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Executive Summary
Eco Logical Australia Pty Ltd were engaged by the Marsden Park North Release Group to assess the
biodiversity and riparian values of the Marsden Park North Precinct.
The purpose of this assessment was to identify the key biodiversity and riparian features of the precinct
and to provide recommendations on how those values with the highest conservation significance could
be appropriately considered in the development of an Indicative Layout Plan (ILP), rezoning and
ultimately, future urban development within the precinct.
A key consideration in this process was the identification and validation of Existing Native Vegetation
(ENV) on both certified and non-certified lands to ensure that the ENV retention target defined under the
draft Growth Centre Conservation Plan (2007) was achieved. Achieving this target for Marsden Park
North is a critical element in meeting the broader 2000 ha ENV retention target that underpins the
Biodiversity Certification and Strategic Assessment Approval that has been conferred on the Growth
Centres under the NSW Biodiversity Conservation Act 2016 (BC Act) and the Commonwealth
Environment Protection and Biodiversity Conservation Act 1999 (EPBC Act), respectively.
The draft Growth Centres Conservation Plan (2007) identified 82.92 hectares of ENV on non-certified
land, therefore the Marsden Park North Precinct Plan must protect at least 82.92 hectares of ENV.
Field validation of native vegetation mapped 150.88 ha of ENV, of which 75.68 ha was within certified
lands, and 75.2 ha was within non-certified lands. Given that only 75.2 ha of ENV has been confirmed
within the non-certified lands of the precinct, the balance of 7.72 ha (minimum) will need to be protected
within land that is currently certified.
The Marsden Park North Precinct contains seven ecological communities listed under the BC Act and /
or EPBC Act:








Shale Plains Woodland – is a sub-community of Cumberland Plain Woodland, which is listed as
a critically endangered ecological community under both the BC Act and EPBC Act.
Shale Gravel Transition Forest – is listed as an endangered ecological community under the BC
Act and forms part of Cumberland Plain Woodland under the EPBC Act.
Alluvial Woodland – is a component of River-Flat Eucalypt Forest, which is listed as an
endangered ecological community under the BC Act.
Cooks River/Castlereagh Ironbark Forest – is listed as endangered under the BC Act.
Castlereagh Swamp Woodland – is listed as endangered under the BC Act.
Freshwater Wetlands - is listed as endangered under the BC Act.
Castlereagh Scribbly Gum Woodland – is listed as vulnerable under the BC Act.

Four threatened flora species listed under the BC Act and/or EPBC Act were recorded:





Grevillea juniperina subsp. juniperina.
Dillwynia tenuifolia.
Micromyrtus minutiflora
Pultenaea parviflora.

The site also contains foraging and potential breeding habitat for threatened and migratory birds. The
habitat is found in the woodlands and the constructed ponds at the northern end of Park Road. A number
of migratory species under the EPBC Act 1999 have been recorded at the ponds. A separate report (ELA
2018b) has been prepared to describe the pond habitat and discuss precinct planning options.
© ECO LOGICAL AUSTRALIA PTY LTD
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A total of 23 watercourses were mapped within the Precinct ranging from 1 st to 5th order streams. Top of
bank mapping was achieved using aerial and on-ground techniques to apply Vegetated Riparian Zone
widths for corresponding stream order as per the NSW Office of Water’s Riparian Guidelines. Overall the
streams are mostly degraded, with bank erosion and riparian clearing common.
The report identifies priorities for biodiversity and riparian conservation. This was initially based on
ecological values alone (quality, patch size, position in the landscape etc) and then secondly after
consideration of the planning context which includes the Growth Centres Biodiversity Certification Order
and the Cumberland Plain Recovery Plan.
The highest priority for protection of ENV in the precinct is the Priority Conservation Lands (identified in
Cumberland Plain Recovery Plan) in the centre of the site, followed by other patches of ENV on noncertified land and the riparian corridors which provide stability of watercourses as well as connectivity
through the site.
The findings of this report are that the ecological values on the site can be managed such that they do
not preclude rezoning of the Marsden Park North Precinct.
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Introduction

1

1.1

De s cr ipt ion of pr oj e c t

Eco Logical Australia has been engaged by the Marsden Park North Release Group to assess the
biodiversity and riparian values of the Marsden Park North Precinct.
The aim of this assessment is to identify key ecological and riparian features and constraints of the site
and to provide recommendations with respect to terrestrial and aquatic ecosystem management.
Specific objectives of this project are to:






Undertake a strategic biodiversity assessment including a flora and fauna study and analysis of
ecological values particularly in regards to identifying areas of high, moderate and low ecological
value.
Ensure the statutory requirements for the protection, restoration and enhancement of threatened
species, populations, ecological communities and their habitats will be met, and that precinct
rezoning processes are consistent with the terms of the biodiversity certification granted to the
Growth Centres SEPP and the Commonwealth Strategic Assessment.
Provide recommendations for development of an Indicative Layout Plan and innovative
management frameworks for ecological and riparian issues.

This report demonstrates the objectives are achieved through;




Methodology that includes a literature review of previous work, and terrestrial, aquatic and
geomorphic field assessment adequate for the purposes of the project objectives.
Integrated assessment of the current and future ecological and riparian issues.
Consideration of statutory requirements, including; Growth Centres Commission Development
Code, Biodiversity Conservation Act 2016 (BC Act), Environment Protection and Biodiversity
Conservation Act 1999 (EPBC Act) and approved Strategic Assessment, Growth Centres SEPP,
Biodiversity Certification Order, Water Management Act 2000 (WM Act) and Fisheries
Management Act 1994 (FM Act).

1.2

St u d y a r ea

The Marsden Park North Precinct is approximately 1227 ha and is located within the northern portion of
the North West Growth Centre. The precinct lies entirely within the Blacktown City Council Local
Government Area.
The Precinct is currently comprised largely of rural grazing land, much of which is flood prone land. It
also contains small rural holdings in the eastern portion of the study area that are made up of low
density/rural residential development and farming lands. As a result, the entire site has a level of
historical disturbance and varying degrees of cleared remnant vegetation. The historical disturbance has
resulted in the introduction of exotic grasses, weed species and selective clearing of native vegetation.
Nevertheless patches of native vegetation persist across the site with varying levels of natural
regeneration.
There are numerous watercourses within the precinct that serve primarily as tributaries to South Creek
and Eastern Creek, mostly via Marsden Creek that dissects the study area. The smaller watercourses,
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whilst degraded, vary from having well-defined bed and banks to gentle grassy depressions. The majority
of waterways have been heavily impacted by grazing practises with expansive tree clearing, exotic
groundcovers and unrestricted cattle access. Throughout the precinct the watercourses have been
occasionally dammed to support either domestic or agricultural water use. In addition, several sections
of watercourses depicted on the 1: 25 000 NSW Topographic Series Maps did not meet the definition of
a watercourse as they had no defined bank or bed.
The Marsden Park North Precinct study area is shown in Figure 1 below.
1.3

Con sul t at ion

A draft of this report was reviewed by NSW government environmental agencies (Office of Environment
and Heritage, Office of Water and the NSW Fisheries) and Blacktown City Council. The consultant
preparing the report also attended a session with representatives of local community based environmental
groups where the groups raised their general concerns with development in the Marsden Park North
Precinct.
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Figure 1: Marsden Park North Precinct
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2

Statutory Planning Context
2.1

O v erv i ew

A substantial array of legislation, policies and guidelines apply to the assessment, planning and
management of biodiversity values within the Marsden Park North Precinct. The following table provides
an overview of the relevance of the legislation and policy to the preparation of a precinct Plan. Due to the
key role of the Biodiversity certification and the EPBC Act Strategic Assessment, these matters have been
described in detail below.
Table 1: Relevant legislation and policy
Name

Relevance to the project

Commonwealth
The site is located within the Sydney Region Growth Centres which has been the subject of a
Strategic Assessment under the EPBC Act. The Commonwealth Minister for the Environment
Environmental

has approved all actions associated with the development of the Sydney Region Growth Centres,

Protection and

including infrastructure (such as rail and road) and services within the boundaries of the growth

Biodiversity

centres. No further assessment of Matters of National Environmental Significance will be required

Conservation Act

at the development stage, provided development is undertaken in accordance with the Sydney

1999 (EPBC Act)

Region Growth Centres Program. To demonstrate that the Marsden Park North Precinct Plan is
consistent with the requirements of the Strategic Assessment, a Strategic Assessment
Consistency Report is required to be prepared and exhibited with the Precinct Plan.

State
Biodiversity
Conservation Act
2016

The Biodiversity Certification of the Sydney Region Growth Centres was undertaken via the
Threatened Species Conservation Act 1995. In August 2017, the TSC Act was repealed and
replaced by the Biodiversity Conservation Act 2016. Details of the effect of this process are
described in section 2.2.
The Fisheries Management Act aims to protect fish habitat and threatened species via requiring

Fisheries

assessment and approvals of impacts to habitat at the development application stage. The

Management Act

Biodiversity Certification under the BC Act does not apply to threatened species under the FM

1994 (FM Act)

Act. Protection of fish habitat is a consideration during the precinct planning phase. NSW
Fisheries have mapped Eastern Creek and South Creek within the Precinct as Key Fish Habitat.
The Water Management Act aims to protect water resources. Development on waterfront land
(land within 40m of a river) will require a Controlled Activity Approval at the development stage

Water

unless the works are undertaken by or on behalf of a public authority. The Water Management

Management Act

Act makes provision for strategic approvals on waterfront land, however these have not generally

2000 (WM Act)

been utilised in precincts other than Turner Road in the South West Growth Centre.
Consideration of aquatic habitat values and stability of watercourses is required by the precinct
planning process.
Under the Act all plants are regulated with a general biosecurity duty to prevent, eliminate or

Biosecurity Act

minimise any biosecurity risk they may pose. Any person who deals with any plant, who knows

2015

(or ought to know) of any biosecurity risk, has a duty to ensure the risk is prevented, eliminated
or minimised, so far as is reasonably practicable.
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Specific legal requirements apply to State determined priorities under the Greater Sydney
Regional Strategic Weed Management Plan 2017-2022.

Weeds listed as ‘other weeds of

regional concern’ warrant resources for local control or management programs and are a priority
to keep out of the region. Inclusion in this list may assist Local Control Authorities and/or land
managers to prioritise action in certain circumstances where it can be demonstrated the weed
poses a threat to the environment, human health, agriculture etc.
Planning Instruments under the EP&A Act 1779
SEPP (Sydney
Region Growth
Centres) 2006

The Growth Centres SEPP provides the framework for zoning and other development controls
such as protection of native vegetation and riparian areas.

SEPP 14
Coastal

No SEPP 14 wetlands are located within the precinct.

Wetlands
SEPP 26 –
Littoral

No SEPP 26 Littoral rainforests are located within the precinct.

Rainforests
SEPP 44 Koala
Habitat

SEPP 44 does not apply to the local government area in which the development is proposed.
This Code establishes the precinct planning process and contains specific requirements for
biodiversity and riparian values. Objectives relating to biodiversity include:


To ensure protection of biodiversity values within areas identified by the Growth
centres SEPP.



To retain and enhance as much vegetation as practicable within the development
precincts.

Growth Centres



Code 2006

To ensure that precinct planning is consistent with the terms of an biodiversity
certification granted.

Development


To reduce impacts of runoff from roads and impervious surfaces within adjacent lots.

Matters for consideration include


Design controls to ensure sympathetic and compatible development in areas adjoining
lands protected by the SEPP.



Incorporate existing vegetation and habitat into open space systems including riparian
corridors.



Implement measures consistent with any requirements of biodiversity certification.

Other plans and strategies
Draft Growth
Centres
Conservation
Plan (2007)

This document established the landscape scale biodiversity outcomes required to achieve
Biodiversity Certification of the Growth Centres. The document identifies the vegetation types to
be conserved, with a focus on large patches of intact vegetation and riparian corridors.

Cumberland

This document is a plan prepared under the TSC Act 1995 to address multiple endangered

Plain Recovery

ecological communities and species found within the Cumberland Plain. The document identifies

Plan (2011)

an area within the Marsden Park North Precinct that is considered a Priority Conservation Area.

Cumberland

A draft Corridor Map identifies the two main riparian corridors (South Creek and Eastern Creek)

Conservation

as well as the Priority Conservation Area (from the Cumberland Plain Recovery Plan) for

Corridor project

conservation.
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The Biodiversity Investment Opportunities Map (BIO Map) is a key deliverable of the NSW
Government's $40 million Green Corridors program.

It aims to achieve better biodiversity

Biodiversity

outcomes by directing investment funding to the strategic locations of greatest benefit. Currently,

Investment

the BIO Map has been developed as a pilot in two subregions in the Sydney Basin, one of which

Opportunities

is the Cumberland subregion in Western Sydney. The Cumberland subregion BIO Map covers

Map (BIO Map)

275,693 ha. The priority investment areas comprise of a network of 87 core areas and 27
regional biodiversity corridors within the Cumberland subregion. The 87 core areas include all of
the priority conservation lands identified by the Cumberland Plain Recovery Plan.

2.2

Bio div e r sit y C er t if ic a tion

The Sydney Region Growth Centres State Environmental Planning Policy (referred to as the ‘Growth
Centres SEPP’) was ‘biodiversity-certified’ by order of the Minister for the Environment under s.126G of
the TSC Act. The effect of this was carried over into the BC Act 2016 when the TSC Act was repealed.
The conditions for biodiversity-certification are documented in the Ministers order for consent1
Section 8.4 of the BC Act 2016 describes the effect of biodiversity certification for different types of
development. In relation to development under Part 4 of the EP&A Act 1979, this section states:

(2) Development (including State significant development) under Part 4 of the Planning Act
An assessment of the likely impact on biodiversity of development on biodiversity
certified land is not required for the purposes of Part 4 of the Environmental Planning
and Assessment Act 1979.
(3) A consent authority, when determining a development application in relation to
development on biodiversity certified land under Part 4 of the Environmental Planning
and Assessment Act 1979, is not required to take into consideration the likely impact
on biodiversity of the development carried out on that land.
The BC Act 2016 does not make any specific reference to the effect of the biodiversity certification when
preparing a Planning Proposal under Part 3 of the EP&A Act 1979. In accordance with Section 8.21 of
the BC 2016 the NSW Minister for the Environment has the power to ‘suspend or revoke’ a biodiversity
certification if the approved conservation or other measures under the biodiversity certification have not
been complied or the environmental planning instruments fail or will fail, as a result of ay proposed
amendment, to make appropriate provision for the conservation of threatened species, populations or
ecological communities.
The (Draft) Growth Centres Conservation Plan 2007 assessed native vegetation across the entire Growth
Centres area and identified areas of Existing Native Vegetation (ENV). Figure 4 below shows the area
of mapped ENV for the Marsden Park North Precinct as well as the delineation of Certified and NonCertified land.
ENV means areas of indigenous trees (including mature and saplings) that:

1

a)

had 10 % or greater over-storey canopy cover present,

b)

were equal to or greater than 0.5 ha in area, and

http://www.environment.nsw.gov.au/resources/nature/biocertordwsgcentres.pdf
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c)

were identified as “vegetation” on maps 4 and 5 of the (Draft) Growth Centres Conservation
Plan, at the time the biodiversity certification order took effect, subject to condition 13.

Relevant Biodiversity measure (RBM) 13 of the biodiversity-certification details the ground-truthing
requirements for ENV; that is, if new information becomes available after the biodiversity certification
order took effect that demonstrates that the vegetation within an areas does not otherwise meet the
definition of ENV, then for the purposes of RBMs 7-8 and 11-12, only the area of validated ENV need be
considered. Thus, the field validation of vegetation across the site has updated the extent of ENV within
the precinct.
This has resulted in changes to the boundaries of mapped ENV and the mapping of new areas of
Additional High Conservation Value Vegetation (AHCVV) which is vegetation which meets criteria a) and
b) above but was not mapped in the original conservation plan.
The area of certified and non-certified land and the originally mapped ENV is shown in Figure 4.
Under the certification order, RBM 12 also applies to certain land within the Marsden Park North Precinct.
RBM 12 identifies non-certified land where validated ENV must not be cleared unless it is in accordance
with a plan of management or unless the clearance has been agreed to by OEH (referred to in the order
as the former Department of Environment and Climate Change, DECC). The land to which this condition
applies comprises the area known as the ‘conservation area’. As a result, ENV cannot be cleared within
this part of the precinct unless it is in accordance with the requirements of Conditions 12. The area within
the precinct to which this condition applies is shown in Figure 4.

© ECO LOGICAL AUSTRALIA PTY LTD
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Methods

3

3.1

Lit er at u r e r ev iew

A desktop literature review was undertaken to determine the location and extent of previous field surveys,
to identify the known constraints within the study area and evaluate the presence and likelihood of
occurrence of threatened species, populations and ecological communities listed under both the BC Act
and EPBC Act within the precinct. The following documentation and data was reviewed;











3.1.1

Topographic maps, digital elevation models and aerial photography of the study area.
Database searches of NSW OEH Wildlife Atlas and EPBC online Protected Matters.
(Draft) Growth Centres Conservation Plan’ prepared by Eco Logical Australia (2007) for NSW
Growth Centres Commission.
Cumberland Bird Observes Club database records (CBOG 2015).
Atlas of Living Australia (2015)
Western Sydney Vegetation Mapping (NPWS 2002a) and Western Sydney Condition and
Conservation Significance Mapping (NPWS 2002b).
Cumberland Plain Recovery Plan (DECCW 2011).
Cumberland Conservation Corridor project
BIO Map
Marsden Park Biodiversity and Riparian Assessment (ELA 2014).

Likelihood of occurrence

Appendix A identifies the threatened species returned by the NSW OEH Bionet Atlas database and
EPBC online Protected Matters database searches (based on a 10 km radius from the study area)
together with an assessment of the likelihood of occurrence for each species. Each species likely
occurrence was determined by records in the area, habitat availability, results of the field survey and
knowledge of the species’ ecology.
Five terms for the likelihood of occurrence of species are used in this report. The terms for likelihood of
occurrence are defined below:






“yes” = the species was or has been observed on the site.
“likely” = a medium to high probability that a species uses the site.
“potential” = suitable habitat for a species occurs on the site, but there is insufficient information
to categorize the species as likely to occur, or unlikely to occur.
“unlikely” = a very low to low probability that a species uses the site.
“no” = habitat on site and in the vicinity is unsuitable for the species.

3.2

Fie ld s urv e y – T e rr e s tri a l e c olo g y a s se s s ment

The site inspection for the terrestrial components of the flora and fauna assessment report was conducted
by two ELA ecologists, Matthew Dowle and Danielle Adams-Bennett, on 21, 22, 27 and 28 August 2014.
Approximately 64 person hours were utilised completing the terrestrial field survey. The site inspection
for the aquatic and riparian components was conducted on the 27 and 28 August 2014 and around 20
person hours.
Temperatures were mild and conditions were wet and windy with 50 mm of rain falling within four days
prior to the commencement of the field survey.
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10

Marsden Park North: Biodiversity and Riparian Corridors Assessment

Table 2: Weather observations during field survey
Temperature °C

Temperature °C

(Min)

(Max)

21 August 2014

5.8

22 August 2014

Date

Rainfall (mm)

Max Wind (km/h)

18.8

0.2

SSE 37

11.1

18.6

2.8

SE 22

27 August 2014

11.7

17.9

38

SE 56

28 August 2014

11.2

19.1

10.6

SSE 44

Weather Observations were taken from www.bom.gov.au Richmond RAAF Weather Station (067105)

Whilst the field survey was designed to validate vegetation communities and identify important ecological
values, it is important to note the context of the Biodiversity Certification Order and the requirements of
this Order during the precinct planning process. The objective of the Biodiversity Certification is to ensure
protection of 2000 hectares of mapped ‘existing native vegetation’ in the Growth Centres. The field survey
therefore had a primary objective to gather information to support the aerial photo interpretation of the
extent of the Existing Native Vegetation. Confirming vegetation communities and condition was also
undertaken, but does not directly relate to the relevant biodiversity measures of the Biocertification.
A vegetation assessment using the random meander method (Cropper 1993) was undertaken to confirm
the extent, type and condition of vegetation communities present within the precinct. The random
meander method involves traversing large areas of interest across the site (such as potential habitat) and
allows the observer to cover larger areas than quadrat based surveys. The vegetation assessment
recorded the dominant / characteristic flora species present within each stratum of vegetation within a
patch, or area of potential habitat and an estimated cover abundance of each species. This assessment
included classification of native vegetation communities in accordance with the NSW OEH profiles using
diagnostic species, and where possible to EPBC Act level where relevant. Where the boundaries of
vegetation communities differed from existing vegetation mapping, these were modified on hard copy
maps and marked with a hand-held GPS.
Given the landscape context of the assessment, detailed surveys were not conducted for threatened flora
and fauna species; instead habitat assessments were undertaken using random meanders where access
could be obtained.
The observations from the field survey were used to inform the likelihood of occurrence table (Appendix
A), vegetation community mapping (Figure 3), validation of ENV (Figure 4) and the conservation
significance mapping (Figure 5).
3.2.1

Vegetation community validation and condition

Validation of vegetation mapping was undertaken using NPWS (2002) vegetation mapping, aerial
photography (2014) and field survey. The extent of vegetation shown in NPWS (2002) was updated using
aerial photo interpretation at a scale of approximately 1:2000. Field validation of the community type was
undertaken on foot where access was practical. Survey tracks are shown in Figure 2. Property access
was limited within the south-east of the precinct due to the large number of small privately owned land
holdings that were not accessible.
Vegetation community validation was based on all visible vegetative strata where possible including
upper, mid-strata, and ground-layer. Where access was not available, percentage of canopy cover was
based on aerial photography interpretation and groundcover was assumed based on the current landuse,
adjacent landuse, and groundcover of adjacent patches. Where there was sufficient evidence based on
the NSW OEH profiles and Biodiversity Conservation Act community listing criteria, such as dominant
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canopy and ground cover species present, vegetation community types and boundaries were modified
from the original NPWS (2002) mapping. Quadrat surveys were not undertaken as part of the surveys.
However, the information collected from the vegetation assessments was sufficient for validation against
the Biodiversity Conservation Act community listing criteria.
Access also affected the assessment of Cumberland Plain Woodland listed under the EPBC Act.
Condition criteria for this community are based on patch size and perennial understorey cover. While
patch size can be determined remotely, an assessment of vegetation cover requires ground-truthing. A
remote assessment was undertaken for some polygons, with assessments of vegetation made from
property boundaries and some assumptions made regarding the uniformity of vegetation ground cover
across a patch. This assessment was based on land use, paddock size, visible portions of the polygon
and NPWS (2002) conservation significance assessment (CSA) data. Wherever possible, dominant flora
was noted to help confirm vegetation type and conservation significance.
3.2.2

