended.

Improve water quality through catchment modifications and improved control and
monitoring of point source discharges Water Quality , Sediment & Erosion42 SSC 100,000$ 5,000$ 161,167$ 1 1 5 1 1 1 3 13.10 2.5 42 5 GPT @ 10000

19 Investigate collection factors  seed viability, germination, dormancy and longevity (in
natural environment and in storage).

Protect and enhance remnant areas of the Endangered Ecological Communities
(EECs) and habitat through ongoing research Habitat/Species 43 SSC/DECC/BGT 2,000$ 1,000$ 14,233$ 4 3 1 0 0 1 1 10.36 2.5 43

8 Specifically protect mangroves from human access/trampling and weed invasion. Improve/restore aquatic, foreshore and riparian vegetation Habitat/Species 44 SSC 5,000$ 250$ 8,058$ 3 3 2 0 -2 2 2 9.64 2.5 44

40
Public access to the creek should be discouraged in order to minimise erosion
potential.

Restrict access to
environmentally sensitive
areas

Sedimentation/ Erosion 45 SSC 1,000$ 500$ 7,117$ 1 1 4 0 1 0 2 9.37 2.4 45

67 Publicise the dangers and risks of illegally opening estuary entrances through the
media, and include warnings on signage adjacent to entrance

Develop entrance management policies/practices considering location of past
openings, flood mitigation water quality, ecology and local resident’s wishes Creek Mouth 46 SSC 500$ -$ 500$ 0 0 0 1 5 0 0 6.47 2.4 46

50
Adopt a precautionary approach of accepting a lower level of risk (ie. a wider safety
margin) for managing existing and proposed land and waterway uses affecting
culturally sensitive areas

Apply ESD principles to the management culturally sensitive areas
Cultural Heritage 47 SSC 1,000$ -$ 1,000$ 1 1 1 1 1 1 1 7.00 2.3 47

4
Investigate the feasibility of providing stewardship payments to landowners to offset
the cost of managing riparian areas as an incentive to enter into property agreements

Protect key habitats through the development control and planning processes
Habitat/Species 48 SSC 5,000$ -$ 5,000$ 3 3 2 0 -2 1 2 8.60 2.3 48

12 Research the impact of water quality particularly dissolved oxygen and algae on the
distribution of seagrasses.

 Protect, and enhance access to, fish breeding, nursery or recruitment habitat. Habitat/Species 49 SSC 5,000$ -$ 5,000$ 2 2 2 0 0 1 2 8.51 2.3 49

28 Identify any existing acid sulphate drainage, remediate and, if required, prepare a plan
for ongoing management.

Improve water quality through catchment modifications and improved control and
monitoring of point source discharges Water Quality , Sediment & Erosion50 SSC 10,000$ 5,000$ 71,167$ 2 2 3 0 1 1 2 11.09 2.3 50

6 Restrict or control access to estuarine habitats to contriol  vehicles and people, whilst
providing appropriate access points.

Improve/restore aquatic, foreshore and riparian vegetation Habitat/Species 51 SSC 20,000$ 1,000$ 32,233$ 3 3 3 0 -3 2 2 10.10 2.2 51

10 Through educational signage discourage the feeding of nuisance birds such as
seagulls, ibis, pigeons and feral ducks.

Control impact of feral anaimals Habitat/Species 52 SSC 3,000$ 100$ 4,223$ 2 2 3 0 -2 1 2 7.92 2.2 52

34 Educate the community on environmentally responsible practices that protect water
quality by developing a brochure for distribution to all residents

Educate the local community regarding water quality Water Quality 53 SSC 1,000$ 250$ 4,058$ 1 1 3 0 1 0 2 7.85 2.2 53

35 Educate specific industry groups and developers of best management practices for
minimising polluted runoff.

Educate the local community regarding water quality Water Quality 53 SSC 1,000$ 250$ 4,058$ 1 1 3 0 1 0 2 7.85 2.2 53

36

Erect signage at appropriate locations to inform the community about potential water
quality problems and associated health risks from primary recreational contact,
particularly after rainfall. Educate the local community regarding water quality

Educate the local community regarding water quality

Water Quality 55 SSC 2,000$ 200$ 4,447$ 1 1 3 0 1 0 2 7.85 2.2 55

42 Bank protection in the upper reaches of Areas 2B should be installed to protect from
high velocity flows

Implement site specific erosion measures Sedimentation/ Erosion 56 SSC 20,000$ -$ 20,000$ 1 1 4 -1 1 1 2 9.24 2.1 56

3 Negotiate property agreements and property management plans with owners of
riparian land and areas of high conservation value

Protect key habitats through the development control and planning processes Habitat/Species 57 SSC/SRCMA 5,000$ 200$ 7,447$ 4 4 1 0 -2 0 1 8.25 2.1 57

41 Revegetate channel banks in Area 2A & 2B (refer to EPS) Implement site specific erosion measures Sedimentation/ Erosion 58 SSC 20,000$ 500$ 26,117$ 1 1 4 0 1 0 2 9.37 2.1 58

43 Inform property owners of the requirements of the Water Management Act in relation
to controlled activities on water front land.

