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Executive Summary

Background

Flora

Fauna

The purpose of this report is to provide ecological information relating to the proposed
redevelopment of the six Gab Bluff buildings. Specifically, the information addresses gaps raised by
the OEH in the initial REF

The sites are located in Watsons Bay, NSW

Soil type is predominately Colluvial

While the OEH mapping has the Vegetation Type listed as mostly heath the on-ground investigation
found heath and open woodland along with forested creek lines and sand stone outcrops.

Desk-top and in-field surveys were conducted in June 2015. Vegetation condition ranges from good
to very poor with an improvement in condition with increasing distance from dwellings and
clearings including access ways.

No EECs occur on the site.

Over 95 native species were recorded on-site during the survey.

Acacia terminalis is growing on the site however no individuals of the Threatened Acacia terminalis
subsp terminalis were found. The Acacia terminalis is outside the proposed development zones in
close proximity to an existing access way. Actions from the National Recovery Plan for Acacia
terminalis subsp terminalis (2010) could be implemented on this site to assist flora in general.
Weed management as part of the development and regular maintenance will assist in reducing the
bulk of weeds in the bushland adjoining the dwellings.

Proposed tree removals are predominantly of introduced species. A small Coastal Banksia is
proposed for removal and replanting, as is a Tuckeroo.

Densely vegetated areas of the site are generally good habitat for small birds, while the areas with
a mix of lawn and trees were dominated by Noisy Minors. Frogs and lizards are expected to be on-
site despite none being seen or heard during the survey. Micro-bats are expected to utilise the
remnant vegetation on site.

Long-nosed Bandicoots are an Endangered Population in the area. Bandicoots could live on the site
as there is sufficient size and habitat diversity. No evidence of Bandicoots were observed.
Predation by Foxes and Cats could significantly contribute to low / no Bandicoots.

The proposed development will not directly impact any threatened species, nor will it remove
significant habitat for other native species. The increased cart movements, especially at night,
could result in increased road-kill. Slow speed limits for after dark driving is highly recommended.

Recommendations

Recommendations have been made for enhancing the ecology of the general area through weed
management, domestic and feral animal management and enhancement of habitat areas via
micro-bat boxes and lizard and frog habitats. Of these recommendations weed removal is the only
recommendation directly pertinent to the proposed development. Habitat enhancement is
encouraged.
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1 Introduction

Trish Dobson (Trish Dobson landscape architecture), has contracted ECA to investigate the six Gap Bluff
sites, for the purpose of providing a Flora and Fauna Impact Assessment, relating to their plans to
redevelop them. The development will involve alterations and additions to the existing Gap Bluff buildings
including The Armoury, Constables Cottage, Officers Mess, 33 Cliff Street, Gap Bluff Cottage and Green
Point Cottage (see figure 1). This report details the findings and makes recommendations.

33 CLIFF ST
(SEE LO4)

CONSTABLES
COTTAGE
(SEE LOS)

GAP BLUFF
COTTAGE
(SEE LO2)

GREEN POINT
COTTAGE

(SEE LOG)

OFFICERS
MESS

(SEELO1)

Figure 1. Location Plan (Source: Drawing L0OO, Detail Landscape Concept Plans, Gap Bluff, March 2015)
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1.1 Site Location

The sites are located at Watsons Bay in the Woolhara, Local Government Area, NSW. Sites are in close
proximity to residential dwellings and Sydney Harbour National Park (see Figure 2).

HMAS Watson

\:,_; Sydney Harbour.
& National Park
i§

Watsons Bay

Gap Park

Figure 3. Location of the Gap Bluff sites survey area is shown in yellow (Source of underlying image and red
squares: REF)
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1.2 Limitations of the Study

This report is not a comprehensive flora or fauna investigation. Spot notes and species were taken on flora
across the site. The purpose of the flora and fauna work is to have a preliminary investigation to determine
the sites ecological value, particularly listed species, communities and population. Data was used to
contribute to the creation of the developable land map. It is not an impact assessment; hence, no Tests of
Significance (7-part tests) have been conducted.

Limitations of the study may arise where certain cryptic species of plants may occur as soil-stored seed or
as subterranean vegetative structures. Some species are identifiable above-ground only after particular
environmental circumstances related to factors such as periodic fire frequency, intensity or seasonality, soil
moisture regime, grazing pressure, biological life-cycle patterns as in the case of small plants such as
species of orchids etc.

While searches were conducted for snails no other invertebrate surveys were conducted.

Surveys at one time of the year cannot be expected to detect the presence of all species occurring, or likely
to occur, in the study area. This is because some species may (a) occur seasonally, (b) utilise different areas
periodically (as a component of a more extensive home range), or (c) become dormant during specific
periods of the year. Rather, the survey provides the opportunity to sample the area, search specifically for
species likely to be encountered within the available time frame, and assess the suitability of habitat for
particular species.

Considering the site and habitat availability, ECA are confident that this survey is representative of the likely
species and vegetation community and that future studies at other times would not change the conclusions
on flora. Additional studies are likely to reveal and or confirm information on fauna such as for Owils,
Micro-bats, birds and ground and tree mammals e.g. Gliders. For example, Anabat recordings during Spring
and Summer would better indicate the species of Micro-bats on site and provide more detailed information
on the use of the site by birds, including migratory species, tree mammals (such as Gliders) and ground
mammals.

2 Background

Following is a summary of each of the gap bluff sites showing location, basic vegetation characteristics,
proposed works and vegetation disturbance. The Flora Findings section includes images of each site in
general and the vegetation present.

Gap Bluff — Flora and Fauna Survey and Impact Assessment | Jun 2015 Page | 6
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2.1.1 Officers Mess

Officers Mess is proposed to be used as a function/reception centre and is part of the Gap Bluff Centre
located on Military Road, Watsons Bay (see figure 10 and 11). Works to be conducted include
refurbishment, internal alterations and replacement of the roof.

Officers Mess is set within a large area of handstand (bitumen) within turf and bushland. While the species
proposed for planting include introduced species they are not environmental weeds. Native species for
landscaping include the Coastal Banksia and Coastal Tea-tree.

