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Introduction and Background

1.1

N a m e o f t h e Proposed Activity

Supplementary works for the duplication of The Entrance Road, Erina

1.2

Local G o v e r n m e n t Area

1

Gosford

1.3

R T A Region

Hunter Region

1.4

Introduction

The NSW Roads and Traffic Authority (RTA) are proposing t o undertake supplementary
works for the upgrade project of The Entrance Road, between Terrigal Drive and Carlton
Road, Erina. The work is in addition t o those described in the Review of Environmental
Factors (REF) for the Duplication o f The Entrance Road, Erina (RTA 2004) and consists of
the following:
I.

An alternative crossing of Hubbards Creek consisting of a single span plank bridge, which
would replace the approved option of extending the existing box culverts;

2.

The construction of a 2.5m wide temporary pedestrian walkway on the eastern side of
the proposed plank bridge that would be used as a detour for pedestrians during
construction and removed on completion of the bridge;

3.

The construction of a 2:1 batter on the western side of The Entrance Road between
Hammersmith Drive and Karwin Avenue which would replace the approved option of
constructing a retaining wall; and

4.

The establishment and operation of a stockpile and compound site located
approximately 180m north of Carlton Road on the eastern side of The Entrance Road.

This Supplementary REF has been prepared by RTA Environmental Technology on behalf of
RTA Hunter Client Services. For the purposes of these works, the RTA is the proponent
and the determining authority under Part 5 of the Environmental Planning and Assessment
(EP&A) A c t 1979.
This Supplementary REF only provides a description of the proposed supplementary works,
the likely impacts of them on the environment and a description of the protective measures
t o be implemented. For consistency and understanding, this Supplementary REF should be
read in conjunction with the REF prepared for the upgrade of The Entrance Road, between
Terrigal Drive and Carlton Road, Erina (RTA 2004).
The description of the proposed works and associated environmental impacts have been
undertaken in context of Clause 228 of the Environmental Planning and Assessment
Regulation 2000, the Threatened Species Conservation (TSC) A c t 1995, the Fisheries
Management (FM) A c t 1994, and the (Commonwealth) Environment Protection and
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Biodiversity Conservation (EPBC) A c t 1999. In doing so, the REF helps t o fulfil the
requirements of Section 1 1 of the EP&A Act, that the RTA examine and take into account
t o the fullest extent possible, all matters affecting o r likely t o affect the environment by
reason of the activity.
This Supplementary REF has been prepared in accordance with the RTA's Proforma 1 REF as
presented in the RTA's Environmental Impact Assessment Policy, Guidelines and
Procedures, Version 4, 2001.
The findings of the REF would be considered when assessing:
•

Whether the proposed works are likely t o have a significant impact on the environment
and therefore the necessity for an Environmental Impact Statement (EIS) under Section
112 of the EP&A Act.

•

The significance of any impact on threatened species as defined by the TSC Act, in
Section SA of the EP&A Act and therefore the requirement for a Species Impact
Statement (SIS).

•

The potential for the proposed works t o significantly impact a matter of national
environmental significance o r Commonwealth land and the need t o make a referral to
the Commonwealth Environment Minister in accordance with the EPBC Act.

1.5

Background

The Entrance Road is identified as an important north-south link in the Central Coast
region. It provides links t o the commercial districts of Erina and Gosford as well as t o local
schools, such as Erina High and Central Coast Grammar, from the coastal suburbs of the
Gosford LGA. In March 2003, the NSW Premier announced a $16.6 million increase in the
State Government's commitment to The Entrance Road, taking the total value t o $37.7
million over four years. The RTA proposes t o upgrade The Entrance Road between Terrigal
Drive and Carlton Road from a two lane road t o a four-lane dual carriageway. In June 2004,
an REF for the upgrade of The Entrance Road between Terrigal Drive and Carlton Road was
finalised. However, since finalisation of the REF for the upgrade project, geotechnical
investigations and other updated information have resulted in a number of design
modifications t o the approved project.
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Description of Proposal Sites and Study Areas

2.1

Location

The approved project is located on The Entrance Road between Carlton Road and Terrigal
Drive, approximately 5km east of Gosford CBD in the suburb of Erina. The proposed
supplementary works would be undertaken within the approved project site with the
exception of the stockpile and compound site which would be located approximately 180m
north of Carlton Road on the eastern side of The Entrance Road. For the purpose of this
Supplementary REF, the Proposal site for each of the proposed supplementary works is
defined as the 'footprint' of those proposed works. In addition, the study area for each of
the proposed supplementary works is defined as their Proposal sites with an additional
buffer of approximately 100m to cover the potential impacts resulting from the proposed
works. Figure 2.1 shows the general locality of the supplementary works.
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Figure 2.1: General locality of the supplementary works (Street directory extract from:
Pacific Access; not t o scale)
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Description o f t h e Existing Environment

2.2
2.2.1

1

General

A detailed description of the area encompassing the Proposal sites and study areas of the
supplementary works between Terrigal Drive and Carlton Road is provided in the REF for
the Duplication o f The Entrance Road, Erina (RTA 2004). However, the main features
include:
•

Hubbards Creek, which is crossed by The Entrance Road approximately 400m north of
Terrigal Drive. Hubbards Creek si a minor tributary of Erina Creek, which is located
adjacent to the Proposal sites o f the single span plank bridge, temporary pedestrian
walkway and the 2:1 batter and is approximately 10m from the existing pavement edge
of The Entrance Road; and

•

The riparian zone of Hubbards Creek and Erina Creek t o the east and west of The
Entrance Road consists of mixed native and introduced plant species which is considered
t o be representative of Sydney Coastal Estuary Swamp Forest, which is listed as an
Endangered Ecological Community under the TSC Act. This vegetation community is
dominated by Melaleuca bkonvexa (Biconvex paperbark), which is listed as a vulnerable
species under both the TSC and EPBC Acts.

2.2.2

Stockpile and Compound Site

The Proposal site of the stockpile and compound site is currently being used to hold a
mixture of livestock, namely a small number goats and horses, as well as approximately four
disused trailers. The Entrance Road borders the northwest of the Proposal site, Erina Valley
Road t o the southwest and a residential property of Erina Valley Road t o the east. The
Proposal site is located at the base of a moderate t o steep slope, which inclines from the
south t o the north. Soils typical of the Proposal site belong t o the Yarramalong soil
landscape (Murphy 1993), which has been previously described for the approved project
(RTA 2004).
In addition t o the livestock and disused trailers, the Proposal site for the stockpile and
compound site consists of approximately 10 large Eucalypt trees, including Sydney Blue
Gums (Eucalyptus saligna) and Swamp Mahogany (Eucalyptus robusta), an understorey
consisting predominantly of weeds, such as Blackberry (Rubus fruiticosus) and Cobblers Peg
(B/dens pllosa) and pasture grasses. There are also a number of tree stumps within the
Proposal site. Apart from the livestock, fauna likely t o utilise the Proposal site would be
predominantly native avifauna, such as the Australian Magpie (Gymnorhina tibicen) as well as
some arboreal mammals such as, the Common Ringtail Possum (Pseudocheirus peregrinus).
Vehicular traffic has been restricted on Erina Valley Road and approximately 50m east of The
Entrance Road. A cul-de-sac has been constructed and a gate erected t o restrict access to
Erina Valley Road further t o the east. However, during flooding of Erina Creek, when The
Entrance Road is inundated around the Hubbards Creek crossing, the gate is opened to
allow vehicular traffic access t o Erina Valley Road / Chetwynd Road, which acts as a detour
t o Terrigal Drive. Other features of interest surrounding the Proposal site include Central
Coast Grammar, which is approximately 180m north (to the closest building) and a number
o f commercial premises immediately to the south. The commercial premises are located on
the southern side of the cul-de-sac of Erina Valley Road and consist of workshops and
saleyards.
Appendix A provides photographs of the Proposal site for the stockpile and compound
site.
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Description of the Supplementary Works

3.1

General

The supplementary works would be undertaken as part of the construction works for the
upgrade of The Entrance Road between Terrigal Drive and Carlton Road. As such, a
number of construction features, such as the workforce, working hours, additional truck
movements and timing would be similar to those discussed in the REF - Duplication o f The
Entrance Road, Erina (RTA 2004). The footprint of the works would result in an increased
area t o incorporate the supplementary works detailed in this REF. The supplementary
footprint works would include the area of the pedestrian footbridge and the stockpile and
compound sites (refer to Appendix B for concept designs). Only those features different
from the approved project have been discussed below.

3.2

S u p p l e m e n t a r y Works

3.2.1

Single Span Plank Bridge

This work involves the construction of a single span plank bridge as an alternative t o the
approved extension and amplification o f the existing Hubbards Creek culvert for the
upgrade of the Hubbards Creek crossing. The single span plank bridge would have the
following characteristics:
•

A 16m span superstructure with pre-stressed concrete planks and a cast-in-situ
reinforced concrete deck;

•

A 2.6m wide shared pedestrian / cycle path would be constructed on the eastern side of
the bridge;

•

Conduits would be included in the shared pedestrian / cycle path for the purpose of
supporting utilities;

•

Wall-type abutments would be constructed and a rock mattress protection (refer to
Appendix B) would be included within the creek bed; and

•

The bridge abutments would be supported on driven reinforced concrete piles.

The road design for the single span plank bridge would be consistent with the approved
project and would consist of four 3.3m wide travel lanes (two northbound and two
southbound), a I .3m wide median, 'Type F' barrier kerb and guttering. A typical long-section
of the bridge is provided in Appendix B.

3.2.2

Temporary Pedestrian Walkway

This work involves the construction of a temporary pedestrian walkway t o provide a detour
for pedestrians during construction of upgrade of The Entrance Road between Terrigal
Drive and Carlton Road. The pedestrian walkway would have the following characteristics:
•

It would be constructed on the eastern side of the proposed plank bridge and would be
approximately 90m in length and have a width of approximately 2.5m. The pedestrian
walkway would span from the corner of No. 280 The Entrance Road t o the service road
of the approved project; and

•

It would be only temporary and would be required for approximately six months while
construction of the Hubbards Creek crossing was undertaken.
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The exact design and construction method of the temporary pedestrian walkway is unknown
at this stage and it would be a requirement of the roadwork contractor of the approved
project t o determine this. However, the pedestrian walkway would be designed and
contracted t o the relevant RTA guidelines. A preliminary plan of the temporary pedestrian
walkway is provided in Appendix B.

3.2.3

2:1 Batter

This work involves the construction of a 2:1 batter along the western side of The Entrance
Road between Hammersmith Road and Karwin Avenue. The batter would replace the
approved option of constructing a retaining wall along the western side of The Entrance
Road and would be approximately 4I5nn in length. A plan of the proposed 2:1 batter is
provided in Appendix B.

3.2.4

Stockpile and Compound Site

This involves the establishment and operation of a stockpile and compound site located
approximately 180m north of Carlton Road on the eastern side of The Entrance Road. The
stockpile and compound site would service the upgrade of The Entrance Road between
Terrigal Drive and Carlton Road for the period of construction. The stockpile and
compound site would be approximately 2,565m2 and its longest boundary would be 87.7m
(on the southern side). Main elements of the site would include:
•

Worker's amenities and an administration office would be located within the boundaries
o f the stockpile and compound site;

•

Stockpiling of road base, select material and fill and general construction material would
be undertaken at the western end of the site. It is anticipated that minor levelling of the
site and the establishment of hardstand areas and bunds would be required;

•

A parking area for private and service vehicles would be established and construction
machinery when not in use would also be parked within the stockpile and compound
site;

•

The site would be temporarily fenced with security fencing and screening for stockpiles
and construction activities would also be erected;

•

Access t o and from the stockpile and compound site would be via The Entrance Road /
Erina Valley Road cul-de-sac only. During the establishment of the stockpile and
compound site it is envisaged that The Entrance Road would require minor pavement
works and line marking to provide for a right-turning lane from the existing northbound
lane; and

•

The operation of a concrete batching plant o r a pug mill would not be undertaken onsite and the requirements for road pavements (bitumen, concrete, etc.) would be sought
from existing suppliers.
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Construction Activities

3.3
3.3.1

Construction Methodology

Single Span Plank Bridge
The construction of the single span plank bridge would be undertaken using the following
methodology:
•

Following the construction of the temporary pedestrian walkway described above in
Section 3.2.2, the traffic lane widths of The Entrance Road at the existing crossing of
Hubbards Creek would be reduced;

•

The eastern cells of the existing culverts would be demolished and adjacent vegetation
removed;

•

Stage I of the single span plank bridge (the southbound carriageway) would be
constructed;

•

The traffic would be switched t o Stage I of the bridge and the remainder of the existing
culvert would be demolished;

•

Stage 2 of the single span plank bridge (the northbound carriageway) would be
constructed; and

•

The traffic would be switched to the final alignment.

1

It is anticipated that during construction of the single span plank bridge that the construction
of the rock mattress protection would be progressively undertaken.
Temporary Pedestrian Walkway
The exact design and construction method of the temporary pedestrian walkway is unknown
at this stage and it would be a requirement of the roadwork contractor of the approved
project to determine this. However, a methodology similar t o that set out below is
anticipated to be followed:
•

Vegetation following the alignment of the temporary pedestrian walkway would be
removed between the corner of No. 280 The Entrance Road and the service road of the
approved project;

•

The temporary pedestrian walkway would be constructed and appropriate signage
erected t o provide information t o pedestrians of the temporary detour; and

•

After the construction of Stage I of the single span plank bridge the pedestrians would
be switched t o the new shared pedestrian / cycle path and the temporary walkway
would be removed and the impacted area would be rehabilitated.

2:1 Batter
The construction of the 2:1 batter would be undertaken using the following methodology:
•

Vegetation within the work's footprint would be removed;

•

Select material and fill would be imported and shaped; and

•

The batter slope would be progressively landscaped / vegetated during the works.

Stockpile and Compound Site
The establishment of the stockpile and compound site would be undertaken using the
following methodology:
•

The stockpile and compound site's boundary would be fenced with appropriate security
fencing and the main access from the Erina Valley Road cul-de-sac constructed;

•

Minor pavement works and line marking of The Entrance Road would be undertaken;
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•

Existing remnant tree stumps would be removed and the understorey would be
removed / flattened where required. No trees would be removed;

•

Hardstand areas and bunds would be established and minor levelling, not involving
excavation, would be undertaken where required; and

•

Amenities, administration offices and parking areas would be established / constructed
and screening erected.

Following the completion of the upgrade o f The Entrance Road between Terrigal Drive and
Carlton Road, the stockpile and compound site would be decommissioned and the site
restored t o its previous condition.
3.3.2

Construction Equipment

Additional construction equipment for the supplementary works (that has not already been
described within the REF for the approved project (RTA 2004)) that would be required is as
follows:
•

Piling rig;

•

Concrete delivery truck / mixer; and

•

Concrete pump.

1
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4

Statutory Position

4.1

Local Environmental Plans

The supplementary works are located within the Gosford Local Government Area (LGA).
Gosford City Council regulates land use within this LGA through the Gosford Planning
Scheme Ordinance, 1968 (GPSO), which includes amendments t o March 2005, and the
Interim Development Order No. 122, /979 (ID0), which includes amendments t o February
2005. A discussion of the supplementary works regarding the GPSO and IDO are provided
below.

4.1.1

Single Span Plank Bridge

The proposed works would be undertaken within the road reserve of The Entrance Road at
Erina. Under the GPSO, the road reserve of The Entrance Road is unzoned. Nothing within
the GPSO restricts or prohibits development for the purposes of roads within unzoned land.
Therefore, the proposed construction of the single span plank bridge would be permissible
without consent from Gosford City Council.
4.1.2

Temporary Pedestrian Walkway

The proposed works would be undertaken within land zoned 9(a) Restricted Development
(Flood Prone Land). Under the GPSO, works for the purposes of roads are prohibited.
However, Clause 50 of the GPSO states:
Nothing in this Ordinance shall be construed as restricting o r prohibiting or
requiring development consent for:
(a)
the carrying out o f development o f any description specified in Schedule
5.
Item 7 of Schedule 5 states that:
The carrying out o f any development required in connection with the
construction, reconstruction, improvement, maintenance o r repair o f any main
road o r other road, except the widening, realignment o r relocation o f such
road.
The construction of the temporary pedestrian walkway is considered part of the upgrade of
The Entrance Road between Terrigal Drive and Carlton Road, which is a widening project.
However, considered separately the walkway would not constitute o r be in connection with
the widening of The Entrance Road, as its purpose is t o only provide access for pedestrians
of The Entrance Road while works are being undertaken. Therefore, the construction of the
temporary pedestrian walkway would not be prohibited within land zoned 9(a) and would
permissible without consent from Gosford City Council.

4.1.3

2:1 Batter

The proposed works would be undertaken within the road reserve of The Entrance Road at
Erina. Under the GPSO, the road reserve of The Entrance Road is unzoned. Nothing within
the GPSO restricts o r prohibits development for the purposes of roads within unzoned land.
Therefore, the proposed construction of the 2:1 batter would be permissible without
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consent from Gosford City Council.
4.1.4

Stockpile and Compound Site

The proposed stockpile and compound site is located within land zoned 7(c2) Conservation
and Scenic Protection (Scenic Protection — Rural Small Holdings). Under the IDO, works
for the purposes of roads would require consent from Gosford City Council. However, as
the works are for the purposes of a classified road, Clause I I C of SEPP 4 operates to
remove these consent requirements. Works undertaken within land zoned 7(c2) would
therefore be exempt from consent from Gosford City Council. For further information
regarding SEPP 4, refer to Section 4.3 of this REF.

4.2
4.2.1

Regional Environmental Plans
Sydney Regional Environmental Plan N o 6 - Gosford Coastal Areas

Sydney REP 6 applies to land to which the GPSO applies. The supplementary works
described within this report would be undertaken as part of the approved project for the
upgrade of The Entrance Road between Terrigal Drive and Carlton Road. Please refer to
the REF for the Duplication o f The Entrance Road, Erina (RTA 2004) for a discussion on the
applicability of Sydney REP 6.

4.3
4.3.1

S t a t e Environmental Planning Policies
State Environmental Planning Policy N o 4 — Development Without
Consent and Miscellaneous Exempt a n d Complying Development

SEPP 4 is designed to permit development for certain purposes by public utility undertakings,
t o be carried out without the necessity for development consent to be obtained. Clause
1 IC 'Classified Roads' of SEPP 4 states:
(I)

(2)

II; in the absence o f this clause, development f o r the purposes o f a
classified road o r proposed classified road may be carried out only with
development consent, that development may be carried out without that
consent.
In this clause, classified road has the same meaning as i t has in the Roads
A c t 1993.

The Entrance Road is defined as a classified road under the Roads A c t 1993. The
establishment and operation of the stockpile and compound site is for the purpose of the
upgrade of The Entrance Road between Terrigal Drive and Carlton Road. Therefore, the
establishment and operation of the stockpile and compound site within land zoned 7(c2)
would not require the consent of Gosford City Council.
4.3.2

State Environmental Planning Policy N o 19— Bushland in Urban Areas

Gosford City Council is identified within Schedule I - Areas and part areas to which the
policy applies, of SEPP 19. The supplementary works described within this report would be
undertaken as part of the approved project for the upgrade of The Entrance Road between
Terrigal Drive and Carlton Road. Therefore as described in the REF for the Duplication of
The Entrance Road, Erina (RTA 2004), Clause 9 — Land adjoining land zoned o r reserved for
public open space, is relevant t o the Proposal including the supplementary works. The
clause requires the effects of the proposed activities o r development t o the land zoned for
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public open space t o be considered. Particular attention should be given t o the erosion of
soils, the saltation of streams and waterways and the spread of weeds and introduced plants
within the bushland. Consideration has been given to the possible impacts of the proposed
activities of the supplementary works and the works of the original Proposal. The
considerations of the potential impacts of the Proposal are detailed in Chapter 7 o f this REF.
4.3.3

State Environmental Planning Policy N o 44— Koala H a b i t a t Protection

Gosford City Council is identified within Schedule I — Local Government Areas, o f SEPP 44
as an LGA in which Koalas are known to occur. The supplementary works described within
this report would be undertaken as part of the approved project for the upgrade o f The
Entrance Road between Terrigal Drive and Carlton Road. Please refer to the REF for the
Duplication o f The Entrance Road, Erina (RTA 2004) for a discussion on the applicability of
SEPP 44.