ENV and AHCVV

The (Draft) Growth Centres Conservation Plan (2007) mapped areas of native vegetation within Marsden
Park North, as per the results of the NSW National Parks and Wildlife Service (NPWS) Cumberland Plain
Vegetation Mapping Project (2002). This vegetation became the basis for the Biodiversity Certification
and became known as Existing Native Vegetation (ENV) and included areas of indigenous trees (including
any sapling) that:
a) had 10% or greater over-storey canopy cover present,
b) were equal to or greater than 0.5 ha in area, and
c) were identified as “vegetation” on maps 4 and 5 of the draft Growth Centres Conservation Plan,
at the time the biodiversity certification order took effect, subject to condition 13.
The field inspections and desktop assessments were conducted to validate the presence of ENV within
the Precinct and determine the presence of Additional High Conservation Value Vegetation (AHCVV).
AHCVV is vegetation that was not mapped in the Draft Growth Centres Conservation Plan but meets the
specified ecological criteria (for ENV) of
a) having 10% or greater over-storey canopy cover present, and
b) patch size equal to or greater than 0.5ha.
Property access within the south-eastern portion of the precinct was limited due to many small private
land holdings. Therefore, assessments of ENV and identification of AHCVV where access was limited
were conducted using a combination of aerial photography, field inspection and visual inspection from
adjoining properties, roadways and public reserves.
3.2.3

Threatened flora and fauna

The presence of threatened flora and fauna species identified as having the potential to occur in the study
area was determined through a habitat assessment and likelihood of occurrence table (Appendix A).
The relative abundance of important habitat features (e.g. hollow-bearing trees, fallen timber, water body
etc.) was noted across the precinct. Opportunistic sightings of fauna present within the study area were
also recorded. No targeted flora or fauna surveys were conducted other than fauna surveys specifically
focussed on the former Riverstone meatworks ponds. These are detailed in a separate report (ELA
2018b), and involved bird survey and call play-back for Green and Golden Bell Frog.
3.2.4

Survey limitations

Ecological communities observed within the precinct occur across the Cumberland Plain and regularly
intergrade into one another, creating an ecotone between adjacent communities. The ability to determine
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where one community finishes and the other community starts can be very difficult. This difficulty is
increased in disturbed areas, such as those dominated by exotic grasses, where grazing is present and
where clearing of overstorey species has occurred (clearing of overstorey may have been selective). For
the purposes of this report, the boundaries defined by the previous vegetation mapping were
predominately used to determine the extent of the communities when they occurred adjacent to one
another, unless obvious changes were observed, such as change in dominant canopy species.
Detailed field surveys were not conducted within the Priority Conservation Land (PCL) as this area is in
highly fragmented ownership, making access difficult. Accessing the site was not pursued as the PCL
has been identified in the Cumberland Plain Recovery Plan as being a high priority for conservation. The
Recovery Plan was prepared following as assessment (DECCW 2010) of native vegetation on the
Cumberland Plain. The PCL located within the Marsden Park North Precinct is part of the Castlereagh
priority conservation lands. Due to the previous assessment, field survey in the PCL was limited to driving
along the accessible roads to confirm that the area has not been cleared.
The site inspections were conducted in winter, outside of the optimal survey period for some flora and
fauna. Thus, it is possible that flora and fauna species that may occur in the study area were not observed
due to the life cycle and behaviour of species and seasonal considerations. A conservative approach
was also taken in assuming the presence of species that could occur in the study area (that is, species
were assessed to have the potential to be present even if the potential for this was low).
Field surveys conducted were considered suitable for this assessment report and for the requirements
for the Biodiversity certification. It is noted however, that access was limited within a proportion of the
south-east of the precinct due to the many small private land holdings. In such cases, assessments were
conducted using a combination of GIS techniques, site inspections and ground-truthing, knowledge of
previous surveys and ecological experience.
3.3

Fie ld Su rv e y – Aq u at i c and rip a ri an a s se s s ment

As required by statutory authorities, this riparian assessment follows the methodology outlined by the
NSW Office of Water (NOW). This methodology is based on a Strahler Stream Order classification which
identifies stream order (Plate 1), Vegetated Riparian Zone (VRZ) widths measured from the Top of Bank
(TOB) and total Riparian Corridor (RC) widths (VRZ plus channel).

Plate 1: Strahler stream ordering system
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Specifically this riparian assessment includes:







Mapping of Top of Bank using 0.25 m airborne laser scanning contours (LiDAR), followed by
ground validation and correction using a differential GPS (0.5 – 0.7 m accuracy),
Rapid assessment of the condition of stream reaches within the study area,
Categorisation of each stream using the Strahler stream order methodology,
Application of VRZ widths based on stream order,
Identification of Groundwater Dependant Ecosystems within the Precinct,
Prioritisation of key riparian areas recommended for protection and rehabilitation.

The riparian categorisation and corridor mapping has been carried out in accordance with the Strahler
stream order methodology. This was based on all ‘blue lines’ appearing on the 1:25,000 topographic map
series, combined with field assessment data and analysis of top of bank results. The areas surveyed
within the Precinct is shown in Figure 2.
The key outcome of this assessment is to classify watercourses within the Precinct and to identify the
required riparian corridor widths. All streams identified from 1:25,000 mapping were assessed using a
combination of aerial photography/laser scanning interpretation, and field inspection and validation.
Drainage lines that were not classified in this assessment are deemed to be of limited riparian value, or
do not meet the definition of a river, and are therefore suitable for engineered drainage solutions.
Following preliminary mapping using LiDAR data, on ground validation and mapping of the Top of Bank
(TOB) for all accessible watercourses in the Precinct was conducted over 20 hours by an experienced
aquatic/riparian ecologist with a differential GPS (accuracy 50 – 70 cm) on the 27th and 28th of August
2014. The data collected in the field was verified by cross-checking up-to-date, high resolution aerial
imagery (Nearmap) and where necessary manually amended. Where access was restricted, reaches
were visually assessed from adjoining properties and/or from roadside verges. This approach was
common to many of the reaches within residential areas. Reaches on or slightly beyond the boundary of
the precinct were included in the assessment as it was determined that the required VRZ was likely to
extend into the Precinct.
The TOB mapping has been used as the basis for the initial VRZ buffer determination. The mapping was
conducted in accordance with best practice techniques and considered suitable for this assessment
report. The watercourses present in many parts of the study area are highly disturbed with some reaches
having large sections of barely definable channels. A precautionary approach was taken in such reaches,
and a wetted width was used to define the TOB (possible due to recent heavy rainfall). Due to the lack
of access to some residential land, the location and condition of the watercourses in these parts of the
Precinct have been inferred from contour data, high resolution aerial photography data and observation
from adjacent land (e.g. road crossings). Accuracy of TOB mapping and condition assessment therefore
cannot be guaranteed where access was not available, especially under dense canopy.
Watercourses have been assigned reach codes to enable clear identification and descriptions of the
relevant sections. The condition of each reach was assessed for key characteristics related to hydrology,
physical form, water quality, aquatic habitat and streamside vegetation. Each reach was given an overall
condition rating of slightly modified, moderately modified, largely modified, substantially modified or
severely modified.
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Figure 2: Survey locations within non-certified and certified areas
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4

Terrestrial Biodiversity values
4.1

V eg et at ion C omm uni t ie s an d cond it ion

The study area is dominated by a combination of grazing land, small rural and urban properties and
scattered remnant vegetation. Approximately 780ha of the 1,227 ha precinct is grazing land that has
been grazed for 40+ years. In general, native vegetation is more concentrated in the central and southern
parts of the site and is made up primarily of Cumberland Plain Woodland (Shale Plains Woodland) and
Shale Gravel Transition Forest. Smaller areas of Alluvial Woodland are present and associated with the
drainage lines across the site.
A total of seven ecological communities listed under the NSW Biodiversity Conservation Act (BC Act)
and/or Commonwealth Environment Protection and Biodiversity Conservation Act (EPBC Act) were
observed and mapped within the precinct. The characteristics of the native vegetation communities (listed
ecological communities) within the study area, the extent within the precinct and ecological condition are
presented in Figure 3 and summarised below.
4.1.1 Cumberland Plain Woodland (Shale Plains Woodland)
Cumberland Plain Woodland is a Critically Endangered Ecological Community listed under both the NSW
BC Act 2016 and the EPBC Act 1999. There are two sub-communities of Cumberland Plain Woodland,
being Shale Plains Woodland and Shale Hills Woodland. The species compositions of both subcommunities are generally identical on sites with some level of disturbance, and it is their position in
landscape that predominantly determines whether an area is classified as Shale Plains or Shale Hills
Woodland. Both sub-communities are equally protected under legislation, however within the Marsden
Park North precinct only Shale Plains Woodland has been identified and is referred to as Cumberland
Plain Woodland in this report.
Cumberland Plain Woodland is the most widely distributed community on the Cumberland Plain,
predominantly occurring on soils derived from Wianamatta Shale. Cumberland Plain Woodland present
within the study area consists of a mixture of good and poor condition vegetation due to the varying levels
of historical disturbance. The majority of Cumberland Plain Woodland within the grazing lands is in a
poor condition with a scattered overstorey present above exotic grasslands. However, some larger stands
of Cumberland Plain Woodland representing good quality native vegetation are present within the central
portion of the site. A number of these higher quality patches within the study area meet the EPBC listing
criteria for Cumberland Plain Woodland.
Within the study area, Cumberland Plain Woodland has a canopy dominated by Eucalyptus moluccana
(Grey Box), Eucalyptus tereticornis (Forest Red Gum) and Eucalyptus crebra (Narrow-leaved Ironbark).
The shrub layer over large parts of the study area has been or is currently subject to grazing or other
forms of agricultural activity, and or large lot/rural residential land uses. Bursaria spinosa (Native
Blackthorn) is found sporadically throughout the study area and varies in abundance from non-existent to
dominant. Other native shrubs present across the site include Leptospermum spp, (Tea-Tree) Kunzea
ambigua (Tick Bush), Grevillea juniperina subsp, juniperina (Juniper Grevillea) and Lissanthe strigosa
(Peach Heath).
Groundcover vegetation is typically dominated by a mixture of native and exotic grasses and herbs.
Native species tended to dominate in areas of denser vegetation containing a native mid-storey and dense
overstorey. Conversely, exotic species tended to dominate the open areas and scattered patches within
the study area. Exotic groundcovers included Cynodon dactylon (Couch), Axonopus compressus (Broad© ECO LOGICAL AUSTRALIA PTY LTD
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leafed Carpet Grass), Sporobolus africanus (Parramatta Grass), Sida rhombifolia (Paddy’s Lucerne),
Pennisetum clandestinum (Kikuyu) and Trifolium spp. (Clover). Native groundcover species included
Microlaena stipoides (Weeping Grass), Aristida vagans (Threeawn Speargrass), Themeda australis
(Kangaroo Grass), and Dichondra repens (Kidney Weed).
In 2009, the Commonwealth and NSW State Government ‘up-listed’ Cumberland Plain Woodland to a
Critically Endangered Ecological Community (CEEC) under the EPBC and BC Acts, respectively. The
criterion that must be met for vegetation to be captured by the new listing was changed under both Acts.
Under the EPBC Act, changes to both the vegetation characteristics and the assigning of condition
classes were introduced. Smaller scale changes to vegetation characteristics, such as the inclusion of
derived native grassland in areas of CPW, have been made under the BC Act listing. Consequently,
vegetation mapping completed to illustrate areas of CPW that meet the BC Act criteria and areas that
meet the EPBC Act criteria have been included separately (refer to Figure 3). With regard to the BC Act
criteria, derived native grasslands were not identified within the precinct.
The patches of Cumberland Plain Woodland on site contained relatively few hollow bearing trees, which
is a reflection of historical clearing and age of the regenerating patches. While few hollow bearing trees
were observed, there may be more in areas where access was not possible. Regardless, hollow bearing
trees serve as an important resource for native fauna such as micro-chiropteran bats and hollow-nesting
woodland birds in the highly cleared and fragmented landscape of North-Western Sydney. Clearing of
hollow bearing trees is listed as a Key Threatening Process under the BC Act.
A total of 132.3 ha of Cumberland Plain Woodland (Shale Plains Woodland) has been mapped within the
precinct.
4.1.2 Shale Gravel Transition Forest
Shale Gravel Transition Forest is listed as an endangered ecological community under the BC Act.
However, it is a critically endangered ecological community under the EPBC Act 1999.
Shale Gravel Transition Forest is usually dominated by Eucalyptus fibrosa with E. moluccana and E.
tereticornis occurring less frequently, but sometimes dominating in the absence of E. fibrosa. Melaleuca
decora is frequently present in a small tree stratum. A sparse shrub stratum is usually present and
typically includes species such as Bursaria spinosa, Daviesia ulicifolia and Lissanthe strigosa. A number
of native groundcover species were recorded with varying frequency, including Microlaena stipoides
subsp. stipoides, Cheilanthes sieberi subsp. sieberi, Themeda australis, Opercularia diphylla, Lomandra
multiflora subsp. multiflora, (Mat-rushes), Aristida vagans, Pratia purpurascens (Whiteroot) and
Wahlenbergia gracilis (Sprawling Bluebell).
Shale Gravel Transition Forest occurs primarily in areas where shallow deposits of tertiary alluvium overlie
shale soils, but also in association with localised concentrations of iron-indurated gravel. Iron-stone
accretions are more resistant to weathering than shale and may become concentrated on ridgelines in
the course of long-term erosion. Shale Gravel Transition Forest grades into Shale Plains Woodland as
alluvial and ironstone influences decline. On thicker deposits of tertiary alluvium it grades into Cooks
River/Castlereagh Ironbark Forest or Castlereagh Scribbly Gum Woodland.
Within the precinct the dominant canopy species of this ecological community is E. fibrosa (Broad-leaved
Ironbark) with Eucalyptus tereticornis, E. moluccana, E. eugenioides (Thin-leaved Stringybark), and E.
crebra (Narrow-leaved Ironbark) occurring less frequently. Similar to Cumberland Plain Woodland, the
understorey was influenced by historical disturbances and varied from exotic dominated in open areas
with native occurrences increasing with mid-storey and overstorey cover. The native understorey and
shrub layer generally included species such as Bursaria spinosa, Microlaena stipoides, Themeda
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australis, and Glycine tabacina (Variable Glycine). Exotic species generally included Cynodon dactylon,
Axonopus compressus, Sporobolus africanus, and Sida rhombifolia.
A total of 65.8 ha of Shale Grave transition Forest has been mapped within the precinct.
4.1.3 River-Flat Eucalypt Forest (Alluvial Woodland)
The Alluvial Woodland within the study area is part of the endangered ecological community River-Flat
Eucalypt Forest on Coastal Floodplains of the NSW North Coast, Sydney Basin and Southeast Corner
Bioregions (River-Flat Eucalypt Forest), which is listed on Schedule 2 of the BC Act. AW is not listed
under the EPBC Act.
The most common canopy species found within River-Flat Eucalypt Forest in the precinct is Eucalyptus
tereticornis (Forest Red Gum), Casuarina glauca (Swamp Oak) and small occurrences of Angophora
floribunda (Rough-barked apple). A second canopy layer consisted of Melaleuca decora and Melaleuca
styphelioides (Prickly-leaved Paperbark). The shrub layer is quite variable with Bursaria spinosa (Native
Blackthorn) and exotic shrubs such as Lycium ferocissimum (African Boxthorn) and Gleditsia triacanthos
(Honey Locust Tree) occurring infrequently. The ground layer was dominated by exotic species, similar
to those recorded for Cumberland Plain Woodland and Shale Gravel Transition Forest.
River-Flat Eucalypt Forest was associated with the drainage lines within the study area and generally
represented degraded vegetation. Most areas have been historically cleared and grazing is present right
up to the edge of the drainage line, contributing to high occurrences of exotic species and bank erosion.
A total of 83.8 ha of River-Flat Eucalypt Forest (Alluvial Woodland) has been mapped within the precinct.
4.1.4 Cooks River Castlereagh Ironbark Forest
Cooks River Castlereagh Ironbark Forest in the Sydney Basin Bioregion is listed as an endangered
ecological community under the BC Act 2016.
Cooks River Castlereagh Ironbark Forest is dominated by Eucalyptus fibrosa and Melaleuca decora, with
E. longifolia often occurring at lower frequency. The height of the overstorey is relatively variable and
often merges into a smaller tree stratum dominated by the same species. A relatively dense shrub stratum
is typical, and dominated by Melaleuca species and Lissanthe strigosa. A variety of shrub species occur
at relatively low frequencies, including Acacia species, Dillwynia tenuifolia, Daviesia ulicifolia, Pultenaea
villosa and Grevillea juniperina. The ground stratum is relatively sparse compared to adjoining
communities on tertiary alluvium or shale soils. Commonly occurring species include Entolasia stricta,
Lepidosperma laterale, Opercularia diphylla, Dianella revoluta subsp. revoluta, Themeda australis,
Microlaena stipoides var. stipoides and Pratia purpurascens (NPWS 2002).
Cooks River/Castlereagh Ironbark Forest primarily occurs on clay soils derived from Tertiary Alluvium, or
on shale soils adjacent to the boundary with Tertiary Alluvium. The most extensive stands occur in the
Castlereagh and Holsworthy areas. Where the Tertiary Alluvium is shallow, the vegetation is influenced
by the underlying shale and the community grades into Shale Gravel Transition Forest. This transition is
difficult to predict and may be influenced by other factors such as drainage (NPWS 2002).
Cooks River/Castlereagh Ironbark Forest occurred on the higher ground within the central section of the
precinct. A total of 24.5 ha Cooks River/Castlereagh Ironbark Forest was mapped within the study area.
4.1.5 Castlereagh Scribbly Gum Woodland
Castlereagh Scribbly Gum Woodland in the Sydney Basin Bioregion is listed as an endangered ecological
community under the BC Act 2016.
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It is generally dominated by Eucalyptus parramattensis, Angophora bakeri and Eucalyptus sclerophylla.
A small tree stratum of Melaleuca decora is sometimes present, generally in areas with poorer drainage.
It has a well-developed shrub stratum consisting of sclerophyllous species such as Banksia spinulosa,
Melaleuca nodosa and Hakea species. The ground stratum generally contains a diverse range of forbs
including Themeda australis, Entolasia stricta, Cyathochaeta diandra, Dianella revoluta, Stylidium
graminifolium, Platysace ericoides, Laxmannia gracilis and Aristida warburgii. Castlereagh Scribbly Gum
Woodland occurs almost exclusively on soils derived from Tertiary Alluvium, with a small number of
sample sites located on adjoining shale or holocene alluvium where, presumably, the influence of Tertiary
Alluvium is strong. It is most often found on sandy soils and, at least in the heart of the Castlereagh area,
tends to occur on slightly higher ground (>27 m) than Cooks River/Castlereagh Ironbark Forest and Shale
Gravel Transition Forest which it adjoins (NPWS 2002).
Within the precinct, Castlereagh Scribbly Gum Woodland occurred on the higher ground in the noncertified conservation area. A total of 7.8 ha of this vegetation community has been mapped.
4.1.6 Castlereagh Swamp Woodland
Castlereagh Swamp Woodland is listed as an endangered ecological community under the BC Act. It is
a low woodland typically dominated by dense stands of Melaleuca decora along with other canopy trees,
such as Eucalyptus parramattensis. The shrub layer is not well developed and is mostly made up of
young paperbark trees. The ground layer has a diversity of plants that tolerate waterlogged conditions.
However, within the study area Castlereagh Woodland occurred in a single patch that lacked a mid-storey
and the ground layer was dominated by exotic grasses.
A total of 2.2 ha of this vegetation community has been mapped within the precinct. Castlereagh Swamp
Woodland was not mapped as part of the NPWS (2002) mapping, possibly due to the regional scale of
mapping or possibly because the vegetation has re-established since then.
4.1.7 Freshwater Wetlands
Freshwater Wetlands on Coastal Floodplains of the New South Wales North Coast, Sydney Basin and
South East Corner Bioregions is listed as an endangered ecological community under the BC Act. This
ecological community is associated with periodic or semi-permanent inundation by freshwater, although
there may be minor saline influence in some wetlands. It generally occurs in silts, muds or humic loams
in depressions, flats or drainage lines, backswamps, lagoons and lakes associated with coastal
floodplains. Typically these wetlands form mosaics with other floodplain communities, and often they
include or are associated with ephemeral or semi-permanent standing water (OEH 2014).
Floodplains are level landform patterns on which there may be active erosion and aggradation by
channelled and overbank stream flow with an average recurrence interval of 100 years or less.
Freshwater Wetlands on Coastal Floodplains generally occur below 20 m elevation in the NSW North
Coast, Sydney Basin and South East Corner bioregions. The structure of the community may vary from
sedgelands and reedlands to herbfields, and woody species of plants are generally scarce. Wetlands
that lack standing water most of the time are usually dominated by dense grassland or sedgeland
vegetation, often forming a turf less than 0.5 metre tall and dominated by amphibious plants, including
Paspalum distichum (water couch), Leersia hexandra (swamp rice-grass), Pseudoraphis spinescens
(mud grass) and Carex appressa (tussock sedge). Where the wetlands are subject to regular inundation
and drying the vegetation may include large emergent sedges over 1 metre tall (OEH 2014).
The composition of Freshwater Wetlands is primarily determined by the frequency, duration and depth of
waterlogging and may be influenced by the level of nutrients and salinity in the water table and substrate
(OEH 2014). The species composition of a site will be influenced by the size of the site, recent rainfall or
drought conditions and by its disturbance history (including grazing, flooding, land clearing and pollution
in the catchment). The number and relative abundance of species will change with time since flooding or
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significant rainfall, and may also change in response to changes in grazing regimes and land use in the
catchment (OEH 2014).
The Freshwater Wetlands recorded within the study area consisted of standing water dominated by Carex
appressa with smaller occurrences of Juncus usitatus. A total of 20.7 ha of this vegetation community
was mapped within the precinct.
Wetland habitat associated with the former Riverstone Meatworks ponds is described in ELA (2018b).
4.1.8 Exotic Grassland
Exotic grassland constituted the majority of the vegetation within the study area, mainly occurring as
agricultural pastures and grazing land within the northern and western section of the precinct. Scattered
canopy trees occurred occasionally throughout this community. The ground layer was dominated by
exotic grasses and herbs including Axonopus fissifolius (Carpet Grass), Cynodon dactylon (Couch
Grass), Sporobolus africanus (Parramatta Grass), Eragrostis curvula (African lovegrass), Senecio
madagascariensis (Fireweed) and Pennisetum clandestinum (Kikuyu).
4.1.9 Vegetation community and condition assessment area calculations
Areas calculations for each vegetation community and their condition within the study area are provided
below in
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Table 3. Condition categories are based on the Western Sydney Condition and Conservation Significance
Mapping (NPWS 2002b) and are briefly outlined above in Table 4.
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Table 3: Vegetation communities and their condition within Marsden Park North Precinct
Vegetation Community and condition

Certified land (ha)

Non-certified lands (ha)

Total (ha)

74.60

57.65

132.25

ABC

58.36

51.51

109.87

TX/TXr

16.24

6.14

22.39

50.36

15.46

65.83

ABC

35.20

12.36

47.56

TX/TXr

15.16

3.11

18.27

14.74

69.01

83.75

ABC

14.51

35.64

50.15

TX/TXr

0.23

33.38

33.60

11.32

13.18

24.51

ABC

10.71

13.18

23.89

TX/TXr

0.61

0.00

0.61

2.98

4.79

7.77

ABC

1.10

4.79

5.89

TX/TXr

1.88

0.00

1.88

0.11

2.13

2.23

0.11

2.13

2.23

0.00

20.67

20.67

0.00

20.67

20.67

154.11

182.90

337.01

Cumberland Plains Woodland

Shale/Gravel Transition Forest

River-flat Eucalypt Forest

Cooks River Castlereagh Ironbark Forest

Castlereagh Scribbly Gum Woodland

Castlereagh Swamp Woodland
ABC
Freshwater Wetlands
ABC
Grand Total
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Table 4: NPWS (2002) mapping condition codes
Code

Canopy Density

A

>10%

B

Description
Relatively intact native tree canopy
Larger areas of remnant vegetation with a low or discontinuous canopy. Often

5-10%

C

found on the disturbed edges of larger remnants.
Areas of native vegetation that do not have a Eucalypt canopy cover.