Regulate controlled activities on waterfront land Sedimentation/ Erosion 59 SSC 500$ 250$ 3,558$ 2 2 2 0 -1 1 1 7.45 2.1 59

18
Undertake weed control for Bitou Bush, Boneseed and other weeds at in accordance
with the approved threat abatement Plans and associated PAS actions

Protect and enhance remnant areas of the Endangered Ecological Communities
(EECs) and habitat through weed control Habitat/Species 60 SSC 10,000$ 5,000$ 71,167$ 4 3 0 0 0 2 1 9.86 2.0 60

58

Establish a monitoring program to record date of opening and closing, nature of
opening (natural or manual), location and width across the entrance dune, ocean
water level, width and depth of channel development with time, estuary water levels
through time and water velocities.

Implement a water/ level velocity monitoring program

Flooding 61 SSC 5,000$ 750$ 14,175$ 0 0 1 5 1 0 1 8.43 2.0 61

57 Install rainfall, stream flow gauges and water level recorders where required and
recommended.

Implement a water/ level velocity monitoring program Flooding 62 SSC 15,000$ 200$ 17,447$ 0 0 1 5 1 0 1 8.43 2.0 62

71 Implement the Monitoring Plan Periodically monitor key environmental variables  to guide management Monitoring and Review 63 SSC 10,000$ 1,000$ 22,233$ 2 2 2 0 1 0 2 8.53 2.0 63

44 Investigate the contribution of the location and size of Scarborough St. culvert to
erosion and sedimentation within the catchment.

Research the impact of existing drainage infrastructure Sedimentation/ Erosion 64 SSC 5,000$ -$ 5,000$ 0 0 3 2 0 0 2 6.92 1.9 64

53
Ensure the valuation of intangibles such as ecosystem services in the informing better
decision-making in the management of the creek system.Apply ESD principles to
landscape management

Apply ESD principles to landscape management
Sustainable Development 65 SSC 500$ 500$ 6,617$ 1 1 1 1 1 1 1 7.00 1.8 65 assessment guidelines

1 Bring foreshore and riparian areas into public ownership whenever opportunities arise
through rezoning, development approvals or acquisition

Protect key habitats through the development control and planning processes Habitat/Species 66 SSC 1,000,000$ 5,000$ 1,061,167$ 4 4 1 0 -2 1 1 9.29 1.5 66 In progress

39 Inform landowners of their responsibility to control erosion on their property Improve water quality through catchment modifications and improved control and
monitoring of point source discharges Sedimentation/ Erosion 67 SSC 500$ 500$ 6,617$ 1 1 3 0 -1 0 2 5.73 1.5 67

45 Investigate the feasibility of energy dissipaters to control flow rates through the creek
section directly down stream of Scarborough Rd.

Retrofit components  to improve stream hydrology Sedimentation/ Erosion 68 SSC 5,000$ -$ 5,000$ 0 0 2 2 0 0 1 5.39 1.5 68

13 Establish a Bundeena chapter of the Green Web program with the focus on the
restoration of the riparian zone of Bundeena Creek

Protect and enhance remnant areas of the Endangered Ecological Communities
(EECs) through restoration Habitat/Species 69 SSC 5,000$ 1,000$ 17,233$ 3 3 1 0 -2 0 1 6.04 1.4 69

16 Educate the community on the impact on the ecology of artificially opening the lagoon
mouth

Protect and enhance remnant areas of the Endangered Ecological Communities
(EECs) Through community and land-holder engagement Habitat/Species 70 SSC 1,000$ 500$ 7,117$ 1 1 2 -1 -1 1 1 4.07 1.1 70

20
Investigate the ecology of Swamp Oak forest species with particular emphasis on the
importance of drying and wetting cycles in maintaining ecosystem health.