4.4

1

C o n f i r m a t i o n o f P a r t 5 Position

All relevant statutory planning instruments have been examined for the Proposal. It is
concluded that the Proposal is not subject to development consent requirements.
Therefore, assessment of the Proposal can be undertaken under Part 5 of the EP&A Act.
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5

Concept Stage

5.1

Objectives

The objectives of the supplementary work would be consistent with the objectives of the
approved project (RTA 2004). However, specifically the supplementary works would aim to
address the issues / constraints that have been identified since finalisation of the REF for the
approved project while minimising impacts on the environment.
5.2
5.2.1

O p t i o n s Considered
Single Span Plank Bridge

Option 1 — Do nothing
The D o nothing' option would involve constructing the original culvert extension and
amplification as described in the REF for the approved project (RTA 2004). Geotechnical
investigations undertaken since approval have identified the soils in the vicinity of the existing
Hubbards Creek culvert as being 'soft soils' and therefore not suitable for the foundations of
the extension and amplification of the culvert. Therefore, this option would not address the
geotechnical constraints associated with Hubbards Creek and would result in the upgraded
culvert experiencing differential settlement. This option would be subject to ongoing high
maintenance.
Option 2 — Box culvert with timber piles
This option would involve a similar design as was originally proposed but it would use timber
piles t o minimise the risk of differential settlement. However, there would be some
uncertainty t o whether the timber piles would eliminate the risk o f differential settlement
and it is expected that there would be some level of differential settlement between the box
culvert and the fill adjacent t o the culvert on the road approaches. It is anticipated that this
option would require ongoing maintenance of the pavement, median, kerb and gutter. This
option would also require works within Hubbards Creek, such as a cofferdam and sheet
piling, and would require the creek alignment t o be directed t o the culvert cell.
Option 3 — Single span plank bridge
This option would require the construction of a 16m single span superstructure with prestressed concrete planks and a cast-in-situ reinforced concrete deck. This option is unlikely
t o suffer from differential settlement as its construction can avoid the geotechnical
constraints associated with Hubbards Creek. The bridge would also be designed for a 100year design life and would therefore reduce maintenance requirements.
The bridge can be located t o eliminate the need for creek realignment and would avoid
construction work within Hubbards Creek. The use of a bridge is also likely t o promote the
rehabilitation of Hubbards Creek by returning the Creek to its natural state.
Preferred Option
The single span plank bridge (option 3) was determined t o be the preferred option as it
provides a long-term solution t o addressing the geotechnical constraints associated with
Hubbards Creek. Furthermore, it minimises the potential impacts associated with the
ecology o f Hubbards Creek.
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5.2.2

Temporary Pedestrian Walkway

Option I — Do nothing
The D o nothing' option would involve no provisions for pedestrian access while works are
being undertaken at the Hubbards Creek crossing. This option would remove pedestrian
access for approximately six months, as the existing pedestrian access would be removed
during construction of Stage I of the single span plank bridge and no access would be
reinstated until the works have finished. This option would not comply with the safeguard
described in the REF for the Duplication o f The Entrance Road, Erina (RTA 2004) that
states, 'Provisions would be made for safe pedestrian and cyclist access along The Entrance
Road during geotechnical investigations and duplication works'.
Option 2 — Temporary pedestrian walkway
This option would involve the construction of a temporary pedestrian walkway t o provide a
detour for pedestrians during construction of the Hubbards Creek crossing. The walkway
would be approximately 90m in length and would have a width of approximately 2.5m. The
walkway would be only temporary and would be required for approximately six months.
Option 3 — Temporary pedestrian walkway (with additional staging)
This option is as described above in option 2 however it would be undertaken in three
stages during the period of construction.
Preferred Option
The temporary pedestrian walkway (option 2) is the preferred option as it provides access
for pedestrians across Hubbards Creek during the construction period. This option would
address the Proposal objectives and would have a reduced costing and construction time
compared t o other option considered.
5.2.3

2:1 Batter

Option I — Do nothing
The D o nothing' option would involve constructing the approved retaining wall along the
western side of The Entrance Road between Hammersmith Road and Karwin Avenue as
described in the REF for the approved project (RTA 2004). This would greatly increase cost
and would not fit within budget limits for the proposed works.
Option 2 — 2: I Batter
This option involves the construction of a 2: I batter along the western side of The Entrance
Road between Hammersmith Road and Karwin Avenue. The batter would be approximately
4I 5m in length and would address the requirements of the Proposal objectives.
Preferred Option
The 2:1 batter is the preferred option as it fulfils the objectives and requirements of the
Proposal and offers significant cost saving, meeting financial requirements.
5.2.4

Stockpile a n d Compound Site

Option 1 — Do nothing
The D o nothing' option would involve undertaking the works for the upgrade of The
Entrance Road between Terrigal Drive and Carlton Road without a dedicated stockpile and
compound site. This option would involve sourcing materials on a daily basis and undertaking
administrative duties from a remote office, which could potentially result in logistical issues
during the proposed 18-month construction period of the approved project.
Option 2 — Terrigal Drive Site
This option would involve the existing compound site for the Terrigal Drive roundabout
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project being utilised for The Entrance Road Proposal. The site would require little
preparation however the location would be remote t o the construction site and would
require additional consultation with the landholder and high rental costs. Given the excess
transportation of equipment and high costs this option was not considered suitable.
Option 3 — Council owned property, The Entrance Road
This option would involve the compound and stockpile site being located at a council owned
property on The Entrance Road. This site offers a close location and good financial benefits
however the site is small in size and is quite fragmented. This site was not considered to be
adequate for the requirements of The Entrance Road compound and stockpile site due to
the fragmentation and size of the land.
Option 4 — Karwin Avenue property
This option would involve the establishment o f the compound and stockpile site at a
property off Karwin Avenue. This site offers an adequately sized area of land and is located
nearby t o the Proposal site. However this site is located on flood prone land and is currently
under determination for the location of a golf driving range. This site was not considered
further given the pending DA application and risk of flooding.
Option 5 — 180m north of Carlton Road on the eastern side of The Entrance Road
This option involves the establishment and operation of a stockpile and compound site
approximately 180m north of Carlton Road on the eastern side of The Entrance Road. The
stockpile and compound site would be approximately 2,565m2 and include worker's
amenities, an administration office, stockpiling and hardstand areas and a parking area.
Access t o and from the stockpile and compound site would be via The Entrance Road / Erina
Valley Road cul-de-sac.
In addition, vegetation removal would be limited t o predominantly an understorey of weeds,
such as Blackberry (Rubus fruiticosus) and Cobblers Peg (B/dens pilosa) and pasture grasses.
N o trees would require removal.
Preferred Option
The preferred location for the stockpile and compound site is 180m north of Carlton Road
on the eastern side of The Entrance Road as it provides a location within close proximity of
the Proposal site and is within allocated funding for the lease of the stockpile and compound
site. The site size and area is considered adequate for the requirements of a compound and
stockpile site and would meet the objectives o f the Proposal. This site was identified as the
preferred option following consultation with the local community as detailed in Chapter 6.2

I
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6

Background Investigations and Consultation

6.1

Background Investigations and Database Searches

The Proposal site is located entirely within the construction footprint that was assessed
under the REF prepared for the upgrade o f The Entrance Road, Erina (RTA 2004). Desktop
database searches conducted for this Supplementary REF were only undertaken t o identify
any additions o r changes to listings within the study area. Other desktop searches, such as
acid sulphate soils (ASS) and air quality, utilise the results from the REF for the approved
project (RTA 2004) as an accurate representation of the current study area including the
proposed compound and stockpile site, considering it unlikely that previously identified
conditions associated with ASS and air quality would have of changed.
The information below provides a summary of the search results undertaken. Copies of all
the search results are provided in Appendix C.
Australian Heritage Database
A search of the Australian Heritage Database was undertaken on 9 March 2005 for listings
within the Gosford City LGA. A total o f 38 records were found, however, no sites are
known t o exist within o r in the immediate vicinity of the study area and it is not anticipated
that the Supplementary works would impact on any item listed in the search.
N S W Heritage Office State Heritage Register/Inventory
A search of the State Heritage Register and Inventory was undertaken on 9 March 2005 for
sites listed within the Gosford City LGA. 154 items were listed on the Register and 1 I
records were listed on the Inventory. None of the items are located within the vicinity of
the study area with the closest items found in west Erina approximately I .6km southwest of
the Proposal sites. It is not anticipated that the Supplementary works would impact on any
item listed on the State Heritage Register/Inventory.

1

N S W DEC Aboriginal Heritage Information Management System (AHIMS)
A search of the AHIMS database was conducted on 24 March 2005 for any records within a
5km radius of the Proposal sites. This resulted in no known Aboriginal objects o r places
being found in o r around the Proposal sites.
N S W DEC Atlas of N S W Wildlife — Threatened Flora and Fauna Records
A search of the NSW DEC Wildlife Atlas for threatened flora and fauna was undertaken in
March 2005, t o determine the known occurrence of threatened species listed under the
TSC Act within a 1km radius of the Proposal sites.
Results of the database search indicate that two flora species; Melaleuca biconvexa and
Epacris purpurascens var. purpurascens, and seven fauna species; Koala (Phascolarctos
cinereus), Powerful Owl ( N / f o x strenua), Black Bittern (Ixotnychus flay/coils), Eastern False
Pipistrelle (Falsistreflus tasmaniensis), Eastern QuoII (Dasyurus viverrinus), Glossy BlackCockatoo (Calyptorhynchus lathami) and the Greater Broad-nosed Bat (Scoteanax
rueppelk) are known t o occur within 1km of the Proposal sites. Further discussion of
threatened flora and fauna species listed under the TSC Act and potentially occurring within
the study area is detailed in Chapter 7 of this report.
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D E H Protected Matters (EPBC Act) Database
A search of the EPBC Act Online Database was undertaken on 9 March 2005, in search of
listed matters o f National Environmental Significance (NES) within a I km radius of the study
area, the results of which are presented below in Table 7.1.
Table 7.1: Summary of EPBC Act Database search
EPBC A c t Protected Matters

W i t h i n a Skm radius of the study area

World Heritage Properties

None present

National Heritage Places

None present

Wetlands of International Importance

None present

Commonwealth Marine Areas

None present

Threatened Ecological Communities

No communities potentially occurring

Threatened Species

16 species potentially occurring

Migratory Species

8 species potentially occurring

Marine Species

12 species potentially occurring

Listed Commonwealth Lands

One area present — Communications,
Information Technology and the Arts Telstra Corporation Limited

State and Territory Reserves

One area present — Crowdy Bay National
Park, NSW

Regional Forest Agreements (RFA)

Lower North East NSW RFA

It is unlikely that the Supplementary works would impact on any of the items listed in Table
4.1, however the potential impacts of the Supplementary works upon EPBC Act NES
matters are further discussed in Chapter 7.
N S W DPI FishFiles Database and Threatened Species List
A search of the NSW Fisheries FishFiles Database and threatened species list was conducted
on 9 March 2005, for records of threatened aquatic species, populations and endangered
ecological communities listed under the FM A c t 1994. Results of the database search
indicate that no threatened species are known t o occur within the Lake Macquarie/Tuggerah
Lakes Catchment.
Further discussion on threatened fish species potentially present within the study area is
discussed further in Chapter 7 of this report.
N S W DPI Noxious Weeds List
A search o f the NSW Department of Primary Industries noxious Weeds List for the
Gosford LGA was undertaken on 9 March 2005. The database search found 42 noxious
weeds as being listed within the Gosford LGA.
A t the time o f the site inspection, noxious weed species identified included, Blackberry
(Rubus fruticosus) and Lantana camara both W 3 listed species, under the Noxious Weed
A c t 1993.
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N S W DEC Contaminated Land Records
A search of the DEC's Contaminated Land Records database was conducted on 9 March
2005. Results indicate that there are three registered contaminated sites within the Gosford
LGA. The closest site t o the Proposal sites is approximately 850m southwest in Aston Road
and would not be affected by the proposed works.

6.2

G o v e r n m e n t and C o m m u n i t y Consultation

As a result of the proposed construction of the single span plank bridge and temporary
pedestrian walkway over Hubbards Creek, it was considered that the Fisheries Division of
the Department of Primary Industries (DPI Fisheries) should be consulted again to
determine if they have any additional issues or concerns.
Fisheries were contacted by telephone on 8 April 2005 and informed of the proposed
supplementary works on The Entrance Road. DPI Fisheries considered the supplementary
works as preferential t o those stated in the REF for the approved project (RTA 2004) and as
such would have no objections t o the proposed works.
A meeting was held between RTA representatives and local community members in relation
t o the location of the site Stockpile and compound site. The meeting provided the local
community with the opportunity comment and provide commentary on the proposed
location of the stockpile and compound site. This meeting also allowed the RTA t o address
concerns and identify a preferred site. As a result of the meeting the site identified in
Chapter 3.2.4 was identified as the preferred location.

1

1
1
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7

Environmental Assessment

7.1

General

This section o f the Supplementary REF provides a description of the additional potential
environmental impacts associated with the supplementary works only, and provides sitespecific safeguards to ameliorate the identified potential impacts. The supplementary works
would be undertaken as part of the construction works for the upgrade of The Entrance
Road between Terrigal Drive and Carlton Road. Site-specific safeguards described within
the REF (RTA 2004) undertaken for that project would also apply t o these supplementary
works.
A Contractor's Environmental Management Plan (CEMP) will be developed for the upgrade
of The Entrance Road between Terrigal Drive and Carlton Road in accordance with the
specifications set out in the RTA's Environmental Protection (Management System) — QA
Specifications G36. This CEMP would incorporate additional site-specific requirements,
outlined below, which are not covered by G36.
7.2

Soils and Geology

Potential Impacts
Single Span Plank Bridge
The construction of the single span plank bridge would not result in any additional potential
impacts regarding soils and geology.
Temporary Pedestrian Walkway
The temporary pedestrian walkway would result in the removal of vegetation, which would
expose soils creating an erosion risk and could potentially expose acid sulphate soils (ASS)
during the construction of the walkway should they be present.
2: I Batter
The removal of vegetation required for the construction of the batter would expose soils to
an erosion risk and an increased potential for erosion and sedimentation would result prior
t o stabilisation of the fill of the batter.
Stockpile and Compound Site
The removal of vegetation and tree stumps required for the use of the stockpile and
compound site would expose soils to an increased erosion risk. Additionally, fill material
would potentially be transported to the compound site t o create a level base for the site
increasing sediment load potential until stabilisation of the material.
Additional Site Specific Safeguards
N o additional safeguards are required as part of this supplementary REF.
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W a t e r Q u a l i t y and Hydrology

7.3

Potential Impacts
Single Span Plank Bridge
During construction of the single span plank bridge an increased risk o f sedimentation from
erosion of soils during the excavation of the piles and an increased risk o f scouring of
exposed creek banks during operation of the Proposal may lead t o increased turbidity levels.
Additionally the potential for pollution of the waters from pavement materials, fuel and
hydraulic fluid leaks during removal of the existing culvert cells and construction o f the single
span plank bridge may occur.
The removal of the culvert cell would alter the hydrology of the site within the Hubbard's
Creek catchment. The modification would result from the removal o f the culvert cells and
the creation of the road batter associated with the bridge formation and road upgrade. As
described in the addendum hydraulic assessment (refer to Appendix F), the supplementary
works would increase the waterway area allowing higher flows t o progress through the site.
However given the low peak flow change (0.4%) it is not considered t o be a major impact.
The Supplementary works would not substantially affect the velocity of Hubbard's Creek
flow or the peak flood levels and would provide a reduced likelihood of blockage at the site
in peak flow given the increased area for in stream materials t o pass through.
The removal of existing culvert cells has the potential t o result in an increase in turbidity and
a disturbance of ASS. The disturbance t o ASS during the removal o f the existing culvert cells
is shown as a high risk on the DIPNR ASS map and could lower the pH o f the water.
Temporary Pedestrian Walkway
The construction of the pedestrian walkway has the potential to impact on the water quality
and hydrology at the site through pollution from pavement materials, fuel and hydraulic fluid
leaks during construction of the pedestrian walkway. There would be an increased risk of
sedimentation during construction of the pedestrian walkway, from erosion o f exposed soils
resulting from clearing and excavation.
2: I Batter
An increased risk of sedimentation during construction of the 2:I Batter would result from
the removal of vegetation and exposure of soils during the construction period.
Stockpile and Compound Site
An increased risk of erosion and sedimentation during the construction period from the
removal of groundcover and tree stumps for the stockpile and compound site and the
potential for sediment from stockpiles t o enter the stormwater system during periods of
high rainfall. Additionally the preparation of the site and removal o f tree stumps has the
potential t o disturb ASS should they exist at the site. The occurrence o f ASS at the
proposed stockpile and compound site is considered high on the DIPNR acid sulphate soils
map (refer t o Appendix C).
Additional Site Specific Safeguards
•

The removal of the existing culvert cells would be planned t o have the least
environmental impact on Hubbards Creek and Erina Creek as possible and would
respect the following:
-

Works would not be undertaken during periods of high water flow within Hubbards
Creek;

-

Works would not be undertaken during periods of moderate t o heavy rainfall;
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-

Works would be undertaken within as short a timeframe as possible;
Visual inspection of the works would be undertaken by a site supervisor and should
the works result in high levels of turbidity, works would immediately cease and the
removal methodology would be revised;

•

Any pavement materials that fall into Hubbards Creek would be recovered immediately;
and

•

All exposed creek banks would be treated progressively with appropriate scour
protection;
Following extended periods of heavy rainfall and / o r periods o f high flow within
Hubbards Creek, scour protection works would be inspected t o ensure they are
performing correctly and any concerns would be rectified immediately;

•

•

7.4

The occurrence of ASS within the proposed stockpile and compound site would be
determined prior to the commencement of works t o identify the need for an ASS
Management Plan regarding disturbance of the soil at the stockpile and compound site.

Biodiversity

Potential Impacts
Single Span Plank Bridge
Searches o f the DEC Atlas of NSW Wildlife — Threatened Flora and Fauna Records, DEH
Protected Matters (EPBC Act) Database and DPI FishFiles Database were undertaken for
the Supplementary REF. These were undertaken to determine:
•

Whether any recently listed threatened flora and fauna species under the TSC Act, the
FM Act and the EPBC Act are likely t o be impacted on as a result of the Supplementary
works; or

•

Whether any recently recorded threatened species not detected in previous ecological
assessments would be likely t o be impacted on as a result of the Supplementary works.

As a result of the searches, it is not anticipated that the supplementary works would impact
upon any recently listed o r previously undetected threatened species. The ecological
assessment undertaken for the REF prepared for the upgrade of The Entrance Road, Erina
(RTA 2004) is still considered valid for the single span plank bridge.
The construction of a single span bridge as opposed t o the original proposed extension and
amplification of the existing culvert would provide positive impacts for Hubbards Creek and
the surrounding environment. The construction of the bridge would not require extensive
works within Hubbards Creek and would eliminate the need for creek realignment. After
construction, Hubbards Creek is expected t o return t o a natural state. The build-up of
debris and rubbish associated with the existing culvert would reduce and by removing the
culvert cells, fish passage would be encouraged.
Additional potential impacts on biodiversity resulting from the construction of the single
span plank bridge may result from the existing culvert potentially providing a shelter for
native fauna species. Therefore the removal of the culvert could have an impact on habitat
and may displace any fauna species that utilise the habitat.
Temporary Pedestrian Walkway
An ecological assessment (Appendix D) was undertaken by Biosis on 4 January 2005 at the
proposed location of the pedestrian walkway t o identify any additional constraints that may
be required for the Supplementary REF. It was noted in the original ecological assessment
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that to the eastern side of The Entrance Road, one endangered ecological community (EEC)
being the Sydney Coastal Estuary Swamp Forest Complex, and one vulnerable plant species,
Melaleuca biconvexa, exist at the Proposal site. The Sydney Coastal Estuary Swamp Forest
Complex (Swamp Mahogany Paperbark Forest) has been replaced by the Swamp Sclerophyll
Forest (SSF) on the Federal and State Acts as described in the Biosis assessment (refer to
Appendix D). The SSF represents the same community as identified by the Sydney Coastal
Estuary Swamp Forest Complex in the REF for the approved project (RTA 2004). These
species are listed under the TSC Act and EPBC Act.
The construction of the pedestrian walkway would result in the removal of some vegetation
t o the eastern side of The Entrance Road and would result in an indirect impact t o three M.
biconvexa stems. The Biosis report provides eight part tests under the TSC Act and EPBC
Act test of significance for the EEC and M. bkonvexa that has determined construction and
operation of the pedestrian walkway would not have any adverse impacts.
The EEC t o the east of The Entrance Road was identified to be in poor condition with large
proportion of weeds occupying the roadside verge and extending into the community.
Vegetation within approximately 10m of the road has been previously cleared and is
dominated by exotic and weed species. A few scattered M. biconvexa species were identified
in the vicinity of the road however the condition of these species was again considered poor.
As a result of the construction of the pedestrian walkway it is anticipated that approximately
0.3ha of the EEC would be removed. Eight-part tests under the EPBC Act and TSC Act were
undertaken to assess the impact of the temporary pedestrian walkway on the EEC and M.
bkonvexa. These assessments revealed that the temporary pedestrian walkway is unlikely to
have a significant impact on the community or species at the site given the scale of the works
and the degraded nature of the immediate environment.
No additional threatened species were recorded at the Proposal site in either assessment
undertaken by Biosis. Given the small area to be developed the degraded nature o f the
habitat and high proportion of weeds and exotic species within the Proposal site, it was
considered unlikely that threatened species would utilise the area as a sole habitat.
Additionally no fallen logs, hollow-bearing trees, leaf litter or rocky platforms are present in
the Proposal site and therefore it is considered unlikely that the temporary pedestrian
walkway would have any significant impact on threatened species o r their habitat.
2:1 Batter
An ecological assessment (Appendix E) was undertaken by Biosis at the proposed location
of the 2:1 Batter to identify any additional impacts that may be result from the construction
works. It has been noted in the original ecological assessment that t o the western side of
The Entrance Road M. bkonvexa, a vulnerable plant species listed on the TSC Act and EPBC
Act, is present at the location of the Proposal site. Additionally a highly degraded portion of
the EEC Swamp Sclerophyll Forest is present.
Melaleuca biconvexa is relatively abundant within and surrounding the study area with
scattered occurrences throughout the western roadside and a concentration t o the south of
the Proposal site. As a result of the 2:1 Batter 20 stems of the species would be removed
and an additional 12 stems would be within the indirect impact zone from the works and
therefore would be unlikely t o survive the construction works of the Proposal.
Eight-part tests (TSC Act and EPBC Act Significance Assessment) revealed that the proposed
works would be unlikely t o have a significant impact t o the M. biconvexa population o r the
EEC given the small area to be developed and the degraded condition of the habitat. This
was attributed t o the poor condition of the vegetation within the study area and the highly
modified structure and high proportion of exotics and weed species at the site.
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Stockpile and Compound Site
Vegetation at the proposed stockpile and compound site is dominated by exotic grass
species and noxious weeds such as Blackberry (Rubus fruiticosus) with a few scattered
Eucalypt trees present. This vegetation provides little habitat value and the Proposal site is
currently used t o keep livestock. It is not expected that any threatened fauna species would
occupy the site given the lack of suitable habitat and the presence of livestock at the site.
The site would be cleared of debris and potentially levelled in preparation for the compound
site, which would result in the removal of the Blackberry clumps and some exotic and native
groundcover at the location. No trees would be removed at the stockpile and compound
site as part of the supplementary works.
Several trees stumps are located within the proposed compound site that may provide
shelter for small animals. These stumps are t o be removed as part of the preparation of the
site. Given the location and current use of the site it is not anticipated that the tree stumps
provide permanent habitat for fauna species therefore it is not anticipated that the removal
of these stumps would have any adverse impact t o the fauna habitat values of the Proposal
site.
Additional Site Specific Safeguards
•

Prior t o the removal of the existing culvert cells and tree stumps, an inspection would
be undertaken by a qualified ecologist to determine the presence of fauna. Should any
fauna be present within the culvert, a representative of Wildlife Information and Rescue
Service (WIRES), Central Coast would be contacted t o remove the fauna;

•

After the removal of the existing culvert cells, Hubbards Creek would be rehabilitated at
the section where the existing culvert is located. Natural bed material would be placed
within this section that is consistent with upstream and downstream situations; and

•

Species used in the revegetation of the 2:1 batter site and temporary pedestrian walkway
would be representative of the two vegetation communities impacted;

•

The stockpile and compound site would be included under the area of the Weed
Management Plan (WMP) as described in the REF for the approved project (RTA 2004).