Tx

<10%

Txr

<10%

Areas of native trees with very discontinuous canopy cover.
Areas of Tx (as above) located in areas where there is a combination of urban
and rural activities such as rural residential development.

Source: Modified from Table 4 in the Interpretation Guidelines for the Native Vegetation Maps of the Cumberland Plain Western
Sydney (NPWS 2002).
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Figure 3: Vegetation communities, condition classes, and threatened flora records within the precinct
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Cumberland Plain Woodland

River-flat Eucalypt Forest

Castlereagh Scribbly Gum Woodland
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Cooks River Castlereagh Ironbark Forest

Castlereagh Swamp Woodland

25

Marsden Park North: Biodiversity and Riparian Corridors Assessment

Freshwater Wetlands

Large open water pond (former Riverstone Meatworks)

Exotic Grassland

Small vegetated pond (former Riverstone Meatworks)

Plate 2: Vegetation community images from Marsden Park North

4.2

E xi st i ng N at iv e V ege t ati on

The (Draft) Growth Centres Conservation Plan (2007) mapped areas of native vegetation based on the
Western Sydney Vegetation Mapping (NPWS 2002a) and Western Sydney Condition and Conservation
Significance Mapping (NPWS 2002b). The Draft Conservation Plan mapped 174.29 ha of native
vegetation (known as Existing native vegetation – ENV) within the boundary of the Marsden Park North,
of which 82.92 ha was located within non-certified areas and 91.37 ha within certified areas.
Subsequent site inspections have validated the presence of 150.88 ha of ENV within the Precinct. This
is comprised of 75.68 ha in the certified lands and 75.20 ha in the non-certified lands (Table 5). Despite
ground-truthing demonstrating that there is 7.72 ha less of ENV than originally mapped, the practice in
previous Precinct Plans has been to retain the target amount (82.92 ha) rather than the ground-truthed
amount. This ensures that the over-all target of protecting 2000 ha in the Growth Centres can be achieved
without having an ever-increasing short-fall of ENV in the Growth Centres.
In addition, areas of vegetation were found on-site that are classified as Additional High Conservation
Value Vegetation (AHCVV), which is vegetation that has a canopy cover of 10% and a patch size of at
least 0.5ha, but was not shown on Figures 4 or 5 in the Draft Conservation Plan. The assessments
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recorded 82.28 ha of AHCVV, of which 42.21 ha occur in certified lands and 40.07 ha occur in noncertified lands (Table 5 and Figure 4).
The area of “Field Validated Conservation Plan ENV” is 23.41 ha less than what was identified in the
Conservation Plan. The ENV mapped within the Conservation Plan was based on desktop analysis of
the NPWS Cumberland Plain Vegetation Mapping Project (2002), which was conducted over a decade
ago. As such, discrepancy between the Conservation Plan ENV and the field validated ENV has likely
occurred due to a number of factors, including:





Changes in vegetation community boundaries due to increased accuracy of mapping from
ground-truthing compared to desktop analysis at a broader scale.
Broad-scale ENV mapping included disturbed and cleared areas such as roads.
Potential vegetation clearing since the previous mapping was completed.
Natural regeneration of overstorey species, which contribute towards the canopy cover.

Figure 4 is an overlay of the originally mapped ENV areas from the Growth Centres Conservation Plan,
the field validated ENV plus the AHCVV found on site. A total of 233.16 ha of ENV and AHCVV occur on
site, of which 115.27 ha is located on non-certified lands and 117.89 ha occur on certified lands. In order
to maintain parity with the Growth Centres 2000 hectare protection target it will be necessary to protect
82.92 ha of ENV on site. As only 75.20 ha of validated ENV is located on non-certified land, the balance
(7.72 ha) will need to come from certified lands.

Table 5: Amount of ENV and AHCVV in Marsden Park North Precinct

Certified land (ha)

Non-certified lands (ha)

Total
(ha)

91.37

82.92

174.29

Field Validated Conservation Plan ENV

75.68

75.20

150.88

ENV removed from original mapping

15.69

7.72

23.41

Additional Native Vegetation (AHCVV)

42.21

40.07

82.28

Total Validated ENV + Validated AHCVV

117.89

115.27

233.16

Marsden Park North Precinct

ENV mapped in Draft Conservation
Plan
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Figure 4: ENV and AHCVV within the Marsden Park North precinct
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4.3

Flo ra sp ec ie s

4.3.1 Threatened flora
A list of threatened flora species known to occur within a 10 km radius of the study area has been collated
and provided in Appendix A. During the field investigations and known from previous assessments in
the study area, four threatened flora species listed under the BC and/or EPBC Act were identified within
the study area (Figure 3):





Grevillea juniperina subsp. juniperina (Juniper-leaved Grevillea),
Dillwynia tenuifolia
Micromyrtus minutiflora
Pultenaea parviflora

Grevillea juniperina subsp. juniperina was widespread across the central, southern and western sections
of the study area. It often occurred as a co-dominant shrub in the mid-storey of Cumberland Plain
Woodland or Shale-Gravel Transition Forest, and particularly on the edge of regenerating patches of
vegetation. Due to the large number of individuals observed, the extent of this species distribution and
abundance were only estimated.
Dillwynia tenuifolia was observed within the Cooks River Castlereagh Ironbark Forest. However, this
species is likely to be more widespread than observed during the site inspections, such as in the patch of
native vegetation in the central non-certified lands (Cumberland Plain Recovery Plan priority conservation
lands).
Pultenaea parviflora had previously been recorded in the study area, also in the central non-certified
lands. Both Dillwynia tenuifolia and Pultenaea parviflora populations within the central non-certified lands
have been identified as one of four important populations in the Growth Centres (see commitment 15a
and 30a, respectively, of Strategic Assessment).
Micromyrtus minutiflora had previously been recorded in the study area within the central non-certified
lands. However, it was not observed during the field surveys for this assessment. It is typically found in
alluvial soils in vegetation communities such as Castlereagh Scribbly Gum Woodland, Ironbark Forests
and Shale/Gravel Transition Forest.
The relative abundance of the threatened species identified has been incorporated in the terrestrial
conservation significance assessment undertaken in Section 4.5.
4.3.2 Priority weeds and Weeds of National Environmetnal Significance (WoNS)
The Biosecurity Act 2015 and regulations provide specific legal requirements for state level priority weeds.
Nine weed species identified within the study area are listed as under the Biosecurity Act 2015. Six are
listed as State Level Priority Weeds, and three are listed as Weeds of Reional Concern (Table 6). Of
these species, five are alos listed as Weeds of National Significance (WoNS). It is likely that other weed
species are present within the precinct but were not detected during field investigation.
Table 6: Priority weeds and Weeds of National Environmental Significance (WoNS) present in Marsden Park
North precinct
Species
Asparagus aethiopicus (Asparagus Fern)

Asparagus asparagoides (Bridal Creeper)
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State Level Priority
(Asset Protection)
State Level Priority
(Asset Protection)
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Y

Y

29

Marsden Park North: Biodiversity and Riparian Corridors Assessment

Bryophyllum delagoense (Mother of millions)

Weed of Regional Concern

N

Ligustrum lucidum (Broad-leaved Privet)

Weed of Regional Concern

N

Ligustrum sinense (Small-leaved Privet)

Weed of Regional Concern

N

Lycium ferocissimum (African Box-thorn)

Opuntia sp. (Prickly Pear)

Rubus fruticosus (Blackberry)

Senecio madagascariensis (Fireweed)

State Level Priority
(Asset Protection)
State Level Priority
(Asset Protection)
State Level Priority
(Asset Protection)
State Level Priority
(Asset Protection)

Y

N

Y

Y

*WoNS – Weeds of National Environmental Significance.

4.4

Faun a h abit at

The study area provides potential habitat for a wide range of threatened fauna species. Previous records
of threatened fauna species within the study area were identified through the NSW Wildlife Atlas,
Cumberland Bird Observers Club and Atlas of Living Australia and are shown in Appendix A, along with
their likelihood of occurrence within the study area. None of the species observed opportunistically during
the field investigations were listed under the BC Act and/or EPBC Act.
Based on the desktop review, fauna habitat assessments and known fauna habitat requirements, the
occurrence of potential threatened fauna habitat within the precinct has been incorporated in the terrestrial
conservation significance assessment conducted in Section 4.5.
It should be noted that the majority of threatened fauna species that are likely to occur or that have
potential to occur within the study area are highly mobile and utilise a large foraging habitat. Habitat for
these highly mobile species is likely to extend outside of the study area.
The main habitats represented in the study area for species with a potential or likely occurrence are:


Wooded vegetation – this is represented by six of the listed ecological communities outlined
above (all except Freshwater Wetlands and exotic grasslands) and provides potential roosting,
nesting and foraging habitat for microchiropteran bats, woodland birds, nocturnal birds and the
Cumberland Land Snail (within the leaf litter of Cumberland Plain Woodland) . It also provides
potential foraging habitat for the Grey-headed Flying-fox. Higher quality habitat within the wooded
vegetation is represented by:
o An abundance of hollow-bearing trees and/or defoliating bark.
o Vegetation containing all vegetation stratums and tree age classes.
o Vegetation dominated by native species across stratums.
o An abundance of leaf litter, fallen timber and rocky habitats.
o Wildlife connectivity values.



Wetlands – this is represented by the:
o Freshwater Wetlands ecological community outlined above and provides potential
foraging habitat for some migratory bird species and potential foraging and breeding
habitat from some amphibian species.
o Former Riverstone Meatworks ponds. These ponds along with similar habitat in the
locality, provides suitable habitat for a number of migratory and local native bird species.
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A separate study of the ponds was undertaken (ELA 2018b). Besides migratory birds being recorded
by the Cumberland Bird Observers Club, a single Green and Golden Bell Frog was heard calling from
one of the smaller ponds with emergent reeds during field survey in November 2016.
4.5

T err e st ri al c on se rv at ion s ign ifi c an ce

4.5.1 Biodiversity Value
A biodiversity constraints assessment (conservation significance), modified from a methodology used
elsewhere in Western Sydney (Eco Logical Australia 2003) was applied across the precinct. Vegetation
mapping is combined with field survey work, threatened species assessment, recovery potential and the
NPWS (2002) conservation significance assessment methodology to determine the relative level of
biodiversity value or constraint across a site. Constraints assessments can be used as a guide for
determining the locations, types and densities of land development. The assessment incorporates the:







Significance of vegetation communities (including legislative status).
Structural condition of vegetation remnants, including presence of natural regeneration.
Type and severity of disturbance and associated recovery potential.
Connectivity between remnants within the precinct and surrounding areas (biolink).
Size of the vegetation remnant.
Value of the remnant as threatened species habitat.
Three categories were used to represent the relative ecological value or constraints across the
site; high, moderate and low biodiversity value. These areas are shown on Figure 5.

High biodiversity value
Areas of high biodiversity value are mapped due to the following characteristics:







Listed as an ecological community under the BC and/or EPBC Act and is in a good condition (e.g.
native species dominant in all stratums and natural regeneration present).
The degree of and contribution to connectivity onsite and with adjacent off-site bushland.
The presence of threatened fauna and flora species and habitat.
Suitable nesting and roosting habitat for threatened fauna e.g. hollow bearing trees.
The likely occurrence of additional threatened fauna due to the presence of suitable habitat.
Contribution to a major corridor.

Areas of high biodiversity value generally represent large areas of remnant vegetation of listed ecological
communities in good condition. These areas also generally correspond to large patches of ENV and have
a high recovery potential.
Moderate biodiversity value
Areas of moderate biodiversity value are mapped due to the following characteristics:






Listed as an ecological community under the BC and/or EPBC Act and is in a generally poor
condition (e.g. contains an exotic understorey).
Offers more marginal habitat value for threatened species, though would contribute to the overall
extent of habitat and connectivity.
Disturbance histories, such as clearing has diminished the value of these areas.
Some hollow bearing trees and other habitat features may be present.
Contributes as a local corridor.
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Areas of moderate biodiversity value generally represent smaller patches of remnant vegetation. These
areas may represent patches of ENV and generally have a high or moderate recovery potential.
Low biodiversity value
The remaining areas within the study area are of ‘low biodiversity value’ due to generally poor condition,
past clearing and limited contribution to ecological and biodiversity value. Some vegetation stratums may
be missing and generally represent areas of exotic grasslands with scattered paddock trees. These areas
provide less opportunity for threatened fauna and flora due to disturbance of vegetation structure and
comparatively fewer or a lack of habitat resources. These area don’t represent patches of ENV and have
a low recovery potential.
4.5.2 Recovery potential
Recovery potential relates to the ability of the land to be managed for an improvement in the condition of
the remnant vegetation on site and to increase the linkages (wildlife corridor) between extant stands of
vegetation. Identifying areas of recovery potential is consistent with the aims of the NSW Threatened
Species Conservation Act 1995 (BC Act); to protect and encourage the recovery of threatened species,
populations and communities listed under the Act.
With appropriate management actions, areas identified as having a moderate recovery potential would
improve the condition of threatened species habitat and ecosystem connectivity within the precinct.
Management actions would need to be on-going and facilitate the natural regeneration of the overstorey
and/or regeneration of native species (grasses, herbs and forbs) in the seed bank.
Three classes of recovery potential have been identified (Figure 6) within the precinct, which has been
informed by the assessments (desktop and field) conducted in this report. The three classes include:




High Recovery Potential – native vegetation mapped as areas that meet the definition of ENV or
AHCVV which have native canopy cover of greater than 10%.
Moderate Recovery Potential – other areas of native vegetation with sparse overstorey and higher
levels of disturbance.
Low Recovery Potential – all other areas which include cleared lands and those with
predominately exotic vegetation.

The Park Road ponds do not fit within the above categories as they are an artificial habitat.
4.5.3 Cumberland Plain Woodland management viability analysis
The EPBC Act Strategic Assessment Report for the Sydney Growth Centres Program mapped extant
areas Cumberland Plain Shale Woodlands and Shale Gravel Transition Forest for their ‘management
viability’ and established requirements to protect 998 ha of this community in the Growth Centres. The
field surveys and desktop assessment validated areas of management viability (Figure 7), using a similar
approached conducted for the Strategic Assessment Report.
It’s important to note that the management viability mapping:





Was conducted at a desktop level with a number of assumptions made.
Primarily used the Western Sydney Cumberland Plain Vegetation Mapping (NPWS) and its
condition criteria to designate a management viability level to a patch of vegetation. For
example, all areas of Shale Plains Woodland and Shale Gravel Transition Forest with a condition
code of A, has been assigned a management viability level.
Pre-dated the quantitative assessment criteria for areas to meet the critically endangered EPBC
Act listed Cumberland Plain Woodland. In 2009 the Commonwealth and NSW State
Government ‘up-listed’ Cumberland Plain Woodland to a Critically Endangered Ecological
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Community (CEEC) under the EPBC and BC Acts, respectively. The criterion that must be met
for vegetation to be captured by the new listing was changed under both Acts, such that a certain
level of native ground-cover must be present to meet the EPBC Act listing.
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Figure 5: Biodiversity values
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Figure 6: Recovery Potential
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Figure 7: Validation of Commonwealth Cumberland Plain Woodland management viability
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4.6

T err e st ri al B iod iv e r si t y Con s erv ati on R e co mm end ati ons

4.6.1 Conservation of priority areas to maintain parity with the Sydney Region Growth Centres
Biodiversity Certification Order
The areas shown in Figure 8 are recommended in descending order of priority for conservation. Areas
with no vegetation mapped are generally unconstrained from a biodiversity perspective. The priorities
acknowledge the strategic intent of the Biodiversity Certification Order which assumes the clearing of
native vegetation and habitat on certified land in return for the protection of 82.92 ha of ENV on noncertified land within the Precinct. It is important to note that these recommendations are made as an input
to a master-planning process and will be considered in the context of other design considerations.
The recommendations have also been designed to protect areas identified in the Commonwealth
Government Cumberland Conservation Corridor project and NSW Government Biodiversity Investment
Opportunities Map (BIO Map).
Priority 1: Priority Conservation Areas (Cumberland Plain Recovery Plan) and Existing
Native Vegetative on non-certified land.
The Priority Conservation Area has been recognised as one of the highest value conservation
priorities on the Cumberland Plain. It contains ENV on non-certified land and is subject to RBM
12 which states existing native vegetation must not be cleared on these lands unless in
accordance with a plan of management or unless such clearance has been agreed to by the
DECC (now OEH). Acquisition of this land and management for its long term conservation is a
high priority for the precinct. Protection of this area is critical to achieving the target of 82.92
hectares of ENV to be protected in the precinct.
This category also includes the ENV on non-certified land which is required to be protected by
the conditions of the Biodiversity Certification.
In general, all of this vegetation should be protected via the precinct plan, however a case may
be made for impacting on these areas (in accordance with the requirements of the Biodiversity
Certification), where it can be demonstrated that an equivalent area of validated ENV on certified
land can be protected to offset this loss. A total of 82.92 hectares of ENV must be protected
through the Precinct planning process to maintain parity with the Biodiversity Certification Order.
The protection mechanisms are to include zoning of the land in a zone that has conservation as
a primary objective.
Priority 2 Riparian Corridor. Protection of the riparian corridors will be the main way in which
ecological connectivity through the site is achieved. This category includes vegetated and cleared
land within the riparian buffer zones of all streams in High or Moderate conservation value. The
protection and management of these lands will provide watercourse stability, aquatic habitat and
terrestrial fauna connectivity through the precinct. These areas are identified as priorities for
investment in the NSW BIOmap project. Development within these areas is to be avoided unless
for essential infrastructure. Where development is proposed on land adjacent to these corridors,
a Vegetation Management Plan should be prepared and implemented at the development phase
of the precinct. Fragmentation via subdivision should be avoided where possible and public
ownership is preferred. Riparian land for the watercourses rated ‘low’ do not have any particular
conservation significance.
In accordance with the NSW Office of Water Guidelines for Waterfront Land, development within
the outer 50% of a Vegetated Riparian Zone (VRZ) may be possible if that impact is offset by
protecting and managing an equivalent area along the watercourse.
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Priority 3a Other high value native vegetation
This category on Figure 8 includes ENV on certified land. Given the shortfall of validated ENV
on non-certified land, at least 7.72 ha of this vegetation must be protected. If additional impacts
to ENV on non-certified land are proposed under the Precinct Plan (e.g. due to essential
infrastructure), this amount would need to increase until the 82.92 ha target is met. Any protection
of this vegetation above and beyond the target will enhance biodiversity outcomes for the
precinct.
Priority 3b Other moderate value vegetation
Protection of the remaining areas of native vegetation which may still contain threatened flora
and fauna habitat, but is not necessary to achieve the outcomes required by the Biodiversity
Certification. The protection of this vegetation would however provide additional biodiversity
outcomes.
All other areas are generally represented by modified or highly disturbed lands and are likely to be
available for development without significantly impacting on biodiversity values.