Protect and enhance remnant areas of the Endangered Ecological Communities
(EECs) and habitat through ongoing research Habitat/Species 71 SSC/DECC 5,000$ -$ 5,000$ 2 1 0 0 0 0 0 3.37 0.9 71

21 Undertake research to determine minimum fire frequency for the communities and
incorporate findings into management planning

Protect and enhance remnant areas of the Endangered Ecological Communities
(EECs) and habitat through ongoing research Habitat/Species 71 SSC / RFS 5,000$ -$ 5,000$ 2 1 0 0 0 0 0 3.37 0.9 71
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MA27: Provide gross pollutant trap at stormwater outlet

MA27: Provide gross pollutant trap at stormwater outlet

MA27: Provide gross pollutant trap at stormwater outlet

MA41: Revegetate Banks

MA10 & MA36 Signage

MA36: Signage

MA8: Conserve Swamp Oak Floodplain EEC in Reach2

MA18: Weed control in Reach 2 especially on the eastern
bank. Replant with local native species

MA36: Signage

MA8: Conserve high quality swamp oak forest

MA18: Weed control in Reach 3 especially on the western
bank along property boundary

MA41 & MA42: Protect banks from high velocity flows
and revegetate

MA27: Provide gross pollutant trap at stormwater outlet

MA9: Control feral deer in upper catchment

MA38: Undertake water quality monitoring
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Bundeena Creek Management Plan Community Workshop - Saturday,
13th October 2007
A community workshop to discuss the development of the Bundeena Creek Management Plan was held
on Saturday, 13th October 2007. The workshop was a productive and well-attended meeting with 27
members of the community attending, demonstrating a keen interest for the community to be involved in
the management of the Bundeena Creek.

At the workshop members of the project team provided a presentation of the research that has been
undertaken for the Bundeena Creek so far and the potential range of options that could be considered.
The community were then broken into 3 smaller discussion groups to discuss and answer the following
questions:

» What is your vision for the Bundeena Creek?

» What do you value about the creek and local environment?

» What are your concerns/issues?

In summary the following key themes came through under each of the questions from the group
discussions. Appendix A provides digital captures of the workings at the workshop.

Vision for the management of the Bundeena Creek
» Keep it clean, natural and beautiful;

» Protect indigenous vegetation and species;

» Find a balance between flooding and keeping the creek closed (ie. finding acceptable ‘natural’ flood
levels); and

» Maintain the creek as a safe recreational area (swimming, fishing, walking).

Values Associated with the Bundeena Creek
» The creek provides a focal point for the community;

» The creek provides a natural habitat (for example it provides a Tortoise breeding ground, eel habitat
and is adjacent to the She Oak forest);

» The creek provides a recreational area (for swimming, walks, fishing);

» The creek is an area of natural amenity for the community (relief from the built environment);

» The creek has historical and cultural significance for community (for example the Creek was in the
past a traditional meeting place of the “dharral people”);

» The creek provides varying values along its length; and

» It has values as a feature for the tourism industry.

Community Concerns about the Creek
» Pollution from:

– Impacts of animals on the creek (deer, ducks)

– Grey water impacts

– Stormwater

– People putting waste in the creek

» Safety for people swimming in the creek;
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» The education of the community about not polluting the creek;

» Impacts of development of the creek, including reclamation;

» Creek is eroding land used for recreation at the creek mouth; and

» 40 properties not connected to the sewer are having an impact.

Other questions and issues raised at the workshop
During the workshop, members of the community raised further questions.

» Has the impact of changes to rain patterns been considered?

» Has the swamp forest been considered in terms of its potential pollution impacts?

» Has the data and research being done by the University of Wollongong been incorporated?

» Has the impact of the new ferry wharf been considered?

» Consideration needs to be given to changing behaviour of members of the community and visitors to
the area dumping rubbish, weeds etc at the creek mouth.

» Would keeping the creek mouth closed mean there is an impact from salt intrusion?

» Both sides of the creek need to be considered?

The following is a record of what was recorded by each of the groups
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GROUP 1

What is your Vision? What do you value about
the creek and local
environment?

What are your
concerns/issues?

What are the options?

