





Draft Biodiversity Assessment Report

4 Conservation and management
recommendations

The section provides recommendations on ecological connectivity, identifies recommended areas of
priority for ecological management (management units), and provides management recommendations.
These informed the development of the Draft Structure Plan.

41 Proposed Wildlife Corridors

The Ingleside Precinct is a challenging site with regards to ecological connectivity, as conservation areas
adjoin almost all sides of the BCAA, but vegetation within the site is a mixture of cleared lands, remnant
vegetation, and disturbed vegetation. There is no single solution with regards to ecological corridors and
connectivity. As a consequence, the following approach was used to identify potential wildlife corridors in
the BCAA for further consideration:

. The Refined Corridor Mapping (ELA 2010a) and Pittwater Council Corridor (2011) mapping
were considered.

o Corridors connected management units see Section 4.1 (i.e. areas identified as having
important habitat) with each other and large core habitat areas being Ku-ring-gai Chase,
Garigal National Park, Minkara Reserve, Katandra Bushland Sanctuary, and Ingleside
Chase Reserve outside the BCAA.

. Corridors may be bisected by roads. Major roads such as Mona Vale Road and Powderworks
Road are barriers to fauna movement, and consideration should be given to incorporating
measures to enhance fauna movement. RMS are preparing a Fauna Connectivity Strategy
as part of the detailed design for the Mona Vale Road upgrade in consultation with DP&E
and Council.

. Corridors are generally contiguous areas of native vegetation and do not follow property
boundaries.

In addition, buffers to protect adjacent conservation areas such as National Parks and council reserves
were mapped. Based on the above, the following were identified and are illustrated in Figure 30.

. Regional Corridors:
o Connect large core habitat outside the Biocertification Area
o Extends along Wirreanda Creek

. Local Corridors:
o Connect management units with each other and with large core habitat outside the BCAA

. Habitat Buffers

Where possible ecological corridors and habitat buffers are integrated into the Draft Structure Plan.

4.2 Management units

The ecological values of the site are highly variable. Areas of high biodiversity significance were identified
during field validation. Areas include the presence of EECs, threatened flora species or likely habitat for
threatened fauna species, highly diverse vegetation and wildlife corridors. Nine management units were
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developed from the above criteria and are represented in Figure 30. Justification for the selection of each
management unit is provided in Table 13.

Table 13: Management units and their ecological values.

Name

Ecological Justification

Priority

1

National Parks
link

Corridor occurs on lands owned by Ku-ring-gai Chase National Park
Represents a significant link between Garigal and Ku-ring-gai Chase
National Parks

Potential habitat and wildlife corridor for threatened fauna species, in
particular Rosenberg’s Goanna and potentially Southern Brown
Bandicoot.

Facilitates dispersal of fauna species and prevents inbreeding or local
extinctions between vegetation

Threatened by road upgrade and weed invasion

High

2

Ingleside
Scout Camp

Red Flags (EEC) - Coastal Upland Damp Heath Swamp (EEC)
including both sub-communities present in good condition.
Groundwater Dependant ecosystems (GDE)

Presence of vegetation communities not represented elsewhere
within the BCAA

Biodiversity ‘hot-spot’ - highly diverse floristic assemblage and habitat
diversity

High potential for threatened fauna presence

Connectivity with Ku-ring-gai Chase National Park in the north and
vegetation patches

Threats include increase in runoff into EECs and National Park and
subsequent weed establishment

High

3

Upper Walter
Road to Ku-
ring-gai Chase
National Park
link

Significant biodiversity corridor between Ku-ring-gai Chase National
Park and Minkara Reserve, and Katandra Bushland Sanctuary
Contains large tracts of intact vegetation

Potential habitat for threatened species including Eastern Pygmy
Possum, Rosenberg’s Goanna and Southern Brown Bandicoot
Threats include inappropriate fire regimes, fragmentation, weed
invasion and development on the eastern side of precinct

High

4

Cicada Glen
Creek junction

Headwaters of Cicada Glen and unnamed tributary which flows into
Ku-ring-gai Chase National Park.