4.6.2 Development Controls in the Growth Centres SEPP
Areas of ENV to be retained are recommended to be protected using the development controls that apply
in other Growth Centres SEPP Precincts Plans. This includes the following:






Use of the E2 (Environmental Conservation) zone in the Growth Centres SEPP for areas of ENV
that are to be retained. The use of other zones such as RE1 (Recreation – Public) and SP2
(Infrastructure) may be appropriate where it can be demonstrated that the ENV would not be
vulnerable to landuse change or impacts associated with development that is permissible without
consent.
Native Vegetation Protection layer as a planning instrument overlay for ENV and supplementary
areas that support the ENV. Other precinct plans apply specific vegetation protection clauses to
these areas that prevent or minimise their clearing.
Requirement to prepare Vegetation Management Plan when developing within an E2 zone or
undertaking subdivision on land adjoining the E2 zone when it is in the ownership of the
proponent.

4.6.3 Development Control Plans
Existing controls in the Blacktown Growth Centres Development Control Plan should be applied to the
Marsden Park North Precinct including the need to provide for re-use of native plants and topsoil that
contains known or potential seedbank. This may include the re-use of generated tree trunks as coarse
woody debris in conservation areas to supplement Cumberland Plain Land Snail potential habitat.
Translocation of threatened plants is not inlcudeded in the Development Control Plan, but as a potential
mitigation measure, threatened plants could be re-located into conservation areas.
4.6.4 Ownership
Land ownership and degree of fragmentation of ownership can have a significant bearing on the
protection and management of biodiversity values. Highly fragmented lands are often poorly managed
because of a lack of co-ordination between landowners, a lack of motivation to manage the land; and a
higher cost of management for smaller sites.
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Where opportunities exist, it is recommended that conservation areas be managed in a single ownership.
Given land ownership in the Marsden Park North precinct is already highly fragmented (300+ land
owners), the opportunity to consolidate lots into single ownership is limited. The two main opportunities
are the riparian corridors and the conservation lands mapped as Priority 1. The riparian corridors of South
Creek, Marsden Creek and Eastern Creek are partially fragmented, however large parts of the
watercourses are in single ownership. It is recommended that ownership or stewardship options be
explored including public ownership or other parties such as the Western Sydney Parklands Trust or other
organisations that may express an interest in taking responsibility for management.
Under the above options a Vegetation Management Plan would be prepared and costed. The developer
of the adjoining land would then either undertake the initial management and then hand over responsibility
(and funds) to another organisation, or they would deposit sufficient funds in a trust account for
management.
The area shown as Priority 1 is currently highly fragmented, however acquisition and management of this
land for conservation purposes is strongly supported.
4.6.5 Wetland habitat
Management options for the former Riverstone Meatworks ponds is discussed in ELA (2018b). The report
recommends that if the ponds are removed, opportunities to provide open water and sheltered habitat be
investigated elsewhere in the Precinct. If constructed, the wetland habitat should have the following
features:
1. Be large enough to provide a variety of habitats. The ponds do not necessarily need to be the
same size as those being removed (8.5 ha), as it is the presence of suitable habitat that is
important.
2. Have areas that are shallow enough for waders to forage in sediments (ie, be less than 10cm
deep). This can be achieved by having very gently sloping banks in some areas. If the ponds are
fed by rainwater only, it is likely that the water levels will fluctuate significantly.
3. Have sufficient nutrients in the substrate to provide for invertebrates, algae and plants that provide
foraging resources for the birds.
4. Be allowed to have an ephemeral existence (e.g. allowed to become inundated then dry-out) or
at least have parts of the wetland that dry out.
5. Provide an area of deeper water with tall reeds (Cumbungi and Phragmites) that can provide
breeding habitat for Australasian Bittern and Painted Snipe as well as shelter and potential
breeding habitat for Green and Golden Bell Frog.
6. The wetlands could incorporate some passive recreational opportunities such as walking and bird
watching, however careful design would be required to ensure recreational users and/or dogs do
not threaten the ecological values.
7. Be constructed before the removal of the existing ponds.
8. Be monitored for at least a five year period to guide management actions.
9. Be located:
a. more than 100m from the nearest residential area and the proposed Bandon Road
extension so that disturbance by humans or predation by domestic animals is minimised.
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b. near existing Freshwater Wetland habitat or riparian areas so that the habitat is enhanced
and the variety of habitat is increased.
c.

On land that currently has no ecological value

on the same land ownership as the existing former Riverstone Meatworks ponds.
Figure 8 identifies investigation areas for wetland creation. The mapped areas should not be interpreted
as being the proposed size or shape of wetlands. Besides meeting the above location criteria, these areas
are also located on the same land ownership as the former Riverstone Meatworks ponds. Whilst this is
not an ecological consideration, it minimises the difficulties of negotiating construction of wetlands on
other land holdings. If another landholder is willing to have the wetlands on their property, this can be
considered as long as the other criteria are met.
The area identified in this figure overlaps with the area of cut identified in the Riverstone West DCP which
is proposed to provide fill for the Riverstone West Precinct. This may pose both opportunities and
difficulties for the timing of wetland construction as it means development of the Marsden Park North
precinct is linked to the development of Riverstone West. This is a consideration when determining
whether the construction of the wetlands is a practical outcome and whether changes to the DCP for
Riverstone West is required.
As noted in this report, a Green and Golden Bell Frog was heard calling from one of the smaller ponds
with emergent reeds. Prior to removal of the ponds, a Translocation Plan should be prepared, approved
and implemented. The Translocation Plan should identify suitable habitat.
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Figure 8: Priority areas to maintain parity with the Sydney Region Biodiversity Certification Order
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Riparian and Aquatic Assessment

5

5.1

Cont ex t

The Marsden Park North Precinct lies within the Eastern and South Creek sub catchments of the broader
Hawkesbury-Nepean Catchment. The Hawkesbury-Nepean River system is the second-largest in NSW
and has its headwaters located within largely pristine regions including the Blue Mountains World Heritage
Area and Sydney Catchment Authority’s lands in the NSW Southern Highlands. These upper reaches
provide over 90% of Sydney’s drinking water. Once into flatter, floodplain country, the Hawkesbury River
flows eastward towards the ocean through rural and semi-rural areas of Western Sydney. These middle
and lower reaches of the system are highly impacted and degraded, both directly through waterway
modifications and indirectly through adjacent land use practises. Such modifications are typical of those
found within the Marsden Park North Precinct. Reaches within Figure 9 and Figure 10 have been
allocated a ‘reach reference letter’, which is referred to throughout Section 5.
5.2

T op of b an k m app ing an d con dit ion a s se s sm ent

The results of Top of Bank (TOB) mapping are shown in Figure 9. The condition of each stream is
summarised in Appendix B. Representative photographs of the dominant channel/riparian types present
are shown in Appendix C. As shown in Figure 9 and Figure 10, the location of the watercourse and its
TOB differed from the 1:25,000 topographic maps in many locations. In such locations the TOB mapping
is more accurate that the topographic map.
Within the precinct, 23 creeks were mapped (as identified on 1:25,000 mapping). Stream order comprised
of the following:






1st order = 16
2nd order = 5
3rd order = 0
4th order = 1
5th order = 1

It was noted than many of the smaller creeks in the paddocks had large sections of undefined channel,
but are connected to upstream dams or degraded channels. These sections were mapped using the
wetted width as a guide for defining TOB.
The overall condition of the 23 watercourses within the precinct was generally severely modified (18) or
substantially modified (3). There were no un-impacted reaches, with the remainder either largely modified
(1) or moderately modified (1).
Streamside vegetation was modified along every reach, with the majority of vegetation subject to large to
severe modification. All the assessed systems had one or more vegetative strata dominated by exotic
vegetation, with only small or narrow, discontinuous patches of remnant vegetation remaining. The
understory was mostly pasture grasses/herbs on eroded banks. The main type of erosion was bank
slumping, with four reaches having more than 50% of their banks slumped. Gully erosion was common
due to cattle access and overland flows across unstable land (i.e. no deep rooted vegetation to stabilise
banks).
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5.2.1 Riparian corridors
Riparian corridor requirements in accordance with the NOW controlled activity guidelines for Riparian
Corridors are outlined below in Table 7. The Vegetated Riparian Zone (VRZ) contains the areas formerly
referred to as the core riparian zone (CRZ) and the vegetated buffer (VB).
Table 7: NOW riparian categories and buffer specifications
VRZ width

Watercourse type

(each side of watercourse)

Total riparian corridor width

1st order

10 metres

20 m + channel width

2nd order

20 metres

40 m + channel width

3rd order

30 metres

60 m + channel width

40 metres

80 m + channel width

4th order and greater (includes
estuaries, wetlands and any parts of
rivers influenced by tidal waters)

VRZ buffers measured from TOB for corresponding stream orders are mapped in Figure 10. The VRZ
and channel width collectively forms the RC.
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Figure 9: Marsden Park North Precinct drainage lines map
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Figure 10: Strahler stream order and corresponding riparian corridors
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5.3

Aq u at i c an d ri pa r ian hab ita t as s es sm ent

5.3.1 Aquatic fauna habitat
Database searches were undertaken to identify threatened aquatic species that may occur within the
precinct (Appendix A). A review of these species that are dependent on instream habitat revealed that no
aquatic threatened species are likely to occur within the study area. Field survey was undertaken following
particularly heavy rains, resulting in most drainage depressions containing water in volumes that are likely
to be quite rare.
The majority of streams are unlikely to provide habitat for fish (13 reaches). Invasive Cyprinus carpio (Carp)
were common in Marsden Creek and some of the smaller streams. At the time of survey, numerous large
Carp were observed migrating upstream in very shallow water (e.g. in water two-thirds their body depth).
Recent heavy rainfall had caused all smaller creeks to flow, with grassy undefined channels flowing steadily.
A Chelodina longicollis (Eastern Long-necked Turtle) was observed in shallow water (5 cm) pooled on a
flooded paddock near a creek, suggesting recent rainfall had initiated favourable exploring conditions.
During dry conditions however, suitable aquatic habitat would be restricted to small pools and dams.
Given the large volume of water flowing at the time of survey, it was difficult to observe the condition of the
larger channels, especially when assessing woody debris, substrate, pool/riffle/run sequences and aquatic
flora. However, from knowledge of similar creeks in this type of land use, and the extent of visible erosion,
tree clearing and invasive fish, the true condition of these creeks is unlikely to be much better than what is
reported. Overall, the condition of the creeks showed the following trends: woody debris was mostly absent
or rare; native aquatic flora was generally absent or confined to small patches; turbidity was greatest in the
larger creeks; and nearly all visible substrate was dominated by clay. These characteristics are common in
disturbed catchments, and generally are of poor aquatic value.
Habitat for frogs and birds within the majority of the watercourses were classed as moderately suitable.
Frog and wading birds habitat is generally better in those reaches with sedges and reeds such as Reaches
N and P, especially when wet.
Regardless of the overall degraded condition, there are a host of common aquatic species including eels,
yabbies and macroinvertebrates that rely on the health of aquatic habitat for their ongoing survival. Aquatic
habitat is an important component of overall ecosystem health and contributes to the diversity and viability
of terrestrial habitat. .
5.3.2 Groundwater Dependent Ecosystems (GDE)
GDEs mapped in the study area (Figure 11) are associated with the flood prone land and / or associated
with the drainage systems across the site. These vegetation types correlate to the Freshwater Wetlands
described in Section 4.1. These vegetation types may utilise groundwater fed base flows associated with
shallower aquifer’s linked to Reaches A, B, E, N and P.
The dependence on groundwater varies greatly with each community and its position in the landscape.
There is little available information on level of groundwater dependency of theses patches of vegetation
within the precinct. However, as a safeguard for future planning, freshwater GDEs such as streams, riparian
zones and wetlands should be grouped as highly dependent, particularly during base flows.
5.4

Aq u at i c co ns e rv at ion s ign ifi c an ce

A summary of conservation significance of the stream systems is presented in Figure 11. Conservation
and recovery potential for Reaches A, B, E G, Q and U is considered high due to existing aquatic habitat,
stream connectivity across the Precinct or region, and potential linkages of terrestrial woodland patches.
The conservation significance of Reaches F, H, N, O, P and V are recorded as moderate as they offer
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reduced habitat connectivity, or are better represented nearby by more suitable streams (e.g. Reach Q
offers better woodland linkages that Reach H). The conservation and recovery potential for the remainder
of the streams is considered low, particularly those with large sections of barely definable channels. These
reaches were the most degraded within the Precinct, serving as tributaries to higher value streams.

© ECO LOGICAL AUSTRALIA PTY LTD

47

Marsden Park North Precinct - Biodiversity and Riparian Corridors Assessment

Figure 11: Aquatic conservation significance
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5.5

Rip a ri an Co r ri do r M a nag em ent R e com me n dat ion s

5.5.1 Development Controls in the Precinct plan
To be consistent with the Growth Centres SEPP, it is recommended that a Riparian Protection Area Map
be included within the amended SEPP, and linked to the WM Act in a way that defines waterfront land
within the precinct as being limited to the extent of the Riparian Lands identified. It is noted that confirming
the locations of streams and Top of Bank through site investigation may be a development condition for
areas that are identified as Riparian Lands, where access was not possible for this project.
5.5.2 Riparian Ownership and Management Options
Where it can be achieved riparian corridors should be in public ownership, which would increase the
likelihood of achieving consistent environmental outcomes, and provide integrated uses and access for
the community.
Where possible, drainage and detention structures should be owned and managed by Blacktown Council.
These areas can then be revegetated and managed as a naturalised feature. It is assumed that in
accordance with the WM Act a vegetation management plan will be required and prepared to the
satisfaction of NOW and Blacktown Council for future development applications which impact on these
areas.
Where public ownership cannot be achieved, consideration of suitable zoning and planning controls
should be made in order to facilitate appropriate riparian land management outcomes.
5.5.3 Urban Development Principles
It is recommended that future urban development considers the provision of good quality instream habitat,
longitudinal connectivity and fringing riparian vegetation. In addition, erosion and sediment control should
be a key requirement during construction, and Water Sensitive Urban Design (WSUD) principles applied
to help protect downstream environments
The controlled activity guidelines do not encompass specific planning controls however they do contain
objectives and a guide to works and activities generally allowable on waterfront land. The overarching
objective of controlled activity provisions of the WM Act is to establish and preserve the integrity of riparian
corridors. Ideally, the environmental functionality of riparian corridors should be restored and maintained
by applying the following principles:








Seek to maintain or recreate a riparian corridor / vegetated riparian zone with fully structured
native vegetation in accordance with the riparian corridor requirements (refer to
Table 8 below),
Seek to minimise disturbance and harm to the recommended riparian corridor / vegetated
riparian zone,
Minimise the number of creek crossings and provide a perimeter road separating
development from the riparian corridor / vegetated riparian zone,
Locate infrastructure and services outside the riparian corridor / vegetated riparian zone,
Where services or infrastructure are located within riparian corridors, co-locate facilities in
one concentrated area to minimise overall disturbance and breaks in corridor continuity,
Treat stormwater runoff before discharging it into the riparian corridor.

NOW does allow for a range of works and land uses within the outer (landward) edge of riparian corridors
so long as they have minimal environmental harm. Activities which may be permissible are presented in
Table 8 below. The following principles are contained within the NOW guidelines and are to be
considered in conjunction with the matrix presented in Table 8.
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Riparian Corridor offsetting for non-riparian corridor uses: Non-riparian uses, such as Asset
Protection Zones are allowed in the outer 50% of the vegetated riparian zone, so long as
offsets are provided in accordance with the averaging rule (Figure 12).
Cycleways and Paths: Cycleways or pedestrian paths no wider than 4m (total disturbance
footprint) can be built in the outer 50% of the vegetated riparian zone.
Detention Basins: detention basins can be built in the outer 50% of the vegetated riparian
zones or online (where indicated in the NOW Controlled Activity Guidelines for a) Outlet
structures and b) Instream work. Online basins must:
o

Be dry and vegetated,

o

Be for temporary flood detention only with no permanent water holding,

o

Have an equivalent vegetated riparian zone for the corresponding watercourse
order, and

o
Not be used for water quality treatment purposes.
Stormwater outlet structures and essential services: Stormwater outlets or essential services
are allowed in the riparian corridor. Works for essential services on a 4 th order or greater
stream are to be undertaken by directional drilling or tied to existing crossings (refer to NOW
Controlled Activity Guidelines for a) Laying pipes and cables in watercourses and
b) Outlet Structures).
Stream alignment: Indicates that a watercourse may be re-aligned (refer to NOW Controlled
Activity Guidelines for Instream Works).
Road Crossings: Indicates permitted road crossing methods (refer to NOW Controlled
Activity Guidelines for Watercourse Crossings and DPI (Fisheries) Policy and Guidelines for
Fish Friendly Waterway Crossings for Class 1 and 2 Waterways).

Works not associated with the establishment and maintenance of riparian corridors can be authorised
within the outer riparian corridor provided that the average width of the vegetated riparian zone can be
achieved over the length of the watercourse within the development site. That is, where appropriate, 50%
of the outer vegetated riparian zone width may be used for non-riparian uses provided that an equivalent
area is offset on site and is adequately connected to the riparian corridor vegetation. The inner 50% of
the vegetated riparian zone is required to be fully protected and vegetated with native endemic riparian
species, and satisfy the minimum area requirements to maintain bed and bank stability. The averaging
rule (Figure 12) should generally be applied to cleared waterfront land. Development proposals involving
waterfront lands that contain ENV should seek to preserve the existing vegetation in accordance with the
riparian corridor widths outlined in Table 7 above.
Table 8: NOW riparian corridor matrix
Requirements & allowable uses

Stream order
1st

2nd

3rd

4th +

10 m each
bank

20 m each bank

30 m each bank

40 m each bank

Riparian Corridor Offsetting for NonRiparian Corridor uses









Cycleways and Pathways













Vegetated Riparian Zone (VRZ)
Width

Detention Basins
-

Only within outer 50% VRZ





-

Online
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Requirements & allowable uses

Stream order

Stormwater Outlet Structures &
Essential Services



Stream Re-alignment









Road Crossings




-

Any

-

Culvert





-

Bridge





Figure 12: Averaging Rule (Source NOW Controlled Activity Riparian Corridor Guidelines)

The NOW has developed controlled activity guidelines that enable applicants to determine relevant
approval requirement’s for controlled activities under the WM Act. The guidelines include a series of
urban design principles and recommendations in relation to certain activities on waterfront land. The key
elements of these guidelines in relation to the study area are presented below.
It is possible for DPE to seek an exemption for the entire study area from the requirement under the WM
Act to obtain Controlled Activity Approvals. This would streamline the development assessment process
through the removal of the need for referral to NOW under the NSW EP&A Act provisions for Integrated
Development. Such an outcome has been achieved for other large rezoning proposals within the Growth
Centres and a similar approach could also be considered for the Marsden Park North Precinct with the
development of a waterfront land strategy.
Further review of appropriate planning mechanisms (zoning and development controls) will need to be
carried out by NOW, Blacktown Council and DPE in order to determine a set of controls which will be
appropriate for the precinct.
In addition, it is recommended that all high and moderate value riparian areas (Figure 11) are to be fenced
to exclude stock and that revegetation with canopy species (i.e. Melaleuca, Casuarina and Eucalyptus
tereticornis) occur to increase streambank stability.
© ECO LOGICAL AUSTRALIA PTY LTD

51

Marsden Park North Precinct - Biodiversity and Riparian Corridors Assessment

6

Conclusion

Marsden Park North Precinct has been identified under the Growth Centres Program to provide in excess
of 4000 dwellings. The Precinct must also protect a minimum 82.92 hectares of ‘existing native vegetation’
mapped in the Draft Growth Centres Conservation Plan. Much of the precinct, like much of the
Cumberland Plain, has been subject to long term land management practices that have degraded, cleared
and fragmented the vegetation and habitat.
The site does however contain several areas of high conservation significance, principally the
Cumberland Plain Priority Conservation Lands and surrounding vegetation in the middle of the precinct
as well as other habitat such as riparian corridors. These areas and other remnants contain seven listed
ecological communities listed under the NSW Biodiversity Conservation Act 2016 and / or Commonwealth
Environment Protection and Biodiversity Conservation Act 1999 and at least three threatened flora.
The Precinct also contains former meatworks ponds that are utilised by migratory birds and Green and
Golden Bell Frog. The ponds are located on Biodiversity Certified land. The loss of habitat on certified
land has been assessed under the EPBC Act 1999 (Sydney Region Growth Centres Strategic
Assessment) and the NSW BC Act 19995 (Sydney Region Growth Centres Biodiversity Certification) and
offset through the Growth Centres Offset Program. Despite this, if the ponds are not to be retained,
consideration should be given to further mitigation measures including construction of alternative wetland
habitat within the precinct.
Provided the key areas of existing native vegetation on non-certified land are protected, the development
aspirations of the precinct can be met and the requirements of the Sydney Region Growth Centres
Biodiversity Certification Order maintained. This will require not only statutory protection via zoning, but
also management of remnant vegetation and exploration of areas where habitat features such as
freshwater wetlands that can be enhanced.
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Appendix A - Likelihood of occurrence
An initial assessment of likelihood of occurrence was made for threatened and migratory species identified
from the database search and literature review. The NSW OEH Bionet Atlas and EPBC online Protected
Matters database (based on a 10 km radius from the study area) were used. The assessment applies to
the whole of the study area.
Each species likely occurrence was initially informed through a desktop assessment
guide the field survey methodology and site inspection. The final assessment of
occurrence was completed following the site inspection and was based on database
presence or absence of suitable habitat, features of the study area, results of the
professional judgement.

and was used to
the likelihood of
or other records,
field survey and

Five terms for the likelihood of occurrence of species are used in this report. The terms for likelihood of
occurrence are defined below:






“known or recorded” = the species has been observed on the site or a data point from the NSW
Wildlife Atlas data exists within the Precinct.
“likely” = a medium to high probability that a species uses the site
“potential” = suitable habitat for a species occurs on the site, but there is insufficient information
to categorise the species as likely to occur, or unlikely to occur
“unlikely” = a very low to low probability that a species uses the site
“no” = habitat on site and in the vicinity is unsuitable for the species.