Removed Safeguards
The supplementary works have modified several construction activities proposed within the
study area. As a result several safeguards within the REF for the approved project would
become irrelevant t o the Proposal as they are concerned with works that would no longer
be undertaken as part of the Proposal. Below is a list of the safeguards t o be removed from
Biodiversity within the REF for the Duplication o f The Entrance Road, Erina (RTA 2004):
•

I

•

•
•

N o more than 10 individuals of Melaleuca biconvexa would be removed as part of this
Proposal. If any more than 10 individuals are required t o be removed a qualified
ecologist would be consulted.
Culverts would be set at, o r below, the creek bed t o maintain the natural flow of the
creek. Consideration would be given t o setting the new single cell box culvert lower
into the creek bed than the existing culverts t o facilitate fish passage during low flow
conditions and avoid pooling upstream of the culvert.
Natural sediments from the site (e.g. silt, gravel, rocks, etc.) would also be placed inside
the culvert t o mimic the natural fish habitat within the area.
Ongoing maintenance including the removal o f flood debris of the culvert would be
undertaken t o ensure the culvert is functioning effectively and that fish passage is
maintained.
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7.5

Indigenous Heritage

Potential Impacts
Background searches have shown that no identified indigenous artefacts o r places occur
within the Proposal sites of the Supplementary works and no additional listings have
occurred since the REF for the approved project (RTA 2004). This is supported by the
Umwelt indigenous heritage assessment findings of the REF for the approved project (RTA
2004). Umwelt assessed the study area of the REF for the approved project (RTA 2004) for
items of indigenous heritage significance, which included the sites o f the temporary walkway,
2:1 batter and single span bridge. Umwelt concludes that no Aboriginal sites, materials,
artefacts or areas occur within the study area. This has been attributed t o the past
disturbances within the study area and the small size of the proposed works.
Given the findings of the background searches and the Umwelt assessment, it is not
anticipated that the proposed works for the single span plank bridge, temporary pedestrian
walkway o r 2:1 batter would impact upon indigenous heritage within o r surrounding the
Proposal sites.
The stockpile and compound site is located outside of the original study area and as such has
not been assessed by the REF for the approved project (RTA 2004). Background searches
within this REF have not resulted in any listings for indigenous objects o r places within the
proximity of this site. Past activities at the proposed stockpile and compound site would
have resulted in clearing and disturbance of the soil which would have impacted upon any
indigenous items had they existed at the location. Additionally the proposed work would not
involve excavation at the site further reducing the likelihood of any indigenous items being
discovered or affected. Therefore it is not anticipated that the proposed works at the site
would impact upon any indigenous artefacts or places.
Additional Site Specific Safeguards
No additional safeguards are required as part of this Supplementary REF.
7.6

1

1
1

Non-Indigenous Heritage

Potential Impacts
The Umwelt indigenous assessment for the REF for the approved project (RTA 2004)
identified two items of non-indigenous heritage value. These two items were both identified
on the western side of The Entrance Road and include:
• The remains of wooden abutments of a bridge or wharf on both the eastern and
western banks of the Erina Creek, which are considered t o possess a moderate level
of significance; and
• The remains of a telegraph pole, located immediately south o f the abutments, which
is considered t o be o f low significance.

1

The study area assessed by the Umwelt report is detailed in Figure 6.1 in Appendix D of
the REF for the approved project (RTA 2004). This study area includes the Proposal site for
works described in this REF, excluding the stockpile and compound site, and therefore it is
considered that the likelihood of additional items of non-indigenous heritage value existing
within the Proposal sites is considered low.

1

Background searches were undertaken for the Gosford LGA to identify any new listings that
may have occurred since the REF for the approved project (RTA 2004). These results are
detailed in Section 6 and copies of the searches are available in Appendix C. These results
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show some new listings have occurred however these listings are not located within the
study area.
Details of additional potential impacts are listed below.

I

Single Span Plank Bridge
The construction of the single span plank bridge would not result in any additional potential
impacts regarding non-indigenous heritage.
Temporary Pedestrian Walkway
The construction of the temporary pedestrian walkway would not result in any additional
potential impacts regarding non-indigenous heritage.
2:1 Batter
The works of the 2:1 batter would be undertaken on the western side of the roadway and
are the closest works to the two items identified above. The batter extent would vary along
the length of the works up to approximately eight meters from The Entrance Road. Given
the proximity of the items to the roadway and the scale of the proposed works it is not
anticipated that either of these items would be affected by the construction of the 2: I batter.
Stockpile and Compound Site
The location of the stockpile and compound site is outside the study area of the Umwelt
indigenous report prepared for the REF for the approved project (RTA 2004). However,
database searches have revealed no listings of items of heritage significance located within
the vicinity of the Proposal site. Furthermore, during the field inspection of the Proposal site
no evidence of non-indigenous heritage was observed. As a result of the minor activities
proposed to be undertaken within the stockpile and compound site and the existing use of
the site, it is unlikely that unknown items of non-indigenous heritage value would be
impacted on.
Additional Site Specific Safeguards
No additional safeguards are required as part of this Supplementary REF.
7.7

Noise

Potential Impacts

I

Single Span Plank Bridge
The construction of the single span plank bridge would result in additional potential noise
impacts due to piling activities associated with the construction of the bridge. Piling would be
required to be undertaken for a period of up to 3 weeks during construction. The piling
activities are expected to exceed DEC criteria for daytime construction noise goals however
a performance approach would be followed that allows the implementation of best
management practise in reducing construction noise towards the DEC goals. Given the
safeguard measures to be implemented and the level of consultation expected prior to the
construction period it is not anticipated that the proposed works of the single span plank
bridge would cause adverse comment from the community.
Temporary Pedestrian Walkway
The construction of the pedestrian walkway would not result in any additional potential
impacts regarding noise.
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2:1 Batter
The construction of the 2:1 batter would not result in any additional potential impacts
regarding noise.
Stockpile and Compound Site
A minor increase in the level of noise t o the surrounding residents and school would occur
as a result of the stockpile and compound site. However, the site would be structured to
ensure noisy activities such as stockpiling and plant and equipment storage occurred t o the
western end, approximately 100m away from residential properties t o the east and
approximately 200m away from the Central Coast Grammar School. The site office would
be located t o the east of the proposed stockpile and compound site. The separation of the
noisy activities and strategic organisation of the stockpile and compound site would increase
the distance of residents from noise sources and as such it is not anticipated that the RTA
would receive any adverse comments from residents within the vicinity.

1

Additional Site Specific Safeguards
•

Piling activities would be structured t o include respite periods and t o utilise equipment
with the lowest possible operation noise.

•

All potentially noisy activities would be structured t o comply with the RTA's
Environmental Noise management Manual 2001.

•

The compound site would be structured to maintain the noisy activities such as
stockpiling and plant operation t o the western side away from residences.

•

Potentially noisy activities required t o be undertaken for the stockpile and compound
site would be organised to result in the least impact on the nearby residences and
Central Coast Grammar School.

7.8

A i r Quality

Potential Impacts
Single Span Plank Bridge
The construction of the single span plank bridge would not result in any additional potential
impacts regarding air quality.
Temporary Pedestrian Walkway
The construction of the temporary pedestrian walkway would not result in any additional
potential impacts regarding air quality.

1

2:1 Batter
The construction of the 2:1 Batter would not result in any additional potential impacts
regarding air quality.
Stockpile and Compound Site
The construction and operation of the stockpile and compound site has the potential to
impact on the air quality of the locality during the construction period through machinery
and plant emissions, dust and air borne particles. In the event of high winds the stockpiling
activities have the potential t o generate dust and particles to become airborne and affect
local residents and the school. The following additional safeguard would minimise the impact
of the stockpile and compound site t o the local air quality.

Supplementary REF: Supplementary works for the duplication of The Entrance Road, Erina
RTA Environmental Technology

25

1

Additional Site Specific Safeguards
•

7.9

Stockpiles and general areas with the capacity t o cause dust would be dampened to
suppress dust emissions.
Visual Amenity

Potential Impacts
Single Span Plank Bridge
During the construction of the Single Span Plank Bridge The Entrance Road and surrounds
would be reduced to a construction site affecting the visual appearance t o road users and
local residents. However at the completion of the works landscaping and the improved
roadway would result in a minor increase to the local area. It is therefore unlikely that the
proposed single span plank bridge would result in an additional visual impact t o that
described for the REF of the approved project (RTA 2004).
Temporary Pedestrian Walkway
The pedestrian walkway would result in a minor reduction t o the visual appearance of the
eastern side o f The Entrance Road t o road users and local residents. The walkway would
benefit the locality by providing safe access across flood prone land for pedestrians and
cyclists. A t the completion of works the pedestrian walkway would be removed restoring
the site t o a condition equal to or better than that before the construction of the walkway.
It is not anticipated that the implementation of the pedestrian walkway would result in
adverse comment or leave any lasting affects t o the local area.
2:1 Batter
The installation of a 2: I batter in preference t o the retaining wall would result in the clearing
o f a larger area of vegetation on the western side o f The Entrance Road. However, the area
t o be cleared has been identified t o have low habitat value and is dominated by exotic and
noxious weed species and would be revegetated using locally endemic species. The impact
on visual amenity is considered negligible and it is not anticipated that the RTA would
receive any adverse comments in regard t o the 2: I batter.
Stockpile and Compound Site
During the construction period the visual appearance of the site would be reduced t o cater
for the needs of a stockpile and compound site. The preparation of the stockpile and
compound site would remove the vegetation in overgrown areas including the blackberry
stands and old disused trailers. Given the location of the site and that approval has been
given from the landholder for use of the site it is not anticipated that the RTA would receive
any adverse comment.
Additional Site Specific Safeguards
•

When the temporary pedestrian walkway is no longer required, the structure would be
completely removed and the site would be incorporated into the Landscape
Management Plan described within the REF for the approved project (RTA 2004);

•

A t the completion of the works for the approved project the stockpile and compound
site would be rehabilitated, seeded with pasture grasses and all fences reinstated. The
rehabilitation of the site would be undertaken in consultation with the landowner; and

•

During the operation of the stockpile and compound site the site would be kept in
order and machinery and vehicles parked only in designated areas. Screening and fencing
would be maintained at all times and should dirt be tracked onto The Entrance Road /
Erina Valley Road cul-de-sac it would be cleaned daily.
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7.10 Socio-Economic Considerations
Potential Impacts
There is potential for the local community and travelling public t o be temporarily
inconvenienced as a result of the supplementary works. During the construction period
there is the potential t o delay through-traffic during working hours. Details of additional
potential impacts are listed below.
Single Span Plank Bridge
The construction of the single span plank bridge would not result in any additional potential
impacts regarding socio-economic considerations.
Temporary Pedestrian Walkway
The construction of the temporary pedestrian walkway would not result in any additional
potential impacts regarding socio-economic considerations.
2:1 Batter
The construction of the single 2: I Batter would not result in any additional potential impacts
regarding socio-economic considerations.
Stockpile and Compound Site
• 2565m2 area of land for the location of the compound and stockpile site that is currently
being used t o hold livestock and store equipment would be leased for the duration of
works from the owner;
• The Entrance Road would be used for access to and from the compound and stockpile
site resulting in increased traffic and additional truck movements. This could affect traffic
flow in the area with vehicles slowing to enter the site potentially causing minor delays
t o road users.

1

Additional Site Specific Safeguards
•

It would be ensured that the landholder has undertaken t o relocate the livestock
currently on the Proposal site prior to the establishment of the stockpile and compound
site.

7.11 W a s t e Minimisation and Management
Potential Impacts
The principles of waste management are t o minimise the amount of waste generated, recycle
waste wherever possible and dispose of the remainder in a responsible manner in
accordance with appropriate RTA policy. The RTA adopts the Resource Management
Hierarchy principles embodied in the Waste Avoidance & Resource Recovery A c t 2001
(WARR Act).
The Supplementary works have the potential t o generate various types of waste that can be
reused o r recycled in accordance with the principles of the WARR Act, and some wastes
that would require disposal.
Potential additional sources of waste generated through construction are as follows:
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1

Single Span Plank Bridge
•

Removed culvert cells; and

•

Pavement materials and safety barriers.

Temporary Pedestrian Walkway
The construction of the temporary pedestrian walkway would not result in any additional
potential impacts regarding waste minimisation and management.
2:1 Batter
The construction of 2: I Batter would not result in any additional potential impacts regarding
waste minimisation and management.
Stockpile and Compound Site
Debris such as old trailers and vehicle parts/machinery; and
•
Tree
stumps.
•
Additional Site Specific Safeguards
•

The removal of the existing culvert cells would be undertaken in accordance with RTA's
QA Specification B341- Demolition o f Existing Structure.

•

All materials removed would be taken to an authorised local landfill site to be disposed
according t o current regulations.

I
I
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7.12 S u m m a r y o f Beneficial Effects
The Proposal has the following beneficial effects:
•

Provide a low maintenance creek crossing which addresses the geotechnical constraints
of Hubbards Creek;

•

Minimises impacts on Hubbards Creek by eliminating the need for creek realignment and
construction work within Hubbards Creek;
The temporary pedestrian bridge reduces the number of construction stages and the
time required for the construction of the single span plank bridge;

•
•

The temporary pedestrian bridge provides a safe access for pedestrians and cyclists
during the construction period;

•

Promotes Hubbards Creek by returning it to a natural state; and
Avoids impacts on the Telstra optical fibre conduits.

•

7.13 S u m m a r y o f A d v e r s e Effects
The Proposal would result in some adverse effects that would include:
• A minor decrease in visual amenity during the construction;
•

A potential reduction in the water quality of Hubbards Creek and Erina Creek during
the removal of the existing culvert cells and construction;

•

During the culvert cell removal, the potential to remove habitat and displace any fauna
species that utilise the habitat.

1

1
I
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8

Implementation Stage

8.1

S u m m a r y o f Proposed Environmental Safeguards

A Contractor's Environmental Management Plan (CEMP) will be developed for the upgrade
o f The Entrance Road between Terrigal Drive and Carlton Road in accordance with the
specifications set out in the RTA's Environmental Protection (Management System) — QA
Specifications G36. This CEMP would incorporate additional site-specific requirements,
outlined below in Table 8.1, which are not covered by G36.
Table 8.1: Site Specific Environmental Safeguards
Environmental Safeguards

Impact
Biodiversity

•

Prior to the removal of the existing culvert cells and tree stumps,
an inspection would be undertaken by a qualified ecologist to
determine the presence of fauna. Should any fauna be present
within the culvert, a representative of Wildlife Information and
Rescue Service (WIRES), Central Coast would be contacted to
remove the fauna;

•

After the removal of the existing culvert cells, Hubbards Creek
would be rehabilitated at the section where the existing culvert is
located. Natural bed material would be placed within this section
that is consistent with upstream and downstream situations; and
Species used in the revegetation of the 2:1 batter site and
temporary pedestrian walkway would be representative of the two
vegetation communities impacted;

•

•

The stockpile and compound site would be included under the area
of the Weed Management Plan (WMP) as described in the REF for
the approved project (RTA 2004).

•

No more than 10 individuals of Melaleuca biconvexa would be
removed as part of this Proposal. If any more than 10 individuals
are required t o be removed a qualified ecologist would be
consulted.
Culverts would be set at, o r below, the creek bed to maintain the
natural flow of the creek. Consideration would be given t o setting
the new single cell box culvert lower into the creek bed than the
existing culverts to facilitate fish passage during low flow conditions
and avoid pooling upstream of the culvert.
Natural sediments from the site (e.g. silt, gravel, rocks, etc.) would
also be placed inside the culvert t o mimic the natural fish habitat
within the area.
Ongoing maintenance including the removal of flood debris of the
culvert would be undertaken t o ensure the culvert is functioning
effectively and that fish passage is maintained.

Removed
Safeguards

•

•

•
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Environmental Safeguards

Impact
Noise

•
•
•

A i r Quality

Visual Amenity

•

Potentially noisy activities required t o be undertaken for the
stockpile and compound site would be organised t o result in the
least impact on the nearby residences and Central Coast Grammar
School.

•

Stockpiles and general areas with the capacity t o cause dust would
be dampened to suppress dust emissions.

•

When the temporary pedestrian walkway is no longer required,
the structure would be completely removed and the site would be
incorporated into the Landscape Management Plan described
within the REF for the approved project (RTA 2004);

•

A t the completion of the works for the approved project the
stockpile and compound site would be rehabilitated, seeded with
pasture grasses and all fences reinstated. The rehabilitation of the
site would be undertaken in consultation with the landowner; and
During the operation of the stockpile and compound site the site
would be kept in order and machinery and vehicles parked only in
designated areas. Screening and fencing would be maintained at all
times and should dirt be tracked onto The Entrance Road / Erina
Valley Road cul-de-sac it would be cleaned daily.

•

SocioEconomic
Considerations

Waste
Minimisation
and
Management

Piling activities would be structured to include respite periods and
to utilise equipment with the lowest possible operation noise.
All potentially noisy activities would be structured t o comply with
the RTA's Environmental Noise management Manual 2001.
The compound site would be structured t o maintain the noisy
activities such as stockpiling and plant operation t o the western
side away from residences.

•

It would be ensured that the landholder has undertaken to
relocate the livestock currently on the Proposal site prior t o the
establishment of the stockpile and compound site.

•

The removal of the existing culvert cells would be undertaken in
accordance with RTA's QA Specification 834I- Demolition of
Existing Structure.

•

All materials removed would be taken t o an authorised local
landfill site t o be disposed according t o current regulations.
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8.2

Licences and Approvals

N S W Fisheries Management Act, 1994
A permit is required from NSW Fisheries to temporarily o r permanently block fish passage
under Section 219 of the Act. Such blockages may include silt fencing across waterways for
sediment and erosion control and bunding and dewatering works during the construction of
crossings (NSW Fisheries, 2003).
The Fisheries Management A c t 1994 through the Fish Habitat Protection Plan No. 1,
requires public authorities, including local government and state authorities, t o notify the
Minister for Fisheries of any Proposal to remove o r relocate woody debris.
The Fisheries Management A c t 1994 establishes that any harm t o marine vegetation (namely
seagrasses, mangroves o r seaweeds) would require a permit under sections 204 and 205 of
the Act.
Permits may also be required under Part 5 (Clauses 112-115) of the Fisheries Management
(General) Regulation 2002 for works which may involve the use of explosives, electrical
devices o r other dangerous substances within waters.
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Consideration o f Environmental Factors
8.3

Clause 2 2 8 ( 2 ) Factors ( N S W Legislation)

The factors which need to be taken into account when considering the environmental
impact of an activity are listed in Clause 228(2) of the Environmental Planning and
Assessment Regulation, 2000. Those factors have been addressed in Table 9.1 below to
ensure that the likely impacts of the proposed activities on the natural and built environment
are fully considered.

1

Table 9.1: Compliance with Clause 228(2) of the EP&A Regulation 2000.
Clause 228(2) Factors
a) Any environmental impact on a community?
In the short term there would be minor impacts on the community,
including disruption t o traffic during construction, short-term visual
impacts and an increase in noise levels for the area during the
construction period. These would be minimised with the implementation
of the safeguards outlined in Section 8.
In the long term, the community would benefit from the supplementary
works, as it would improve traffic flow and safety.

Impact

Short term
(-) ye

Long term
(+) ye

b) Any transformation of a locality?
The supplementary works would alter the existing alignment of The
Entrance Road and result in minor visual changes to the road scape, such
as the 2: I batter. Vegetation removal would be required either side of
the road t o allow for the completion of works.

Negligible

The locality of the area would not be transformed t o a different use and
visual impacts, such as the batter and compound site alteration would be
considered negligible.
c) Any environmental impact on the ecosystem of the locality?
Although vegetation removal would occur, the supplementary works
would not result in any substantial impact t o any threatened species or
their habitat. The surrounding environment is highly disturbed due t o the
previous construction of The Entrance Road and residential development
with roadside vegetation dominated by exotic species. Therefore the
supplementary works would not impact on the ecosystems of the
locality.

1

Nil

d) Any reduction of the aesthetics, recreational, scientific or
other environmental quality o r value of a locality?
A short-term reduction in visual amenity would occur as a result o f the
construction of the proposed supplementary works. These would be
minimised with the implementation of the safeguards outlined in Section
8.

Short term
(-) ve

No long-term reduction in aesthetic, recreational, scientific o r other
environmental quality or value of a locality is anticipated.