Proposed vegetation disturbance and removal is:
e Only landscaped areas, already planted, will be affected

e Removal and replacement of small ornamental shrubs

Sydney Hotbour
Natona! Park

Watsons Bay Beach Club

S

Figure 4. Location of Officers Mess (Source: Figure 5. Location of Officers Mess showing flora
Google Maps) density (Source: Google Maps)

TN ; OFFICERS MESS

1:200 @ A3 SCALE

- e 1
R P 10, S 13 11.6.15 DATE
2 # Y 4 5 1510 JOB
i 4 &, : g CONCEPTB  ISSUE
i f ;

PD-L-01-1008 owe

Figure 6. Landscape plan of Officers Mess (Source: Trish Dobson Landscape Architecture. Please see
landscape drawings submitted for detail)
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2.1.2 Gap Bluff Cottage

The Gap Bluff Cottage is proposed to be used as temporary accommodation and is located on Military Rd,
Watsons Bay (see figure 6 and 7). The works to be conducted there include refurbishment and minor

alterations.
F 3
A/I""‘.sj,
Watsons Bay Beach Club od
1 the Beach 1 .&.\«{
Figure 7. Location of Gap Bluff Cottage (Source: Figure 8. Location of Gap Bluff Cottage showing
Google Maps) flora density (Source: Google Maps)

The Gap Bluff Cottage has turf and landscape plants surrounding the dwelling which merges into bushland
on 3 sides. The western side is boarded by the road. The Landscape Plan proposes species for planting in
the leased area that include introduced however they can be maintained so as not to become
environmental weeds. Native species included in the landscaping include Coastal Banksia and Coastal Tea-
tree.

Proposed vegetation disturbance and removal is:
e Minor amendments to cultural landscape areas.

e Standing dead trees should be assessed for stability, and if structurally stable left for habitat. While
it was noted that the dead trees did not have any hollows, they may be used for roosting by birds.
Removal of existing dead native trees, stumps and limited environmental weeds immediately
adjoining the previously cleared areas i.e. Yucca spp and Strelitzia nicolai (see figure 9, location
shown in red).

The landscape plan includes the areas for weed removal works (see figure 9 below). Weed removal in
areas of Bushland will be conducted by people with a minimum of Cert Il in Natural Area Specialists / Bush
regeneration.
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Figure 9. Landscape plan of Gap Bluff Cottage showing location of Strelitzia GAP BLUFF COTTAGE
Nicolai for removal (Source: Trish Dobson Landscape Architecture. Please see 1100 @A3  SCALE
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submitted landscape Drawings for more detail.) CoNCERT B Mt
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The proposed landscape species which can become weedy in bushland such as the Mexican Sage and
German Mint will be contained within the landscaping area (see figure 10). Bird dispersed weed species
will not be used in final landscaping.

SHRUBS

PLANT PALETTE Abutilon 'Chinese Lanterns' Chinese Lanterns
Boronia sp Boronia

NOTIONAL SCHEDULE Correa alba White Correa

TREES Elaeagnus macrophylla Russian Olive

Backhousia citriodora Lemon Scented Myrtle f_f;:l_"’g:": "B?x:es phae :Vrl;nst‘em isr:‘allonta

Cl’l\;l?s:a’:;:’::\sNavel' Navel Orange Crevillea linearifolia White Spider Flower

Edioris nobilis Bay Tree Hydrangea m‘:'cﬁrophylla Hydrangea

: Rosmarinus officinalis Rosemary
Pl
umesia ruira Frangipannl Salvia leucantha Mexican Sage

Teucrium fruticans Mint Germander
Westringia fruticosa Coast Rosemary

ACCENTS + PERENNIALS

Acanthus mollis Oyster Plant

Arthropodium cirratum New Zealand Rock Lily

Crinum pendunculatum Swamp Lily

Figure 10. Landscape species which are proposed for planting
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2.1.3 The Armoury

The Armoury is used as a function/reception centre and is part of the Gap Bluff Centre located on Military
road in Watsons Bay (see figures 11 and 12). The works to be conducted there include refurbishment,
internal alterations and addition of a second story and side wing.

2
Sydney Hotbour

Watsons Bay Beach Club
1the Beach H 3
@
1 S\

o

M
Militar,

Figure 11. Location of The Armoury (Source: Figure 12. Location of The Armoury showing flora
Google Maps) density (Source: Google Maps)

Currently the Armoury’s vegetation is exotic turf on 2 and % sides and bushland o the remaining sides.
Proposed vegetation disturbance and removal is:

e Removal of noxious and environmental weeds in the car park perimeter and replacement of
introduced species with exotic (non-weedy) and native species.

e Removal of Cupaniopsis anacardioides (Tuckeroo) for works and replacement in future landscape
works (see Figure 11a, location shown in red)

e Removal of at least one Banksia integrifolia and replacement in future works.

e Excavation of 8.5m? of rock at the rear of the building (see Figure 13b and c.)

The species proposed for planting include:

o In Area 6 of the detailed landscape plan, an existing group of Eucalyptus sp. and Banksia integrifolia
are to be enhanced with the addition of native vegetation including:

= Banksia integrifolia (Coast Banksia)
= Banksia spinulosa (Hairpin Banksia)

e The following plants are proposed for landscaping in this zone and could be removed from the
planting list if required:

=  Cupaniopsis anacardioides (Tuckeroo)

= Doryanthes excelsa (Gymea Lily)

Gap Bluff — Flora and Fauna Survey and Impact Assessment | Jun 2015 Page | 11
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= Lomandra longifolia 'Tanika' (Fine Leaf Mat Rush)

e In Area 7 of the detailed landscape plan, there is proposed planting of locally native grasses under
the Norfolk Island Pine post removal of weeds including a Noxious Asparagus fern.

e Species proposed for planting are local native, Australian native or hybrids. Where native species
are proposed, the aim is that they come from locally native stock as far as practical and that pure
bread plants are used where ever practical rather than hybrids. This is particularly important for
Grevillea sp. and Ficinia nodosa (Knobby Club Rush), which may also be added to this planting list.