Represents significant flora diversity and diversity of vegetation
communities in small area

Large tracts of vegetation and existing wildlife corridor between Ku-
ring-gai Chase National Park and adjacent habitats

Contains large remnant trees and potential habitat for threatened
species including red flag species

Vegetation threats include infestation of weeds particularly in the
riparian areas

Moderate

5

Baha’i Temple
grounds and
adjacent lands

Red Flags
o Population of threatened flora species (Grevillea caleyi)
o EEC - Duffys Forest
Important wildlife corridor to adjacent habitats
Threats include road upgrades, inappropriate fire regime, weed
infestation

High

6

Wirreanda
Creek corridor

Significant potential habitat for threatened fauna species

Wildlife corridor and vegetation buffer adjacent to Ku-ring-gai Chase
National Park

Vegetation buffer along creek line which flows into National Park

Moderate
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Name Ecological Justification Priority
e  Known population of Eastern Pygmy Possum (threatened species)
7 e Significant example of large intact vegetation of sandstone heath in
Powderworks highly urbanised area Moderate
Heath e Provides habitat and wildlife corridor for other threatened fauna
e Threats include loss of vegetation and connectivity
e Suitable ‘stepping-stone’ habitat for threatened fauna within urbanised
8 area
e Part of linkage between Garigal National Park and Ingleside Chase
North of Mullet Reserve Moderate
Creek e Potential area for rehabilitation
e Prone to weed infestation and urban development
e  Suitable ‘stepping-stone’ habitat for threatened fauna within urbanised
area
9 e Part of linkage between Garigal National Park and Ingleside Chase
Moderate
Laurel Road Reserve

e Potential area for rehabilitation
e Prone to weed infestation and urban development
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Figure 31: Map of Management Units, habitat buffers and wildlife corridors.
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4.3 Management of Ecological Values within the Ingleside Precinct

Vegetation within the BCAA incorporates EECs, other vegetation, riparian zones, threatened species and
their habitat. The vegetation has high species diversity and connectivity to large areas of currently
conserved lands in some locations, or provides linkage between currently conserved lands. Two EECs
have been recorded during the field surveys. While the overall vegetation is in a good condition with high
species diversity and connectivity, there are a number of factors which may reduce the biodiversity values
of the BCAA.

Infrastructure, clearing of land and urban development has fragmented vegetation with the BCAA. Roads
create physical barriers which limit the ability for fauna and flora dispersal. Roads may also facilitate the
spread of exotic weed and pest species, and are a source of nutrient flow into the adjacent bushlands
and creeks. These factors may have a negative influence on biodiversity within the BCAA.

Appropriate fire regimes are a key management strategy for management of vegetation structure and
threatened species habitat. There are examples of areas which require fire and other areas which have
fire regimes at too great a frequency. Heath type vegetation mapped within the eastern extent of the
BCAA will require future ecological burns to stimulate the regeneration of foraging habitat threatened
fauna species, such as the Eastern Pygmy Possum and Southern Brown Bandicoot (DE 2014). However,
the needs of various plant and animal species will need be balanced when planning such ecological
burns.

Weeds have established across the BCAA. Higher concentrations were observed below cleared / grazed
paddocks, along roadside vegetation and waterways. There were three major weed species commonly
recorded: Ageratina adenophora (Crofton Weed), Cortaderia selloana (Pampas Grass) and Lantana
camara (Lantana). Other weeds such as Rubus fruticosus spp. aggregate (Blackberry), Lonicera japonica
(Japanese Honeysuckle) and Andropogon virginicus (Whisky Grass) were less widely dispersed but have
the potential to spread rapidly under suitable environmental conditions. Observations of a number of
Ludwigia peruviana (Peruvian Primrose) within Cicada Glen Creek are a concern and it is recommended
that this weed be controlled before it spread into adjacent lands.

Control of weeds needs to target areas of high native resilience and EECs and threatened species habitat.
Priority weed control areas include Baha'i Temple (around Grevillea caleyi population and DFEC) and
along Wirreanda Creek (especially near the nursery).

Mona Vale Road and other major roads such as Powderworks Road are likely to currently be physical
barriers for the dispersal of fauna into adjoining habitats. RMS are in the process of designing an upgrade
of a 3.3 km section of Mona Vale to a dual lane carriage, and that fauna crossings will be included as part
of the design. Wherever possible, the location of fauna crossings should link with the ecological corridors
adopted in the Structure Plan (refer to section 5.1 and Figure 32 ). Cleared areas also limit the
movement of fauna species between habitats. Information on potential ecological corridors within the
BCAA is provided in Section 4.2.

Evidence of feral animals and domestic animal activity were noted within the BCAM including
conservation areas (Ku-ring-gai Chase National Park). The European Red Fox (Vulpes vulpes) is listed
as a key threatening process in the decline of the Southern Brown Bandicoot (DEC 2006; DE 2014) and
may also impact on other native fauna such as Eastern Pygmy Possum. A collaborative approach
between Pittwater Council and OEH (and any conservation landholders) for fox control is recommended
for the Southern Brown Bandicoot and Eastern Pygmy Possum. Rabbit warrens were noted in within a
patch of DFEC which contained Grevillea caleyi. It is recommended that the timing of rabbit control
program(s) should follow fox baiting.
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Weed invasion, herbivory, urban development and land clearing have the potential to impact threatened
flora species within the BCAA. Weed invasion by Lantana camara, Ligustrum sinense (Narrow-leaved
Privet) and Ageratina adenophora, and grazing by rabbits, may have reduced the population of G. caleyi.
High density weed invasion was noted during targeted surveys in areas of previously recorded threatened
species (Pimelea curviflora var. curviflora).