Records: Indicates the number of records for each species in the NSW Wildlife Atlas database searches
within the locality (10 km radius of the study area). Note; this does not depict the number of individuals
within the locality, as each record in the database may represent multiple individuals.
Habitat: Potential habitat for each species has been considered in the likelihood of occurrence. The study
area was predominately disturbed, with large occurrences of areas dominated by agricultural / grazing
land (exotic grassland). However, native habitat for threatened flora and fauna was present throughout
the study area, including patches of larger sizes and with connectivity values to the adjacent landscape.
Note: Species with records identified from the database searches (NSW Wildlife Atlas and EPBC
Protected Matters), but contained only records older than 30 years (NSW Wildlife Atlas and Cumberland
Bird Observes Club), were considered highly unlikely to occur within the study area and were not included
in the final likelihood table.
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Name

BC Act

EPBC

Habitat Associations

Act

Known in

Likelihood of

area

Occurrence

Yes

Yes

Yes

Yes

Yes

Yes

Ecological Communities
Castlereagh Scribbly Gum Woodland in the Sydney Basin Bioregion mainly occurs within
the local government areas of Bankstown, Blacktown, Campbelltown, Hawkesbury,
Liverpool and Penrith. It is almost exclusively found on soils derived from Tertiary
Castlereagh

Scribbly

Gum

Woodland

V

-

alluvium, or on sites located on adjoining shale or Holocene alluvium. It is dominated by
Eucalyptus parramattensis, Angophora bakeri and E. sclerophylla. A small tree stratum
of Melaleuca decora is sometimes present, generally in areas with poorer drainage. It
has a well-developed shrub stratum consisting of sclerophyllous and the ground stratum
consists of a diverse range of forbs (OEH 2014). Was observed during the field surveys.
Occurs in western Sydney in the Castlereagh and Holsworthy areas, on deposits from
ancient river systems along today's intermittent creeklines, often in poorly drained
depressions. A low woodland, often having dense stands of Melaleuca decora along

Castlereagh

Swamp

Woodland

E

-

with other canopy trees, such as Eucalyptus parramattensis. The shrub layer is not well
developed and is mostly made up of young paperbark trees. The ground layer has a
diversity of plants that tolerate waterlogged conditions, such as Centella asiatica, Juncus
usitatus and Goodenia paniculata. Observed during previous surveys within the precinct
(OEH 2014).
Occurs in western Sydney, with the most extensive stands occurring in the Castlereagh
and Holsworthy areas.

Ranges from open forest to low woodland, with a canopy

dominated by Eucalyptus fibrosa and Melaleuca decora. The canopy may also include
Cooks

River

Ironbark Forest

Castlereagh

E

-

other eucalypts such as E. longifolia. The dense shrubby understorey consists of
Melaleuca nodosa and Lissanthe strigosa, with a range of ‘pea’ flower shrubs, such
as Dillwynia tenuifolia, Pultenaea villosa and Daviesia ulicifolia can be locally abundant.
The sparse ground layer contains a range of grasses and herbs (OEH 2014). Was
observed during the field surveys.
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Occurs on soils derived from Wianamatta Shale, and throughout the driest part of the
Sydney Basin.
Cumberland Plain Woodlands
(BC Act only)

CE

-

The dominant canopy trees of Cumberland Plain Woodland are

Eucalyptus moluccana and E. tereticornis, with E. crebra, Corymbia maculata and ThinE. eugenioides occurring less frequently. The shrub layer is dominated by Bursaria

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

spinosa, and it is common to find abundant grasses such as Themeda australis and
Microlaena stipoides var. stipoides. Was observed during the field surveys.
Mainly found in the northern section of the Cumberland Plain, western Sydney, in the
Richmond, Marsden Park and Windsor districts. Has an open forest structure with a
Shale-Gravel

Transition

Forest (BC Act only)

E

-

canopy dominated by Eucalyptus fibrosa, with E. moluccana and E. tereticornis occurring
less frequently. Melaleuca decora is common in the small tree layer. A sparse shrub
layer is usually present which includes Bursaria spinosa, Daviesia ulicifolia and Lissanthe
strigosa (OEH 2014). Was observed during the field surveys.
Has an open forest structure and occurs primarily where shallow deposits from ancient
river systems overlay shale soils, but also associated with localised concentrations of

Cumberland

Plain

iron-hardened gravel. A transition plant community which grades into Cumberland Plain

Shale

Woodlands and Shale-Gravel
Transition Forest (EPBC Act

-

CE

only)

Woodland where the influence of gravel soil declines, and grades into Cooks
River/Castlereagh Ironbark Forest or Castlereagh Scribbly Gum Woodland where gravel
deposits are thick.

Was recorded during the field surveys.

This community is

representative of the two ecological communities of the same name listed under the BC
Act (OEH 2014). Was observed during the field surveys.
Known from along the majority of the NSW coast.

It is associated with coastal areas

subject to periodic flooding and in which standing fresh water persists for at least part of
the year in most years. Typically occurs on silts, muds or humic loams in low-lying parts
of floodplains, alluvial flats, depressions, drainage lines, backswamps, lagoons and lakes
Freshwater

Wetlands

Coastal Floodplains

on

but may also occur in back barrier landforms where floodplains adjoin coastal sandplains.
E

-

They are dominated by herbaceous plants with very few woody species. The structure
and composition varies both spatially and temporally depending on the water regime:
Those that lack standing water most of the time are usually dominated by dense
grassland

or

sedgeland

vegetation,

such

as

Paspalum

distichum, Leersia

hexandra, Pseudoraphis spinescens and Carex appressa (OEH 2014). Was observed
during the field surveys.
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This vegetation community is located in close proximity to minor waterways.

River-Flat Eucalypt Forests
(previously known as Alluvial

E

-

Woodland)

It is

associated with silts, clay-loams and sandy loams, on periodically inundated alluvial flats,
drainage lines and river terraces associated with coastal floodplains. Was observed

Yes

Yes

Yes

No

Yes

No

during the field surveys.
It typically occurs in moderately wet sites, with an annual rainfall of 800-1100mm per

Turpentine-Ironbark Forest in
the Sydney Basin Bioregion

E

CE

year, and on clay soils derived from Wianamatta shale. The tree canopy is dominated
by Turpentine and a variety of eucalypt species.

Its distribution is mainly on the

Cumberland Plain of the Sydney region. Was not observed during the field surveys.
The Western Sydney Dry Rainforest and Moist Woodland ecological community
Western
Rainforest

Sydney
and

represents certain occurrences of dry rainforest and moist woodland generally found on

Dry
Moist

E

Woodland on Shale

CE

shale soil in the Cumberland Plain Sub-region of the Sydney Basin Bioregion. It occurs
generally in gullies, sheltered slopes and rugged terrain in isolated patches, largely on
the edges of the Cumberland Plain in NSW, with some patches on undulating terrain in
the central parts of the Cumberland Plain. Was not observed during the field surveys.
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Scientific

Common

Name

Name

BC Act

EPBC

Habitat Associations

Act

Records

Likelihood of
Occurrence

Plants
Acacia

Bynoe’s

bynoeana

Wattle

E

V

Acacia bynoeana is found in central eastern NSW, from the Hunter District (Morisset) south
to the Southern Highlands and west to the Blue Mountains, and has recently been found in
the Colymea and Parma Creek areas west of Nowra. It is found in heath and dry sclerophyll

42

Potential

68

Likely

38

Potential

5

Unlikely

forest, typically on a sand or sandy clay substrate, often with ironstone gravels (DECC
2007).
Acacia

Downy

pubescens

Wattle

V

V

Acacia pubescens occurs on the NSW Central Coast in Western Sydney, mainly in the
Bankstown-Fairfield-Rookwood area and the Pitt Town area, with outliers occurring at
Barden Ridge, Oakdale and Mountain Lagoon. It is associated with Cumberland Plains
Woodlands, Shale / Gravel Forest and Shale / Sandstone Transition Forest growing on clay
soils, often with ironstone gravel (NPWS 1997; Benson and McDougall 1996).

Allocasuarina

-

E

Allocasuarina glareicola is primarily restricted to the Richmond district on the north-west
Cumberland Plain, with an outlier population found at Voyager Point. It grows in

glareicola

Castlereagh woodland on lateritic soil (OEH 2014).
Darwinia biflora is an erect or spreading shrub to 80cm high associated with habitats where
Darwinia
biflora

V
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weathered shale capped ridges intergrade with Hawkesbury Sandstone, where soils have
a high clay content (NPWS 1997).
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Scientific

Common

Name

Name

BC Act

EPBC

Habitat Associations

Act

Records

Likelihood of
Occurrence

The core distribution is the Cumberland Plain from Windsor and Penrith east to Dean Park
near Colebee. Other populations in western Sydney are recorded from Voyager Point and
Kemps Creek in the Liverpool LGA, Luddenham in the Penrith LGA and South Maroota in
the Baulkham Hills Shire. Disjunct localities outside the Cumberland Plain include the Bulga
Mountains at Yengo in the north, and Kurrajong Heights and Woodford in the Lower Blue
Dillwynia
tenuifolia

Mountains (OEH 2014).
V

-

448

Known

1048

Known

2

Unlikely

6

Potential

In western Sydney, may be locally abundant particularly within scrubby/dry heath areas
within Castlereagh Ironbark Forest and Shale Gravel Transition Forest on tertiary alluvium
or laterised clays. May also be common in transitional areas where these communities
adjoin Castlereagh Scribbly Gum Woodland. At Yengo, is reported to occur in disturbed
escarpment woodland on Narrabeen sandstone. (OEH 2014).
Endemic to Western Sydney, centred on an area bounded by Blacktown, Erskine Park,

Grevillea
juniperina
subsp.

Londonderry and Windsor with outlier populations at Kemps Creek and Pitt Town. Grows
V

-

on reddish clay to sandy soils derived from Wianamatta Shale and Tertiary alluvium (often
with shale influence), typically containing lateritic gravels (OEH 2014).

juniperina

Leucopogon fletcheri subsp. fletcheri is restricted to north-western Sydney between St
Leucopogon
fletcheri
subsp.

Albans in the north and Annangrove in the south, within the local government areas of
E

-

Hawkesbury, Baulkham Hills and Blue Mountains. It occurs in dry eucalypt woodland or in
shrubland on clayey lateritic soils, generally on flat to gently sloping terrain along ridges

fletcheri

and spurs (DECC 2007).

Marsdenia

Recent records are from Prospect, Bankstown, Smithfield, Cabramatta Creek and St

viridiflora
subsp.

E2

-

Marys. Previously known north from Razorback Range and grows in vine thickets and open
shale woodland (OEH 2014).

viridiflora
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Scientific

Common

Name

Name

BC Act

EPBC

Habitat Associations

Act

Records

E

minutiflora

V

in Castlereagh Scribbly Gum Woodland, Ironbark Forest, Shale/Gravel Transition Forest,

Occurrence
Known

Restricted to the general area between Richmond and Penrith, western Sydney and grows
Micromyrtus

Likelihood of

58

open forest on tertiary alluvium and consolidated river sediments (OEH 2014).

Some
records
within PCL

Persoonia hirsuta occurs from Singleton in the north, south to Bargo and the Blue
Persoonia

Hairy

hirsuta

Geebung

E

E

Mountains to the west (DECC 2007). It grows in dry sclerophyll eucalypt woodland and

10

Unlikely

138

Likely

10

Unlikely

forest on sandstone (PlantNet 2011).
Restricted to the Cumberland Plain in western Sydney, between Richmond in the north and
Macquarie Fields in the south. The species has a disjunct distribution, with the majority of
populations (and 99% of individuals) occurring in the north of the species range in the
Agnes Banks, Londonderry, Castlereagh, Berkshire Park and Windsor Downs areas. Core
distribution occurs within the Penrith, and to a lesser extent Hawkesbury, local government
areas, with isolated and relatively small populations also occurring in the Liverpool,

Persoonia

Nodding

nutans

Geebung

E

E

Campbelltown, Bankstown and Blacktown local government areas. The southern and
northern populations have distinct habitat differences (OEH 2014). Northern populations
occur in a range of vegetation communities, with the majority of individuals occurring within
Agnes Banks Woodland or Castlereagh Scribbly Gum Woodland and some in Cooks River
/ Castlereagh Ironbark Forests. Southern populations also occupy tertiary alluvium, but
extend onto shale sandstone transition communities and into Cooks River / Castlereagh
Ironbark Forest (OEH 2014).
Pimelea curviflora var. curviflora is confined to the coastal area of Sydney between northern

Pimelea
curviflora var.

Sydney in the south and Maroota in the north-west. It grows on shaley/lateritic soils over
V

curviflora
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sandstone and shale/sandstone transition soils on ridgetops and upper slopes amongst
woodlands (DECC 2007).
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Scientific

Common

Name

Name

BC Act

EPBC

Habitat Associations

Act

Records

Likelihood of
Occurrence

In western Sydney, Pimelea spicata occurs on an undulating topography of well-structured
clay soils, derived from Wianamatta shale (DEC 2004). It is associated with Cumberland
Pimelea

Spiked Rice-

spicata

flower

E

E

Plains Woodland (CPW), in open woodland and grassland often in moist depressions or

60

Likely

1

Unlikely

409

Known

10

Unlikely

near creek lines (Ibid.). Has been located in disturbed areas that would have previously
supported CPW (Ibid.).
Terrestrial orchid predominantly found in Hawkesbury Sandstone Gully Forest growing in

Pterostylis
saxicola

Sydney
Plains

small pockets of soil that have formed in depressions in sandstone rock shelves (NPWS
E

E

Greenhood

1997). Known from Georges River National Park, Ingleburn, Holsworthy, Peter Meadows
Creek, St Marys Tower (NSW Scientific Committee 1999).
Endemic to the Cumberland Plain. Core distribution is from Windsor to Penrith and east to
Dean Park. Outlier populations are recorded from Kemps Creek and Wilberforce. May be

Pultenaea
parviflora

E

V

locally abundant, particularly within scrubby/dry heath areas within Castlereagh Ironbark
Forest and Shale Gravel Transition Forest on tertiary alluvium or laterised clays (OEH
2014).
Occurs on predominantly low nutrient soils with a dense grassy understorey of grasses
although it has been recorded in heathland and moist forest (DECC 2007). It is associated
with dry open forest or woodland habitats dominated by Corymbia gummifera, Eucalyptus

Tetratheca
glandulosa

V

V

capitellata, E. haemastoma and Angophora costata (Payne 1993). Themeda australis is
generally the dominant ground cover (Payne 1993). T. juncea also displays a preference
for southern aspect slopes, although is slopes with different aspects (DECC 2007). Flowers
July to December.
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Scientific Name

Common
Name

BC Act

EPBC

Habitat Associations

Act

Number of

Likelihood of

records

occurrence

-

Unlikely

Fish
Macquarie

Macquarie

australasica

Perch

E

E

Habitat for this species is bottom or mid-water in slow-flowing rivers with deep holes,

(under

typically in the upper reaches of forested catchments with intact riparian vegetation.

Suitable habitat

FM Act)

Macquarie perch also do well in some upper catchment lakes. In some parts of its

not present within

range, the species is reduced to taking refuge in small pools which persist in midland–

precinct

upland areas through the drier summer periods.
Prototroctes

Australian

maraena

Grayling

-

V

Historically, this species inhabited coastal streams from the Grose River southwards

-

Unlikely

through NSW, VIC and TAS. On the mainland, this species has been recorded from

Suitable habitat

rivers flowing east and south of the main dividing range. This species spends only

not present within

part of its lifecycle in freshwater, mainly inhabiting clear, gravel-bottomed streams with

precinct

alternating pools and riffles, and granite outcrops.

Grayling migrate between

freshwater streams and the ocean and as such it is generally accepted to be a
diadromous species (migratory between fresh and salt waters).
Frogs
Heleioporus

Giant

V

V

Forages in woodlands, wet heath, dry and wet sclerophyll forest (Ehmann 1997).

1

Unlikely

australiacus

Burrowing

Associated with semi-permanent to ephemeral sand or rock based streams (Ehmann

Suitable habitat

Frog

1997), where the soil is soft and sandy so that burrows can be constructed

not present within

(Environment Australia 2000).
Litoria aurea

Green

and

E

V

This species has can utilise a variety of natural and man-made waterbodies (Pyke &

precinct
1

Recorded on site

Golden Bell

White 1996) such as coastal swamps, marshes, lakes, other estuary wetlands,

Has

Frog

riverine floodplain wetlands, stormwater detention basins, farm dams, bunded areas,

recorded

drains, ditches and other structures capable of storing water (DECC 2007). Large

east

permanent swamps and ponds exhibiting well-established fringing vegetation

precinct.

also

been
1.2km

of

(especially bulrushes–Typha sp. and spikerushes–Eleocharis sp.) adjacent to open
grassland areas for foraging and free from predatory fish such as Mosquito Fish
(Gambusia holbrooki) are also preferable (Ehmann 1997; Robinson 1994; DECC
2007).
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Scientific Name

Common
Name

BC Act

EPBC

Habitat Associations

Act

Number of

Likelihood of

records

occurrence

N/A

No

Reptiles
Hoplocephalus

Broad-

bungaroides

headed

E

V

Typical sites consist of exposed sandstone outcrops and benching where the
vegetation is predominantly woodland, open woodland and/or heath on Triassic

Snake

sandstone of the Sydney Basin (DECC 2007).

Suitable habitat

They utilise rock crevices and

not present

exfoliating sheets of weathered sandstone during the cooler months and tree hollows
during summer (Webb & Shine 1998b). Some of the canopy tree species found to
regularly co-occur at known sites include Corymbia eximia, C. gummifera, Eucalyptus
sieberi, E. punctata and E. piperita (DECC 2007).
Birds
Anthochaera

Regent

Phrygia

Honeyeater

E

E&M

Associated with temperate eucalypt woodland and open forest including forest edges,

19

Known

wooded farmland and urban areas with mature eucalypts, and riparian forests of River

Has previously

(aka

Oak (C. cunninghamiana) (Garnett 1993). It primarily feeds on nectar from box and

been recorded

Xanthomyza

ironbark eucalypts and occasionally from Banksia’s and mistletoes (NPWS 1995). It

within precinct

phrygia)

is reliant on locally abundant nectar sources with different flowering times to provide

(NSW Wildlife

reliable supply of nectar (Environment Australia 2000). Suitable habitat likely to be

Atlas search;

present within the study area.

CBOC Atlas)

Botaurus

Australasian

poiciloptilus

Bittern

V

E

Terrestrial wetlands with tall dense vegetation, occasionally estuarine habitats
(Marchant & Higgins 1993). Reedbeds, swamps, streams, estuaries (Simpson & Day
1999).

9

Potential
Suitable foraging
habitat present
within the precinct
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Scientific Name

Common
Name

Calidris

Curlew

ferruginea

Sandpiper

BC Act

E

EPBC

Habitat Associations

Act
-

The Curlew Sandpiper is distributed around most of the Australian coastline (including

Number of

Likelihood of

records

occurrence

17

Potential

Tasmania). It occurs along the entire coast of NSW, particularly in the Hunter Estuary,

Suitable foraging

and sometimes in freshwater wetlands in the Murray-Darling Basin. Inland records

habitat present

are probably mainly of birds pausing for a few days during migration.

within the precinct

The Curlew Sandpiper breeds in Siberia and migrates to Australia (as well as Africa
and Asia) for the non-breeding period, arriving in Australia between August and
November, and departing between March and mid-April (OEH 2014). It generally
occupies littoral and estuarine habitats, and in New South Wales is mainly found in
intertidal mudflats of sheltered coasts (OEH 2014).
Callocephalon

Gang-gang

fimbriatum

Cockatoo

Calyptorhynchus

Glossy Black

lathami

Cockatoo

Chthonicola

Speckled

sagittatus

Warbler

V

V

V

-

-

-

During summer it is found in dense, tall, wet forests of mountains and gullies, alpine

5

Potential

woodlands (Morcombe 2004). In winter they occur at lower altitudes in drier more

Suitable habitat

open forests and woodlands, particularly box-ironbark assemblages (Shields &

present but limited

Chrome 1992). They sometimes inhabit woodland, farms and suburbs in

to Alluvial

autumn/winter (Simpson & Day 2004).

Woodland

Associated with a variety of forest types containing Allocasuarina species, usually

6

Potential

reflecting the poor nutrient status of underlying soils (Environment Australia 2000;

Suitable habitat

NPWS 1997; DECC 2007). Intact drier forest types with less rugged landscapes are

present but limited

preferred (DECC 2007). Nests in large trees with large hollows (Environment Australia

to Alluvial

2000).

Woodland

Occupies a wide range of eucalypt dominated communities with a grassy understorey,

338

Known

often on rocky ridges or in gullies (DEC 2007). Typical habitat would include scattered

Has previously

native tussock grasses, a sparse shrub layer, some eucalypt regrowth and an open

been recorded

canopy (DEC 2007). Large, relatively undisturbed remnants are required for the

within precinct

species to persist in an area (DEC 2007). Pairs are sedentary and occupy a breeding

(CBOC Atlas)

territory of about ten hectares, with a slightly larger home-range when not breeding
(DEC 2007).
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Scientific Name

Cissus assimilis

Common
Name
Spotted

BC Act

V

EPBC

-

Harrier

Daphoenositta

Varied

chrysoptera

Sittella

V

Habitat Associations

Act

-

The Spotted Harrier occurs throughout the Australian mainland, except in densly

Number of

Likelihood of

records

occurrence

6

Known

forested or wooded habitats of the coast, escarpment and ranges, and rarely in

Has previously

Tasmania. Individuals disperse widely in NSW and comprise a single population (OEH

been recorded

2014). Occurs in grassy open woodland including Acacia and mallee remnants,

within precinct

inland riparian woodland, grassland and shrub steppe. It is found most commonly in

(NSW Wildlife

native grassland, but also occurs in agricultural land, foraging over open habitats

Atlas search;

including edges of inland wetlands (OEH 2014).

CBOC Atlas)

Distribution includes most of mainland Australia except deserts and open grasslands.