Long term
Nil
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Clause 228(2) Factors

Impact

e) A n y effect on a locality, place o r building having aesthetic,
archaeological,
architectural,
cultural,
anthropological,
historical, scientific o r social significance o r other special value
for present generations?
Nil

There would not be any impact on any locality, place o r building having
aesthetic, anthropological, archaeological, architectural, cultural,
historical, scientific or social o r other special value for present or future
generations as a result of the supplementary works.
0

A n y impact on habitat of any protected fauna (within the
meaning o f the National Parks a n d Wildlife A c t /974)?
Nil

The supplementary works would not impact on the habitat of any
protected o r endangered fauna (within the meaning of the National Parks
and Wildlife Act 1974).
g) A n y endangering of any species of animal, plant o r other form
o f life, whether living on land, in water o r in the air?

Nil

The supplementary works would not endanger any species of animal,
plant o r other form of life, whether living on land, in water or in the air.
h) A n y long-term effects on the environment?
The supplementary works would not have any long-term effects on the
environment.
i)

A n y degradation of the quality of the environment?
The supplementary works would result in a short-term reduction in
noise and visual environment within the vicinity of the Proposal site.
However these would be minimised with the implementation of the
safeguards outlined in Section 8.

j)

Nil

Short term
(-) ve
Long term
Nil

A n y risk t o the safety of the environment?
The supplementary works present a potential risk to the safety of the
environment during construction through sedimentation and
fuel/chemical spillages associated with the construction activities.
However, these would be minimised with the implementation of the
safeguards outlined in Section 8.
In the long term, the supplementary works would increase the level of
safety for road users.

Short term
(-) ve

Long term
(+) ye
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Impact

Clause 228(2) Factors
k) Any reduction
environment?

in

the

range

of beneficial

uses

of the

The supplementary works would result in a temporary impact t o the
traffic flow within the Proposal site however these would be minimised
with the implementation of the safeguards outlined in Section 8.
I)

Short term
(-) ve

Any pollution of the environment?
The supplementary works have the potential t o impact on the local air
quality and ambient noise level within and surrounding the study area
during construction. There is also potential to impact on water quality
through sedimentation and spills during construction, however this is a
minor risk.

Short term
(-) ve

Nil
In the long term the supplementary works would not result in any
pollution to the environment.
m ) Any environmental problems associated with the disposal of
waste?
Nil

All waste generated by the supplementary works would be reused and
recycled where possible and disposed of in an appropriate manner
where recycling is not possible. There would be no environmental
problems associated with the disposal of waste.

1

n) Any increased demands on resources, natural o r otherwise
which are, o r are likely to become, in short supply?
Nil

There would be no increased demand on resources, natural or
otherwise, which are, or are likely to become in short supply as a result
of the supplementary works.
o) Any cumulative environmental effect with other existing or
likely future activities?
The supplementary works would create a positive cumulative effect
together with other road safety and upgrade projects along The Entrance
Road, providing a safer travelling route.

Long term
(+) ye
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1

8.4

E P B C A c t 1999 Factors ( C o m m o n w e a l t h Legislation)

The EPBC Act requires that the following matters of National Environmental Significance
(NES), described below in Table 10.2, be considered.
Table I 0.2: Compliance with Commonwealth EPBC Act requirements.

1

EPBC Act Factors

Impact

a) A n y environmental impact on W o r l d Heritage property?
N o impact on a World Heritage property would occur as a result of
the Supplementary works.

Nil

b) Any environmental impact on National Heritage places?
No impact on a National Heritage place would occur as a result of the
Supplementary works.

Nil

c) Any environmental impact on wetlands of international
importance?
No wetlands of international importance would be impacted upon
directly or indirectly as a result of the Supplementary works.
d) Any environmental impact on Commonwealth
listed
threatened species or ecological communities?
The Supplementary works would not result in any impact on
Commonwealth listed threatened species o r ecological communities
other than that described in the REF prepared for the upgrade of The
Entrance Road, between Terrigal Drive and Carlton Road, Erina (RTA
2004).
e) A n y environmental impact on Commonwealth listed
migratory species?
The Supplementary works would not result in any impact on
Commonwealth listed migratory species.
f)

Does any part of the Proposal involve nuclear action?
The Supplementary works do not involve a nuclear action.

Nil

Nil

Nil

Nil

g) Any environmental impact on a Commonwealth Marine area?
The Supplementary works would not impact on a Commonwealth
marine area.

Nil

In addition: Any impact on Commonwealth Land?
N o Commonwealth land would be affected, indirectly or directly, as a
result of the Supplementary works.

Nil
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9

Certification

This Review of Environmental Factors provides a true and fair review of the Proposal in
relation to its potential effects on the environment. It addresses t o the fullest extent possible
all matters affecting or likely t o affect the environment as a result of the Supplementary
works.

Bradley Cole
Environmental Officer

Date:

I have examined this Review of Environmental Factors and the certification by Bradley Cole
and accept the Review of Environmental Factors on behalf of the RTA.

16,1vu.k.1,
Kandiah Mahendran
Project Manager
Date:

ocqe6(61-r

1
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Appendix A
Photographs of Proposal Sites
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Photograph 1: Looking north along the Entrance Road across the Hubbards Creek Crossing.

Photograph 2: Looking south along the Entrance Road across the Hubbards Creek Crossing.

I

Photograph 3: Looking south along the Entrance Road from Hubbards Creek.

Photograph 4: Looking north along the Entrance Road toward the Carlton Road intersection.
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P h o t o g r a p h 5: Looking t o w a r d the proposed stockpile a n d compound site.
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P h o t o g r a p h 6: Imoking south t o w a r d the E n t r a n c e R o a d across the H u b b a r d s C r e e k riparian
zone.
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Appendix B
Concept Design
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Search The Australian Heritage Database
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Australian Heritage Database

Search Results
edq
new search
Heritaac Cc.,unoi;

38 results found.
Eic.c:Av,...•;71!! M

coogical Area Kitchener Av

Bouddi National Park (1981 boundary': Hawke Head Dr

1
1

Blackwell, NSW

Killcare, NSW

Bouddi National Park Marine Section

Killcare Heights,
NSW

Brisbane Water County Council Building (former) 50
Mann St

Gosford, NSW

Brisbane Water National Park (1981 boundary.) Pacific
Hwy

Gosford, NSW

Broken Bay Entran-;e Foreshore a

Ettalong, NSW

Cottages Dark Corner

Patonga, NSW

Creighton Funeral Pa/lour 37 Mann St

Gosford, NSW

Dharug National Park (1978 boundary) Wisemans Ferry
Rd

Spencer, NSW

Gosford Courthouse 45 Mann St

Gosford, NSW

Gosiord Hiiis Laodscape Conservation Area

Gosford, NSW

Gosford S h o w c r o u r d Showground Rd

Gosford, NSW

Great Northern Road - Extension Great Northern Rd

Wollombi, NSW

Hawkesbury River Rail Ericce

Brooklyn, NSW

::-,:;)!v Cross Ca i Humphreys Rd

Kincumber South,
NSW

On.

OO:o4ye Aborioinel . r a Grants Rd

http://www.dellgov.awegi-bin/ahdb/search.pl

C
Register of the
National Estate

Somersby, NSW

Register of the
National Estate
(Registered)
Register of the
National Estate
(rolicative Haoe)
Register of the
National Estate
(Registered)
Register of the
National Estate
(iadicative
Register of the
National Estate
(indicative Place)
Register of the
National Estate
P!ace)
Register of the
National Estate
Register of the
National Estate
(Registered)
Register of the
National Estate
Pc.e)
Register of the
National Estate
Register of the
National Estate
(oi,-_,Tol..)
Register of the
National Estate
(ritgi_sl.E.)
Register of the
National Estate
7.*)
Register of the
National Estate
Cl'O.7o—o.o.J
Register of the

9/3/2005

_
Search The Australian Heritage Database

f,1` R

Ocean View Dr

'7;.=

W : o n i i n o Cottac,:_a

Helys C:,i•ave Pacific Hwy

Page 3 o f 3

Wamberall, NSW

Mangrove
Mountain, NSW
Wyoming, NSW

National Estate
(7
,)
Register of the
National Estate
Register
National
(7
Register
National

of the
Estate
of the
Estate

Report Produced: Wed Mar 9 10:57:51 2005

1

1

http://www.deh.gov.au/cgi-bin/ahdb/search.pl
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Research

A b o u t Us

j J

H4
• Sri''tlge

Forms

Office

VII

• Listings

Heritage Databases

Funding

About Heritage

M e d i a Room
Home

Conservation

Publications &

H e r i t a g e Council

• State Heritage I n v e n t o r y Search

Search

Resu;ts
Click on the BACK button of your browser to return to the search.

S t a t u t o r y Listed Items
I n f o r m a t i o n a n d i t e m s listed in t h e State Heritage I n v e n t o r y c o m e f r o m a n u m b e r o f sources. This
m e a n s t h a t t h e r e m a y be several entries f o r t h e s a m e h e r i t a g e i t e m in t h e d a t a b a s e . For clarity, the
search r e s u l t s h a v e been d i v i d e d i n t o t w o sections.
•

•

1

S e c t i o n 1. contains i t e m s listed by t h e H e r i t a g e C o u n c i l u n d e r t h e NSW H e r i t a g e Act. This
i n c l u d e s listing on t h e S t a t e H e r i t a g e Register, an I n t e r i m H e r i t a g e O r d e r o r p r o t e c t e d under
s e c t i o n 1 3 0 o f t h e NSW H e r i t a g e Act. This i n f o r m a t i o n is p r o v i d e d by t h e NSW Heritage Office.
S e c t i o n 2. c o n t a i n s i t e m s listed by Local C o u n c i l s & S h i r e s a n d S t a t e Government
A g e n c i e s . T h i s section m a y also contain additional i n f o r m a t i o n on s o m e o f t h e i t e m s listed in
t h e f i r s t section.

S e c t i o n 1. I t e m s l i s t e d u n d e r t h e N S W H e r i t a g e Act.
T h e search r e s u l t s can be r e - s o r t e d b y clicking on t h e ( s o r t ) o p t i o n a t t h e t o p o f each column.
I t e m N a m e (sort)

A d d r e s s (sort)

S u b u r b (sort)

LGA
(sort)

S t a t e Heritage
Register

Foreshore land and
structures

9 Pixie Avenue

Green Point

Gosford

Yes

Grange, The

Renwick Street

Wyoming

Gosford

Yes

Great North Road, The

Between Devine's Hill &
Mount Manning

Wiseman's Ferry

Cessnock

Yes

Brooklyn

Gosford

Yes

Hawkesbury River rail bridge Main Northern railway
Hely's Grave

Pacific Highway

Wyoming

Gosford

Yes

HMAS Parramatta shipwreck
and memorials

Historic Shipwreck:
Cascade Gulley
Hawkesbury River

Near Bar Point

Gosford

Yes

Lower Hawkesbury Wesleyan
Wisemans Ferry Road
Chapel and site

Gunderman

Gosford

Yes

Mount Penang Parklands

Pacific Highway

Somersby

Gosford

Yes

Mulholland's Farm

9 Pixie Avenue

Green Point

Gosford

Yes

Rosemount

36 Steyne Road

East Saratoga

Gosford

Yes

Wyoming Cottage

Pacific Highway

Wyoming

Gosford

Yes

LGA

Information

There w e r e 1 1 r e c o r d s in t h i s section m a t c h i n g y o u r search criteria.

S e c t i o n 2 . I t e m s h s t e d b y L o c a l G o v e n m e n t a n d S t a t e agencies.
Item Name (sort)

Address (sort)

http://www.heritage.nsw.gov.att/07_subnav_01_1.cfm

Suburb (sort)
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•

S o u r c e (sort)

Allen MacMaster's
Gravestone

Tudibaring Parade

MacMasters
Beach

Gosford

LGOV

Bay View Hotel

The Boulevarde

Woy Woy

Gosford

GAZ

Bay Vievv Hotel

Cnr The Boulevard and
Brisbane Water Drive

Woy Woy

Gosford

LGOV

Belboune and Outbuildings
._... .... _ _
Belltrees

Howes Road

Somersby

Gosford

GAZ

Wisemans Ferry Road

Somersby

Gosford

GAZ

Bimbacleen (Dunromin)

Helen Drive

Copacabana

Gosford

LGOV

Blackwall Wharf

Off Blackwall Road

Blackwall Point

Gosford

LGOV

Bonnie Doan

4 Malinya Road

Davistown

Gosford

LGOV

Booker Bay Store

72 Booker Bay Road

Booker Bay

Gosford

LGOV

Boora Boora

Avoca Drive (near Dunlop
Hill)

Kincumber

Gosford

LGOV

Brady's Gully Cemetery

Henry Parry Drive

North Gosford

Gosford

LGOV

Brick Wharf

End of Brickwharf Road,

Woy Woy

Gosford

LGOV

Burn's House

Avoca Drive/Kincumber
Street

Kincumber

Gosford

LGOV

Wisemans Ferry

Gosford

GAZ

Cable Ferry - Wisemans
Ferry

72-

(sort)

Christ Church (Old)

3 Mann Street

Gosford

Gosford

LGOV

Cottage 1 - Manager's
Residence

Research Rd.

Narara

Gosford

SGOV

Dark Corner

Dark Corner

Patonga

Gosford

LGOV

Dark Corner

...____...
Dark Corner

Patonga

Gosford

LGOV

Dark Corner

Dark Corner

Patonga

Gosford

LGOV

Dark Corner

Dark Corner

Patonga

Gosford

LGOV

Dark Corner (Glencoe)

Dark Corner

Patonga

Gosford

LGOV

Dark Corner (Roskar)

Dark Corner

Patonga

Gosford

LGOV

Davidson's Shop

Restella Avenue

Davistown

Gosford

LGOV

Davis and Settree/Empire
Bay Store

12 Sorrento Road

Empire Bay

-Gosford

LGOV

Devils Elbow

Debenham Road,

West Gosford

Gosford

LGOV

Empire Bay Boatshed

Off Sorrento Road

Empire Bay

Gosford

LGOV

Erina Heights Public School
(part)

The Entrance Road

Erina Heights

Gosford

LGOV

Erina West Public School
(part) "Woodport"

The Entrance Road

Erina

Gosford

LGOV

Erina Wharf (Site)

The Entrance Road

Erina

Gosford

LGOV

Ettalong Hall Site

Southern end of the Rip
Bridge

Booker Bay

Gosford

LGOV

http://www. heritage.nsw.gov.au/07_subnav_01_ I .cfrn
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Finch's Ascent

Dharug National Park

Rose's Creek to
Great Nth Rd

Gosford

LGOV

George Downes House

George Downes Drive

Kulnura

Gosford

LGOV

George Peat's Inn Site

Mooney Mooney Iporlt

Public Reserve

Gosford

LGOV

Gosford Anglican Rectory

3 Mann Street

Gosford

Gosford

LGOV

Gosford Footbridge

At Station

Gosford

Gosford

SGOV

Gosford Horticultural
Research & Advisory Station

Research Rd.

Narara

Gosford

SGOV

Gosford Public School (Old)

Henry Parry Drive

Gosford

Gosford

LGOV

Gosford School of Arts

38 Mann Street

Gosford

Gosford

LGOV

Gosford South Post Office

23 Mann Street

Gosford

Gosford

LGOV

Gosford

Gosford

SGOV

Gosford

Gosford

LGOV

Gosford

LGOV

Gosford Station

1

1
1
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Gosford Wharf Site

Dane Drive

Great North Road (Old)

Wisemans Ferry to
Bucketty.

Great North Road, The

Between Devine's Hill &
Mount Manning

W i s e m a n s Ferry

Cessnock

SGOV

Green Point Wharf Site

End of Lexington Parade

Green Point

Gosford

LGOV

Greengrove Wharf

Mouth of Bedlam Creek

Gosford

LGOV

Hagan's/Empire House

8 Sorrento Road

Empire Bay

Gosford

LGOV

Hawkesbury River Pylons

Hawkesbury River

near Mullet Creek

Gosford

LGOV

Hawkesbury River Railway
Bridge

Steel Trusses 1Km
Station

Hawkesbury

Gosford

SGOV

Hely's Grave

Pacific Highway

Wyoming

Gosford

LGOV

Henry Kendall Cottage

Henry Kendall Street,

West Gosford

Gosford

LGOV

HMAS Parramatta wreck near Milson Island

Cascade Gully

Hawkesbury
River

Gosford

GAZ

Humphreys Road

Kincumber

LGOV

Humphreys Road

Kincumber

Gosford
.
Gosford

LGOV

Holy Cross Roman Catholic
Church and Cemetery

Humphreys Road

Kincumber

Gosford

HGA

Holy Trinity

Wisemans Ferry Road

Spencer

Gosford

LGOV

Holy Trinity

Wisemans Ferry Road

Spencer

Gosford

LGOV

Holy Trinity

Wisemans Ferry Road

Spencer

Gosford

LGOV

Holy Trinity Roman Catholic
Church, graveyard & wharf

Wisemans Ferry Road

Spencer

Gosford

GAZ

House

Collington Road

Spencer

Gosford

GAZ

John Campbell's Gravestone

Cnr Brooklyn Road and
High Street

Saratoga

Gosford

LGOV

John Menton's Grave

Blythe Street

Killcare

Gosford

LGOV

Holy Cross Church
. . ..... _
Holy Cross Graveyard

http://www.heritage.nsw.gov.au/07_subnav_01_1.cfrn
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Pacific Highway,

West Gosford

Gosford

LGOV

Kwalrnber Convent and
Capel

Humphreys Road

Kincumber South

Gosford

LGOV

Kincumber Convent and
Chapel

Humphreys Road

Kincumber South

Gosford

LGOV

Kincumber School of Arts

Cnr Empire Bay Drive &
Tora Avenue

Kincumber

Gosford

LGOV

Kincumber Wharf Site

End o f Killuna Road

Kincumber

Gosford

LGOV

Lisarow Cemetery

Pacific Highway & Eagle
Close

Lisarow

Gosford

LGOV

Lisarow Footbridge

A t Station

Lisarow

Gosford

SGOV

Maitland Store (Old)

The Scenic Road

Killcare Heights

Gosford

LGOV

Mangrove Mountain Fire
Station

Waratah Road

Mangrove
Mountain

Gosford

LGOV

Mangrove Mountain Hall

Cnr Waratah Rd &
Wismans Ferry Rd

Mangrove
Mountain

Gosford

LGOV

Mill Creek Bridge

Wisemans Ferry Road

Mill Creek,
Gunderman

Gosford

LGOV

Minerva

5 8 / 6 0 Phegans Bay Road

Phegans Bay

Gosford

LGOV

Mirreen Avenue House

2 Mirreen Avenue

Davistown

Gosford

LGOV

Mona Vale

Frederick Street

East Gosford

Gosford

LGOV

Mona Vale

Frederick Street

East Gosford

Gosford

GAZ

Mrs Pryor's House

24 Railway Crescent

Lisarow

Gosford

LGOV

Mt Penang Training School

Pacific Highway

Kariong

Gosford

LGOV

Mulholland's House

9 Pixie Avenue

Green Point

Gosford

LGOV

Murphys Bay Houses

1 Brisbane Water Drive

Koolewong

Gosford

LGOV

_
Murphys Bay Houses

7 Brisbane Water Drive

Koolewong

Gosford

LGOV

Murphys Bay Houses

11 Brisbane Water Drive

Koolewong

Gosford

LGOV

Murphys Bay Houses

15 Brisbane Water Drive

Koolewong

Gosford

LGOV

Murphys Bay Houses

3 Brisbane Water Drive

Koolewong

Gosford

LGOV

Murphys Bay Houses

5 Brisbane Water Drive

Koolewong

Gosford

LGOV

Murphys Bay Houses

9 Brisbane Water Drive

Koolewong

Gosford

LGOV

Murphys Bay Houses

13 Brisbane Water Drive

Koolewong

Gosford

LGOV

Murphys Bay Houses

17 Brisbane Water Drive

Koolewong

Gosford

LGOV

Narara Anglican Church
(Old)

Corner Pacific Highway &
Berrys Head Road

Narara

Gosford

LGOV

Narara Community Hall

Goonak Road

Narara

Gosford

LGOV

Narara Footbridge

A t Station

Narara

Gosford

SGOV

Narara Primary School (part) Pacific Highway

Narara

Gosford

LGOV

Niagara Park Footbridge

Niagara Park

Gosford

SGOV

KonJail

Gen

A t Station

http://www.heritage.nsw.gov.au/07_subnav_O1_1.cfm
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Old Administration Building

Research Rd.

Narara

Gosford

SGOV

Old Christ Church Anglican
Church

3 Mann Street

Gosford

Gosford

GAZ

Old Glasshouse

Research Rd.

Narara

Gosford

SGOV

Old Gosford Courthouse

Cnr Mann Street &
Georgiana Terrace,

Gosford

Gosford

LGOV

Ourimbah (89Km)
Footbridge

Over Main North, South Of
Ourimbah
Stn A t 89.16Km

Gosford

SGOV

Ourimbah Footbridge

At Station

Ourimbah

Gosford

SGOV

Owen Maloney's Grave

Glenworth Valley Road

Popran Creek

Gosford

LGOV

Parks Bay Houses

Parks Bay

Gosford

LGOV

Parks Bay Houses

Parks Bay

Gosford

LGOV

Patonga Shop

8 Patonga Drive

Patonga

Gosford

LGOV

Pearl Beach Road

Between Mt Ettalong and
Coral Crescent

Pearl Beach

Gosford

LGOV

Peats Ridge Club Rooms

Peats Ridge Road (opp.
Euloo Rd),

Peats Ridge

Gosford

LGOV

Pemberton's W h a r f Site

Mangrove Creek Road

Mangrove Creek

Gosford

LGOV

Bay Houses

12 Phegans Bay Road

Phegans Bay

Gosford

LGOV

Phegans Bay Houses

16 Phegan's Bay Road

Phegans Bay

Gosford

LGOV

Bay Houses

14 Phegans Bay Road

Phegans Bay

Gosford

LGOV

Pioneer Park

Albany Street

Point Frederick

Gosford

LGOV

Punt Bridge (ruins)

Western side of existing
Punt Bridge,

East Gosford

Gosford

LGOV

Pyrus calleryana Tree D6

Research Rd.