Urban runoff from stormwater outlets, horse arenas and roads are a source of pollutants, nutrients and
weed propagules. The BCAM contains GDEs and is the source for a number of creeks which drain into
the Hawkesbury River system, and ultimately Broken Bay.

Cleared areas which do not contain native vegetation (Figure 9) are considered low ecological constraints
and are suitable for urban development. These areas are located outside riparian and wildlife corridors
and are unlikely to impede the movement of fauna species through the landscape. Areas of vegetation
which are identified as ‘fragmented’ and ‘weedy’ may also be suitable for development, though areas
which are consistent with EECs may provide some constraint.

Recommendations are made which apply to the entire site, followed by additional specific
recommendations for each management unit in the following sections.

44 Management recommendations

The following management recommendations have been provided for areas to be conserved within the
BCAA.

441 General management unit recommendations

1. Protect and manage areas of ‘high’ ecological constraint (Table 13).

2. Retain the majority of areas of ‘moderate’ ecological constraint (Table 13). The long-term
management of smaller areas of ‘moderate’ constraint should be considered, and if these
patches are not retained their loss should be offset through rehabilitation or restoration to
consolidate remnants and link priority areas.

3. Provision of a vegetation buffer along conservation areas such as National Park and Council
reserves to retain wildlife corridors and protect conservation areas. Buffer areas would also
assist in bushfire management, both ecologically and by reducing the level of bushfire risk
for development. Seek to manage invasive weed species in these buffer areas.

4. Asset protection zones should not be located in areas set aside for conservation (either
wildlife corridors or in National Parks or Council reserves).

5. Investigate the possibility of "ecological burns" in a matrix of unburnt and burnt design to
provide foraging habitat for threatened fauna species such as the EPP. The aim of these
would be to remove weed growth and rejuvenate native shrub growth in heath, woodland
and riparian habitats. Management post fire would also be required.

6. Undertake best practice soil erosion control during construction, and maintain as required,
to prevent sediment flow into watercourses and into management units.

The following specific management recommendations have been provided for each management unit.

4.4.2 National Parks link Management Unit Recommendations
. Maintain corridor link between Garigal and Ku-ring-gai Chase National Park. Liaise with
RMS on Mona Vale Road upgrade and ecological crossings to retain wildlife links and reduce
fauna mortality
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4.4.3 Ingleside Scout Camp Management Unit Recommendations

Seek to retain vegetation and consider conservation options - area may be suitable for
Biobanking site

Monitoring of water quality before and on-going during development to protect sensitive
waterways and GDE ecosystems

4.4.4 Upper Walter Road to Ku-ring-gai Chase National Park link Management Unit

Recommendations

Seek to retain vegetation and consider conservation options

Establish a weed control program for weed infestations, mainly along the road verge
Control Eucalyptus saligna encroachment into adjacent vegetation and revegetate with local
provenance species

Restrict access into corridor by dogs, and recreational users such as horse riders, and trail
bikes

4.4.5 Cicada Glen Creek Junction Management Unit Recommendations

Seek to retain vegetation and consider conservation options

Maintain riparian vegetation buffer

Retain significant remnant trees with hollows

Control weeds for weed infestations along headwaters and off Cicada Glen Road
Exclude APZ from within this vegetation buffer to protect threatened species habitat

4.4.6 Baha’i Temple grounds and adjacent lands Management Unit Recommendations

Protect DFEC and Grevillea caleyi from further clearing and disturbance
Collaborate with land holders and RMS for vegetation and Grevillea caleyi management,
weed control, fire management and feral animal control

4.4.7 Powderworks Heath Management Unit Recommendations

Seek to conserve area due to significant EPP habitat and consider conservation options
Seek to conduct feral animal control (primarily foxes)

Seek to fence boundaries to protect trampling and human interference

Seek to maintain connectivity with Ingleside Chase Reserve to east using ‘stepping stone’
habitat

Consider additional ecological connectivity resources such as culverts.