78

Known

Prefers eucalypt forests and woodlands with rough-barked species, or mature

Has previously

smooth-barked gums with dead branches, mallee and Acacia woodland. Feeds on

been recorded

arthropods from bark, dead branches, or small branches and twigs.

within precinct
(NSW Wildlife
Atlas search;
CBOC Atlas)

Ephippiorhynchu

Black-

s asiaticus

necked Stork

E

-

Associated with tropical and warm temperate terrestrial wetlands, estuarine and

8

Potential

littoral habitats, and occasionally woodlands and grasslands floodplains (Marchant &

Suitable habitat

Higgins 1993). Forages in fresh or saline waters up to 0.5 m deep, mainly in open

present but limited

fresh waters, extensive sheets of shallow water over grasslands or sedgeland,
mangroves, mudflats, shallow swamps with short emergent vegetation and
permanent billabongs and pools on floodplains (Marchant & Higgins 1993; OEH
2014).
Epthianura

White-

albifrons

fronted Chat

V

-

Endemic to Australia, in particular southern regions of Australia (OEH 2012). In NSW

2

Unlikely

it occupies temperate to arid habitats from foothills to 1000 m altitude (OEH 2012). In

Species is

NSW the White-fronted Chat occurs in open habitats near the coast in close proximity

reported extinct

to waterways including estuaries, saltmarsh or marshy wetlands (NSW SC 2009).

from this part of
Sydney
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Scientific Name

Falco subniger

Common
Name
Black Falcon

BC Act

V

EPBC

Habitat Associations

Act
-

The Black Falcon has broad range across inland regions New South Wales, where it

Number of

Likelihood of

records

occurrence

10

Known

has a sparse distributed. However, there are reports of ‘Black Falcons’ occurring on

Has previously

the tablelands and along the NSW coast. These reports are likely to represent Brown

been recorded

Falcons. In New South Wales there is assumed to be a single population that is

within precinct

continuous with a broader continental population, given that falcons are highly mobile,

(CBOC Atlas)

commonly travelling over hundreds of kilometres (Marchant & Higgins 1993).
Glossopsitta

Little Lorikeet

V

-

pusilla

In NSW Little Lorikeets are distributed in forests and woodlands from the coast to the

20

Known

western slopes of the Great Dividing Range, extending westwards to the vicinity of

Has previously

Albury, Parkes, Dubbo and Narrabri. Little Lorikeets mostly occur in dry, open

been recorded

eucalypt forests and woodlands. They have been recorded from both old-growth and

within precinct

logged forests in the eastern part of their range, and in remnant woodland patches

(CBOC Atlas)

and roadside vegetation on the western slopes. They feed primarily on nectar and
pollen in the tree canopy, particularly on profusely-flowering eucalypts, but also on a
variety of other species including melaleuca and mistletoes. On the western slopes
and tablelands Eucalyptus albens and E. melliodora are particularly important food
sources for pollen and nectar respectively.
Grantiella picta

Painted

V

-

Honeyeater

A nomadic species that typically inhabits Boree, Brigalow and Box-Gum Woodlands

2

Unlikely

and Box-Ironbark Forests with abundant mistletoe (OEH 2014). It is a specialist feeder

Potential foraging

on the fruits of mistletoes growing on woodland eucalypts and acacias, preferring

habitat limited

Amyema sp mistletoe (OEH 2014).
Hieraaetus

Little Eagle

V

morphnoides

-

Utilises open eucalypt, sheoak and acacia forest, woodland or open woodland. Uses

15

Known

tall trees for nesting, with a large stick nest being built. Lays eggs in spring, and young

Has previously

fledge in early summer. Preys on birds, reptiles and mammals, and occasionally feeds

been recorded

on large insects or carrion.

within precinct
(CBOC Atlas)
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Scientific Name

Ixobrychus

Common
Name
Black Bittern

BC Act

V

EPBC
Act
-

flavicollis

Habitat Associations

It has a wide distribution, from southern NSW north to Cape York and along the north

Number of

Likelihood of

records

occurrence

1

Known

coast to the Kimberley region. It also occurs in the south-west of Western Australia.

Has previously

In NSW, records of the species are scattered along the east coast, with individuals

been recorded

rarely being recorded south of Sydney or inland. Inhabits both terrestrial and estuarine

within precinct

wetlands, generally in areas of permanent water and dense vegetation. Where

(CBOC Atlas)

permanent water is present, the species may occur in flooded grassland, forest,
woodland, rainforest and mangroves. Like other bitterns, but unlike most herons,
nesting is solitary. Nests, built in spring are located on a branch overhanging water
and consist of a bed of sticks and reeds on a base of larger sticks. Between three and
five eggs are laid and both parents incubate and rear the young (OEH 2015).
Lathamus

Swift Parrot

E

E

discolor

Breeds in Tasmania between September and January. Migrates to mainland in

33

Known

autumn, where it forages on profuse flowering Eucalypts (Blakers et al. 1984;

Has previously

Schodde and Tidemann 1986; Forshaw and Cooper 1981). Hence, in this region,

been recorded

autumn and winter flowering eucalypts are important for this species. Favoured feed

within precinct

trees include winter flowering species such as Swamp Mahogany (Eucalyptus

(CBOC Atlas)

robusta), Spotted Gum (Corymbia maculata), Red Bloodwood (C. gummifera), Mugga
Ironbark (E. sideroxylon), and White Box (E. albens) (DECC 2007).
Lophocarpa

Major

leadbeateri

Mitchell’s

V

-

Found across the arid and semi-arid inland, from south-western Queensland south to
north-west Victoria, through most of South Australia, north into the south-west

1

Unlikely
Outside of species

Cockatoo

Northern Territory and across to the west coast between Shark Bay and about Jurien.

normal range.

In NSW it is found regularly as far east as about Bourke and Griffith, and sporadically

Previous records

further east than that (OEH 2014). Inhabits a wide range of treed and treeless inland

are most likely

habitats, always within easy reach of water. Feeds mostly on the ground, especially

escapees

on the seeds of native and exotic melons and on the seeds of species of saltbush,
wattles and cypress pines (OEH 2014).
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Scientific Name

Common
Name

Lophoictinia

Square-

isura

tailed Kite

BC Act

V

EPBC

Habitat Associations

Act
-

In coastal areas associated tropical and temperate forests and woodlands on fertile

Number of

Likelihood of

records

occurrence

4

Known

soils with an abundance of passerine birds (Marchant & Higgins 1993, DECC 2007).

Has previously

May be recorded inland along timbered watercourses (DECC 2007). In NSW it is

been recorded

commonly associated with ridge or gully forests dominated by Eucalyptus longiflora

within precinct

(Woollybutt), E. maculata (Spotted Gum), or E. elata, E. smithii (Peppermint Gum)

(CBOC Atlas)

(DECC 2007).
Melithreptus

Black-

V

-

Predominantly associated with box-ironbark association woodlands and River Red

11

gularis gularis

chinned

Gum (NSW Scientific Committee, 2001).

Also associated with drier coastal

Has previously

Honeyeater

woodlands of the Cumberland Plain and the Hunter, Richmond and Clarence Valleys

been recorded

(eastern

(NSW Scientific Committee, 2001).

within precinct

subspecies)
Oxyura australis

Blue-billed

Known

(CBOC Atlas)
V

-

Duck

The Blue-billed Duck prefers deep water in large permanent wetlands and swamps

2

Known

with dense aquatic vegetation (OEH 2014). The species is completely aquatic,

Has previously

swimming low in the water along the edge of dense cover (OEH 2014). It will fly if

been recorded

disturbed, but prefers to dive if approached (OEH 2014). Blue-billed Ducks are partly

within precinct

migratory, with short-distance movements between breeding swamps and over-

(CBOC Atlas)

wintering lakes with some long-distance dispersal to breed during spring and early
summer (OEH 2014). Young birds disperse in April-May from their breeding swamps
in inland NSW to non-breeding areas on the Murray River system and coastal lakes
(OEH 2014).
Petroica

Scarlet

boodang

Robin

V

-

Occurs from the coast to the inland slopes in NSW. After breeding (July-Jan), some

22

Known

disperse to the lower valleys and plains of the tablelands and slopes, and may appear

Has previously

as far west as the eastern edges of the inland plains in autumn and winter. Primarily

been recorded

resides in dry eucalypt forests and woodlands, with usually open and grassy

within precinct

understorey, with scattered shrubs. Abundant logs and fallen timber are important

(CBOC Atlas)

habitat components. In autumn and winter may live in open grassy woodlands,
grasslands or grazed paddocks with scattered trees, and may join mixed flocks of
small insectivorous birds.
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Scientific Name

Petroica

Common
Name
Flame Robin

BC Act

V

EPBC

Habitat Associations

Act
-

phoenicea

Flame Robins are found in a broad coastal band around the south-east corner of the

Number of

Likelihood of

records

occurrence

22

Potential

Australian mainland, from southern Queensland to just west of the South Australian

Suitable habitat

border. The species is also found in Tasmania. Flame Robins prefer forests and

present within

woodlands up to about 1800 m above sea level.
Polytelis

Superb

swainsonii

Parrot

V

V

It is found throughout eastern inland NSW. On the South-western Slopes their core

precinct
2

Unlikely

breeding area is roughly bounded by Cowra and Yass in the east, and Grenfell,

Outside of species

Cootamundra and Coolac in the west. Birds breeding in this region are mainly absent

normal range.

during winter, when they migrate north to upper Namoi and Gwydir Rivers. The other

Previous records

main breeding sites are in the Riverina along the corridors of the Murray, Edward and

are most likely

Murrumbidgee Rivers where birds are present all year round. Inhabits Box-Gum, Box-

escapees

Cypress-pine and Boree Woodlands and River Red Gum Forest and in the Riverina
the birds nest in the hollows of large trees (dead or alive) mainly in tall riparian River
Red Gum Forest or Woodland (OEH 2014).
Rostratula

Painted

australis (a.k.a.

Snipe

grasses, lignum, low scrub or open timber (DECC 2007). Nests on the ground

Has previously

R.

(Australian

amongst tall vegetation, such as grasses, tussocks or reeds (ibid.). Breeding is often

been recorded

benghalensis)

subspecies)

in response to local conditions; generally occurs from September to December (DECC

within precinct

2007). Roosts during the day in dense vegetation (NSW Scientific Committee 2004).

(NSW Wildlife

Forages nocturnally on mud-flats and in shallow water (DECC 2007). Feeds on

Atlas search;

worms, molluscs, insects and some plant-matter (ibid.).

CBOC Atlas)

Stagonopleura

Diamond

guttata

Firetail

E

V

V

-

Prefers fringes of swamps, dams and nearby marshy areas where there is a cover of

Occurs from central Queensland to the Eyre Peninsula in South Australia. It is widely
distributed in NSW, with a concentration of records from the Northern, Central and

12

0

Known

Known
Database record

Southern Tablelands, the Northern, Cental and South Western Slopes and the North

for this species

West Plains and Riverina. Not commonly found in coastal districts, though there are

exists for the Atlas

records from near Sydney, the Hunter Valley and the Bega Valley. Found in grassy

of Living Australia

eucalypt woodlands, including Box-Gum Woodlands and Snow Gum Eucalyptus
pauciflora Woodlands.

Also occurs in open forest, mallee, Natural Temperate

Grassland, and in secondary grassland derived from other communities (OEH 2014)
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Scientific Name

Common
Name

Stictonetta

Freckled

naevosa

Duck

BC Act

V

EPBC

Habitat Associations

Act
-

Associated with a variety of plankton-rich wetlands, such as heavily vegetated, large

Number of

Likelihood of

records

occurrence

10

Potential

open lakes and their shores, creeks, farm dams, sewerage ponds and floodwaters

Suitable habitat

(OEH 2014).

present

Nocturnal Birds
Ninox connivens

Barking Owl

V

-

Associated with a variety of habitats such as savanna woodland, open eucalypt

4

forests, wetland and riverine forest. The habitat is typically dominated by Eucalypts

Potential
Suitable foraging

(often Redgum species), however often dominated by Melaleuca species in the

and roosting

tropics (DECC 2007). It usually roosts in dense foliage in large trees such as

habitat present

Allocasuarina cunninghamiana, other Casuarina and Allocasuarina, eucalypts,

but limited

Angophora, Acacia and rainforest species from streamside gallery forests (NPWS
2003). It usually nests near watercourses or wetlands (NPWS 2003) in large tree
hollows with entrances averaging 2-29 metres above ground, depending on the forest
or woodland structure and the canopy height (Debus 1997).

Ninox strenua

Powerful Owl

V

-

Powerful Owls are associated with a wide range of wet and dry forest types with a

9

Suitable foraging

(Environment Australia 2000, Debus & Chafer 1994). Large trees with hollows at least

and roosting

0.5m deep are required for shelter and breeding (Environment Australia 2000). Has

habitat present

been recorded approximately 1 km from the proposed sewer lines.

Tyto tenebricosa

Sooty Owl

V

-

Potential

high density of prey, such as arboreal mammals, large birds and flying foxes

Sooty Owls are associated with tall wet old growth forest on fertile soil with a dense

but limited

1

Unlikely

understorey and emergent tall Eucalyptus species (Environment Australia 2000,

Potential habitat

Debus 1994). Pairs roost in the daytime amongst dense vegetation, in tree hollows

not present within

and sometimes in caves. The Sooty Owl is typically associated with an abundant and

precinct

diverse supply of prey items and a selection of large tree hollows (Debus 1994,
Garnett 1993, Hyem 1979).
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Scientific Name

Common
Name

BC Act

EPBC

Habitat Associations

Act

Number of

Likelihood of

records

occurrence

8

Potential

Mammals (excluding bats)
Dasyurus

Spotted-

maculatus

tailed Quoll

Dasyurus

V

-

The Spotted-tailed Quoll inhabits a range of forest communities including wet and dry

E

sclerophyll forests, coastal heathlands and rainforests (Mansergh 1984; DECC

Suitable habitat

Spotted-

2007j), more frequently recorded near the ecotones of closed and open forest. This

present but limited

maculatus

tailed

species requires habitat features such as maternal den sites, an abundance of food

maculates

(SE

(birds and small mammals) and large areas of relatively intact vegetation to forage in

Mainland

(DECC 2007). Maternal den sites are logs with cryptic entrances; rock outcrops;

Population)

windrows; burrows (Environment Australia 2000).

-

Quoll

Petaurus

Yellow-

australis

bellied Glider

V

-

This species is restricted to tall mature forests, preferring productive tall open

4

Potential

sclerophyll forests with a mosaic of tree species including some that flower in winter

Suitable habitat

(Environment Australia 2000, Braithwaite 1984, Davey 1984, Kavanagh 1984; DEC

present but limited

2007).

Large hollows within mature trees are required for shelter, nesting and

breeding (Henry and Craig 1984; DEC 2007).
Petaurus

Squirrel

norfolcensis

Glider

V

-

Associated with dry hardwood forest and woodlands (Menkhorst et al. 1988; Quin

3

Potential

1995). Habitats typically include gum barked and high nectar producing species,

Suitable habitat

including winter flower species (Menkhorst et al. 1988). The presence of hollow

present but limited

bearing eucalypts is a critical habitat value (Quin 1995).
Phascolarctos

Koala

V-E2

-

cinereus

Associated with both wet and dry Eucalypt forest and woodland that contains a canopy

4

Potential

cover of approximately 10 to 70% (Reed et al. 1990), with acceptable Eucalypt food

Suitable habitat

trees. Some preferred Eucalyptus species are: Eucalyptus tereticornis, E. punctata,

present but limited

E. cypellocarpa, E. viminalis.
Pseudomys

New Holland

novaehollandiae

Mouse

-

V

A small burrowing native rodent with a fragmented distribution across Tasmania,

-

No

Victoria, New South Wales and Queensland. Inhabits open heathlands, open

Suitable habitat

woodlands with a heathland understorey and vegetated sand dunes. A social animal,

not present

living predominantly in burrows shared with other individuals. The home range of the
New Holland Mouse ranges from 0.44 ha to 1.4 ha and the species peaks in
abundance during early to mid stages of vegetation succession typically induced by
fire (DoE 2014).
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Scientific Name

Common
Name

BC Act

EPBC
Act

Habitat Associations

Number of

Likelihood of

records

occurrence

-

No

Mammals (Bats)
Chalinolobus

Large-eared

dwyeri

Pied Bat

V

V

The Large-eared Pied Bat has been recorded in a variety of habitats, including dry
sclerophyll forests, woodland, sub-alpine woodland, edges of rainforests and wet

Suitable habitat

sclerophyll forests (Churchill 1998; DECC 2007). This species roosts in caves, rock

not present

overhangs and disused mine shafts and as such is usually associated with rock
outcrops and cliff faces (Churchill 1998; DECC 2007).
Falsistrellus

Eastern

tasmaniensis

False

V

-

Prefers moist habitats with trees taller than 20m (DECC 2007). Roosts in tree hollows

22

but has also been found roosting in buildings or under loose bark (DECC 2007).

Potential
Suitable foraging

Pipistrelle

and roosting
habitat present
within precinct

Miniopterus

Little

australis

wing Bat

Bent-

V

-

Prefers well-timbered areas including rainforest, wet and dry sclerophyll forests,

4

Unlikely

Melaleuca swamps and coastal forests (Churchill 1998). This species shelter in a

Suitable habitat

range of structures including culverts, drains, mines and caves (Environment Australia

unlikely to be

2000). Relatively large areas of dense vegetation of either wet sclerophyll forest,

present

rainforest or dense coastal banksia scrub are usually found adjacent to caves in which
this species is found (DECC 2007). Breeding occurs in caves, usually in association
with M. schreibersii (Environment Australia 2000, DECC 2007).
Miniopterus

Eastern

schreibersii

Bent-wing

V

-

Associated with a range of habitats such as rainforest, wet and dry sclerophyll forest,
monsoon forest, open woodland, paperbark forests and open grassland (Churchill

47

Potential
Suitable foraging

oceanensis

Bat

1998). It forages above and below the tree canopy on small insects (AMBS 1995 and

habitat present

Dwyer 1995). Will utilise caves, old mines, and stormwater channels, under bridges

within precinct.

and occasionally buildings for shelter (Environment Australia 2000 and Dwyer 1995).

Has been
recorded within
close proximity to
the precinct
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Scientific Name

Common
Name

Mormopterus

Eastern

norfolkensis

Freetail Bat

BC Act

V

EPBC

Habitat Associations

Act
-

Most records of this species are from dry eucalypt forest and woodland east of the

Number of

Likelihood of

records

occurrence

50

Potential

Great Dividing Range (Churchill 1998). Individuals have, however, been recorded

Suitable foraging

flying low over a rocky river in rainforest and wet sclerophyll forest and foraging in

habitat present

clearings at forest edges (Environment Australia 2000; Allison & Hoye 1998). Primarily

within precinct.

roosts in hollows or behind loose bark in mature eucalypts, but have been observed

Has been

roosting in the roof of a hut (Environment Australia 2000; Allison & Hoye 1998).

recorded within
close proximity to
the precinct

Myotis

Southern

macropus

Myotis,

across the top-end and south to western Victoria. It is rarely found more than 100 km

Suitable foraging

Large-footed

inland, except along major rivers. Will occupy most habitat types such as mangroves,

habitat present

Myotis

paperbark swamps, riverine monsoon forest, rainforest, wet and dry sclerophyll forest,

within precinct.

open woodland and River Red Gum woodland, as long as they are close to water

Has been

(formerly
adversus)

M.

V

-

The Large-footed Myotis is found in the coastal band from the north-west of Australia,

36

Potential

(Churchill 1998). While roosting (in groups of 10-15) is most commonly associated

recorded within

with caves, this species has been observed to roost in tree hollows, amongst

close proximity to

vegetation, in clumps of Pandanus, under bridges, in mines, tunnels and stormwater

the precinct

drains (Churchill 1998). Forages over streams and pools catching insects and small
fish by raking their feet across the water surface.
Pteropus

Grey-headed

poliocephalus

Flying-Fox

V

V

V

-

Inhabits a wide range of habitats including rainforest, mangroves, paperbark forests,

40

Potential

wet and dry sclerophyll forests and cultivated areas (Churchill 1998, Eby 1998).

Suitable foraging

Camps are often located in gullies, typically close to water, in vegetation with a dense

habitat present

canopy (Churchill 1998).

within precinct.

Saccolaimus

Yellow-

Found in almost all habitats, from wet and dry sclerophyll forest, open woodland

4

Potential

flaviventris

bellied

(Churchill 1998), open country, mallee, rainforests, heathland and waterbodies.

Suitable foraging

Sheathtail-

Roosts in tree hollows; may also use caves; has also been recorded in a tree hollow

habitat present

bat

in a paddock (Environment Australia 2000) and in abandoned sugar glider nests

within precinct

(Churchill 1998). The Yellow-bellied Sheathtail-bat is dependent on suitable hollowbearing trees to provide roost sites, which may be a limiting factor on populations in
cleared or fragmented habitats (Environment Australia 2000).
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Scientific Name

Common
Name

BC Act

V

EPBC
Act
-

Habitat Associations

Associated with moist gullies in mature coastal forest, or rainforest, east of the Great

Number of

Likelihood of

records

occurrence

26

Potential

Scoteanax

Greater

rueppellii

Broad-nosed

Dividing Range (Churchill, 1998), tending to be more frequently located in more

Suitable foraging

Bat

productive forests (Hoye & Richards 2008). Within denser vegetation types use is

habitat present

made of natural and man made openings such as roads, creeks and small rivers,

within precinct

where it hawks backwards and forwards for prey (Hoye & Richards 2008).
Invertebrates
Meridolum

Cumberland

E

-

Associated with open eucalypt forests, particularly Cumberland Plain Woodland

220

Known

corneovirens

(Large) Land

(CPW) described in Benson (1992). Found under fallen logs, debris and in bark and

Has previously

Snail

leaf litter around the trunk of gum trees or burrowing in loose soil around clumps of

been recorded

grass (NPWS 1997; Rudman 1998). Urban waste may also form suitable habitat

within precinct

(NSW NPWS 1997; Rudman 1998).