AZeROXMATEME OF X TG Spceadel

ARMOURY

WITH ALTERATIONS - ADDITIONS
N ACCORDANCE WITH
ARCHITECTURAL PLANS

Figure 13a. Landscape plan of the Armoury showing location of l n “ n II n '
Tuckeroo plant to be removed (shown in red) and location where 1:200 @ A3 SCALE
Tuckeroo plant will be replaced (shown in blue) (Source: Trish Dobsion i JD:.';IE
Landscape Architecture. Please see Landscape Drawings submitted for i
detail) PD-L-03-1028 owe
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Figure 13c. Site plan for the Armory showing proposed rock excavation area
(Source: JPW Johnson Pilton Walker 03 — 06 — 15)
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2.1.4 Constables Cottage

Constables Cottage is used as a café/restaurant and is located by the harbor at 32 Cliff Street, Watsons Bay
(see figure 14 and 15). Works to be conducted there include refurbishment and extension.

)
Camp Cove Kiosk

Figure 14. Location of Constables Cottage (Source: Figure 15. Location of Constables Cottage
Google Maps) showing flora density (Source: Google Maps)

The land to the north east of Constables Cottage slopes steeply up resulting in the rear of the property
being shaded and vegetated by shade tolerant weed species and planted Lily Pillys.

Proposed vegetation disturbance and removal is:

e Possible removal of 1 x Acmena smithii and Possible removal of 1 x unidentified Eucalyptus sp.
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2.1.5 33 CIiff Street

33 Cliff Street is used as temporary accommodation and is located at 33 Cliff Street, Watsons Bay (see
figure 17 and 18). The works to be conducted there include refurbishment and alterations, including
excavation for a new garage.

As 33 Cliff Street is located next to Constables Cottage it has a similar aspect and while the land to the rear
is less steeply sloping, it is still shaded and vegetated by shade tolerant weed species. No vegetation is
proposed to be removed, however the landscape plan states that selected shrubs (these are weed species)
will be removed and replaced with coastal species suitable to the site soil and location (see figure 17).

)
Camp Cove Kpsk

Figure 17. Location of 33 Cliff Street (Source: Google  Figure 18. Location of 33 Cliff Street showing
Maps) flora density (Source: Google Maps)

TN

BRICK SHED
RTAN

Figure 19. Landscape plans for 33 Cliff Street showing location of shrubs for removal in red (Source: Trish

Dobson Landscape Architecture. Please see submitted Landscape Drawings for more detail )
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2.1.6 Green Point Cottage

Green Point Cottage used as temporary accommodation, is located at 36 Pacific Street, Watsons Bay (see
figure 20 and 21). The works to be conducted there include refurbishment and minor alterations.

Proposed vegetation disturbance and removal is (see figure 20):
e Removal of 1 X Phoenix canariensis adjoining front driveway on public land
e Removal of 2 x Erythrinia sykesii from adjoining reserve to west (see figure 20)

e Removal of 1 x Lagunaria patersonii under the canopy of large Ficus rubiginosa on site to north of
the cottage (see figure 20).

e Removal of weed species from the property and bushland boundary.

Green Powat Meserve pacific St

Figure 20. Location of Green Point Cottage

NCRTHERN CARDEN

Figure 21. Location of Green Point Cottage

: leM
(Source: Google Maps) showing flora density (Source: Google Maps)

o

N
[ PN
(¢

£
-
.

SCUTHERN CARDDN

Figure 22. Green Point Cottage showing location of Erythrinia to be removed in blue and Lagunaria to be
removed in red (Source: Trish Dobson Landscape Architecture. Please see submitted Landscape
Drawings for more detail )
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2.1.7 Vegetation types in the area

Both desk-top and field investigations were undertaken to determine the vegetation types in the area. The

Desk-top investigation was carried out using the OEH vegetation mapping accessed via VIS in June, 2015

and the ECA licensed copy of these maps (see figure 23 and 24). While the OEH data has the vegetation

type on site listed as mostly coastal heathland, the on-ground investigation also found open woodland,

forested creek lines and sand stone outcrops. Previous studies were also reviewed — see Previous Studies

section.

Figure 23. Vegetation types in the general area (Source: OEH
Vegetation Mapping accessed via VIS)

S’ -\

woe

Figure 24. Vegetation types at the Gap Bluff sites (Source: OEH
Vegetation Mapping accessed via VIS)
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2.1.8 Soil types in the area

To determine the soil type in the area the Sydney Metropolitan Catchment Management Authority soil
mapping data was accessed (see figure 25 — 27). The data reveals that the soil on the sites is predominately
colluvial, however, Green Point Cottage, 33 Cliff Street and Constables Cottage also have erosional soils.

SYDNEY METROPOLITAN

CATCHMENT MANAGEMENT AUTHORITY
showing SOIL LANDSCAPE
(from 1:100,000 Soil Landscape series)

R

\_.
S

AEN

Figure 25. Soil types in the Sydney (Source: Sydney Metropolitan Catchment Management Authority)

SOIL LANDSCAPE
PROCESS CLASSES

COLLUVIAL . . .

DISTURBED TERRAIN
EROSIONAL . . ;
ESTUARINE . . . .. ..
RESIDUAL . R
SWAMP . . . . ... 1IN

Figure 27. Key for soil type (Source:
Figure 26. Soil types on site (Source: Sydney Metropolitan Sydney Metropolitan Catchment

Catchment Management Authority) Management Authority)
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3 Flora Findings

The purpose of the flora work is to conduct a preliminary investigation to determine the sites value to flora,
particularly vulnerable and endangered species.

Forty two native species were identified in this survey. No threatened species or EECs were located on the
site. Acacia terminalis is on site; however it is outside the areas proposed for development. The Recovery
Plan for Acacia terminalis subsp. terminalis (2010) outlines management that would also benefit the Acacia

terminalis growing on site.

A number of species occur on this sites which are listed as threatened at national (EP&BC Act) and state
(NSW TSC Act) level including Allocasuarina portuensis, Acacia terminalis subsp. terminalis and Eucalyptus
camfieldii; along with other possible species such as orchids. Management action is currently being
undertaken to ensure their long term survival (Benson 2011).