4.4.8 North of Mullet Creek Management Unit Recommendations

Seek to retain vegetation
Seek to enhance connectivity to Ingleside Chase Reserve
Consider conservation options

4.4.9 Laurel Road Management Unit Recommendations

Seek to maintain connectivity with adjacent Katandra Bushland Sanctuary and to ‘North of
Mullet Creek Management Unit’

Seek to protect habitat including large remnant trees

Consider conservation options
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5 Draft Structure Plan Outcomes

The Draft Structure Plan has been assessed for its ecological impacts and the broad outcomes are:

e Just over 30% of lands within the Ingleside Precinct are proposed to be either an Environmental
Conservation or Environmental Management land use. This is in addition to lands currently
conserved within National Parks.

e The vast majority (96%) of the 9.05 ha of EECs present are being conserved.

e Of the 291.87 ha of native vegetation which is not listed as threatened and is in ‘good’ condition:

o 48% will be conserved,

o 29% retained (no change in status),

o 22% being impacted by development land use,
o 1% is within water management land use.

e For threatened flora, no Grevillea caleyi are within development areas. For Microtis angusii
(Angus Onion Orchid) 69% of Microtis angusii individuals are in conservation areas, 9% are within
development areas, and land use for the remainder will not change.

¢ Asthe majority of good condition native vegetation on site is being conserved or retained, similarly
the majority of habitat for threatened fauna species credit species is also being conserved or
retained.

e ltis anticipated that red flag variations will be required for the minor impacts on Coastal Upland
Swamp EEC (due to impact on 0.35 ha of the total 3.33 ha present, and all areas triggering a red
flag), Microtis angusii (as 373 individuals within the development land use is more than the 150
‘negligible loss’ permitted per CMA area before a red flag is triggered), and Southern Brown
Bandicoot habitat (as any impact on habitat triggers a red flag).

These outcomes for biodiversity values in terms of ecosystem and threatened species credits will be
quantified when Biodiversity Certification is sought, which is anticipated to occur in conjunction with the
rezoning application.

The amount of native vegetation within these groupings was identified, and is presented in section 5.1.

51 Ecological Corridors

Ecological corridors across the Ingleside Precinct have been considered and integrated into the Draft
Structure Plan via proposed ecological corridor connections. The recommended wildlife corridors shown
in Figure 31 have been compared against the Draft Structure Plan outcomes, in Table 14 below. The
numbering in Table 14 refers to labelled ecological corridors in Figure 32.

Table 14: Comparison of Draft Structure Plan Corridors against recommended wildlife corridors.

Corridor No. Comment
(Figure 32)
1 The Draft Structure Plan is consistent with the recommended wildlife corridor.
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Corridor No. Comment
(Figure 32)
A portion of this recommended wildlife corridor will be secured as the Baha'i Temple lands within
management unit 5 are proposed for Environmental Management, and some of the lands in the
centre of this corridor are proposed for Environmental Conservation. There is also no proposed
5 adjustment to land use in this region, and thus any proposed vegetation removal in this area would
continue to be subject to current development approval requirements. The Draft Structure Plan
proposes to secure the recommended local wildlife corridor via Environmental Conservation, and to
extend this to the and across Mona Vale Road by linking in with a proposed fauna underpass
(Figure 32).
3 The Draft Structure Plan is broadly consistent with the recommended wildlife corridors.
4 The Draft Structure Plan is broadly consistent with the recommended wildlife corridors.

The Draft Structure proposes to deliver an additional ecological corridor connection via
Environmental Conservation to provide additional ecological connectivity. This corridor includes an
5 area of Coastal Upland Swamps EEC, and will help to facilitate ecological connectivity.
Revegetation of some lands north of Land Cove Road will be required to make this corridor functional
from an ecological perspective.

The Draft Structure Plan includes an ecological corridor along the northern tributary of Mullet Creek,
6 though it does not extend as far west as the recommended wildlife corridor. Revegetation of some
lands will be required to make this corridor functional from an ecological perspective.

The Draft Structure Plan is broadly consistent with these lands proposed to be Environmental
Conservation or Environmental Management, delivering connectivity in an east-west direction.

The Draft Structure Plan includes an ecological corridor along the southern tributary of Mullet Creek,
8 which is in addition to the recommended wildlife corridor. Revegetation will be required to make this
corridor functional from an ecological perspective.

The proposed ecological corridors in the Draft Structure Plan generally accommodate the wildlife corridors
recommended in this report (Figure 31).

It is also noted that regional and local road corridors pass through the proposed ecological corridors. A
number of fauna movement structures are proposed with the Mona Vale Road upgrade works, and are
being considered by Roads and Maritime Services as part of the upgrade for this road. To allow the
proposed ecological corridors to function effectively with facilitating fauna movements, it is recommended
that options are investigated for fauna movement structures for the local road corridor network in the
future. In this regard, a Fauna Connectivity on Local Roads Strategy will be prepared to support the
Biodiversity Certification application. This will broadly identify the target species, the crossing points, and
engineering feasibility and cost. However, Figure 33 identifies both existing culvert locations and potential
future fauna crossing points over local roads.

Existing culvert locations may require upgrades to facilitate fauna movements. It is noted that the delivery
of these fauna culverts on local roads may be subject to engineering constraints.
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5 Corridor numbers are
explained in the report
text

Figure 32: Draft Structure Plan for ecological corridor connections
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