» Impacts from man
made changes to the
creek limited

» Keep it clean, natural
and beautiful

» Protect indigenous
species

» Balance between
flooding and keeping
the creek closed

» Finding acceptable
flood levels (natural)

» Tortoise breeding
ground – historical

» Walking and swimming

» Having water in the
creek

» Focal point for the
community

» Stunning
beautiful/sculptural

» Only occasional stinks
– “part of being a
creek”

» Varying parts of the
creek. Different values
associated with
different parts of the
creek

» Natural nature of the
creek might not mix
with the uses

» Traditional /meeting
place of the “dharral
people”

» The deer are a threat
to the creek
congregating at the
head of creek behind
bowling club

» The ducks are also a
threat – pollution

» We tell people not to
swim in the creek

» The impact of grey
water on the creek

» The wharf and stone
wall have had an
impact

» Pollution

» People putting waste
in the creek – humans

» Visitors and residents

» A long history of waste
being dumped

» Council clean up days
are important to
reducing pollution and
dumping

» An education
campaign could be a
solution

» Gutter/kerbs are not
present at the end of
Bundeena Road

» Roadside drainage
with lack of sediment
traps and control is
cause of concern

N/A
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GROUP 2

What is your Vision? What do you value about
the creek and local
environment?

What are your
concerns/issues?

What are the options?

» A healthy natural
system

» Safe
swimming/recreation/
fishing

» Public walk along full
length

» Council to buy back
land along the creek

» Pretty

» Amenity values

» Swimming

» Fishing

» She oak forest

» Cormorants Reach 2

» Ducks, Ibis and water
hens

» Eels, turtles

» Feature a relief from
urbanisation

» 40 properties not
connected to the
sewer

» Deer – growing impact

» Stormwater runoff –
Scarborough Street

» Flooding rain/tidal
flows

» Filling of
creek/reclaiming land

» Erosion of park at
mouth

» Loss of trees

» Scab street condition,
pot holes, subsidence

» Swimming in polluted
water, no signage

» Leaving
opening/closing to
nature

» Stabilise creek mouth
(park to beach) and
planting behind

» Flood risk mitigation

» Plan for creek opening
if/when/how should it
be done

Bank Stability

» Educate land owners
that restoring the creek
would improve
property value

» Form a bush care
group

» Tree planting

» » » Stormwater
management

» Water quality controls
infiltration, filtering

» Community
education/construction

» Connect all properties
to sewer

» Capture sediment

» Scarb. street swale?

» » » Biodiversity
Conservation

» Education about
noxious plants

» Eliminate
weeds/spread

» What plants are listed
as weeds

» Revegetate the area
with natural species

» Deer control, fence
banks to keep deer out
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What is your Vision? What do you value about
the creek and local
environment?

What are your
concerns/issues?

What are the options?

» Remove deer
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GROUP 3

What is your Vision? What do you value about
the creek and local
environment?

What are your
concerns/issues?

What are the options?

N/A » Tourist and education
campaign

» Clean up Australia Day
– clean up the creek

» No road, grime into
creek and brake dust

» Return to natural state

» Catch and eat fish and
eels from creek

» No algae

» Kids can swim – no
fear of sickness

» Clean creek – non
toxic

» Paddle up the creek
like we use to

» Water quality

» Stormwater

» Sewerage

» Economic value of
tourism

» Mistake on 2006 LEP
Creek actually exists
on eastern Side of Lot
35 (75-77). The LEP
shows it on the west.

» Management plan and
signs not to block the
mouth of the creek by
rocks, by children as
the play.

» Reposition culvert on
Scarborough Street to
help natural flow of
creek

» Cement rock wall in
place near mouth of
creek. Recommend in
management plan

» Connect sewerage to
Sydney Water

» All properties
influencing the creek
to be connected to
sewer.

» Pipe the stormwater
directly to the beach

» Remove excess tree
snags for flows

» Removed sand to be
dumped in areas
where most erosion is
occurring up the beach
away from the
opening.

» Remove rocks away
from the mouth of the
creek. Rocks catch
sand and traps in front
of opening of creek to
Horden creek.

» Stormwater to be
piped out to sea

» Net to catch rubbish
from stormwater runoff
and oil scum from
roads

» Clean up Australia Day
to focus on creek
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Bundeena Creek Management Plan Community Workshop - Saturday,
9th August 2008
A community workshop to discuss the development of the Bundeena Creek Management Plan was held
on Saturday, 9 August 2008. The workshop was a productive and well-attended meeting with 20
members of the community attending, demonstrating a keen interest for the community to be involved in
the management of the Bundeena Creek.

At the workshop members of the project team recapped the research that has been undertaken for the
Bundeena Creek so far and the potential range of management options that have been developed. The
community were then asked to participate in the ranking of management options.

This community participatory ranking was achieved by providing each member with the opportunity to
vote for each of the management objectives. The results of this voting are summarise in the table below.

Further detailed community comments are attached.

Management Objective Community votes

Flora - Aquatic and Terrestrial 19

Fauna - Aquatic, Terrestrial, Avifauna 6

Water & Sediment Quality 62

Flooding 20

Human User 7

Cultural Heritage 4
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