A regionally important species Melaleuca hypericifolia is growing on-site, near a landscaped area and
Officers Mess (see Plate 2). However, it is at least 20m from the proposed development and it is unclear if
this is a naturally occurring plant or planted. Regionally important species are based on some particular
features such as unusual distribution, general uncommonness in the region, disjunct occurrences or at or
near limits of range. Melaleuca hypericifolia is a regionally important species because it is near its northern
geographical limit and is disjunct from other populations.

General flora images from the site are shown in the images below.

. 7 30 Mg N
Plate 1. Epacris longiflora growing naturally on the
rock shelf behind the dwelling

» \ ry 3
s BB K 3 P A 20, .i!'

e

Plate 2. Melaleuca hypericifolia growing in garden
beds and could have been planted or self-seeded.
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Plate 3. Angophora hispita growing in a garden Plate 4. General vegetation type between the

bed and could have been planted or self-seeded.  Officers Mess and Gap Bluff Cottage — understorey is
comprised of weed species and mid canopy are
dominated by native plant species

Plate 5. Diverse native species are growing on Plate 6. Coral Fern in sandstone overhangs behind
sandstone behind the dwelling. the dwelling.

Plate 7. Vegetation near Gap Bluff Cottage —
showing the typical mix of native and exotic. Native
vegetation proposed to be retained.
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3.1 Methods

Mia Dalby-Ball and Emerald Cuthbertson assessed the site on the 4™ of June, 2015. During this site visit,
notes and photos were taken of the vegetation types and species present. Prior to field work, BioNet was
also used to determine what endangered ecological communities and threatened plant species have been
recorded within 10km of the site since 1980. Soil maps were also reviewed to determine possible changes
in soil type. The area surveyed is shown in Figure 3.

Specific searches were made for these species in areas of suitable habitat. We note that a one-off survey is
unlikely to find all species particularly cryptic and seasonal species such as Orchids. Effort was focused on
the proposed development areas and immediate surrounds (within 200m and within 20m) of the
disturbance foot print. General searches were also made across the study area with a focus on the habitat
areas of listed species.

Species collation was conducted via walking through habitat areas and noting all plants seen. Care was
taken to observe small plants despite not using small quadrats. 20 x 20 m quadrats were not used in this
instance, as the question being answered relates more to the proposed development rather than the
vegetation composition in general. Hence, the effort was focused within 200m of buildings for proposed
re-development. The full species list is included in Table 1.

3.2 Previous Studies

Studies covering vegetation were reviewed as part of the project. This included Woollahra Council
documents, however the key paper reviewed was Native plants of Sydney Harbour National Park: historical
records and species lists, and their value for conservation monitoring (Benson 2011), as South Head was one
of the 7 terrestrial sub regions studied in the paper. The research in this paper shows that in 2011, South
Head has the second smallest vegetated area and the lowest corresponding species diversity out of the six
other harbour headland areas. There were 51 native species recorded at South Head, see an extract from
the report in figure 28 below.

Table 2 Mainland precinct/subregions of Sydney Harbour National Park ordered by area (ha), showing aspect, number of native
plant species (including historical records), and number of single record species.

Precinct /region Area (ha) Aspect No of species Percent of flora Single record species
North Head

(Fed Trust 72 ha not incl.) 183 Ocean-influenced 351 8O% 90

Dobroyd Head 65 Ocean-influenced 222 55% 15

Middle Head

incl Clifton Gardens (13 ha) 52 Sheltered harbour 99 24% ]
Bradleys Head 31 Sheltered harbour 157 39% 5
Nielsen Park 24 Sheltered harbour 112 28% 11
South Head 16 Ocean-influenced 51 13% 1
Chowder Head 9 Sheltered harbour 120 29% 2
Total 380 406 131

Figure 28. Extract from Native plants of Sydney Harbour National Park: historical records and species lists,
and their value for conservation monitoring (Benson 2011)

The paper also gives possible reasons for the loss of species, in addition to clearing, including fire frequency
and separation from other populations. Woollahra Council has been undertaking native plantings in Council
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managed reserves near South Head. Vegetation restoration programs aim to increase resilience of native
vegetation communities.

3.3 Current Study

This study is a general flora survey with specific searches for listed flora and EECs. Flora species presence
and absence has been recorded here. Notes were taken of the relative abundance of species. Section 3.4
describes the flora findings from each location. Table 1, summarises all native species identified on-site
and Table 2 summarises all exotic species identified on-site.

This study has drawn upon the information in the development documents particularly the Detail
Landscape Concept Plans, Gap Bluff, March 2015, including the proposed development plans. The study
also included a review of feedback on the SEE from OEH (May 2015).

3.4 Florafindings from site investigation

3.4.1 The Armoury

Currently the vegetation is exotic turf on 2 1/2 sides and bushland on the remaining edges.

The images here, Plate 8 - 14 show the typical
vegetation. The Tuckeroo in Plate 9 is proposed for

B, a

N W (W /A VA, > removal (and replanting). Tuckeroo may not be a
RN \MNNE WS WP, VIS A%

locally native species, as it is generally a more
northerly species, despite being recorded in Sydney.
A small Coastal banksia is also proposed for removal

and replanting.

Plate 8. View fro the front showing existing turf.

" YA S

Plate 9. Tuckeroo tree to be removed Plate 10. Banksia integrifolia
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Plate 11. Banksia integrifolia close ot the existing Plate 12. Ipomea — Morning Glory around Lomandra.
building. Common understory mix.
R Al e v -

Plate 13. Pathway on the northern side of the Plate 14. Large Banksia integrifolia with a weedy
Armoury leading to heathland areas of the site. understory to the North of the pathway.

Bushland to the North and east of the Armory has mature canopy trees such as Banksia integrifolia and
Bangally (Eucalypts) and shrubs including Pittosporum revolutum, while the ground around the building is
planted with native species including Lomandra and Banksia. Ground cover is dominated by weed species
including Noxious Asparagus Fern and Fishbone Fern (exotic) is also common.