(NSW Wildlife
Atlas search)

Pommerhelic

Dural

duralensis

Snail

Land

-

E

Associated with open eucalypt forests, particularly Shale-Sandstone Transition Forest

Unlikely

and Sydney Turpentine – Ironbark Forest. Found under fallen logs, debris and in bark

Suitable habitat

and leaf litter around the trunk of gum trees (particularly Eucalyptus punctata) or

unlikely to be

burrowing in loose soil around clumps of grass.

present

Migratory species (EPBC Act)
Apus pacificus

Fork-tailed

-

Swift
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M

Sometimes travels with Needletails. Varied habitat with a possible tendency to more

-

Potential

arid areas but also over coasts and urban areas (Simpson & Day 1999).
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Scientific Name

Ardea alba

Common
Name
Great Egret

BC Act

-

EPBC

Habitat Associations

Act
M

It has been reported in a wide range of wetland habitats (for example inland and

Number of

Likelihood of

records

occurrence

-

Known

-

Known

-

Known

-

Known

coastal, freshwater and saline, permanent and ephemeral, open and vegetated, large
and small, natural and artificial). These include swamps and marshes; margins of
rivers and lakes; damp or flooded grasslands, pastures or agricultural lands;
reservoirs; sewage treatment ponds; drainage channels; salt pans and salt lakes; salt
marshes; estuarine mudflats, tidal streams; mangrove swamps; coastal lagoons; and
offshore reefs (Kushlan & Hancock 2005; Marchant & Higgins 1993; Martínez-Vilalta
& Motis 1992). The species usually frequents shallow waters. It forages in a wide
range of wet and dry habitats including permanent and ephemeral freshwaters, wet
pasture and estuarine mangroves and mudflats (McKilligan, 2005).
Ardea ibis

Cattle Egret

-

M

Cattle Egrets forage on pasture, marsh, grassy road verges, rain puddles and
croplands, but not usually in the open water of streams or lakes and they avoid marine
environments (McKilligan, 2005). Some individuals stay close to the natal heronry
from one nesting season to the next, but the majority leave the district in autumn and
return the next spring. Cattle Egrets are likely to spend the winter dispersed along the
coastal plain and only a small number have been recovered west of the Great Dividing
Range (McKilligan, 2005).

Ardea sacra

Eastern Reef

-

M

Egret

It occurs along most of Australia’s coastline except Victoria, Tasmania and South
Australia. They usually inhabit rocky shorelines and coral islands and reefs, where
they forage for fish, crustaceans and molluscs. Their nests usually comprise a
platform of sticks, sometimes lined with seaweed, into which they lay two or three
bluish-white eggs (Birdlife 2015).

Calidris

Sharp-tailed

acuminata

Sandpiper

-

M

It prefers the grassy edges of shallow inland freshwater wetlands. It is also found
around sewerage treatment ponds, flooded grasslands, mudflats, mangroves, rocky
shores and beaches.
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Scientific Name

Calidris ruficollis

Common
Name
Red-necked

BC Act

-

EPBC

Habitat Associations

Act
M

Stint

Number of

Likelihood of

records

occurrence

The Red-necked Stint breeds in north-eastern Siberia and northern and western

Known

Alaska. It follows the East Asian-Australasian Flyway to spend the southern summer
months in Australia. It is found widely in Australia, except in the arid inland. In
Australia, Red-necked Stints are found on the coast, in sheltered inlets, bays, lagoons,
estuaries, intertidal mudflats and protected sandy or coralline shores. They may also
be seen in saltworks, sewage farms, saltmarsh, shallow wetlands including lakes,
swamps, riverbanks, waterholes, bore drains, dams, soaks and pools in saltflats,
flooded paddocks or damp grasslands. They are often in dense flocks, feeding or
roosting.

Gallinago

Latham’s

hardwickii

Snipe

-

M

A variety of permanent and ephemeral wetlands, preferring open fresh water wetlands

-

Known

-

Known

with nearby cover (Marchant and Higgins 1999). Occupies a variety of vegetation
around wetlands (Marchant and Higgins 1999) including wetland grasses and open
wooded swamps (Simpson and Day 1999). Can occur in habitats that have saline or
brackish water, such as saltmarsh, mangrove creeks, around bays and beaches, and
at tidal rivers (Frith et al. 1977; Naarding 1983; Patterson 1991). They are regularly
recorded in or around modified or artificial habitats including pasture, ploughed
paddocks, irrigation channels and drainage ditches, ricefields, orchards, saltworks,
and sewage and dairy farms (Frith et al. 1977; Lane & Jessop 1985; Naarding 1983).
They can also occur in various sites close to humans or human activity (e.g. near
roads, railways, airfields, commercial or industrial complexes) (Frith et al. 1977;
Naarding 1983).

Haliaeetus

White-bellied

leucogaster

Sea-Eagle

-

M

Forages over large open fresh or saline water bodies, coastal seas and open
terrestrial areas (Marchant & Higgins 1993, Simpson & Day 1999). Breeding habitat
consists of tall trees, mangroves, cliffs, rocky outcrops, silts, caves and crevices and
is located along the coast or major rivers. Breeding habitat is usually in or close to
water, but may occur up to a kilometre away (Marchant & Higgins 1993).
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Scientific Name

Common
Name

BC Act

-

EPBC

Habitat Associations

Act

Hirundapus

White-

M

Forages aerially over a variety of habitats usually over coastal and mountain areas,

caudacutus

throated

most likely with a preference for wooded areas (Marchant & Higgins 1993; Simpson

Needletail

& Day 1999). Has been observed roosting in dense foliage of canopy trees, and may

Number of

Likelihood of

records

occurrence

-

Known

-

Known

seek refuge in tree hollows in inclement weather (Marchant & Higgins 1993).
Merops ornatus

Rainbow

-

M

Bee-eater

Resident in coastal and subcostal northern Australia; regular breeding migrant in
southern Australia, arriving September to October, departing February to March,
some occasionally present April to May. Occurs in open country, chiefly at suitable
breeding places in areas of sandy or loamy soil: sand-ridges, riverbanks, roadcuttings, sand-pits, occasionally coastal cliffs (ibid).

Monarcha

Black-faced

melanopsis

Monarch

Myiagra

Satin

cyanoleuca

Flycatcher

Plegadis

Glossy Ibis

-

M

Rainforest and eucalypt forests, feeding in tangled understorey (Blakers et al. 1984).

-

Known

-

M

Wetter, denser forest, often at high elevations (Simpson & Day 2004).

-

Known

-

M

Within Australia, the Glossy Ibis is generally located east of the Kimberley in Western

falcinellus

Known

Australia and Eyre Peninsula in South Australia. The species is also known to be
patchily distributed in the rest of Western Australia. The species is rare or a vagrant
in Tasmania. Its preferred habitat for foraging and breeding are fresh water marshes
at the edges of lakes and rivers, lagoons, flood-plains, wet meadows, swamps,
reservoirs, sewage ponds, rice-fields and cultivated areas under irrigation. The
species is occasionally found in coastal locations such as estuaries, deltas,
saltmarshes and coastal lagoons (DotE 2014c).

Pluvialis fulva

Pacific

-

M

Breeds North Siberia, Alaska (DEH 2005).

Mainly occurs on coastal, beaches,

Golden

mudflats and sandflats and other open areas such as recreational playing fields in

Plover

Australia (ibid.).

Rhipidura

Rufous

rufifrons

Fantail

-

M

The Rufous Fantail is a summer breeding migrant to southeastern Australia

-

Known

-

Known

(Morcombe, 2004). It is found in rainforest, dense wet eucalypt and monsoon forests,
paperbark and mangrove swamps and riverside vegetation. Open country may be
used by the Rufous Fantail during migration (Morcombe, 2004).
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Scientific Name

Tringa glareola

Common
Name
Wood

BC Act

-

EPBC

Habitat Associations

Act
M

Sandpiper

Number of

Likelihood of

records

occurrence
Known

The Wood Sandpiper has its largest numbers recorded in north-west Australia, with
all areas of national importance located in Western-Australia. uses well-vegetated,
shallow, freshwater wetlands, such as swamps, billabongs, lakes, pools and
waterholes. They are typically associated with emergent, aquatic plants or grass, and
dominated by taller fringing vegetation, such as dense stands of rushes or reeds,
shrubs, or dead or live trees, especially Melaleuca and River Red Gums Eucalyptus
camaldulensis and often with fallen timber. They also frequent inundated grasslands,
short herbage or wooded floodplains, where floodwaters are temporary or receding,
and irrigated crops. They are also found at some small wetlands only when they are
drying (DotE 2014c).

Tringa nebularia

Common

-

M

Greenshank

Known

Wide variety of inland and sheltered coastal wetlands (Morcombe, 2004). On the
coast uses sheltered estuaries and bays with extensive mudflats, mangrove swamps,
muddy shallows of harbours and lagoons, occasionally rocky tidal ledges (Morcombe,
2004).

Away from the coast both temporary and permanent wetlands such as

billabongs, swamps, lakes, floodplains, sewage farms and saltworks ponds and
flooded irrigated crops. Generally prefers wet and flooded mud and clay rather than
sand (Morcombe, 2004).

Xanthomyza

Regent

phrygia

Honeyeater

E

E, M

SEE DIURNAL BIRDS ABOVE

-

SEE DIURNAL
BIRDS ABOVE

Disclaimer: Data extracted from the Atlas of NSW Wildlife and EPBC Protected Matters Report are only indicative and cannot be considered a comprehensive inventory. ‘Migratory
marine species’ and ‘listed marine species’ listed on the EPBC Act (and listed on the DEW protected matters report) have not been included in this table, since they are considered
unlikely to occur within the study area due to the absence of marine habitat.
CE = Critically Endangered E = Endangered; E2 = Endangered Population; V = Vulnerable; M = Migratory
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Appendix B –Water course condition assessment
Table 9: Water course condition assessment

Reach

Reach A.
South Creek.
Main creek in
region. Forms
western
boundary of
precinct.

Reach B.
Eastern Creek.
Second largest
creek in region.
Flows into South
Creek. Forms
eastern
boundary of
precinct.
Downstream
portion heavily
degraded.
Upstream
portion with

Hydrology

Creek.
5th order stream
(Strahler).
Unmodified
channel.
No barriers to fish
passage.
Mostly cleared
catchment.

Creek. 4th order
stream (Strahler).
Unmodified
channel. Minor
barrier/s with fish
passage during all
flows. Mostly
cleared
catchment.

Physical form

Water quality & aquatic habitat

Streamside vegetation

Bank slope = 30-70
degrees.
Sheet erosion = 15%.
Gully erosion = 1-5%.
Slump erosion = 525%.
Undercut erosion =
<1%.

Average wetted channel width = > 20
m. Minimum depth of water = 30-100
cm. Maximum depth of water = >100
cm.
Average depth of water = 30-100 cm.
Velocity = Medium (0.1-0.3 m/s).
Turbidity = Very turbid.
Riffle = 0%. Run = 5%. Pool = 95%.
Dominant substrate = Clay.
Subdominant substrate = Silt.
Instream woody debris = Occasional.
Aquatic vegetation richness = 1
species.
Native aquatic vegetation abundance =
Rare.
Fish habitat = Class 1 - Major fish
habitat.
Riparian bird habitat = Moderate.
Frog habitat = Moderate.

Only small patches of
well-separated native
vegetation remain. One
or more strata dominated
by exotic species, high
impact species present.
More than one stratum
completely altered from
reference (lost or <10%
remaining). Reduced
cover (<50%) of
dominant strata, and only
one age class present.
Very small quantities of
debris present.

Bank slope = 30-70
degrees. Sheet
erosion = 1-5%.
Gully erosion = 525%. Slump erosion
= 5-25%. Undercut
erosion = 1-5%.

Average wetted channel width = > 20
m. Minimum depth of water = 30-100
cm. Maximum depth of water = >100
cm. Average depth of water = 30-100
cm. Velocity = Medium (0.1-0.3 m/s).
Turbidity = Very turbid. Riffle = 5%.
Run = 10%. Pool = 85%. Dominant
substrate = Clay. Subdominant
substrate = Silt. Instream woody debris
= Occasional. Aquatic vegetation
richness = 1 species. Native aquatic
vegetation abundance = Rare. Fish
habitat = Class 1 - Major fish habitat.

Only small patches of
well-separated native
vegetation remain. Most
strata dominated by
exotic species, high
impact species abundant.
More than one stratum
completely altered from
reference (lost or <10%
remaining). Reduced
cover (<50%) of
dominant strata, and only
one age class present.
Quantities and/or cover
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Overall
condition

Severely
modified

Substantially
modified

Conservation
priority

Rational for
conservation
priority

High

Very large
creek with
regional
connectivity.
Key Fish
Habitat
(NSW
Fisheries)

High

Very large
creek with
regional
connectivity.
Key Fish
Habitat
(NSW
Fisheries)
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some native
riparian cover.
Reach C.
Upper sections
barely a channel
with very limited
aquatic value.
Lower section
pooled in
shallow dam,
then an eroded
channel to
confluence with
Eastern Creek.
Reach D.
Modified
channel from
road
embankment.
Two first order
tributaries have
no defined
channel. Upper
portion mostly
overland flows.
Lower portion
with well-defined
channel, but
limited habitat.

Riparian bird habitat = Moderate. Frog
habitat = Moderate.

Creek. 2nd order
stream (Strahler).
Some modification
channel. One
low-flow barrier.
Mostly cleared
catchment.

Small drainage
line. 2nd order
stream (Strahler).
Partially modified
channel. No
barriers to fish
passage. Mostly
cleared
catchment.

Bank slope = <30
degrees. Sheet
erosion = 1-5%.
Gully erosion = <1%.
Slump erosion = 15%. Undercut
erosion = <1%.

Bank slope = <30
degrees. Sheet
erosion = <1%. Gully
erosion = <1%.
Slump erosion =
<1%. Undercut
erosion = <1%.
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Average wetted channel width = 1-3 m.
Minimum depth of water = <10 cm.
Maximum depth of water = 20-30 cm.
Average depth of water = < 10 cm.
Velocity = Slow (<0.1 m/s). Turbidity =
Clear. Riffle = 10%. Run = 80%. Pool
= 10%. Dominant substrate = Clay.
Subdominant substrate = Clay.
Instream woody debris = Absent.
Aquatic vegetation richness = 0
species. Native aquatic vegetation
abundance = Rare. Fish habitat =
Class 2 - Moderate fish habitat.
Riparian bird habitat = Poor. Frog
habitat = Poor.
Average wetted channel width = 1-3 m.
Minimum depth of water = <10 cm.
Maximum depth of water = 10-20 cm.
Average depth of water = < 10 cm.
Velocity = Slow (<0.1 m/s). Turbidity =
Turbid. Riffle = 10%. Run = 70%.
Pool = 20%. Dominant substrate =
Clay. Subdominant substrate = Silt.
Instream woody debris = Rare. Aquatic
vegetation richness = 0 species. Native
aquatic vegetation abundance =
Absent. Fish habitat = Class 3 Minimal fish habitat. Riparian bird
habitat = Moderate. Frog habitat =
Moderate.

of debris 50% higher or
lower than reference.

Little or no remaining
native vegetation. Cover
dominated by exotic
species. Structure
completely altered from
reference. Dominant
strata mostly absent.
Debris mostly absent or
completely dominating
the sites, with little or no
living vegetation.

Only small patches of
well-separated native
vegetation remain. One
or more strata dominated
by exotic species, high
impact species present.
More than one stratum
completely altered from
reference (lost or <10%
remaining). Reduced
cover (75-50%) of
dominant strata, and only
one age class present.
Very small quantities of
debris present.

Severely
modified

Largely
modified

Low

Barely a
defined
channel.
Does not
provide
riparian
connectivity.
Headwater
bushland is
already
connected to
Eastern
Creek to the
east.

Low

Barely a
defined
channel.
Does not
provide
riparian
connectivity.
Headwaters
with no
defined
channel.
Catchment
cut by
Richmond
Rd.
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Reach E.
Marsden Creek.
Dissects the
precinct.
Upstream
roadworks
causing severe
turbidity. Large
sections with no
riparian
vegetation.

Creek. 2nd order
stream (Strahler).
Some modification
channel. No
barriers to fish
passage. Mostly
cleared
catchment.

Reach F.
Collects
floodplain
drainage into
small channel
with limited
habitat.

Small drainage
line. 2nd order
stream (Strahler).
Unmodified
channel. No
barriers to fish
passage. Mostly
cleared
catchment.

Reach G.
Bells Creek.
Main tributary of
Eastern Creek.
Forms eastern
precinct
boundary.

Creek. 2nd order
stream (Strahler).
Some modification
channel. Minor
barrier/s with fish
passage during all
flows. Mostly
cleared
catchment.

Bank slope = 30-70
degrees. Sheet
erosion = 5-25%.
Gully erosion = 525%. Slump erosion
= >50%. Undercut
erosion = 5-25%.

Bank slope = <30
degrees. Sheet
erosion = 1-5%.
Gully erosion = <1%.
Slump erosion = 2550%. Undercut
erosion = <1%.

Bank slope = 30-70
degrees. Sheet
erosion = <1%. Gully
erosion = 1-5%.
Slump erosion = 15%. Undercut
erosion = <1%.
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Average wetted channel width = 10-15
m. Minimum depth of water = 10-20
cm. Maximum depth of water = 30-100
cm. Average depth of water = 20-30
cm. Velocity = Medium (0.1-0.3 m/s).
Turbidity = Very turbid. Riffle = 20%.
Run = 70%. Pool = 10%. Dominant
substrate = Clay. Subdominant
substrate = Silt. Instream woody debris
= Occasional. Aquatic vegetation
richness = 2 species. Native aquatic
vegetation abundance = Occasional.
Fish habitat = Class 1 - Major fish
habitat. Riparian bird habitat =
Moderate. Frog habitat = Moderate.
Average wetted channel width = 1-3 m.
Minimum depth of water = <10 cm.
Maximum depth of water = 10-20 cm.
Average depth of water = < 10 cm.
Velocity = Slow (<0.1 m/s). Turbidity =
Clear. Riffle = 5%. Run = 85%. Pool =
10%. Dominant substrate = Clay.
Subdominant substrate = Silt. Instream
woody debris = Absent. Aquatic
vegetation richness = 0 species. Native
aquatic vegetation abundance =
Absent. Fish habitat = Class 4 Unlikely fish habitat. Riparian bird
habitat = Moderate. Frog habitat =
Moderate.
Average wetted channel width = 3-5 m.
Minimum depth of water = <10 cm.
Maximum depth of water = 30-100 cm.
Average depth of water = 20-30 cm.
Velocity = Slow (<0.1 m/s). Turbidity =
Turbid. Riffle = 10%. Run = 30%.
Pool = 60%. Dominant substrate =
Clay. Subdominant substrate = Gravel.
Instream woody debris = Occasional.
Aquatic vegetation richness = 2
species. Native aquatic vegetation
abundance = Rare. Fish habitat =
Class 2 - Moderate fish habitat.

Only small patches of
well-separated native
vegetation remain. One
or more strata dominated
by exotic species, high
impact species present.
More than one stratum
completely altered from
reference (lost or <10%
remaining). Reduced
cover (<50%) of
dominant strata, and only
one age class present.
Very small quantities of
debris present.

Little or no remaining
native vegetation. Cover
dominated by exotic
species. Structure
completely altered from
reference. Dominant
strata mostly absent.
Debris mostly absent or
completely dominating
the sites, with little or no
living vegetation.

Width reduced by up to
1/3 and/or some breaks
in continuity. One or
more strata dominated by
exotic species, high
impact species present.
Cover within one stratum
up to 50% lower or higher
than reference. Reduced
cover (75-50%) of
dominant strata, and/or
only two age classes
present. Some evidence

Severely
modified

Severely
modified

Moderately
modified

High

Large creek
with regional
connectivity.
Notable fish
habitat.

Moderate

Main
floodplain
creek. Very
close to
Eastern
Creek.

High

Very large
creek with
regional
connectivity.
Key Fish
Habitat
(NSW
Fisheries)
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Riparian bird habitat = Moderate. Frog
habitat = Moderate.

Reach H.
Eroded farm
creek with two
dams.
Headwaters
within grazed
woodland.

Creek. 1st order
stream (Strahler).
Partially modified
channel. One
low-flow barrier.
Mostly cleared
catchment.

Reach I.
Short eroded
gully. Upper
section with
overland flows.

Small drainage
line. 1st order
stream (Strahler).
Unmodified
channel. No
barriers to fish
passage. Mostly
cleared
catchment.

Bank slope = >70
degrees. Sheet
erosion = 1-5%.
Gully erosion = 1-5%.
Slump erosion =
>50%. Undercut
erosion = <1%.

Bank slope = >70
degrees. Sheet
erosion = <1%. Gully
erosion = 5-25%.
Slump erosion = 2550%. Undercut
erosion = <1%.
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Average wetted channel width = 1-3 m.
Minimum depth of water = <10 cm.
Maximum depth of water = 20-30 cm.
Average depth of water = 10-20 cm.
Velocity = Medium (0.1-0.3 m/s).
Turbidity = Clear. Riffle = 40%. Run =
50%. Pool = 10%. Dominant substrate
= Clay. Subdominant substrate = Silt.
Instream woody debris = Absent.
Aquatic vegetation richness = 0
species. Native aquatic vegetation
abundance = Absent. Fish habitat =
Class 3 - Minimal fish habitat. Riparian
bird habitat = Poor. Frog habitat =
Poor.
Average wetted channel width = 1-3 m.
Minimum depth of water = <10 cm.
Maximum depth of water = < 10 cm.
Average depth of water = < 10 cm.
Velocity = Slow (<0.1 m/s). Turbidity =
Clear. Riffle = 5%. Run = 90%. Pool =
5%. Dominant substrate = Clay.
Subdominant substrate = Silt. Instream
woody debris = Absent. Aquatic
vegetation richness = 0 species. Native
aquatic vegetation abundance =
Absent. Fish habitat = Class 4 Unlikely fish habitat. Riparian bird
habitat = Moderate. Frog habitat =
Moderate.

of unnatural loss of
debris.

Little or no remaining
native vegetation. Cover
dominated by exotic
species. Structure
completely altered from
reference. Dominant
strata mostly absent.
Debris mostly absent or
completely dominating
the sites, with little or no
living vegetation.

Little or no remaining
native vegetation. Cover
dominated by exotic
species. Structure
completely altered from
reference. Dominant
strata mostly absent.
Debris mostly absent or
completely dominating
the sites, with little or no
living vegetation.

Severely
modified

Severely
modified

Moderate

Provides
connectivity
from small
woodland
patch to
Marsden
Creek.