Narara

Gosford

SGOV

Railway Darns and Environs

off Reeves Street

Narara

Gosford

LGOV

Rock Davis' House

380 Orange Grove Road

Blackwall

Gosford

LGOV

Roma

45 The Boulevarde

Gosford

GAZ

Roma

53 Brickwharf Road

Woy Woy
... . .
Woy Woy

Gosford

LGOV

36 Steyne Road

Saratoga

Gosford

LGOV

Ruins of Greeng rove Creek
Wharf

Mangrove Creek

Gosford

GAZ

Site of George Peat's Inn,
grave of Frances Peat and
public reserve

Mooney Mooney
Point

Gosford

GAZ

.. _

I

I

IPhegans
IPhegans
I

111
I

IRosemount
Sorrento House (part)

9 Sorrento Road

Empire Bay

Gosford

LGOV

Sorrento House (part)

11 Sorrento Road

Empire Bay

Gosford

LGOV

Sorrento Road House

10 Sorrento Road

Empire Bay

Gosford

LGOV

Spencer House

Collington Road

Spencer

Gosford

LGOV

St David's

120 Blackwall Road

Woy Woy

Gosford

LGOV

http://www.heritage.nsw.gov.au/07_subnav 01_1.cfm

9/3/2005

Page 6 o f 7

NSW Ileritage Office Website About the Heritage Office
-

St John the Baptist

96/98 Blackwall Road

Woy Woy

Gosford

LGOV

St Luke's (Old)

Blackwall Road and
Billabong Street

Woy Woy

Gosford

LGOV

St P3ul's Church

Car Avoca Drive and
Empire Bay Drive

Kincumber

Gosford

LGOV

St Paul's Graveyard

Cnr Avoca Drive and
Empire Bay Drive

Kincumber

Gosford

LGOV

St Peter's Cemetery

Mangrove Creek Road

Greengrove

Gosford

LGOV

St Thomas Cemetery

Ten Mile Hollow Road

Mangrove Creek
(Dubbo Gully)

Gosford

LGOV

Tascott Footbridge

At Station

Tascott

Gosford

SGOV

The Grange

Renwick Street

Wyoming

Gosford

LGOV

Tuggerah Footbridge

At Station

Tuggerah

Gosford

SGOV

Veteran Hall Cemetery

Henderson Road

Saratoga

Gosford

LGOV

Victoria Wharf

End o f Victoria Street

East Gosford

Gosford

LGOV

Wallarah Creek, Warnervale
Underbridge

Concrete Bridge 4.5Km
Past Station

Warnervale

Gosford

SGOV

Wamberal Cemetery

Ulamba Avenue

Wamberal

Gosford

LGOV

Wesleyan Chapel

Wisemans Ferry Road

Gunderman

Gosford

GAZ

Wesleyan Chapel (Old)

Wisemans Ferry Road

Gunderman

Gosford

LGOV

Marlows Creek

Gosford

GAZ

Within Dharug
National Park

Gosford

LGOV

Gosford

GAZ

Gosford

LGOV

Wharf & house
Wiseman 's Inn (Ruins)

Ten Mile Hollow

Woodbury House

Tarby Creek,
Spencer (near)
_
Spencer, near
Tarby Creek

Woodbury's House

Wisemans Ferry Road

Woolooware Footbridge

At Station

Woolooware

Gosford

SGOV

Woy Woy Council Chambers
(former)

Blackwall Road

Woy Woy

Gosford

LGOV

Woy Woy Council Office

Blackwall Road

Woy Woy

Gosford

LGOV

Woy Woy Fire Station

Blackwall Road,

Woy Woy

Gosford

LGOV

Woy Woy Footbridge

At Station

Woy Woy

Gosford

SGOV

Woy Woy Hotel

The Boulevarde

Woy Woy

Gosford

LGOV

Woy Woy Hotel

The Boulevarde

Woy Woy

Gosford

GAZ

Woy Way Wharf (Old)

West of Woy Woy Railway
Station

Way Way

Gosford

LGOV

Wyee Footbridge

At Station

Wyee

Gosford

SGOV

Wyoming Cottage

Corner Pacific Highway &
Wyoming Road

Wyoming

Gosford

LGOV

Wyong Footbridge

At Station

Wyong

Gosford

SGOV

http://www.heritage.nsw.gov.au/07_subnav_01_1.cfm
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T h e r e w e r e 1 5 4 r e c o r d s in t h i s section m a t c h i n g y o u r search criteria.

T h e r e w a s a t o t a l o f 1 6 5 records m a t c h i n g y o u r search criteria.
Key:
LGA = Local G o v e r n m e n t Area
G A Z = N S W G o v e r n m e n t G a z e t t e ( s t a t u t o r y l i s t i n g s p r i o r t o 1997), HGA = H e r i t a g e G r a n t A p p l i c a t i o n , HS = H e r i t a g e S t u d y , LGOV =
Local G o v e r n m e n t , SGOV = S t a t e G o v e r n m e n t Agency.

Note: T h e H e r i t a g e Office seeks t o keep t h e State H e r i t a g e I n v e n t o r y ( S H I ) up t o date,
h o w e v e r t h e l a t e s t listings in Local and Regional E n v i r o n m e n t a l Plans (LEPs and REPS) may
n o t y e t be included. Always check with t h e r e l e v a n t Local Council o r Shire f o r t h e most
r e c e n t listings.

N S W Government
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H e r i t a g e Council

Conservation

Forms

Heritage Databases

Funding

About Heritage

M e d i a Room

State Heritage Register Search

I t e m s listed on t h e S t a t e H e r i t a g e Register
T h e s e a r c h r e s u l t s can be re-sorted b y clicking on t h e ( s o r t ) o p t i o n a t t h e t o p o f each column.

I t e m N a m e (sort)

A d d r e s s (sort)

Suburb
(sort)

LGA
(sort)

S H R Number
(sort)

Foreshore land and structures

9 Pixie Avenue

Green Point

Gosford

01306

Grange, The

Renwick Street

Wyoming

Gosford

00222

Great North Road, The

Between Devine's Hill & Mount
Manning

Wiseman's
Ferry

Cessnock

00991

Hawkesbury River rail bridge

Main Northern railway

Brooklyn

Gosford

01040

Hely's Grave

Pacific Highway

Wyoming

Gosford

00053

HMAS Parramatta shipwreck
and memorials

Historic Shipwreck: Cascade Gulley
Hawkesbury River

Near Bar
Point

Gosford

01676

Lower Hawkesbury Wesleyan
Chapel and site

Wisemans Ferry Road

Gunderman

Gosford

00576

Mount Penang Parklands

Pacific Highway

Somersby
_ .
Green Point

Gosford

01667

Gosford

00289

Farm

IMulholland's
IWyoming
Rosemount

Cottage

1

9 Pixie Avenue
36 Steyne Road

East
Saratoga

Gosford

00286

. .
Pacific Highway

Wyoming

Gosford

00213

There was a total of 11 records matching your search criteria.
N o t e : T h e H e r i t a g e Office seeks t o k e e p t h e S t a t e H er i tage Register (SHR) u p t o d a t e , h o w e v e r t h e l a t e s t listings m a y not
y e t b e included. A l w a y s check w i t h t h e NSW Her i tage Office f o r t h e m o s t r e c e n t listings.
N S W Government
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if rfrow,

Department of
Environment and Conservation (NSW)

Your reference
Our reference

: Andrew Cook
: AHIMS #12439

RTA - Environment Technology/ Parramatta
Level 5, Pod D, 99 Phillips St
Parramatta NSW 2150
Thursday, 24 March 2005
Attention: Andrew Cook
Dear Sir or Madam:
Re:

1

AHIMS Search for the following area at The Entrance Rd, Erina
Zone 56 Eastings: 350500-351000 Northings: 6299750-6300250

I am writing in response to your recent inquiry in respect to Aboriginal objects and Aboriginal
places registered with the NSW Department of Environment and Conservation (DEC) at the above
location.
A search of the DEC Aboriginal Heritage Information Management System (AHIMS) has shown
that 0 Aboriginal objects and Aboriginal places are recorded in or near the above location. Please
refer to the attached report for details.
The information derived from the AHIMS search is only to be used for the purpose for which it was
requested. It is not to be made available to the public.
The following qualifications apply to an AHIMS search:
•

AHIMS only includes information on Aboriginal objects and Aboriginal places that have been
provided to DEC;

•

Large areas of New South Wales have not been the subject of systematic survey or recording
of Aboriginal history. These areas may contain Aboriginal objects and other heritage values
which are not recorded on AHIMS;

•

Recordings are provided from a variety of sources and may be variable in their accuracy.
When an AHIMS search identifies Aboriginal objects in or near the area it is recommended that
the exact location of the Aboriginal object be determined by re-location on the ground; and

•

The criteria used to search AHIMS are derived from the information provided by the client and
"
NPWS assumes that this information is accurate.

All Aboriginal places and Aboriginal objects are protected under the National Parks and Wildlife Act
1974 (NPW Act) and it is an offence to destroy, damage or deface them without the prior consent
of the DEC Director-General. An Aboriginal object is considered to be known if:
•
•
•

It is registered on AHIMS:
It is known to the Aboriginal community; or
It is located during an investigation of the area conducted for a development application.

P O B o x 1967 Hurstville N S W 2220
4 3 Bridge St Hurstville N S W 2220

Telephone (02) 9585 6444
Facsimile (02) 9585 6094

A B N 30 841 387 271
w w w environment.nsw.gov.au

If you considering undertaking a development activity in the area subject to the AHIMS search,
DEC would recommend that an Aboriginal Heritage Assessment be undertaken. You should
consult with the relevant consent authority to determine the necessary assessment to accompany
your development application.
Yours Sincerely

Sharlene Freeburn
Aboriginal Information Officer
Information Systems Unit
Cultural Heritage Division
Department of Environment and Conservation
Phone: (02) 9585 6471
Fax: (02) 9585 6094

P O Box 1967 Hurstville N S W 2220
4 3 Bridge St Hurstville N S W 2220

Telephone (02) 9585 6444
Facsimile (02) 9585 6094

A B N 30 841 387 271
w w w environment.nswgov.au
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Environment

& Conservation
List of Sites ( List - Short )
The Entrance Rd, Erina

Grid Reference Type = AGO (Australian Geodetic Datum) Zone = 56 Easting From = 350500 Easting to = 351000 Northing From =
6299750 Northing to = 6300250 Requestor = RTA - Environment Technology/Parramatta (3605) Service ID = 12439 Feature
Search Type = MAIMS Features
Site ID

Site Name

Datum

Zone Eastinq Northing Site Features

Site Types

Recording

[Reports

6,

RECORDED

Number of Sites :0
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Australian Government
Department of the Environment and heritage

P r o t e c t e d M a t t e r s Search Tool
You are here: DEH Home > EPBC Act > Search

4 November 2004 11:59

EPBC Act Protected Matters
Report

This report provides general guidance on matters of national environmental significance and other
matters protected by the EPBC Act in the area you have selected. Information on the coverage of
this report and qualifications on data supporting this report are contained in the caveat at the end of
the report.
You may wish to print this report for reference before moving to other pages or websites.
The Australian Natural Resources Atlas at http://www.environment.gov.au/atlas may provide further
environmental information relevant to your selected area. Information about the EPBC Act including
significance guidelines, forms and application process details can be found at
http://www.deh.gov.au/epbc/assessmentsapprovals/index.html
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Summary
Matters of National Environmental Significance

This part o f the report summarises the matters of national environmental significance that may
occur in, or may relate to, the area you nominated. Further information is available in the detail part
o f the report, which can be accessed by scrolling or following the links below. If you are proposing
to undertake an activity that may have a significant impact on one or more matters o f national
environmental significance then you should consider the Administrative Guidelines on Significance
- see http://www.deh.gov.au/epbc/assessmentsapprovals/guidelines/index.html.
World Heritage Properties:

None

National Heritage Places:

None

Wetlands of International Significance:
(Ramsar Sites)

None

Commonwealth Marine Areas:

None

Threatened Ecological Communities:

None

Threatened Species:

36

M i g r a t o r y Species:

26

Other Matters Protected by the EPBC Act
This part o f the report summarises other matters protected under the Act that may relate to the
area you nominated. Approval may be required for a proposed activity that significantly affects the
environment on Commonwealth land, when the action is outside the Commonwealth land, or the
environment anywhere when the action is taken on Commonwealth land. Approval may also be
required for the Commonwealth or Commonwealth agencies proposing to take an action that is
likely to have a significant impact on the environment anywhere.
The EPBC Act protects the environment on Commonwealth land, the environment from the actions
taken on Commonwealth land, and the environment from actions taken by Commonwealth
agencies. As heritage values o f a place are part o f the 'environment', these aspects of the EPBC
Act protect the Commonwealth Heritage values o f a Commonwealth Heritage place and the
heritage values of a place on the Register of the National Estate. Information on the new heritage
laws can be found at http://www.deh.gov.au/heritage/index.html.
Please note that the current dataset on Commonwealth land is not complete. Further information
on Commonwealth land would need to be obtained from relevant sources including
Commonwealth agencies, local agencies, and land tenure maps.
A permit may be required for activities in or on a Commonwealth area that may affect a member of
a listed threatened species or ecological community, a member of a listed migratory species,

http://www.deh. _(-40 V . anic -hin/erin/ert/ephc/epbcreport.pl
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whales and other cetaceans, or a member o f a listed marine species. Information on EPBC Act
permit requirements and application forms can be found at
http://www.deh.gov.au/epbc/permits/index.html.
Commonwealth Lands:

3

C o m m o n w e a l t h Heritage Places:

None

Places on the RNE:

1

Listed Marine Species:

45

W h a l e s and O t h e r Cetaceans:

12

Critical Habitats:

None

C o m m o n w e a l t h Reserves:

None

Extra Information
This part o f the report provides information that may also be relevant to the area you have
nominated.
State and Territory Reserves:

None

Other Commonwealth Reserves:

None

Regional Forest A g r e e m e n t s :

1

Details
Matters of National Environmental Significance
Threatened Species [ Dataset Information]

Status

Type o f Presence

Diomedea antipodensis
Antipodean Albatross

Vulnerable

Species or species habitat may
occur within area

Diomedea_gibsoni
Gibson's Albatross

Vulnerable

Species or species habitat may
occur within area

Lathamus discolor
Swift Parrot

Endangered Species or species habitat may
occur within area

Macronectes giganteus
Southern Giant-Petrel

Endangered Species or species habitat may
occur within area

Macronectes he'll
Northern Giant-Petrel

Vulnerable

Species or species habitat may
occur within area

Pterodroma neglecta neglecta
Kermadec Petrel (western)

Vulnerable

Species or species habitat may
occur within area

Rostratula australis
Australian Painted Snipe

Vulnerable

Species or species habitat may
occur within area

Thalassarche bulleri
Buller's Albatross

Vulnerable

Species or species habitat may
occur within area

Thalassarche cauta
Shy Albatross

Vulnerable

Species or species habitat may
occur within area

Thalassarche impavida

Vulnerable

Species or species habitat may

Birds

http://www.deh.00v.au/cgi-bin/erin/crt/epbc/cpbc_report.pl
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Campbell Albatross

011 I

occur within area

Thalassarche salvini
Salvin's Albatross

Vulnerable

Species or species habitat may
occur within area

Thalassarche steadi
White-capped Albatross

Vulnerable

Species or species habitat may
occur within area

Xanthomyza p_hrygia
Regent Honeyeater

Endangered Species or species habitat likely to
occur within area

Fishes
Macquarie australasica
Macquarie Perch

Endangered Species or species habitat may
occur within area

Frogs
Heleioporus australiacus *
Giant Burrowing Frog

Vulnerable

Species or species habitat likely to
occur within area

Litoria aurea *
Green and Golden Bell Frog

Vulnerable

Species or species habitat likely to
occur within area

Litoria littlejohni *
Littlejohn's Tree Frog, Heath Frog

Vulnerable

Species or species habitat likely to
occur within area

Mixophyes balbus *
Stuttering Frog, Southern Barred Frog (in
Victoria)

Vulnerable

Species or species habitat likely to
occur within area

Mixophyes iteratus *
Southern Barred Frog, Giant Barred Frog

Endangered Species or species habitat likely to
occur within area

Mammals
Species or species habitat may
occur within area

Chalinolobus dwyeri
Large-eared Pied Bat, Large Pied Bat

Vulnerable

Dasyurus maculatus rnaculatus (SE mainland
populationj
Spot-tailed QuoII, Spotted-tail QuoII, Tiger
QuoII (southeastern mainland population)

Endangered Species or species habitat likely to
occur within area

Eubalaena australis
Southern Right Whale

Endangered Species or species habitat may
occur within area

Meqaptera novaeangliae
Humpback Whale

Vulnerable

Species or species habitat may
occur within area

Potorous tridactylus tridactylus
Long-nosed Potoroo (SE mainland)

Vulnerable

Species or species habitat may
occur within area

Pteropus poliocephalus
Grey-headed Flying-fox

Vulnerable

Species or species habitat likely to
occur within area

Chelonia mydas *
Green Turtle

Vulnerable

Species or species habitat may
occur within area

Dermochelys coriacea *
Leathery Turtle, Leatherback Turtle, Luth

Vulnerable

Species or species habitat may
occur within area

Hoplocephalus bun garoides
Broad-headed Snake

Vulnerable

Species or species habitat likely to
occur within area

Reptiles

Sharks
Carcharias taurus (east coast population)
Grey Nurse Shark (east coast population)

http

.www.d eh.

Critically
Species or species habitat may
Endangered occur within area

au /cui -hi n/eri n/ertlepbCcpbc_report.p1
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Carcharodon carcharias
Great White Shark

Vulnerable

Species or species habitat may
occur within area

Rhincodon typus
Whale Shark

Vulnerable

Species or species habitat may
occur within area

Acacia bynoeana
Bynoe's Wattle, Tiny Wattle

Vulnerable

Species or species habitat likely to
occur within area

Cryptostylis hunteriana
Leafless Tongue-orchid

Vulnerable

Species or species habitat may
occur within area

Eucalyptus camfieldii
Camfield's Stringybark

Vulnerable

Species or species habitat likely to
occur within area

Prostanthera askania
Tranquility Mintbush

Endangered Species or species habitat likely to
occur within area

Syzygium paniculatum
Magenta Lilly Filly, Magenta Cherry, Pocketless Brush Cherry, Scrub Cherry, Creek Lilly
Filly, Brush Cherry

Vulnerable

Species or species habitat likely to
occur within area

Migratory Species [ Dataset Information]

Status

Type o f Presence

Haliaeetus leucogaster
White-bellied Sea-Eagle

Migratory

Species or species habitat likely to
occur within area

Hirunda pus caudacutus
White-throated Needletail

Migratory

Species or species habitat may
occur within area

Monarcha melanopsis
Black-faced Monarch

Migratory

Breeding may occur within area

Myiagra cyanoleuca
Satin Flycatcher

Migratory

Breeding likely to occur within area

Rhipidura rufifrons
Rufous Fantail

Migratory

Breeding may occur within area

Xanthomyza phrygia
Regent Honeyeater

Migratory

Species or species habitat likely to
occur within area

Gallinago hardwickii
Latham's Snipe, Japanese Snipe

Migratory

Species or species habitat may
occur within area

Rostratula benghalensis s. lat.
Painted Snipe

Migratory

Species or species habitat may
occur within area

Diomedea antipodensis
Antipodean Albatross

Migratory

Species or species habitat may
occur within area

Diomedea gibsoni
Gibson's Albatross

Migratory

Species or species habitat may
occur within area

Macron ectes giganteus
Southern Giant-Petrel

Migratory

Species or species habitat may
occur within area

Macronectes halii

Migratory

Species or species habitat may

Plants

Migratory Terrestrial Species
Birds

Migratory Wetland Species
Birds

Migratory Marine Birds
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Northern Giant-Petrel

occur within area

Thalassarche bulleri
Buller's Albatross

Migratory

Species or species habitat may
occur within area

Thalassarche cauta
Shy Albatross

Migratory

Species or species habitat may
occur within area

Thalassarche impavida
Campbell Albatross

Migratory

Species or species habitat may
occur within area

Thalassarche salvini
Salvin's Albatross

Migratory

Species or species habitat may
occur within area

Thalassarche steadi
White-capped Albatross

Migratory

Species or species habitat may
occur within area

Balaenoptera edeni
Bryde's Whale

Migratory

Species or species habitat may
occur within area

Caperea marginata
Pygmy Right Whale

Migratory

Species or species habitat may
occur within area

Eubalaena australis
Southern Right Whale

Migratory

Species or species habitat may
occur within area

Megaptera novaeangliae
Humpback Whale

Migratory

Species or species habitat may
occur within area

Orcinus orca
Killer Whale, Orca

Migratory

Species or species habitat may
occur within area

Chelonia mydas *
Green Turtle

Migratory

Species or species habitat may
occur within area

Dermochelys conacea *
Leathery Turtle, Leatherback Turtle, Luth

Migratory

Species or species habitat may
occur within area

Carcharodon carcharia.s
Great White Shark

Migratory

Species or species habitat may
occur within area

Rhincodon typos
Whale Shark

Migratory

Species or species habitat may
occur within area

Migratory Marine Species
Mammals

Reptiles

Sharks

Other Matters Protected by the EPBC Act
Listed Marine Species [ Dataset Information]

Status

Type of Presence

Apus pacificus
Fork-tailed-Swift

Listed overfly
marine
area

Species or species habitat may occur
within area

Ardea alba
Great Egret, White Egret

Listed overfly
marine
area

Species or species habitat may occur
within area

Ardea ib:s
Cattle Egret

Listed overfly
marine

Species or species habitat may occur
within area

Birds
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area
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Diomedea antipodensis
Antipodean Albatross