Removal of Rock

It is proposed to remove 8.5m? of rock from behind the <. APPROXIMATE LINE OF PROPOSED ROCKFACE
Armoury to make room for the extension to the cool room §

store. This area of rock is currently vegetated by weed species

. 8.5sqm o] 'C;\S,&I(FACF
and Lomandra. The rock has previously been cut to enable the SO0 PP b‘il['\},l‘ﬁé‘mgb'\-fi}qsﬂ“
building to be in its current location. No threatened plant bR COOL ROOM
species were growing on the rock. Removal of bush-rock is a STORE

listed threatening process. Rock removed for the excavation e o e Do
could be re-located on-site in rehabilitated bush land areas as - - ' E, 3

lizard habitat areas. (Right: extract from JPW 03-06-15).
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3.4.2 Gap Bluff Cottage

The Gap Bluff Cottage has an exotic garden surrounded by bushland. The rear of the dwelling slopes up
and has thick vegetation growing on it and sandstone rock outcrops with under hangs and ferns.

The front is lawn and exotic plants such as Clavier Lilies, Rosemary and Hibiscus are in the landscaping. A
strip of lawn occurs each side of the dwelling about 1 — 3m wide. There is a vegetable patch in a raised
garden bed.

The native canopy is Eucalypt with a mid-story of Monotoca sp., Leptospermum leavigatum and Banksia
integrifolia. The understory is dominated by weeds particularly Ehrharta erecta, Asparagus Fern and Fish-
bone Fern.

Garden weeds are in the immediate surrounds including Spider Plant, Iris, Strelitzia, Fish-bone Fern and
others as can be seen in the images below.

Proposed disturbance around this building is within either turf or edge areas dominated by weed. Weed
management during construction and post works could assist with longer term care for native remnants.

The following images, Figure 40 to 52, show the vegetation at this site and surrounds.

Plate 15. Gap Bluff Cottage showing open turf front Plate 16. Bushland to the South. Banksias dominate
(western-side) the canopy and mid-story
. G 2

Plate 17. Monotoca — native mid-story growing with Plate 18. Garden escapes including Agave growing
Banksias under a canopy of Eucalyptus botriodies. with Noxious Weed — Asparagus Fern.
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Plate 19. Fish Bone Fern growing densely in the Plate 20. Pheonix Palms have self-seeded in the
understory bushland areas.

Plate 21. Hibiscus and other ornamental plants Plate 22. Fig trees are common around these
are gorwining in the landscape area of the buildings.
dwelling.

Plate 23. Striletzia — Giant Bird of Paradise. These pjate 24. Exotic Iris in areas immediatley adjoining
were examimed for signs of ring-tail Possums. No
drays or similar were observed.

the cleared turf area.
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Plate 25. Landscape plant—now growing onthe  Plate 26. Spider Plant, Bromeliads and Asparagus
edge of the boundary of turf and bushland. Fern

“Plate 27. Side of the dwelling showing thin turf strip
between dwelling and bushland. Bushland here has
dthe introduced species listed above, as well as native
‘ species such as Swamp Lilies that may have been

,j =planted as part of the Landscaping.
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3.4.3 Officers Mess

Officers Mess is largely within a hard-stand area (car-park and turning circle). The south eastern side has
plantings, mostly Lomandra, while the north eastern side appears to be remnant or regrowth bushland
with a diversity of species including Coastal Banksia, Coastal Tea-tree, Monotoca, Nobby Club Rush,
Lomandra, Climbing Guinea Flower and the wetter Cheese Tree, Blue-berry Ash, Pittosporum and Lily

Pillies.
Weeds dominate the understory and their management will assist the remaining native species.

An Acacia terminalis is growing around 50m from the building. This has been discussed elsewhere in the
report.

Plate 30. Asparagus Fern — Noxious Weeds Plate 31. Knobby Club Rush
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Plate 32. Exotic platnings in bush-edge around the Plate 33. Wet-schlerophyl understorey specesi
car-park. including Cheese tree, Blue-berry Ash and Lily Pillies.

Plate 34. Banksia and exposed rock with weed Plate 35. Hibbertia scandens — Climbing Guinea
cover for undertsotry. Flower — common on-site.

Plate 36. Coastal tea-tree Plate 37. Front of the building — largely sealed for
car-parking.
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3.4.4 Constables Cottage

Constables Cottage is on the Harbour side, close to the beach. The land to the north east slopes steeply up,
resulting in the rear of the property being shaded and vegetated by shade tolerant weed species and Lily
Pillys (Acmeana smithii). A Coastal Tea-tree is at the front of the property.

TN

Plate 39. Native plants in landscaping — here
Coastal Rosemary Westringia fruticosa.

Plate 40. Lily Pilys on-site - possibly planted. Plate 41. Lily Pilly — typical size of trunk.
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Plate 42. Rear of the dwelling with sandstone ¥~2m Plate 43. Weeds and native ferns dominate the
high.

damp, shaded vertical wall.
RS TN

Plate 44. Landscaping plants which are common Plate 45. Rear of property showing degraded
around the dweling — these are also environmental bushland. Sparse canopy and mid-storey and dense
weeds. weed growth understorey.

Plate 46. Weeds dominating understorey.

Plate 47. Side and front of property is turf. Coastal
tea-tree.
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Plate 48. Ground coverof Eharata erecta weed Plate 49. Stritlitza growing as a weed under native
grass and Morning Glory. canopy

3.4.5 33 Cliff Street

33 Cliff street is adjoining Constables Cottage and while it has a more modern building (brick), it has the
same existing vegetation quality as Constables Cottage, including the sandstone wall at the rear, which can
be seen in the plates below. Weed grasses, Ehrharta form the understory. The southern side is open grass

area with exposed sandstone and canopy trees.

Proposed landscaping includes planting native and exotic species and formalizing the lawn area to the East.
Currently, the property is surrounded by weed species in the understorey, midstorey and native canopy.
Proposed landscaping will not impact on native species and weed management of surrounds will enhance

native species.