Low

Small
catchment.
Low
conservation
priority if
Reach F is
conserved.
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Reach J.
Eroded creek
with limited
aquatic value.
Building rubble
dumped to
stabilise upper
banks.

Reach K.
Short gully with
scattered
riparian
vegetation.
Upper portion
not a creek.

Reach L.
Poorly defined
channel, mostly
a grass
depression.
Water diverted
within catchment
into other grass
gullies.

Creek. 1st order
stream (Strahler).
Some modification
channel. No
barriers to fish
passage. Mostly
cleared
catchment.

Small drainage
line. 1st order
stream (Strahler).
Some modification
channel. No
barriers to fish
passage. Mostly
cleared
catchment.

Small drainage
line. 1st order
stream (Strahler).
Partially modified
channel. No
barriers to fish
passage. Mostly
cleared
catchment.

Bank slope = >70
degrees. Sheet
erosion = 1-5%.
Gully erosion = 525%. Slump erosion
= >50%. Undercut
erosion = <1%.

Bank slope = 30-70
degrees. Sheet
erosion = Gully
erosion = 1-5%.
Slump erosion = 15%. Undercut
erosion = <1%.

Bank slope = <30
degrees. Sheet
erosion = <1%. Gully
erosion = <1%.
Slump erosion =
<1%. Undercut
erosion = <1%.
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Average wetted channel width = 1-3 m.
Minimum depth of water = <10 cm.
Maximum depth of water = 10-20 cm.
Average depth of water = < 10 cm.
Velocity = Slow (<0.1 m/s). Turbidity =
Clear. Riffle = 10%. Run = 85%. Pool
= 5%. Dominant substrate = Clay.
Subdominant substrate = Gravel.
Instream woody debris = Absent.
Aquatic vegetation richness = 0
species. Native aquatic vegetation
abundance = Absent. Fish habitat =
Class 4 - Unlikely fish habitat. Riparian
bird habitat = Poor. Frog habitat =
Poor.
Average wetted channel width = 0-1 m.
Minimum depth of water = <10 cm.
Maximum depth of water = < 10 cm.
Average depth of water = < 10 cm.
Velocity = Slow (<0.1 m/s). Turbidity =
Clear. Riffle = 10%. Run = 80%. Pool
= 10%. Dominant substrate = Clay.
Subdominant substrate = Silt. Instream
woody debris = Rare. Aquatic
vegetation richness = 0 species. Native
aquatic vegetation abundance =
Absent. Fish habitat = Class 4 Unlikely fish habitat. Riparian bird
habitat = Poor. Frog habitat =
Moderate.
Average wetted channel width = 0-1 m.
Minimum depth of water = <10 cm.
Maximum depth of water = < 10 cm.
Average depth of water = < 10 cm.
Velocity = Slow (<0.1 m/s). Turbidity =
Clear. Riffle = 0%. Run = 100%. Pool
= 0%. Dominant substrate = Clay.
Subdominant substrate = Silt. Instream
woody debris = Absent. Aquatic
vegetation richness = 0 species. Native
aquatic vegetation abundance =
Absent. Fish habitat = Class 4 -

Little or no remaining
native vegetation. Cover
dominated by exotic
species. Structure
completely altered from
reference. Dominant
strata mostly absent.
Debris mostly absent or
completely dominating
the sites, with little or no
living vegetation.

Severely
modified

Only small patches of
well-separated native
vegetation remain. One
or more strata dominated
by exotic species, high
impact species present.
More than one stratum
completely altered from
reference (lost or <10%
remaining). Reduced
cover (75-50%) of
dominant strata, and only
one age class present.
Some evidence of
unnatural loss of debris.

Substantially
modified

Little or no remaining
native vegetation. Cover
dominated by exotic
species. Structure
completely altered from
reference. Dominant
strata mostly absent.
Debris mostly absent or
completely dominating
the sites, with little or no
living vegetation.

Severely
modified

Low

Ephemeral
creek with
limited
habitat value.
Does not
provide
connectivity.
Low
conservation
if Reach F is
conserved
nearby.

Low

Very short
gully with no
habitat
connectivity

Low

Barely a
defined
channel with
small pasture
catchment.
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Unlikely fish habitat. Riparian bird
habitat = Poor. Frog habitat = Poor.

Reach M.
Short creek from
beneath
Richmond Rd.

Small drainage
line. 1st order
stream (Strahler).
Partially modified
channel. No
barriers to fish
passage. Mostly
cleared
catchment.

Reach N.
Wide sedgeland
with limited
channel
definition.
Soaked ground.
Excavated hole
acts as dam.

Vegetated
swamp/floodplain.
1st order stream
(Strahler). Some
modification
channel. No
barriers to fish
passage. Mostly
cleared
catchment.

Bank slope = 30-70
degrees. Sheet
erosion = <1%. Gully
erosion = <1%.
Slump erosion = 15%. Undercut
erosion = <1%.

Bank slope = <30
degrees. Sheet
erosion = <1%. Gully
erosion = <1%.
Slump erosion =
<1%. Undercut
erosion = <1%.
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Average wetted channel width = 1-3 m.
Minimum depth of water = <10 cm.
Maximum depth of water = 10-20 cm.
Average depth of water = 10-20 cm.
Velocity = Slow (<0.1 m/s). Turbidity =
Turbid. Riffle = 5%. Run = 50%. Pool
= 45%. Dominant substrate = Clay.
Subdominant substrate = Silt. Instream
woody debris = Rare. Aquatic
vegetation richness = 1 species. Native
aquatic vegetation abundance = Rare.
Fish habitat = Class 4 - Unlikely fish
habitat. Riparian bird habitat = Poor.
Frog habitat = Moderate.
Average wetted channel width = 10-15
m. Minimum depth of water = <10 cm.
Maximum depth of water = 20-30 cm.
Average depth of water = 10-20 cm.
Velocity = Stagnant. Turbidity = Clear.
Riffle = 0%. Run = 30%. Pool = 70%.
Dominant substrate = Clay.
Subdominant substrate = Clay.
Instream woody debris = Rare. Aquatic
vegetation richness = 1 species. Native
aquatic vegetation abundance =
Abundant. Fish habitat = Class 3 Minimal fish habitat. Riparian bird
habitat = Good. Frog habitat =
Excellent.

Little or no remaining
native vegetation. Cover
dominated by exotic
species. Structure
completely altered from
reference. Reduced
cover (<50%) of
dominant strata, and only
one age class present.
Very small quantities of
debris present.

Little or no remaining
native vegetation. Cover
dominated by exotic
species. Structure
completely altered from
reference. Dominant
strata mostly absent.
Debris mostly absent or
completely dominating
the sites, with little or no
living vegetation.

Severely
modified

Severely
modified

Low

Short
connector
from
Richmond Rd
to South
Creek.

Medium

Long, wide
sedgeland
depression
with good
frog habitat.
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Reach O.
Upper section
with defined bed
and banks.
Lower section is
grass
depression with
limited habitat.
Collects
floodplain
drainage.

Small drainage
line. 1st order
stream (Strahler).
Some modification
channel. No
barriers to fish
passage. Mostly
cleared
catchment.

Reach P.
Wide sedgeland
with occasional
pooled water.

Vegetated
swamp/floodplain.
1st order stream
(Strahler).
Unmodified
channel. No
barriers to fish
passage. Mostly
cleared
catchment.

Reach Q.
Lower sections a
mix of overland
flow and eroded
channel. Upper
portion has
overland flow
through wooded
scrub.

Creek. 1st order
stream (Strahler).
Some modification
channel. Minor
barrier/s with fish
passage during all
flows. Mostly
cleared
catchment.

Bank slope = 30-70
degrees. Sheet
erosion = <1%. Gully
erosion = 1-5%.
Slump erosion = 15%. Undercut
erosion = <1%.

Bank slope = <30
degrees. Sheet
erosion = <1%. Gully
erosion = <1%.
Slump erosion =
<1%. Undercut
erosion = <1%.

Bank slope = 30-70
degrees. Sheet
erosion = 1-5%.
Gully erosion = 525%. Slump erosion
= >50%. Undercut
erosion = <1%.
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Average wetted channel width = 1-3 m.
Minimum depth of water = <10 cm.
Maximum depth of water = 10-20 cm.
Average depth of water = < 10 cm.
Velocity = Slow (<0.1 m/s). Turbidity =
Clear. Riffle = 5%. Run = 90%. Pool =
5%. Dominant substrate = Clay.
Subdominant substrate = Clay.
Instream woody debris = Absent.
Aquatic vegetation richness = 0
species. Native aquatic vegetation
abundance = Absent. Fish habitat =
Class 4 - Unlikely fish habitat. Riparian
bird habitat = Moderate. Frog habitat =
Moderate.
Average wetted channel width = 8-10
m. Minimum depth of water = <10 cm.
Maximum depth of water = 20-30 cm.
Average depth of water = < 10 cm.
Velocity = Stagnant. Turbidity = Clear.
Riffle = 0%. Run = 0%. Pool = 100%.
Dominant substrate = Clay.
Subdominant substrate = Silt. Instream
woody debris = Rare. Aquatic
vegetation richness = 1 species. Native
aquatic vegetation abundance =
Abundant. Fish habitat = Class 4 Unlikely fish habitat. Riparian bird
habitat = Good. Frog habitat =
Excellent.
Average wetted channel width = 3-5 m.
Minimum depth of water = <10 cm.
Maximum depth of water = 20-30 cm.
Average depth of water = 10-20 cm.
Velocity = Slow (<0.1 m/s). Turbidity =
Clear. Riffle = 10%. Run = 70%. Pool
= 20%. Dominant substrate = Clay.
Subdominant substrate = Silt. Instream
woody debris = Occasional. Aquatic
vegetation richness = 2 species. Native
aquatic vegetation abundance =
Occasional. Fish habitat = Class 3 Minimal fish habitat. Riparian bird

Little or no remaining
native vegetation. Cover
dominated by exotic
species. Structure
completely altered from
reference. Dominant
strata mostly absent.
Debris mostly absent or
completely dominating
the sites, with little or no
living vegetation.

Little or no remaining
native vegetation. One
or more strata dominated
by exotic species, high
impact species present.
Structure completely
altered from reference.
Dominant strata mostly
absent. Very small
quantities of debris
present.

Little or no remaining
native vegetation. Cover
dominated by exotic
species. Structure
completely altered from
reference. Dominant
strata mostly absent.
Debris mostly absent or
completely dominating
the sites, with little or no
living vegetation.

Severely
modified

Severely
modified

Severely
modified

Medium

Long
depression
with some
channel
segments.
Main
floodplain
creek joining
Reach F.

Medium

Floodplain
sedgeland
with patchy
frog habitat,
but has long
headwater
tributaries.
Water pools
rather than
flows.

High

Provides
connectivity
from large
woodland
patch to
Marsden
Creek.
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habitat = Moderate. Frog habitat =
Moderate.

Reach R.
Poorly defined
channel, mostly
grass
depression.
Dam upstream.

Small drainage
line. 1st order
stream (Strahler).
Some modification
channel. No
barriers to fish
passage. Mostly
cleared
catchment.

Reach S.
Series of dams.
Disconnected
creek segment,
but would
eventually flow
to Reach C.

Small drainage
line. 1st order
stream (Strahler).
Heavily modified
channel.
Numerous lowflow barriers
without fish
passage. Mostly
cleared
catchment.

Bank slope = <30
degrees. Sheet
erosion = <1%. Gully
erosion = <1%.
Slump erosion =
<1%. Undercut
erosion = <1%.

Bank slope = <30
degrees. Sheet
erosion = <1%. Gully
erosion = <1%.
Slump erosion = 15%. Undercut
erosion = <1%.
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Average wetted channel width = 1-3 m.
Minimum depth of water = <10 cm.
Maximum depth of water = 10-20 cm.
Average depth of water = < 10 cm.
Velocity = Medium (0.1-0.3 m/s).
Turbidity = Clear. Riffle = 5%. Run =
85%. Pool = 10%. Dominant substrate
= Clay. Subdominant substrate = Silt.
Instream woody debris = Absent.
Aquatic vegetation richness = 0
species. Native aquatic vegetation
abundance = Absent. Fish habitat =
Class 4 - Unlikely fish habitat. Riparian
bird habitat = Poor. Frog habitat =
Poor.
Average wetted channel width = 1-3 m.
Minimum depth of water = 10-20 cm.
Maximum depth of water = 30-100 cm.
Average depth of water = 20-30 cm.
Velocity = Stagnant. Turbidity = Turbid.
Riffle = 5%. Run = 5%. Pool = 90%.
Dominant substrate = Clay.
Subdominant substrate = Silt. Instream
woody debris = Absent. Aquatic
vegetation richness = 1 species. Native
aquatic vegetation abundance =
Occasional. Fish habitat = Class 4 Unlikely fish habitat. Riparian bird
habitat = Poor. Frog habitat = Good.

Little or no remaining
native vegetation. Cover
dominated by exotic
species. Structure
completely altered from
reference. Dominant
strata mostly absent.
Debris mostly absent or
completely dominating
the sites, with little or no
living vegetation.

Little or no remaining
native vegetation. Cover
dominated by exotic
species. Structure
completely altered from
reference. Dominant
strata mostly absent.
Debris mostly absent or
completely dominating
the sites, with little or no
living vegetation.

Severely
modified

Severely
modified

Low

Barely a
defined
channel.
Does not
provide
riparian
connectivity.
Headwater
bushland is
already
connected to
Eastern
Creek to the
east.

Low

Disconnected
creek
segment.
Does not
provide
riparian
connectivity.
Headwater
bushland is
already
connected to
Eastern
Creek to the
east.
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Reach T.
Mostly overland
flow on
floodplain.
Upper
catchment with
realigned flows
from bund wall.
Forms a creek
near confluence
with Marsden
Creek.

Reach U.
Major tributary of
Marsden Creek.
Enters precinct
at Vine St.

Vegetated
swamp/floodplain.
1st order stream
(Strahler).
Partially modified
channel. No
barriers to fish
passage. Mostly
cleared
catchment.

Creek. 1st order
stream (Strahler).
Some modification
channel. Minor
barrier/s with fish
passage during all
flows. Mostly
cleared
catchment.

Bank slope = 30-70
degrees. Sheet
erosion = <1%. Gully
erosion = <1%.
Slump erosion = 15%. Undercut
erosion = <1%.

Average wetted channel width = 8-10
m. Minimum depth of water = <10 cm.
Maximum depth of water = 20-30 cm.
Average depth of water = < 10 cm.
Velocity = Stagnant. Turbidity = Clear.
Riffle = 5%. Run = 5%. Pool = 90%.
Dominant substrate = Clay.
Subdominant substrate = Silt. Instream
woody debris = Rare. Aquatic
vegetation richness = 1 species. Native
aquatic vegetation abundance =
Occasional. Fish habitat = Class 4 Unlikely fish habitat. Riparian bird
habitat = Moderate. Frog habitat =
Good.

Little or no remaining
native vegetation. Cover
dominated by exotic
species. Structure
completely altered from
reference. Dominant
strata mostly absent.
Debris mostly absent or
completely dominating
the sites, with little or no
living vegetation.

Bank slope = 30-70
degrees. Sheet
erosion = <1%. Gully
erosion = 1-5%.
Slump erosion = 525%. Undercut
erosion = <1%.

Average wetted channel width = 3-5 m.
Minimum depth of water = <10 cm.
Maximum depth of water = 20-30 cm.
Average depth of water = 10-20 cm.
Velocity = Slow (<0.1 m/s). Turbidity =
Turbid. Riffle = 5%. Run = 35%. Pool
= 60%. Dominant substrate = Clay.
Subdominant substrate = Silt. Instream
woody debris = Occasional. Aquatic
vegetation richness = 2 species. Native
aquatic vegetation abundance =
Occasional. Fish habitat = Class 3 Minimal fish habitat. Riparian bird
habitat = Moderate. Frog habitat =
Moderate.

Only small patches of
well-separated native
vegetation remain. Most
strata dominated by
exotic species, high
impact species abundant.
More than one stratum
completely altered from
reference (lost or <10%
remaining). Reduced
cover (<50%) of
dominant strata, and only
one age class present.
Debris mostly absent or
completely dominating
the sites, with little or no
living vegetation.

© ECO LOGICAL AUSTRALIA PTY LTD

Severely
modified

Severely
modified

Low

Barely a
defined
channel.
Creek no
different than
other flooded
pasture in the
region. Runs
adjacent to
Marsden
Creek, but
does not
connect
habitats.

High

Main tributary
of Marsden
Creek.
Flows
through
bushland in
lower section
and small
bushland
patch at top
of catchment.

91

Marsden Park North Precinct - Biodiversity and Riparian Corridors Assessment

Reach V.
Inundated
floodplain flats.
Sedge and
grass
depression.

Vegetated
swamp/floodplain.
1st order stream
(Strahler). Some
modification
channel. No
barriers to fish
passage. Mostly
cleared
catchment.

Bank slope = <30
degrees. Sheet
erosion = <1%. Gully
erosion = <1%.
Slump erosion =
<1%. Undercut
erosion = <1%.

Reach W.
Short gully with
scattered
riparian
vegetation.
Upper portion
not a creek.

Small drainage
line. 1st order
stream (Strahler).
Some modification
channel. No
barriers to fish
passage. Mostly
cleared
catchment.

Bank slope = 30-70
degrees. Sheet
erosion = <1%. Gully
erosion = 1-5%.
Slump erosion = 15%. Undercut
erosion = <1%.

Reaches X1 X9.
No defined
channel.

Cleared pasture
with overland
flows in large
storm events

No defined channel,
bed or bank
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Average wetted channel width = 5-8 m.
Minimum depth of water = <10 cm.
Maximum depth of water = 10-20 cm.
Average depth of water = < 10 cm.
Velocity = Stagnant. Turbidity = Clear.
Riffle = 0%. Run = 0%. Pool = 100%.
Dominant substrate = Clay.
Subdominant substrate = Silt. Instream
woody debris = Absent. Aquatic
vegetation richness = 1 species. Native
aquatic vegetation abundance =
Common. Fish habitat = Class 4 Unlikely fish habitat. Riparian bird
habitat = Moderate. Frog habitat =
Moderate.
Average wetted channel width = 0-1 m.
Minimum depth of water = <10 cm.
Maximum depth of water = < 10 cm.
Average depth of water = < 10 cm.
Velocity = Slow (<0.1 m/s). Turbidity =
Clear. Riffle = 10%. Run = 80%. Pool
= 10%. Dominant substrate = Clay.
Subdominant substrate = Silt. Instream
woody debris = Rare. Aquatic
vegetation richness = 0 species. Native
aquatic vegetation abundance =
Absent. Fish habitat = Class 4 Unlikely fish habitat. Riparian bird
habitat = Poor. Frog habitat =
Moderate.

No aquatic habitat

Little or no remaining
native vegetation. Cover
dominated by exotic
species. Structure
completely altered from
reference. Dominant
strata mostly absent.
Debris mostly absent or
completely dominating
the sites, with little or no
living vegetation.

Severely
modified

Only small patches of
well-separated native
vegetation remain. One
or more strata dominated
by exotic species, high
impact species present.
More than one stratum
completely altered from
reference (lost or <10%
remaining). Reduced
cover (75-50%) of
dominant strata, and only
one age class present.
Some evidence of
unnatural loss of debris.

No riparian habitat

Medium

Short
floodplain
depression,
but could be
conserved
with Reach F

Substantially
modified

Low

Very short
gully with no
habitat
connectivity

Severely
modified

None

Not a 'River'
under WM
Act
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Appendix C - Representative creek photos

South Creek (Reach A, photo 435). Characterised by scattered trees and cleared understorey

Eastern Creek (Reach B, photo 500). Characterised by eroded banks, cattle tracks and scattered trees
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Overland flow (Reach O, photo 513). Characterised by barely defined channel in grassy depression.

Note photos were taken following substantial rainfall and therefore do not represent typical flow
conditions.

1st order creek (Reach Q, photo 301). Characterised by overland flow (background) leading to heavily eroded
channel cleared of trees/shrubs
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1st order creek (Reach H, photo 590). Characterised by braided channels and eroded banks cleared of
trees/shrubs

1st order creek (Reach P, photo 575). Characterised by shallow wetland with native sedges and cleared of
trees/shrubs
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Mapped 1st order stream and wetland area prior to rainfall

© ECO LOGICAL AUSTRALIA PTY LTD

96

Marsden Park North Precinct - Biodiversity and Riparian Corridors Assessment

HEAD OFFICE

SYDNEY

ST GEORGES BASIN

Suite 4, Level 1
2-4 Merton Street
Sutherland NSW 2232
T 02 8536 8600
F 02 9542 5622

Level 1
101 Sussex Street
Sydney NSW 2000
T 02 8536 8650
F 02 9264 0717

8/128 Island Point Road
St Georges Basin NSW 2540
T 02 4443 5555
F 02 4443 6655

CANBERRA

NEWCASTLE

NAROOMA

Level 2
11 London Circuit
Canberra ACT 2601
T 02 6103 0145
F 02 6103 0148

Suites 28 & 29, Level 7
19 Bolton Street
Newcastle NSW 2300
T 02 4910 0125
F 02 4910 0126

5/20 Canty Street
Narooma NSW 2546
T 02 4476 1151
F 02 4476 1161

COFFS HARBOUR
35 Orlando Street
Coffs Harbour Jetty NSW 2450
T 02 6651 5484
F 02 6651 6890

ARMIDALE

MUDGEE

92 Taylor Street
Armidale NSW 2350
T 02 8081 2681
F 02 6772 1279

Unit 1, Level 1
79 Market Street
Mudgee NSW 2850
T 02 4302 1230
F 02 6372 9230

PERTH
Suite 1 & 2
49 Ord Street
West Perth WA 6005
T 08 9227 1070
F 08 9322 1358

WOLLONGONG
Suite 204, Level 2
62 Moore Street
Austinmer NSW 2515
T 02 4201 2200
F 02 4268 4361

GOSFORD
Suite 5, Baker One
1-5 Baker Street
Gosford NSW 2250
T 02 4302 1220
F 02 4322 2897

DARWIN
16/56 Marina Boulevard
Cullen Bay NT 0820
T 08 8989 5601
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