Listed

Species or species habitat may occur
within area

Diomedea gibsoni
Gibson's Albatross

Listed

Species or species habitat may occur
within area

Gallinago hardwickii
Latham's Snipe, Japanese Snipe

Listed overfly
marine
area

Species or species habitat may occur
within area

Haliaeetus leucogaster
White-bellied Sea-Eagle

Listed

Species or species habitat likely to
occur within area

Hirundapus caudacutus
White-throated Needletail

Listed overfly
marine
area

Species or species habitat may occur
within area

Lathamus discolor
Swift Parrot

Listed overfly
marine
area

Species or species habitat may occur
within area

Macronectes giganteus
Southern Giant-Petrel

Listed

Species or species habitat may occur
within area

Macronectes halli
Northern Giant-Petrel

Listed

Species or species habitat may occur
within area

Merops omatus
Rainbow Bee-eater

Listed overfly
marine
area

Species or species habitat may occur
within area

Monarcha melanopsis
Black-faced Monarch

Listed overfly
marine
area

Breeding may occur within area

Myiagra cyanoleuca
Satin Flycatcher

Listed overfly
marine
area

Breeding likely to occur within area

Rhipiclura rufifrons
Rufous Fantail

Listed overfly
marine
area

Breeding may occur within area

Rostratula benghalensis s. lat.
Painted Snipe

Listed overfly
marine
area

Species or species habitat may occur
within area

Thalassarche bulled
Buller's Albatross

Listed

Species or species habitat may occur
within area

Thalassarche cauta
Shy Albatross

Listed

Species or species habitat may occur
within area

Th efassarche impavida
Campbell Albatrcss

Listed

Species or species habitat may occur
within area

Thalassarche salvini

Listed

Species or species habitat may occur

http://www.deh.gov.au/cgi-hin/crin/ert/cphc/cpbcrcport.pl

4/11/2004

Page 8 of 11

Salvin's Albatross

within area
Listed

Species or species habitat may occur
within area

Acentronura tentaculata
Hairy Pygmy Pipehorse

Listed

Species or species habitat may occur
within area

Festucalex cinctus
Girdled Pipefish

Listed

Species or species habitat may occur
within area

Filicampus tigris
Tiger Pipefish

Listed

Species or species habitat may occur
within area

Heraldia noctuma
Upside-down Pipefish

Listed

Species or species habitat may occur
within area

Hippichthys penicillus
Beady Pipefish, Steep-nosed Pipefish

Listed

Species or species habitat may occur
within area

Hippocampus abdominalis
Eastern Potbelly Seahorse, New Zealand
Potbelly, Seahorse, Bigbelly Seahorse

Listed

Species or species habitat may occur
within area

HippocampLIS whitei
White's Seahorse, Crowned Seahorse, Sydney
Seahorse

Listed

Species or species habitat may occur
within area

Histiogamphelus briggsii
Briggs' Crested Pipefish, Briggs' Pipefish

Listed

Species or species habitat may occur
within area

Lissocampus runa
Javelin Pipefish

Listed

Species or species habitat may occur
within area

Maroubra perserrata
Sawtooth Pipefish

Listed

Species or species habitat may occur
within area

Notiocampus ruber
Red Pipefish

Listed

Species or species habitat may occur
within area

Phyllopteryx taeniolatus
Weedy Seadragon, Common Seadragon

Listed

Species or species habitat may occur
within area

Solegnathus spinosissimus
Spiny Pipehorse, Australian Spiny Pipehorse

Listed

Species or species habitat may occur
within area

Solenostomus cyanopterus
Blue-finned Ghost Pipefish, Robust Ghost
Pipefish

Listed

Solenostomus paradoxus
Harlequin Ghost Pipefish, Ornate Ghost
Pipefish

Listed

Stigmatopora argus
Spotted Pipefish

Listed

Species or species habitat may occur
within area

Stigmatopora_nigra
Wide-bodied Pipefish, Black Pipefish

Listed

Species or species habitat may occur
within area

Syngnathoides biaculeatus
Double-ended Pipehorse, Alligator Pipefish

Listed

Species or species habitat may occur
within area

Trachyrh a mp h us bicoarctatus
Bend Stick Pipefish, Short-tailed Pipefish

Listed

Species or species habitat may occur
within area

Urocampus cannirostris
Hairy Pipefish

Listed

Species or species habitat may occur
within area

Thalassarche steadi
White-capped Albatross
Fishes

http://www.dell.s4ov.aufcgi-binierin/erCepbc/epbc_report.pl
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Vanacam p u s margantifer
Mother-of-pearl Pipefish

Listed

Species or species habitat may occur
within area

Chelonia mydas *
Green Turtle

Listed

Species or species habitat may occur
within area

Dermochelys coriacea *
Leathery Turtle, Leatherback Turtle, Luth

Listed

Species or species habitat may occur
within area

Pelamis platurus
Yellow-bellied Seasnake

Listed

Species or species habitat may occur
within area

Whales and Other Cetaceans [ Dataset
Information ]

Status

Type o f Presence

Balaenoptera acutorostrata
Minke Whale

Cetacean Species or species habitat may occur
within area

Balaenoptera edeni
Bryde's Whale

Cetacean Species or species habitat may occur
within area

Caperea
marginataygmy
P
Right Whale

Cetacean Species or species habitat may occur
within area

Delphinus delphi.s
Common Dolphin

Cetacean Species or species habitat may occur
within area

Eubalaena australis
Southern Right Whale

Cetacean Species or species habitat may occur
within area

Grampus griseus
Risso's Dolphin, Grampus

Cetacean Species or species habitat may occur
within area

La_genorhynchus obscurus
Dusky Dolphin

Cetacean Species or species habitat may occur
within area

Me_ga_ptera novaeangliae
Humpback Whale

Cetacean Species or species habitat may occur
within area

Orcinus orca
Killer Whale, Orca

Cetacean Species or species habitat may occur
within area

Stenella attenuate
Spotted Dolphin, Pantropical Spotted Dolphin

Cetacean Species or species habitat may occur
within area

Tursiop§ aduncus
Spotted Bottlenose Dolphin

Cetacean Species or species habitat likely to
occur within area

Tursiops truncatus S. str.
Bottlenose Dolphin

Cetacean Species or species habitat may occur
within area

Reptiles

1

Commonwealth Lands [ Dataset Information ]
Communications, Information Technology and
the Arts - Telstra Corporation Limited
Defence
Defence - Defence Housing Authority
Places on the RNE [ Dataset Information]
Note that not all Indigenous sites may be listed.
Historic
St Pauls Anglican Church NSW

IExtra Information

Regional Forest Agreements [ Dataset Information I

1-ittp://www.dch.00v.au/cgi-binieriniert/epbc/epbc report.pl
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Note that all RFA areas including those still under consideration have been included.
Lower North East NSW RFA, New South Wales

Caveat
The information presented in this report has been provided by a range of data sources as
acknowledged at the end of the report.
This report is designed to assist in identifying the locations of places which may be relevant in
determining obligations under the Environment Protection and Biodiversity Conservation Act 1999.
It holds mapped locations of World Heritage and Register of National Estate properties, Wetlands of
International Importance, Commonwealth and State/Territory reserves, listed threatened, migratory
and marine species and listed threatened ecological communities. Mapping o f Commonwealth land
is not complete at this stage. Maps have been collated from a range o f sources at various
resolutions.
Not all species listed under the EPBC Act have been mapped (see below) and therefore a report is
a general guide only. Where available data supports mapping, the type of presence that can be
determined from the data is indicated in general terms. People using this information in making a
referral may need to consider the qualifications below and may need to seek and consider other
information sources.
For threatened ecological communities where the distribution is well known, maps are derived from
recovery plans, State vegetation maps, remote sensing imagery and other sources. Where
threatened ecological community distributions are less well known, existing vegetation maps and
point location data are used to produce indicative distribution maps.
For species where the distributions are well known, maps are digitised from sources such as
recovery plans and detailed habitat studies. Where appropriate, core breeding, foraging and
roosting areas are indicated under "type o f presence". For species whose distributions are less well
known, point locations are collated from government wildlife authorities, museums, and nongovernment organisations; bioclimatic distribution models are generated and these validated by
experts. In some cases, the distribution maps are based solely on expert knowledge.
Only selected species covered by the migratory and marine provisions o f the Act have been
mapped.
The following species and ecological communities have not been mapped and do not appear in
reports produced from this database:
• threatened species listed as extinct or considered as vagrants
• some species and ecological communities that have only recently been listed
• some terrestrial species that overfly the Commonwealth marine area
• migratory species that are very widespread, vagrant, or only occur in small numbers.
The following groups have been mapped, but may not cover the complete distribution o f the
species:
• non-threatened seabirds which have only been mapped for recorded breeding sites;
• seals which have only been mapped for breeding sites near the Australian continent.
Such breeding sites may be important for the protection o f the Commonwealth Marine environment.
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Australian Government
Department of the Environment and Ilcritatze
Protected Matters Search Tool
You are here: DPH H o r r > EPBC A c > bearch

9 March 2005 10:45

EPBC Act Protected Matters Report

This report provides general guidance on matters of national environmental significance and other
matters protected by the EPBC Act in the area you have selected. Information on the coverage of
this report and qualifications on data supporting this report are contained in the caveat at the end of
the report.
You may wish to print this report for reference before moving to other pages or websites.
The Australian Natural Resources Atlas at h).,-.)7,
, may provide further
..
environmental information relevant to your selected area. Information about the EPBC Act including
significance guidelines, forms and application process details can be found at

1

(

-

rina Fair

_
7krT_i

Search Type:

Area

Buffer:

1 km

Coordinates:

-33.426322,151.397036, -33.426514,151.397131, -33.429290,151.392344, 33.430247,151.391961, -33.430056,151.391674, -33.42890,151.392057
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Summary
Matters of National Environmental Significance

This part of the report summarises the matters of national environmental significance that may
occur in, or may relate to, the area you nominated. Further information is available in the detail part
of the report, which can be accessed by scrolling or following the links below. If you are proposing
to undertake an activity that may have a significant impact on one or m o r e matters o f national
environmental significance then you should consider the Administrative Guidelines on Significance
cle,h.gov.aulepbc:357.,essrnentsappro,i3isiguiciines/r,dex.r.
- see
World Heritage Properties:

None

National Heritage Places:

None

Wetlands of International Significance:
(Ramsar Sites)

None

C o m m o n w e a l t h Marine Areas:

None

Threatened Ecological Communities:

None

Threatened Species:

16

Migratory Species:

8

Other Matters Protected by the EPBC Act
This part o f the report summarises other matters protected under the A c t that m a y relate to the
area you nominated. Approval may be required for a proposed activity t h a t significantly affects the
environment on C o m m o n w e a l t h land, when the action is outside the C o m m o n w e a l t h land, o r the
environment a n y w h e r e when the action is taken on Commonwealth and. Approval m a y also be
required for the Commonwealth or Commonwealth agencies proposing to take an action t h a t is
likely to have a significant impact on the environment anywhere.
The EPBC A c t protects the environment on Commonwealth land, the e n v i r o n m e n t from the actions
taken on C o m m o n w e a l t h land, and the environment from actions taken by Commonwealth
agencies. As heritage values of a place are part o f the 'environment', these aspects o f the EPBC
Act protect the C o m m o n w e a l t h Heritage values o f a Commonwealth Heritage place and the
heritage values o f a place on the Register of the National Estate. Information on the new heritage
laws can be found at
Please note that the current dataset on Commonwealth land is not complete. Further information
on C o m m o n w e a l t h land would need to be obtained from relevant s o u r c e s including
Commonwealth agencies, local agencies, and land tenure maps.
A permit may be required for activities in or on a Commonwealth area that m a y affect a m e m b e r of
a listed threatened species or ecological community, a member o f a listed migratory species,
whales and other cetaceans, or a m e m b e r of a listed marine species. Information on E P B C Act
permit requirements and application forms can be found at

h t t p : / / w w w . d e i t t o v . a u / c g i -bin/erin/ert/epbc/epbc_report.pl
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ICommonweath
l
I

Lands:

1

C o m m o n w e a l t h Heritage Places:

None

P l a c e s o n t h e RNE:

None

Listed Marine Species:

12

W h a l e s a n d O t h e r Cetaceans:

None

ICritical

Habitats:

None

C o m m o n w e a l t h Reserves:

None

Extra Information
T h i s part o f t h e report provides information that m a y also be relevant to the area you have
nominated.

1

State a n d T e r r i t o r y Reserves:

None

O t h e r C o m m o n w e a l t h Reserves:

None

Regional Forest Agreements:

1

Details
Matters of National Environmental Significance
T h r e a t e n e d S p e c i e s [ Dataset Information I

I

Status

T y p e o f Presence

Birds
L a t h a m u s discolor
Swift Parrot

Endangered Species or species habitat may
occur within area

Rostratula australic
Australian Painted Snipe

Vulnerable

X a n t h o m y z a phrygia
R e g e n t Honeyeater

Endangered Species o r s p e c i e s habitat likely to
o c c u r within area

Species or species habitat may
o c c u r within area

Fishes
I

M a c g u a r i a australasica *
M a c q u a r i e Perch

Endangered Species or species habitat may
occur within area

Frogs
I

HeLeiconrus au5;traliaccis *
G i a n t B u r r o w i n g Frog

Vulnerable

Species o r species habitat likely to
occur within area

Litoria aurea *
G r e e n and G o l d e n Bell Frog

Vulnerable

Species or species habitat likely to
occur within area

Vulnerable

I

Litoria l i t t l e j o h : "
Littlejohn's T r e e Frog, Heath Frog

Species or species habitat likely to
occur within area

Vulnerable

Species o r species habitat likely to
occur within area

I

,Ailixoph,yes t:)3thw7 *
Stuttering Frog, S o u t h e r n Barred Frog (in
Victoria)

I

Mammals

h t t p : / / w w w . d e h . g o v . a u / c g i -bi n/erin/ert/epbc/epbc_report. p1
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Vulnerable
Large-eared Pied Bat, Large Pied Bat

Species or species habitat may
occur within area

Endangered Species or species habitat likely to
occur within area
Spot-tailed QuoII, Spotted-tail QuoII, Tiger
QuoII (southeastern mainland population)
Vulnerable

Species or species habitat may
occur within area

Vulnerable

Species or species habitat likely to
occur within area

Vulnerable

Species or species habitat likely to
occur within area

Vulnerable

Species o r species habitat likely to
occur within area

Vulnerable

Species or species habitat may
occur within area

Vulnerable

Species or species habitat likely to
occur within area

Status

Type of Presence

Migratory

Species o r species habitat likely to
occur within area

Migratory

Species or species habitat may
occur within area

Migratory

Breeding m a y occur within area

Migratory

Breeding likely to o c c u r within area

/Rufous Fantail

Migratory

Breeding m a y occur within area

z
Regent Honeyeater

Migratory

Species or species habitat likely to
occur within area

Migratory

Species o r species habitat may
o c c u r within area

Migratory

Species or species habitat may
o c c u r within area

Long-nosed Potoroo (SE mainland)
,
Grey-headed Flying-fox
Reptiles
Broad-headed Snake
Plants
*
. .
Bynoe's Wattle, Tiny Wattle
Leafless Tongue-orchid
L

;

r

Camfield's Stringybark
Migratory Species [
M i g r a t o r y T e r r e s t r i a l Species
Birds
White-bellied Sea-Eagle
White-throated Needletail
Black-faced Monarch
Satin Flycatcher

M i g r a t o r y W e t l a n d Species
Birds
Latham's Snipe, J a p a n e s e Snipe
Painted Snipe

Other Matters Protected by the EPBC Act
Listed Marine Species [

a !

I

Status

Type o f Presence

Listed overfly

Species or species habitat m a y occur
within area

Birds
Fork-tailed Swift

h a p ://www.deh. gov.au/cgi -bin/erin/ert/epbc/epbc_report.pl
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marine
area
Listed overfly
marine

Great Egret, W h i t e Egret

I.

Species or species habitat may occur
within area

area
Listed overfly
marine
area

Species or species habitat may occur
within area

Listed overfly
marine
area

Species or species habitat may occur
within area

Hal1r-3eetus leucogaster
White-bellied Sea-Eagle

Listed

Species or species habitat likely to
occur within area

Hirundapus c a u d a c u t u s
White-throated Needletail

Listed overfly
marine

Species or species habitat may occur
within area

Cattle Egret

Latham's Snipe, Japanese Snipe

area
I : P J S discolor
Swift Parrot

Listed overfly
marine

Species or species habitat may occur
within area

area
ornatt.,
R a i n b o w Bee-eater

Listed overfly
marine
area

Species or species habitat may occur
within area

A,Ienarpha rnelaoopsis
Black-faced M o n a r c h

Listed overfly
marine
area

Breeding m a y o c c u r within area

Listed overfly
marine
area

Breeding likely to o c c u r within area

Listed overfly
marine
area

Breeding m a y o c c u r within area

Listed overfly
marine

Species or species habitat m a y occur
within area

Satin Flycatcher

Rufous Fantail

ber7:71nler;sis S. tat.
Painted S n i p e

area
C o m m o n w e a l t h L a n d s [ Data set

]

C o m m u n i c a t i o n s , Information Technology and
the A r t s T e l s t r a Corporation Limited
-

Extra Information

1
1

Regional F o r e s t A g r e e m e n t s [ D c c.. c h o i _ e_
Note t h a t all R F A a r e a s including those still under consideration have been included.
L o w e r N o r t h E a s t N S W RFA, New South Wales
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Caveat
T h e information presented in this report has been provided by a range of data sources as
acKnowlecined at the end o f the report.
This report is designed to assist in identifying the locations of places which m a y be relevant in
determining obligations under the Environment Protection and Biodiversity Conservation A c t 1999.
It holds mapped locations of World Heritage and Register of National Estate properties, Wetlands of
International Importance, Commonwealth and State/Territory reserves, listed threatened, migratory
and marine species and listed threatened ecological communities. Mapping o f C o m m o n w e a l t h land
is not complete at this stage. Maps have been collated from a range o f sources at various
resolutions.
Not all species listed under the EPBC Act have been mapped (see below) and therefore a report is
a general guide only. W h e r e available data supports mapping, the type o f presence that can be
determined from the data is indicated in general terms. People using this information in making a
referral m a y need to consider the qualifications below and may need to seek and c o n s i d e r other
information sources.
For threatened ecological communities where the distribution is well known, m a p s are derived from
recovery plans, State vegetation maps, remote sensing imagery and o t h e r sources. Where
threatened ecological community distributions are less well known, existing vegetation m a p s and
point location data are used to produce indicative distribution maps.
For species where the distributions are well known, maps are digitised from sources such as
recovery plans and detailed habitat studies. Where appropriate, core breeding, foraging and
roosting areas are indicated under "type o f presence". For species w h o s e distributions are less well
known, point locations are collated from government wildlife authorities, museums, and nong o v e r n m e n t organisations; bioclimatic distribution models are generated and these validated by
experts. In s o m e cases, the distribution maps are based solely on expert knowledge.
O n l y selected species covered by the
mapped

and mar or-H: provisions o f the A c t have been

T h e following species and ecological communities have not been m a p p e d and do not a p p e a r in
reports produced from this database:
corisriered as vacrants
• threatened species listed as T.'.::<t..inct
• s o m e species and ecological communities that have only recently been listed
that overfly the Commonwealth marine area
• migratory species that are very wiciesiyead. vacIrant or on occur in s m a i numbers.
•

T h e following groups have been mapped, but may not cover the complete distribution of the
species:
• non-threatened seabirds which have only been mapped f o r recorded breeding sites;
• seals which have only been mapped for breeding sites near the Australian continent.
S u c h breeding sites may be important for the protection of the C o m m o n w e a l t h Marine environment.
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Threatened Fauna and Flora Species
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Threatened Fauna
Threatened Flora
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Please refer to Table fo Threatened
Fauna and Table of Threatened Flora
for species recorded at each location

Threatened Fauna and Flora Species
In the Vicinity of Proposed work on The Entrance Rd

M a p p r o d u c e d b y R T A E n v i r o n m e n t a l T e c h n o l o g y Branch
Date: 2 6 O c t o b e r 2004
O r t h o V i e w a e r i a l p h o t o g r a p h y u n d e r l i c e n c e t o R T A b y L a n d s D e p a r t m e n t NSW
M a p d a t a 0 C o p y r i g h t 2 0 0 4 T e l s t r a C o r p o r a t i o n L i m i t e d ( S e n s i s P t y L t d ) a n d U n i v e r s a l P r e s s P t y Ltd.

.