Plate 50. Rear of the site (west) — grass and Coastal plate 51. South of the site — grass and Coastal Tea-
Tea-trees trees grading to an area dominated by weeds with
no mid-storey.
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3.4.6 Green Point Cottage

Green Point Cottage is on land that outcrops into the harbour. The immediate surrounding land is ~90%
landscaped with native canopy trees including She-Oaks along the water, planted Fig trees and Melaleuca
quinquenervia along one boundary. The grounds within the fenced zone are turf, exposed sandstone
boulders and sparse canopy trees (See Figure 85 and Landscape plan for species details). NB these trees

are being retained.

Plate 52. Cottage with turf surrounding. Plate 53. Honey Suckle is common around the
cottage.

Plate 54. Phoenix Palms grow close to the dwelling Pplate 55. Weedy mass on the outer perimeter of the

— these are weed species and being small have low dwelling. This area has a few native plants, including

habitat value for micro-bats. Melaleuca ericifolia within it, so clearing in this area
is to be done with care.
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Plate 59. Hakea gibbosa growing on the headland
but not within the property boundary.

Plate 60. Rear garden showing turf, exposed rocks Plate 61. Melaleuca quinquenervia outside the
and Fig Trees. property fencing.
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Plate 62. Sandstone outcrops are common on this  pjate 63. Turf and sandstone.
site and habitat for reptiles.

3.4.7 General Area

Vegetation types include open grass, exotic landscaping, native landscaping, Woodland, Dry Sclerophyll
Forest, riparian zones along ephemeral water-courses and heathland. Following are images showing some

of these vegetation types.

Plate 66. Dry Sclerophyll Forest grading to woodland
on the shallower soils
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Plate 70. Lower section of the study located near 33  Plate 71. Coral Trees and weeds. Cliff Street.
Cliff Street. Dense weed understory and Phoenix
Palms

3.4.8 Flora Species List

Table 1 provides a list of flora recorded on-site. Ninety five species were recorded. The searches included a
detailed list from within 100m of any of the six proposed re-development areas and those species recorded
opportunistically on the site as part of a general flora survey. The general survey included specific searches
in habitats suitable for threatened species and locally and regionally significant species. The survey site is
shown in the Methods.

Native species were recorded and while most appear to be naturally occurring, some may be planted and
some are almost certainly planted (like Bangalow Palm). Some plants were only identified to Genus level
due to lack of flowering / fruit parts or other diagnostic features.

Weeds are abundant and include both planted and naturally occurring weeds. Noxious and environmental
weeds are in the study area. Over 150 species of weeds were identified. Table 2 provides a list of weed
species from the site.
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Table 1. Native Plant species list

Scientific Name

Common Name

Comm.

status

Adiantaceae Pellaea falcata Sickle Fern
Aizoaceae Carpobrotus glaucescens Pigface
Aizoaceae Tetragonia tetragonioides New Zealand Spinach

Amaryllidaceae

Crinum pedunculatum

Swamp Lily

Apiaceae Centella asiatica Indian Pennywort
Apiaceae Hydrocotyle spp.

Apiaceae Xanthosia spp. Xanthosia
Arecaceae Archontophoenix Bangalow Palm

cunninghamiana

Aspleniaceae

Asplenium australasicum

Bird's Nest Fern

Blechnaceae

Blechnum cartilagineum

Gristle Fern

Blechnaceae

Blechnum nudum

Fishbone Water Fern

Blechnaceae

Doodia caudata

Small Rasp Fern

Casuarinaceae

Allocasuarina distyla

Heath She-Oak

Casuarinaceae

Allocasuarina littoralis

Black She-Oak

Casuarinaceae Casuarina glauca Swamp Oak
Commelinaceae Commelina cyanea Native Trad
Convolvulaceae Dichondra repens Kidney Weed
Convolvulaceae Dichondra spp. Dichondra
Cyatheaceae Cyathea spp. Tree Fern
Cyperaceae Baumea juncea Baumea
Cyperaceae Carex spp. Carex
Cyperaceae Cyperus spp. Cyperus
Cyperaceae Ficinia nodosa Knobby Club-rush
Cyperaceae Gabhnia clarkei Tall Saw-sedge

Dennstaedtiaceae

Histiopteris incisa

Bat's Wing Fern

Dennstaedtiaceae

Pteridium esculentum

Bracken

Dicksoniaceae

Calochlaena dubia

Rainbow Fern
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Scientific Name

Common Name

Comm.

status

Dilleniaceae Hibbertia scandens Climbing Guinea Flower
Dilleniaceae Hibbertia spp. Hibbertia
Doryanthaceae Doryanthes excelsa Gymea Lily

Elaeocarpaceae

Elaeocarpus reticulatus

Blueberry Ash

Ericaceae Epacris longiflora Fuchsia Heath

Ericaceae Leucopogon ericoides Pink Beard-heath

Ericaceae Leucopogon juniperinus Prickly Beard-heath
Ericaceae Monotoca elliptica Monotoca Tree Broom-heath
Fabaceae Glycine clandestina Twining glycine

(Faboideae)

Fabaceae
(Faboideae)

Glycine microphylla

Small-leaf Glycine

Fabaceae
(Faboideae)

Hardenbergia violacea

False Sarsaparilla

Fabaceae
(Faboideae)

Kennedia rubicunda

Dusky Coral Pea

Fabaceae
(Mimosoideae)

Acacia longifolia

Sydney Golden Wattle

Fabaceae
(Mimosoideae)

Acacia longifolia subsp.
sophorae

Coastal Wattle

Fabaceae
(Mimosoideae)

Acacia suaveolens

Sweet Wattle

Fabaceae
(Mimosoideae)

Acacia terminalis

Sunshine Wattle

Gleicheniaceae

Gleichenia spp.

Gleicheniaceae

Sticherus flabellatus var.

Umbrella Fern

flabellatus
Juncaceae Juncus usitatus Juncus
Lamiaceae Westringia fruticosa Coastal Rosemary

Lindsaeaceae

Lindsaea linearis

Screw Fern

Lomandraceae

Lomandra longifolia

Spiny-headed Mat-rush
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Scientific Name

Common Name

Comm.

status

Moraceae Ficus coronata Creek Sandpaper Fig
Moraceae Ficus macrophylla Moreton Bay Fig
Moraceae Ficus rubiginosa Port Jackson Fig
Myrtaceae Acmena smithii Lilly Pilly

Myrtaceae Angophora costata Sydney Red Gum
Myrtaceae Angophora hispida Dwarf Apple

Myrtaceae Callistemon linearis Narrow-leaved Bottlebrush
Myrtaceae Callistemon spp.

Myrtaceae Corymbia gummifera Red Bloodwood
Myrtaceae Corymbia maculata Spotted Gum
Myrtaceae Eucalyptus botryoides Bangalay

Myrtaceae Eucalyptus haemastoma Broad-leaved Scribbly Gum
Myrtaceae Eucalyptus sp.

Myrtaceae Kunzea ambigua Tick Bush

Myrtaceae Leptospermum arachnoides Spidery Tea-tree
Myrtaceae Leptospermum laevigatum Coast Teatree
Myrtaceae Leptospermum spp. Tea-tree

Myrtaceae Lophostemon confertus Brush Box

Myrtaceae Melaleuca ericifolia Swamp Paperbark
Myrtaceae Melaleuca hypericifolia Hillock bush

Myrtaceae Melaleuca linariifolia Flax-leaved Paperbark
Myrtaceae Melaleuca quinquenervia Broad-leaved Paperbark
Myrtaceae Melaleuca spp.

Myrtaceae Tristaniopsis laurina Kanooka

Oxalidaceae Oxalis spp.

Phormiaceae Dianella caerulea Blue Flax-lily
Phyllanthaceae Glochidion ferdinandi Cheese Tree
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Scientific Name

Common Name

NSW Comm.

status status

Pittosporaceae

Pittosporum revolutum

Rough Fruit Pittosporum

Pittosporaceae

Pittosporum undulatum

Sweet Pittosporum

Poaceae Cynodon dactylon Common Couch
Poaceae Entolasia marginata Bordered Panic
Poaceae Entolasia stricta Wiry Panic
Poaceae Imperata cylindrica Blady Grass

Polygonaceae

Persicaria decipiens

Slender Knotweed

Polypodiaceae Platycerium bifurcatum Elkhorn Fern P
Proteaceae Banksia ericifolia Heath-leaved Banksia

Proteaceae Banksia integrifolia Coast Banksia

Proteaceae Banksia oblongifolia Fern-leaved Banksia

Proteaceae Banksia serrata Old-man Banksia

Proteaceae Banksia spinulosa Hairpin Banksia P
Proteaceae Grevillea sericea Pink Spider Flower

Proteaceae Hakea gibbosa Hakea

Sapindaceae Cupaniopsis anacardioides Tuckeroo

Sapindaceae

Dodonaea triquetra

Large-leaf Hop-bush

Smilacaceae

Smilax glyciphylla

Sweet Sarsparilla

Violaceae

Viola hederacea

Ivy-leaved Violet

Table 2. Weed plant species list

Family Species Name ‘ Common Name
Oleaceae Olea europaea subsp. cuspidata African Olive
Alliaceae Agapanthus spp. Agapanthus
Agavaceae Agave spp. Agave
Asphodelaceae Aloe vera Aloe

Araceae Zantedeschia aethiopica Arum Lily
Asparagaceae Asparagus officinalis Asparagus
Asparagaceae Asparagus aethiopicus Asparagus Fern
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Family Species Name ‘ Common Name
Sapindaceae Cardiospermum grandiflorum Balloon Vine
Asteraceae Chrysanthemoides monilifera Bitou Bush
Poaceae Stenotaphrum secundatum Buffalo Grass
Fabaceae (Faboideae) Medicago polymorpha Burr Medic
Asteliaceae Cordyline australis Cabbage Tree
Lauraceae Cinnamomum camphora Camphor Laurel
Asteraceae Conyza canadensis var. canadensis Canadian Fleabane
Arecaceae Phoenix canariensis Canary Island Date Palm
Asteraceae Dimorphotheca ecklonis Cape Daisy
Solanaceae Physalis peruviana Cape Gooseberry

Bignoniaceae

Tecoma capensis

Cape Honeysuckle

Asteraceae

Delairea odorata

Cape lvy

Asteraceae

Arctotheca calendula

Capeweed

Euphorbiaceae

Ricinus communis

Castor Oil Plant

Bignoniaceae

Macfadyena unguis-cati

Cat's Claw Creeper

Asteraceae

Hypochaeris radicata

Catsear

Agavaceae

Agave americana

Century Plant

Euphorbiaceae

Triadica sebifera

Chinese Tallowood

Asparagaceae

Asparagus plumosus

Climbing Asparagus Fern

Fabaceae (Faboideae)

Trifolium spp.

Clover

Asteraceae

Bidens pilosa

Cobbler's Pegs

Arecaceae

Syagrus romanzoffiana

Cocos Palm

Brassicaceae

Cardamine hirsuta

Common Bittercress

Caryophyllaceae

Stellaria media

Common Chickweed

Convolvulaceae Ipomoea purpurea Common Morning Glory
Fabaceae (Faboideae) Erythrina x sykesii Coral Tree

Asteliaceae Cordyline spp. Cordyine

Asteraceae Coreopsis lanceolata Coreopsis

Malaceae Cotoneaster spp. Cotoneaster
Oxalidaceae Oxalis corniculata Creeping Oxalis
Asteraceae Ageratina adenophora Crofton Weed
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Family Species Name ‘ Common Name
Iridaceae Dietes grandiflora Dietes
Araliaceae Hedera helix English lvy
Chenopodiaceae Chenopodium album Fat Hen
Moraceae Ficus spp. Fig

Asteraceae Conyza bonariensis Flaxleaf Fleabane
Asteraceae Conyza spp. Fleabane
Liliaceae Lilium formosanum Formosan Lily

Caryophyllaceae

Polycarpon tetraphyllum

Four-leaved Allseed

Araceae Monstera deliciosa Fruit Salad Plant
Fumariaceae Fumaria spp. Fumitory
Asteraceae Gazania rigens Gazania

Fabaceae (Faboideae)