Table of Fauna

Location No

SCIENTIFIC NAME
1 Calyptorhynchus lathami

1

1

C O M M O N NAME

Distance (m)

Glossy Black-Cockatoo

4933.230709

2 Petaurus norfolcensis

Squirrel Glider

4875.844962

3 Chelonia mydas

Green Turtle

4702.840485

3 Chelonia mydas

Green Turtle

4702.840485

4 Petaurus norfolcensis

Squirrel Glider

4779.443736

5 T y t o novaehollandiae

Masked Owl

4541.470094
4412.960123

6 Miniopterus schreibersii oceanensis

Eastern Bent-wing Bat

7 Ninox strenua

Powerful Owl

4929.077812

8 Calyptorhynchus lathami

Glossy Black-Cockatoo

4058.676803

8 Ninox strenua

Powerful Owl

4058.676803

8 Tyto tenebricosa

Sooty Owl

4058.676803

8 Pteropus poliocephalus

Grey-headed Flying-fox

4058.676803

9 Calyptorhynchus lathami

Glossy Black-Cockatoo

4051.567073

10 Calyptorhynchus lathami

Glossy Black-Cockatoo

11 Pandion haliaetus

Osprey

4058.537131

11 Calyptorhynchus lathami

Glossy Black-Cockatoo

3906.480277

4023.13229

11 Calyptorhynchus lathami

Glossy Black-Cockatoo

3906.480277

11 Calyptorhynchus lathami

Glossy Black-Cockatoo

3906.480277

11 Potorous tridactylus

Long-nosed Potoroo

3906.480277

12 Phascolarctos cinereus

Koala

3914.714546

12 Petaurus norfolcensis

Squirrel Glider

3914.714546

12 Petaurus norfolcensis

Squirrel Glider

3914.714546

13 Tyto tenebricosa

Sooty Owl

3964.844255

13 Tyto tenebricosa

Sooty Owl

3964.844255

13 Petaurus norfolcensis

Squirrel Glider

3964.844255

13 Petaurus norfolcensis

Squirrel Glider

3964.844255
4209.221256

14 Miniopterus schreibersii oceanensis

Eastern Bent-wing Bat

15 Pandion haliaetus

Osprey

3935.905198

16 Hamirostra melanosternon

Black-breasted Buzzard

3796.619679

16 Calyptorhynchus lathami

Glossy Black-Cockatoo

3796.619679
3796.619679

16 Calyptorhynchus lathami

Glossy Black-Cockatoo

16 Calyptorhynchus lathami

Glossy Black-Cockatoo

3796.619679

16 Calyptorhynchus lathami

Glossy Black-Cockatoo

3796.619679

16 Calyptorhynchus lathami

Glossy Black-Cockatoo

3796.619679

16 Tyto tenebricosa

Sooty Owl

3796.619679

16 Tyto tenebricosa

Sooty Owl

3796.619679

17 Litoria aurea

Green and Golden Bell Frog

4507.565377

18 L a t h a m u s discolor

Swift Parrot

3787.617587

19 Burhinus grallarius

Bush Stone-curlew

4442.510991

20 Pteropus poliocephalus

Grey-headed Flying-fox

4137.418183

21 Calyptorhynchus lathami

Glossy Black-Cockatoo

3278.155615

21 Calyptorhynchus lathami

Glossy Black-Cockatoo

3278.155615

21 Calyptorhynchus lathami

Glossy Black-Cockatoo

3278.155615

21 Calyptorhynchus lathami

Glossy Black-Cockatoo

3278.155615

21 Calyptorhynchus lathami

Glossy Black-Cockatoo

3278.155615

21 Calyptorhynchus lathami

Glossy Black-Cockatoo

3278.155615

22 M o r m o p t e r u s norfolkensis

Eastern Freetail-bat

4765.559981

22 M o r m o p t e r u s norfolkensis

Eastern Freetail-bat

4765.559981

23 Petaurus australis

Yellow-bellied Glider

4176.078271

24 Calyptorhynchus lathami

Glossy Black-Cockatoo

4731.174246

24 Calyptorhynchus lathami

Glossy Black-Cockatoo

4731.174246

25 Pteropus poliocephalus

Grey-headed Flying-fox

3656.257744
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26 Calyptorhynchus lathami

Glossy Black-Cockatoo

2896.630906
2896.630906

26 Calyptorhynchus lathami

Glossy Black-Cockatoo

27 Calyptorhynchus lathami

Glossy Black-Cockatoo

4412.570071

28 Ninox strenua

Powerful Owl

4777.444479

29 Calyptorhynchus lathami

Glossy Black-Cockatoo

2 5 2 9 065499

30 Calyptorhynchus lathami

Glossy Black-Cockatoo

4030.44178

31 Calyptorhynchus lathami

Glossy Black-Cockatoo

4273.503529

32 Pandion haliaetus

Osprey

2249.161124

33 Calyptorhynchus lathami

Glossy Black-Cockatoo

4079.159281

34 Calyptorhynchus lathami

Glossy Black-Cockatoo

4187.084552

35 Xanthomyza phrygia

Regent Honeyeater

2481.168422

36 T y t o novaehollandiae

Masked Owl

3358.692896

36 T y t o novaehollandiae

Masked Owl

3358.692896

36 T y t o tenebricosa

Sooty Owl

3358.692896

36 T y t o tenebricosa

Sooty Owl

3358.692896

36 Petaurus australis

Yellow-bellied Glider

3358.692896

36 Petaurus australis

Yellow-bellied Glider

3358.692896

37 Pseudophryne australis

Red-crowned Toadlet

3590.529571

37 Falsistrellus tasmaniensis

Eastern False Pipistrelle

3590.529571

38 Ninox strenua

Powerful Owl

39 Pteropus poliocephalus

Grey-headed Flying-fox

1

1

4538.01158
4494.287466

40 Miniopterus schreibersii oceanensis

Eastern Bent-wing Bat

1508.490795

40 Myotis adversus

Large-footed Myotis

1508.490795

41 Miniopterus australis

Little Bentwing-bat

2955.284434

42 T y t o tenebricosa

Sooty Owl

3830.92941

42 T y t o tenebricosa

Sooty Owl

3830.92941

42 T y t o tenebricosa

Sooty Owl

3830.92941

42 T y t o tenebricosa

Sooty Owl

3830.92941

42 T y t o tenebricosa

Sooty Owl

3830.92941

42 T y t o tenebricosa

Sooty Owl

3830.92941

42 T y t o tenebricosa

Sooty Owl

3830.92941

42 Tyto tenebricosa

Sooty Owl

3830.92941

42 T y t o tenebricosa

Sooty Owl

3830.92941

42 Tyto tenebricosa

Sooty Owl

3830.92941

42 Tyto tenebricosa

Sooty Owl

3830.92941

43 Varanus rosenbergi

Rosenberg's Goanna

3322.116166

43 Ninox strenua

Powerful Owl

3322.116166

43 Dasyurus maculatus

Spotted-tailed QuoII

3322.116166

43 Cercartetus nanus

Eastern Pygmy-possum

3322.116166

43 Pteropus poliocephalus

Grey-headed Flying-fox

3322.116166

44 Petaurus australis

Yellow-bellied Glider

2309.80124

45 Petaurus australis

Yellow-bellied Glider

2214.928815

46 Ninox strenua

Powerful Owl

3620.23663

46 Ixobrychus flavicollis

Black Bittern

726.1249833

46 Ixobrychus flavicollis

Black Bittern

726.1249833

47 lxobrychus flavicollis

Black Bittern

421.7926438
482.5932466

48 Dasyurus viverrinus

Eastern QuoII

49 Petaurus australis

Yellow-bellied Glider

1878.491795

50 Pseudophryne australis

Red-crowned Toadlet

2674.828843

51 Dasyurus maculatus

Spotted-tailed QuoII

52 Falsistrellus tasmaniensis

Eastern False Pipistrelle

852.4779152

52 Scoteanax rueppellii

Greater Broad-nosed Bat

852.4779152

53 Ixobrychus flavicollis

Black Bittern

4596.161777

1

2520.8214
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53 Pandion haliaetus

Osprey

4596.161777

53 Pandion haliaetus

Osprey

4596.161777

53 Burhinus grallanus

Bush Stone-curlew

4596.161777

53 Calyptcrnynchus lathami

Glossy Black-Cock:3mo

4596.161777

53 Ninox strenua

Powerful Owl

4596.161777

53 Ninox strenua

Powerful Owl

4596.161777

54 Pseudophryne australis

Red-crowned Toadlet

3017.683326

55 Calyptorhynchus lathami

Glossy Black-Cockatoo

1718.972681

55 Petaurus australis

Yellow-bellied Glider

1718.972681

56 Tyto tenebricosa

Sooty Owl

1719.533933

57 Macropus parma

P a r m a Wallaby

2019.077275

58 Calyptorhynchus lathami

Glossy Black-Cockatoo

2218.805106

59 Petaurus australis

Yellow-bellied Glider

60 Ninox strenua

Powerful Owl

2704.36969
289.6184

61 Calyptorhynchus lathami

Glossy Black-Cockatoo

61 Calyptorhynchus lathami

Glossy Black-Cockatoo

1640.500493

61 Calyptorhynchus lathami

Glossy Black-Cockatoo

1640.500493

1640.500493

61 Calyptorhynchus lathami

Glossy Black-Cockatoo

1640.500493

61 Ninox strenua

Powerful Owl

1640.500493

61 T y t o tenebricosa

Sooty Owl

1640.500493

61 Tyto tenebricosa

Sooty Owl

1640.500493

62 Ninox strenua

Powerful Owl

1936.806537

63 Tyto tenebricosa

Sooty Owl

2035.798802

63 Tyto tenebricosa

Sooty Owl

2035.798802

63 Tyto tenebricosa

Sooty Owl

2035.798802

63 Tyto tenebricosa

Sooty Owl

2035.798802

64 Tyto tenebricosa

Sooty Owl

2248.276764
2248.276764

64 Tyto tenebricosa

Sooty Owl

65 Phascolarctos cinereus

Koala

1019.353413

66 Calyptorhynchus lathami

Glossy Black-Cockatoo

4214.271276

67 Petaurus australis

Yellow-bellied Glider

2352.092706

67 Petaurus norfolcensis

Squirrel Glider

2352.092706

68 Ninox strenua

Powerful Owl

2475.341382

69 Tyto novaehollandiae

Masked Owl

2475.341382

69 Tyto tenebricosa

Sooty Owl

2475.341382
2475.341382

69 Petaurus australis

Yellow-bellied Glider

70 Miniopterus australis

Little Bentwing-bat

1697.889282

70 Miniopterus schreibersii oceanensis

Eastern Bent-wing Bat

1697.889282

70 Scoteanax rueppellii

Greater Broad-nosed Bat

1697.889282

71 Ptilinopus superbus

Superb Fruit-Dove

72 Ninox connivens

Barking Owl

3578.910216

72 Petaurus australis

Yellow-bellied Glider

3578.910216

2253.61324

72 Potorous tridactylus

Long-nosed Potoroo

3578.910216

72 Pteropus poliocephalus

Grey-headed Flying-fox

3578.910216

72 Saccolaimus flaviventris

Yellow-bellied Sheathtail-bat

3578.910216

73 Petaurus australis

Yellow-bellied Glider

2153.094332

74 Miniopterus australis

Little Bentwing-bat

75 Petaurus australis

Yellow-bellied Glider

2430.975359

75 Miniopterus australis

Little Bentwing-bat

2430.975359

1958.87325

75 Miniopterus schreibersii oceanensis

Eastern Bent-wing Bat

2430.975359

75 Scoteanax rueppellii

Greater Broad-nosed Bat

2430.975359

76 Petaurus australis

Yellow-bellied Glider

2691.726067

77 Hoplocephalus stephensii

Stephens Banded Snake

2273.522379
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78 Phascolarctos cinereus

Koala

2158.747556

79 Petaurus australis

Yellow-bellied Glider

3476.208166

80 Tyto novaehollandiae

Masked Owl

2846.823471

80 Tyto novaehollandiae

Masked Owl

2846.623471

81 Tyto tenebricosa

Sooty Owi

2492.664161

82 Calyptorhynchus lathami

Glossy Black-Cockatoo

2391.041402

82 Ninox strenua

Powerful Owl

2391.041402

82 Tyto tenebricosa

Sooty Owl

2391.041402

83 Miniopterus australis

Little Bentwing-bat

4512.596592

84 Miniopterus australis

Little Bentwing-bat

4512.596592

85 Pteropus poliocephalus

Grey-headed Flying-fox

4936.430178

86 Tyto novaehollandiae

Masked Owl

4475.046038

86 Tyto tenebricosa

Sooty Owl

4475.046038

87 Petaurus australis

Yellow-bellied Glider

3954.321121

88 Miniopterus schreibersii oceanensis

Eastern Bent-wing Bat

3846.908663

89 Falsistrellus tasmaniensis

Eastern False Pipistrelle

3593.032213

89 Miniopterus schreibersii oceanensis

Eastern Bent-wing Bat

3593.032213

90 Litoria aurea

Green and Golden Bell Frog

4533.7786

91 Litoria aurea

Green and Golden Bell Frog

4611.070145

92 Litoria aurea

Green and Golden Bell Frog

4690.452425

93 Litoria aurea

Green and Golden Bell Frog

94 Petaurus australis

Yellow-bellied Glider

4644.557236

95 Litoria aurea

Green and Golden Bell Frog

4514.054123

4768.17875

96 Xanthomyza phrygia

Regent Honeyeater

3933.644211

97 Dasyurus maculatus

Spotted-tailed QuoII

4129.534815

98 Calyptorhynchus lathami

Glossy Black-Cockatoo

4565.053117

99 Pandion haliaetus

Osprey

4625.13612

99 Pandion haliaetus

Osprey

4625.13612

99 Pandion haliaetus

Osprey

100 Megaptera novaeangliae

Humpback Whale

1

1

4625.13612
4922.519843

1
1
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Location_No
1
1
1
2
3
4
5
5
6
7
8
9
10
11
12
13
14
14
15
16
17
18
19
20
21
22

SCIENTIFIC
Syzygium paniculatum
_Syzygium paniculatum
Syzygium paniculatum
Melaleuca biconvexa
Melaleuca biconvexa
Melaleuca biconvexa
Melaleuca biconvexa
Melaleuca biconvexa
Melaleuca biconvexa
Melaleuca biconvexa
Melaleuca biconvexa
Melaleuca biconvexa
Melaleuca biconvexa
purpurascens
Melaleuca biconvexa
Prostanthera askania
Syzygium paniculatum
Syzygium paniculatum
Melaleuca biconvexa
Melaleuca biconvexa
Melaleuca biconvexa
Melaleuca biconvexa
Melaleuca biconvexa
Melaleuca biconvexa
Melaleuca biconvexa
Melaleuca biconvexa

FAMILY_NAME
Myrtaceae
Myrtaceae
Myrtaceae
Myrtaceae
Myrtaceae
Myrtaceae
Myrtaceae
Myrtaceae
Myrtaceae
Myrtaceae
Myrtaceae
Myrtaceae
Myrtaceae
Epacridaceae
Myrtaceae
Lam iaceae
Myrtaceae
Myrtaceae
Myrtaceae
Myrtaceae
Myrtaceae
Myrtaceae
Myrtaceae
Myrtaceae
Myrtaceae
Myrtaceae

Distance (m)
4596.755841
4596.755841
4596.755841
4221.156836
4185.313036
4117.655861
4058.677803
4058.677803
2210.166308
1608.185006
1464.550472
1261.732058
1211.470371
384.5118511
852.4779152
2960.842706
4510.836365
4510.836365
3571.581089
2879.445222
2857.786993
4992.560733
3553.146196
3374.174086
3588.935352
3697.922983
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Scientific Name: Caulerpa taxifolia

Common Name: caulerpa

Family: Caulerpaceae
N S W Threatened Status: (N/A)

CAAB: 56197045
Protected Status: (N/A)
River
Sighting No.
or
Obs,
Date
Dam

Catch
Nearest
Bioregion
.
Basin Name
Record
Town
ID
151611

Belmont

Sydney.
Basin

LAKE.MACQUAR1E/TUGGERAH.LAKES

CreekSouth

2004

Scientific Name: Gambusia holbrooki

Common Name: Gambusia

Family: Poeciliidae

CAAB: 37244001
Protected Status: (N/A)

N S W Threatened Status: (N/A)
Catch
Nearest
Record
Bioregion Basin Name
Town
ID
53723

Ourimbah

Sydney
B

River or Sighting 7
Date
Dam
(

BanGalow
LAKE.MACQUAR1E/TUGGERAH.LAKES
2002
a
s
i Creek
n

Scientific Name: Hypseleotris compressa

Common Name: Empire gudgeon

Family: Gobiidae
Threatened Status: (N/A)

CAAB: 37429023
Protected Status: (N/A)

INSW

Catch
Nearest
Record
Town
ID
53722

Ourimbah

River or Sighting 7
Dam
Date
(

Bioregion Basin Name
Sydney
Basin

1

LAKE.MACQUARIE/TUGGERAH.LAKES
View Map I

Search Again

Bcraenegkal°w

2002

1
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Pest and

»

Noxious weed declarations in NSW
Gosford
The following weeds are declared noxious in the Gosford control area. The 'details link on each listing proyid,
information on the legal requirements of the weed's listing and any variation in status within the local control
list of all weeds in all control areas is also available as a PD F docment.
Common name

Scientific name

Category

African boxthorn

Lycium ferocissimum

W2

details

Alligator weed

Altemanthera philoxeroides

W1

details

Bathurst
Noogoora
Californian
Cockle burrs

Xanthium spp.

W3

details

Bitou bush
Boneseed

Chrysanthemoides monilifera

W3

details

Black knapweed

Centaurea nigra

W1

details

Blackberry

Rubus fruticosus (agg. spp.)

W3

details

Broom rape

Orobanche spp.

W1

details

Cabomba

Cabomba spp.

W4g

details

Columbus grass

Sorghum x almum

W2

details

Crofton weed

Ageratina adenophora

W3

details

Dodder

Cuscuta campestris

W2

details

Giant Parramatta grass Sporobolus fertilis syn. Sporobolus indicus var. m a j o r W2

details

Gorse

Lllex europaeus

W2

details

Green cestrum

Cestrum parqui

W2

details

Groundsel bush

Baccharis halimifolia

W2

details

Harrisia cactus

Harrisia spp.

W4f

details

Hawkweed

Hieracium spp.

W1

details

Horsetail

Equisetum spp.

W1

details

Johnson grass

Sorghum halepense

W2

details

Karroo thorn

Acacia karroo

W1

details

Kochia

Kochia scoparia

W1

details

Lagarosiphon

Lagarosiphon major

W1

details

Ludwigia peruviana

W2

details

Mexican feather grass

Nassella tenuissima syn St/pa tenuissima

W1

details

Miconia

Miconia spp.

W1

details

mistflower

Ageratina riparia

W2

details

Cortaderia spp.

W2

detais

Parthenium weed

Parthenium hy.sterophorus

W1

details

Pellitory

Parietaria judaica

W2

details

! Ludwigia

! Pampas grass

http://www.agric.nsw.gov.au/noxweed/?Mlval=weedincicx.htmlSzaction=find&hza=G0...

4/11/2004

NoxioUS

I Prickly pears

Opuntia spp.

W4f

details

I Rhus tree

Toxicodendron succedaneum

W2

details

I Salvinia

Salvinia molesta

W2

details

', Senegal tea plant
!
I Siam weed
I
burrgrass
1Spiny
I Spiny burrgrass

Gymnocoronis spilanthoides

W1

details

Chromolaena odorata

W1

details

Cenchrus longispinus

W2

details

Cenchrus incertus

W2

details

I Spiny emex

Emex australis

W2

details

I Spotted knapweed

Centaurea maculosa

W1

details

ISt John's w o r t

Hypericum perforatum

W2

details

Eichhomia crassipes

W2

details

Water lettuce

Pistia stratiotes

VV1

details

Willows

Salix spp.

W4g

details

1 Water hyacinth

I

1

Return t o s t a r t page

- The information contained in this web page is based on knowledge and understanding a t t h e t i m e of writing. However,
in knowledge, users are reminded o f t he need to ensure that information upon whicn they rely is up to d a t e and t o che
information w i t h the appropriate officer o f NSW Department of Primary Industries o r the user's independent adviser.
.
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SUMMARY
Biosis Research Pty. Ltd. was commissioned by NSW Roads and Traffic Authority to
conduct terrestrial flora and fauna impact assessment for a proposed temporary
boardwalk on the eastern side o f The Entrance Road, between Hammersmith Drive and
Carlton Road, Erina. Biosis Research previously conducted a terrestrial flora and fauna
impact assessment for the duplication o f The Entrance Road, including the current study
area (English et al. 2004). The previous assessment recorded one Endangered Ecological
Community listed on the TSC Act, Sydney Coastal Estuary Swamp Forest Complex, and
one Vulnerable plant species listed on both the TSC and EPBC Acts, Melaleuca
biconvexa. Impact assessments concluded that the proposal was unlikely to have a
significant impact on any threatened ecological communities, populations or species.
The previous assessment did not address the potential impact from the construction o f a
temporary boardwalk, which is necessary to maintain pedestrian access throughout the
duration o f the works associated with The Entrance Road duplication. The proposed
temporary boardwalk would be approximately 75 m in length and 2 m in width and
consist o f slip-resistant timber flooring, or an approved equivalent. It would be raised a
minimum o f 0.5 m from the ground level via pipe scaffolding and have pipe hand
railings, with weld-mesh fencing.
One Endangered Ecological Community listed on the TSC Act, Swamp Sclerophyll
Forest, occurs adjacent to the study area. An Eight Part Test undertaken to assess the
cumulative impact o f the road works assessed under the original REF for the upgrade of
The Entrance Road, and the proposed modifications being the temporary boardwalk on
the eastern side o f the road and a 2:1 batter slope on the western side o f the road (as
described in Gorrod and Wilkins 2005) concluded that the proposal is unlikely to have a
significant impact on this Endangered Ecological Community. No Threatened
Ecological Communities listed on the EPBC Act occur within the study area.
One threatened plant species listed on the TSC and EPBC Acts was recorded in the
study area, Melaleuca biconvexa. An Eight Part Test and Assessment o f Significance
were undertaken to assess the cumulative impact o f the proposed road works (as
described in Gorrod & Wilkins 2005) on this species, which concluded that the proposal

1

is unlikely to have a significant impact or significantly increase the impact on this
species caused by the duplication o f The Entrance Road.
No threatened fauna species were recorded within the study area. However, it is possible
that 13 threatened or migratory species may utilise foraging resources within the study
area on a temporary basis. It is considered unlikely that the proposal would have a
significant impact on these species or significantly increase the impact on these species
caused by the duplication o f The Entrance Road.
A Species Impact Statement or Referral is not recommended.
B I O S I S RESEARCH
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1.0 INTRODUCTION
Biosis Research Pty. Ltd. was commissioned by N S W Roads and Traffic Authority
(RTA) to conduct an assessment o f the likely impact on flora and fauna o f the
construction o f a temporary boardwalk on the eastern side o f The Entrance Road, Erina
(Figure 1). The proposed works involve clearing existing vegetation, constructing a
boardwalk approximately 75 m in length, removing the boardwalk six months later and
then regenerating the vegetation (Figure 2).
This report assesses the likely impact o f the proposed works on Endangered Ecological
Communities and threatened plant and animal species in accordance with the

1

Commonwealth Environment Protection a n d Biodiversity Conservation A c t (EPBC Act)
1999, the N S W Threatened Species Conservation A c t (TSC Act) 1995 and the NSW
Environmental Planning a n d Assessment A c t (EP&A Act) 1979. Recommendations are
also made to minimise the impact o f the proposed works on native flora and fauna.