Trifolium arvense

Haresfoot Clover

Apiaceae

Hydrocotyle bonariensis

Hydrocotyle

Araceae

Arum jtalicum

Italian Arum

Caprifoliaceae

Lonicera japonica

Japanese Honeysuckle

Nandinaceae

Nandina domestica

Japanese Sacred Bamboo

Poaceae

Pennisetum clandestinum

Kikuyu Grass

Plantaginaceae

Plantago lanceolata

Lamb's Tongues

Verbenaceae Lantana camara Lantana

Oleaceae Ligustrum lucidum Large-leaved Privet
Basellaceae Anredera cordifolia Madeira Vine
Rutaceae Murraya paniculata Marraya

Ochnaceae Ochna serrulata Mickey Mouse Plant

Convolvulaceae

Ipomoea indica

Morning Glory

Apocynaceae

Araujia sericifera

Moth Vine

Crassulaceae

Bryophyllum delagoense

Mother of millions

Caryophyllaceae

Cerastium glomeratum

Mouse-ear Chickweed

Tropaeolaceae

Tropaeolum majus

Nasturtium

Myrtaceae

Metrosideros excelsa

New Zealand Christmas
Bush

Phormiaceae

Phormium tenax

New Zealand Flax

Araucariaceae

Araucaria heterophylla

Norfolk Island Pine

Alliaceae

Nothoscordum borbonicum

Onion Weed
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Family Species Name ‘ Common Name
Oxalidaceae Oxalis spp. Oxalis

Malvaceae Sida rhombifolia Paddy's Lucerne
Poaceae Setaria palmifolia Palm Grass

Poaceae Ehrharta erecta Panic Veldtgrass
Arecaceae Phoenix spp. Phoenix Palm
Polygonaceae Acetosa sagittata Rambling Dock
Fabaceae (Caesalpinioideae) Senna pendula var. glabrata Senna

Brassicaceae Capsella bursa-pastoris Shepherd's Purse
Oleaceae Ligustrum sinense Small-leaved Privet
Agavaceae Yucca aloifolia Spanish Bayonet
Anthericaceae Chlorophytum comosum Spider Plant
Strelitziaceae Strelitzia reginae Strelitzia

Cannaceae Canna indica Tous-les-mois Arrowroot
Cyperaceae Cyperus eragrostis Umbrella Sedge
Poaceae Bambusa spp. Unidentified bamboo
Commelinaceae Tradescantia fluminensis Trad

Iridaceae Watsonia meriana Watsonia

Fabaceae (Faboideae) Trifolium repens White Clover
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3.5 Endangered Ecological Communities

There were no Endangered Ecological Communities (EEC) listed on BioNet in the wider area. During the site
visit, it was found that there were species common to the EEC Eastern Suburbs Banksia Scrub (ESBS),
however the soil type was not indicative of ESBS. Following are species typical of ESBS and those species in
bold are growing on the site.

Common species of ESBS: Banksia aemula, B. ericifolia, B. serrata, Eriostemon australasius, Lepidosperma
laterale, Leptospermum laevigatum, Monotoca elliptica, Xanthorrhoea resinfera

3.6 Threatened Plant Species

The vulnerable and endangered species to focus on-site searches for can be seen below in Table 3.
Following this Table is a brief discussion on each listed species that could be on the site.

Table 3. Threatened Plant Species (Source: Bionet)

Scientific Name Common Name NSW Status | Commonwealth No. of
Status records

Chamaesyce psammogeton Sand Spurge Endangered 1
Acacia terminalis subsp. terminalis | Sunshine Wattle Endangered Endangered 196
Syzygium paniculatum Magenta Lilly Pilly Endangered Vulnerable 15
AAllocasuarina portuensis Nielsen Park She-oak | Endangered Endangered 70
AAPersoonia hirsuta Hairy Geebung Endangered Endangered 1
Epacris purpurascens var. Vulnerable 1
purpurascens

Eucalyptus camfieldii Camfield's Stringybark | Vulnerable Vulnerable 12
Eucalyptus nicholii Narrow-leaved Black Vulnerable Vulnerable 2

Peppermint

Pimelea curviflora var. curviflora Vulnerable Vulnerable 1
AACallistemon linearifolius Netted Bottle Brush Vulnerable 2
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3.6.1 Sand Spurge Chamaesyce psammogeton

Habitat for Sand Spurge does not occur in the proposed development areas or immediate surrounds.

3.6.2 Sunshine Wattle Acacia terminalis subsp. terminalis
TSC-E, EPBC-E

Acacia terminalis is growing on-site, however the threatened subspecies, Acacia terminalis subsp.
terminalis, was not identified to be growing on the site. No seven part test was required. There is no
proposed disturbance near Acacia terminalis.

The recovery plan for this species (2010) has the site marked as a ‘current site’; see Figure 30, an extract
from the Acacia terminalis subsp. terminalis Recovery Plan (Bremner and Goeth, April 2010).

Between Gap Bluff Cottage and Officers Mess there is a sealed road way and garden bed edging. A garden
bed within 1m of the road way has an Acacia terminalis growing in it (see figure 29).
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Plate 72. Acacia terminalis growing on site Figure 29. Location of Acacia terminalis growing on

site (Latitude: 33°50’30”, Longitude: 151°17°00)
(Source: MotionX-GPS Waypoint)

Acacia terminalis subsp. terminalis is an erect or spreading shrub, 1-5 metres tall, with pale yellow flowers
and seed pods 3-11 cm long. Very limited distribution between Botany Bay to the northern foreshore of Port
Jackson. Recent collections have only been made from the Quarantine Station, Clifton Gardens, Dover
Heights, Parsely Bay, Nielson Park, Cooper Park, Chifley and Watsons Bays.

Coastal scrub and dry sclerophyll woodland on sandy soils. Habitat is generally sparse and scattered. Most
areas of habitat or potential habitat are small and isolated. Most sites are highly modified or disturbed due
to surrounding urban development. Flowers in autumn. Small birds and bees are natural pollinators. Seeds
mature in November and are dispersed by ants. Seed viability is high and recruitment