1.1 Aims
T h e general aim o f this report is to undertake a terrestrial flora and fauna assessment of
the proposed construction o f a temporary boardwalk on the eastern side o f The Entrance
Road, Erina.

1

T h e specific aims are to:
1.

conduct a literature review and database search for the area surrounding the
study site;

2.

undertake targeted field surveys for habitat o f threatened terrestrial flora and
fauna species, populations o r ecological communities that are listed on the TSC
Act and the EPBC Act and have been identified as potentially occurring in the
area;

3.

provide a brief assessment o f the habitat values o f the site;

4.

undertake Eight Part Test assessments (TSC Act) and Assessments of
Significance (EPBC Act) for threatened flora and fauna species, populations
and ecological communities existing o r potentially occurring in the study area;
and,

5.

provide recommendations to minimise the environmental impacts o f the
proposed development.

1.2 Study Area
T h e study area is located on the eastern side o f The Entrance Road, in the vicinity of
Hubbards Creek (Figure 1). The study area is less than one hectare in size, extending

1

approximately 87.5 m parallel to The Entrance Road, and approximately 10 m to the east
BIOSIS
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1

o f The Entrance Road (Figure 2). The study area includes Hubbards Creek, an
underground gas pipeline and a transmission line occurs overhead.

1.3 Proposal
For the duration o f the works associated with the duplication o f The Entrance Road,
Erina, construction o f a temporary boardwalk is necessary to maintain pedestrian access
(Figure 2).
The proposed temporary boardwalk would be approximately 75 m in length and 2 m in
width and consist o f slip-resistant timber flooring, or an approved equivalent. It would
be raised a minimum o f 0.5 m from the ground level via pipe scaffolding and have pipe
hand railings, with weld-mesh fencing.
The temporary boardwalk would be removed after six months, at the completion o f the
road duplication, and the area revegetated.

1
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2.0 METHODS
The study area was inspected on 4 January 2005. The general condition o f the site was
assessed and observations o f flora and fauna species and vegetation communities were
made (as detailed below). Targeted searches for threatened plant species known to occur
in the area were conducted in the study area. During the site visit the weather was warm

1

(27°C maximum) and overcast with some light rain.

2.1 Taxonomy
T h e plant taxonomy (method o f classification) used in this report follows Harden (1990,

1

1992, 1993, 2002), Fairley and Moore (2000), Robinson (1994a) and subsequent advice
from the National Herbarium o f NSW. In the body o f this report plants are referred to by
their scientific names only. Common names where available have been included in the
Appendices.
Names o f vertebrates follow the Census o f Australian Vertebrates (CAVs) maintained by
Department o f the Environment and Heritage (DEH). In the body o f this report
Vertebrates are referred to by both their common and scientific names when first
mentioned. Subsequent references to these species cite the common name only. Common
and scientific names are included in the Appendices.

2.2 Legislation
Federal and State Acts and Policies that apply to the study area with regard to terrestrial
flora and fauna are listed below:
•

Environmental Protection and Biodiversity Conservation Act 1999
(Commonwealth);

•

Threatened Species Conservation Act 1995 (NSW) and Environmental Planning
and Assessment Act 1979 (NSW); and,

•

State Environmental Planning Policy (SEPP) 44 — Koala Habitat Protection
(NSW).

Recent modifications to the Schedules o f the T S C Act affect the study area. The
previously listed Endangered Ecological Community: Sydney Coastal Estuary Swamp
Forest Complex has been removed from Schedule 1, and replaced with the Endangered
Ecological Community: Swamp Sclerophyll Forest. The relevant details o f Swamp
Sclerophyll Forest are given in the Results section o f this report.
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2.3 Literature and Database Review
A list o f documents used to prepare this report is located in References. O f particular
relevance are:
•

the previous assessment undertaken by Biosis Research (English et al. 2004) for the
duplication o f The Entrance Road between Terrigal Drive and Carlton Road.

•

the vegetation mapping undertaken by NPWS (2000b) for the Lower Hunter and
Central Coast Regional Environmental Management Strategy (LHCCREMS) and
updated by House (2003), which includes the study area.

Records o f threatened species, populations and communities were obtained from the
Department o f Environment and Conservation (DEC) Atlas o f NSW Wildlife within a
10 km radius o f the study area, using the Gosford 1:100000 map sheet. Records for
threatened species, populations and communities listed on the EPBC Act were obtained
from DEH EPBC Online Database within a 10 km radius o f the study area. Database
searches were conducted in January 2005.

2.4 Flora Survey
The section to be affected by the proposed works and the surrounding area was assessed.
The vegetation communities occurring in the study area were noted and the dominant
plant species in each stratum recorded. A general habitat assessment was undertaken.
Targeted searches for habitat o f threatened species were also conducted throughout the
study area.
2.4.1

Flora Habitat Assessment
The condition o f the vegetation was assessed according to the degree to which it
resembled relatively natural, undisturbed vegetation using the following criteria:
•

species composition (species richness, degree o f weed invasion); and,

•

vegetation structure (representation o f each o f the original layers o f vegetation).

The three categories used to classify general habitat condition were Good, Moderate or
Poor, as detailed below:
Good: containing a high number o f indigenous species; no weeds present or weed
invasion restricted to edges and track margins; vegetation community contains original
layers o f vegetation; vegetation layers (ground, shrub, canopy etc) are intact.
Moderate: containing a moderate number o f indigenous species; moderate level of
weed invasion; weeds occurring in isolated patches or scattered throughout; one or more
B I O S I S RESEARCH
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o f original layers o f vegetation are modified; vegetation layers (ground, shrub, canopy
etc) are largely intact.
Poor: containing a low number o f indigenous species; high level o f weed invasion;
weeds occurring in dense patches or scattered throughout; one or more o f the original
layers o f vegetation are highly modified; one or more original vegetation layers
(ground, shrub, canopy etc) are modified or missing.

2.5 Fauna Survey
The fauna survey was undertaken as a habitat based assessment. Species encountered
through opportunistic observations were recorded and active searching and listening was
carried out for birds and reptiles.
2.5.1

Fauna Habitat Assessment
The three categories used to evaluate habitat value were Good, Moderate or Poor, as
detailed below:
Good: ground flora containing a high number o f indigenous species; vegetation
community structure, ground, log and litter layer intact and undisturbed; a high level of
breeding, nesting, feeding and roosting resources available; a high richness and diversity
o f native fauna species.
Moderate: ground flora containing a moderate number o f indigenous species;
vegetation community structure, ground log and litter layer moderately intact and
undisturbed; a moderate level o f breeding, nesting, feeding and roosting resources
available; a moderate richness and diversity o f native fauna species.
Poor: ground flora containing a low number o f indigenous species, vegetation
community structure, ground log and litter layer disturbed and modified; a low level of
breeding, nesting, feeding and roosting resources available; a low richness and diversity
o f native fauna species.
Other habitat features, such the value o f the study area as a habitat corridor, the presence
o f remnant communities or unusual ecological vegetation community structure, were
also used to assess habitat quality.

2.6 Limitations
This study was by design a brief and preliminary habitat assessment and was conducted
in accordance with methodology that would be employed for an assessment in
accordance with Section 5A of the EP&A Act. As such, no trapping, spotlighting, call
playback or vegetation quadrat sampling techniques were used.
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3.0 RESULTS
Lists o f the flora and fauna species recorded during the survey are provided in Appendix
1 and Appendix 2 respectively. The proposed temporary boardwalk will result in the

1

removal o f approximately 173 square metres o f highly degraded vegetation in the study
area.

3.1

Vegetation Communities
The study area had previously been mapped as Swamp Mahogany Paperbark Forest by
LHCCREMS (NPWS 2000c) (Figure 3). Benson (1986) mapped the study area as
cleared. The vegetation mapping o f (NPWS 2000c) incorrectly shows Swamp
Mahogany Paperbark Forest occurring up to the road alignment. Plate 1 shows that the
vegetation within approximately 10 m o f the road has been previously cleared and is
currently dominated by exotic species. Swamp Mahogany Paperbark Forest occurs on
the eastern boundary o f the study area, and extends further east (Figure 3).
Swamp Mahogany Paperbark Forest is consistent with the Endangered Ecological
Community (EEC) Swamp Sclerophyll Forest, which is listed on the TSC Act. As noted
in Section 2.2 above, the listing o f Swamp Sclerophyll Forest replaces Sydney Coastal
Estuary Swamp Forest Complex.

3.1.1.1

1

Highly modified vegetation
The majority o f the vegetation in the study area was highly modified, having been
previously cleared o f native vegetation and dominated by exotic groundcovers, shrubs
and vines. The dominant exotic species recorded in the study area included Ageratina
adenophora, Cal/iris sp., Ipomoea indica, Lantana camara, Ligustrum sinense and
Lonicera japonica. Two o f the exotic species recorded in the study area are listed as
noxious in the Gosford Local Government Area (LGA), Ageratina adenophora and
Rubus fruticosus.
Few scattered individuals o f native species remain in the study area, including
Eucalyptus robusta and Melaleuca biconvexa.
This vegetation was considered to be in poor condition, with no natural structure and a
high proportion o f exotic species.

3.1.1.2

Swamp Sclerophyll Forest
This vegetation was described by English et al. (2004) as Coastal Estuary Swamp Forest
Complex, which was listed at the time as an Endangered Ecological Community (EEC)
under the TSC Act. This EEC has now been replaced with the listing o f Swamp
Sclerophyll Forest.

B1OSIS

RESEARCH

Results

7

1
1
1
1

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I

Terrestrial Flora and Fauna Assessment, The Entrance Road. Erina

This vegetation community occurred on the eastern boundary o f the study area, and
extended further east. The boundary between the Swamp Sclerophyll Forest and highly
modified vegetation contains abundant exotic species, including exotic vines that are
currently limiting light penetration into the adjacent Swamp Sclerophyll Forest.
The canopy was dominated by Eucalyptus robusta, with a subcanopy o f Melaleuca
biconvexa and M linariifolia. The understorey was relatively sparse, with species such
as Gahnia clarkei, Glochidion ferdinandi, Livistona australis and many seedlings o f the
exotic Ligustrum sinense in the ground layer, particularly near the boundary o f the
vegetation. Numerous vine species were present, including the native Parsonsia
straminea and the exotic Ipomoea indica.
This vegetation was considered to be in poor to moderate condition, with a near natural
structure, but high proportion of exotic species.

3.2 Flora
A list o f plant species recorded during this study is provided in Appendix I. Thirty-five
vascular plant species were recorded from the study area, comprising 15 locally
indigenous species and 20 exotic species.

3.2.1

Significant Flora
One threatened plant species was recorded within the study area, Melaleuca biconvexa,
which is listed as Vulnerable on both the TSC and EPBC Acts. The approximate
location o f Melaleuca biconvexa stems in relation to the proposal are shown on Figure 4.
An Eight Part Test (Appendix 3) and Assessment o f Significance under the EPBC Act
(Appendix 4) have been undertaken for this species.
A total o f 18 threatened species listed on the TSC and/or EPBC Acts have previously
been recorded within a 10 km radius o f the study area (Table I), all o f which are listed
on the TSC Act (Figure 5) (DEC Atlas o f NSW Wildlife, accessed January 2005) and 14
o f which are listed on the EPBC Act (DEH Online EPBC Database, accessed 11 January
2005). With the exception o f Melaleuca biconvexa, the study area does not contain
potential habitat for any threatened species listed on the TSC and EPBC Acts.
An Endangered Population o f Eucalyptus oblonga at Bateau Bay is listed on the TSC
Act (Figure 5). Bateau Bay is located approximately nine kilometres to the north-east of
the study area. It is the only known population on coastal sands, all other populations
occur in sandstone (NSW Scientific Committee 2004a). The study area does not contain
suitable habitat for Eucalyptus oblonga.
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Table 1: Terrestrial flora listed on the TSC Act or EPBC Act that have the potential
to occur in the local area.

Latin Name

TSC
Act'

EPBC
Act2

,-Icacia bynoeana

El

V

Habitat

Habitat in study
area?

Sandstone ridgetop and Castlereagh Woodlands on
sandy clay soil, often with ironstone gravels (NSW

No, no sandy
clay soil with

Scientific Committee 1999).

ironstone
gravels.

Acacia pubescens

V

V

Grows in open sclerophyll forest or woodland on clay No, no gravely
clay containing
soils (Harden 1991); (Robinson 1994b), usually on
gravelly clay containing ironstones (Fairley & Moore

ironstones in

2000);(NPWS 1999a). This species typically occurs at study area.
the integrade between shales and sandstones in Cooks
River/ Castlereagh lronbark Forest, Shale/Gravel
Transition Forest or Cumberland Plain Woodland
(NPWS 2003a).
Bothriochloa

-

V

biloba

No, no woodland
Found in woodland on nutrient poor soils (Harden
1993). This species has a strong preference for heavier on nutrient poor
soils in study
textured soils and has previously been recorded on
volcanic soils. Restricted levels o f grazing and growth area.
o f Aristida ramosa have been found to cause reduction
and exclusion o f this species (Bean 1999).

tessellata

Low open forest with heath or sometimes grass
understorey — this species only grows in very dense

No, no dense
shrubbery in

Chamaesyce

shrubbery in coastal areas (Bishop 1996).
A coastal species which is found on foredunes and

study area.
No, study area

exposed headlands (NSW Scientific Committee

not on coastal
dunes or exposed

Caladenia

El

El

V

-

psammogeton

1998a).

headlands.
Cryptostylis

V

V

hunteriana

This species typically grows in swamp-heath on sandy No, no Coastal
soils chiefly in coastal districts (Harden 1993) but has Plains Smoothbarked Apple
also been recorded on steep bare hillsides (Bishop
1996). Within the Central Coast bioregion, this species Woodland or
Scribbly Gum
has been recorded within Coastal Plains Smooth-

Daminia

V

-

glaucophylla
Diuris praecox

V

V

barked Apple Woodland (mu 30) and Coastal Plains

Woodland in

Scribbly Gum Woodland (mu 31) (Bell 2001).

study area.
No, no heath in

Restricted to the Gosford district where it grows in
heath on shallow soils (Harden 2002).
Known from coastal areas between Ourimbah and
Nelson Bay, growing in eucalypt forest, often on
hilltops or slopes (Bishop 1996).

the study area.
No, no eucalypt
forest, hilltops or
slopes present in
study area.
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Latin Name

TSC
Act'

EPBC
Act2

V

-

Habitat

Habitat in study
area?

purpurascens var.

Sclerophyll forest, scrub and swamps — from Gosford No, no wet heath
vegetation in
and Sydney districts (Harden 2002) specifically this

purpurascens

species is thought to require wet heath vegetation (T.

study area.

Eucalyptus

James pers. comm.)
Shallow soiled sandstone or lateric tops amongst
Angophora hispida, Eucalyptus haemastoma, and E.

No, no shallow
soiled sandstone

Epacris

V

V

camfieldii

oblonga (Robinson 1994b).
Grevillea

V

V

shiressii

or any associate
species.

Restricted to the Gosford area where it grows along
No, no wet
creek banks in wet sclerophyll forest on sandy soils of sclerophyll forest

El

-

in study area.
Recorded form Mangrove Mountain where it grows in No, no heath in
study area.
heath on sandy soils (Harden 1990).

V

V

Found in coastal districts and adjacent tablelands from Yes, recorded in

Hawkesbury sandstone (Harden 2002).

Hibbertia
procumbens
Afelaleuca
biconvexa

Jervis Bay to Port Macquarie. Grows in coastal

study area.

districts from Jervis Bay to Port Macquarie in damp
Alelaleuca deanei

V

V

places, often near streams (Harden 2002).
Wet heath on sandstone — coastal districts from
Berowra to Nowra (Harden 1991)

Prostanthera

No, no wet heath
in study area.

El

E

Restricted to Ourimbah to Narara area near Gosford
No, study area
where it grows in sclerophyll forest on ridges adjacent not on a ridge
adjacent to
to rainforest (NSW Scientific Committee 1998b).

El

E

Restricted to the Somersby Plateau in the Gosford and No, no open
Wyong LGAs. Grows in open forest, low woodland or forest, low

askania

rainforest.
Prostanthera
junonis

open scrub on gently undulating Hawkesbury
Sandstone (NPWS 2000a).

woodland or
open scrub in
study area.

Syzygium

V

V

V

V

paniculatum

Tetratheca
glandulosa

Subtropical and littoral rainforest on sandy soils or
stabilised dunes near the sea (Harden 2002).

No, no
subtropical or
littoral rainforest

in study area.
Found on sandy or rocky soils in heath, scrub (Harden No, no heath,
scrub or
1992) or woodland (Harden 1992).
woodland in
study area.

Key:

BIOSIS

) Listed on the TSC Act as Endangered (El), or Vulnerable (V)
2) Listed on the EPBC Act as Vulnerable (V)
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3.3 Fauna Habitats
The fauna habitat within the study area is mostly highly degraded due to the presence of
exotic weeds, edge effects from the adjacent road and ongoing anthropogenic
disturbance including rubbish dumping. Suitability, size and configuration o f vertebrate
fauna habitats broadly correlate with the structure, connectivity and quality o f local and
regional vegetation types. At a broad scale, fauna habitat within the study area
corresponds to the vegetation communities outlined in Section 3.1 and is comprised of
highly modified vegetation, Swamp Sclerophyll Forest (listed as an Endangered
Ecological Community under the TSC Act) and Hubbards Creek. These habitats are
discussed in more detail below.
3.3.1

Highly Modified Vegetation
The majority o f the vegetation in the study area consisted o f highly degraded roadside
vegetation dominated by exotic groundcovers, shrubs and vines (e.g. Lantana camara).
There were no fallen logs, leaf litter, rocky platforms, or hollow-bearing trees to provide
shelter and roosting sites for small mammals, birds and reptiles. However, the dense
exotic vegetation may provide foraging habitat for birds (native and introduced) and
small mammals. The highly modified vegetation is unlikely to provide any suitable
habitat for threatened animal species.
This habitat was considered to be in poor condition, as it provided little or no breeding
or roosting habitat for fauna species and minimal foraging resources. Native fauna
species diversity was low.

3.3.2

Swamp Sclerophyll Forest
A small section o f Swamp Sclerophyll Forest occurs on the eastern boundary o f the
study area. The understorey is dominated by exotic species, with native canopy species
up to approximately 20 m in height. These native canopy species may supply direct
(foliage, nectar and exudates) and indirect food (arthropods) for a range o f vertebrates,
particularly birds. Only one hollow-bearing tree was observed in the study site during
the current survey. The hollows, although small, may provide nesting and roosting
habitat for hollow-dwelling fauna (such as microbats).
The groundcover within this habitat consisted o f moderate fallen timber and leaf litter.
Fallen branches and bark (sparsely scattered throughout forested areas) provide refuge
and nesting habitat for a range o f common animals. Many invertebrates and amphibians
rely on these 'moisture-retaining' microhabitats over-winter or as refuge during periods
o f drought. Similarly, many reptiles rely on ground litter and debris for shelter and
foraging. It should be noted however that Small-leaf Privet Ligustrum sinense covered
most o f the ground debris. Increases in sunlight caused by clearing can result in privet

spreading laterally and upward, covering more native plant species and hence fuRrtehserts
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degrading the habitat. This could result in the reduction o f suitable fauna habitats, such
as loss o f native tree species for bird foraging and nesting.
The section o f Swamp Sclerophyll Forest habitat within the study site was moderately
degraded due to the presence o f exotic weed species and considered to provide moderate
habitat value. It did provide a moderate level o f breeding, nesting and roosting resources
(including tree hollows and fallen logs and leaf litter) for native fauna. The removal of
any trees (especially those with hollows) should be avoided as they may provide
important fauna habitat.

3.3.3

Creek
A small section o f Hubbards Creek would be crossed by the proposed temporary
boardwalk. While this section was flowing slightly at the time of this survey, flows in
the creekline are probably intermittent. The flowing water (and pools during drier
periods) along with vegetation along the banks and rocky outcrops may provide habitat
for common frog species, water dragons and skinks.
Exotic vines and shrubs dominate the creek line in the study area, providing habitat for
common frog species, small birds and mammals. Emergent vegetation within the creek
was not commonly recorded, however overhanging vegetation and rocks provide shelter
along the banks o f the creek for common animal species.
This habitat was considered to be in poor condition due to the dominance o f exotic
species and lack of indigenous species. It provided a low level o f breeding and roosting
resources and minimal forging resources due to lack o f native vegetation (emergent,
submerged and overhanging).

3.4 Fauna
A detailed fauna survey was not undertaken for this assessment. Incidental observations
o f fauna species utilising the study site during the current and previous (English etal.
2004) survey include 31 bird species (two introduced), two reptile species, one frog
species and one mammal (introduced) (Appendix 2).
3.4.1

Significant Fauna
A total o f 57 threatened or migratory animal species listed on the TSC and/or EPBC
Acts, or their habitat, have been previously recorded within a 10 km radius o f the study
area (Table 2). O f these, 50 animal species are listed under the TSC Act (DEC Atlas of
NSW Wildlife, accessed January 2005, Figure 6) and 25 animal species listed under the
EPBC Act (DEH Online EPBC Database, accessed 29th December 2004). Note that a
species may be listed under both Acts.
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N o threatened animal species were recorded during this survey o r during the previous
survey (English et al. 2004) in the vicinity o f the current study area, however, one
migratory bird (Rufous Fantail Rhipidura rulifrons) was observed adjacent to the study
area during the current survey. In addition, the study area contains limited potential
habitat for 12 threatened and two migratory species (Table 2).
Table 2: Terrestrial fauna listed on the TSC Act or EPBC Act that have the
potential to occur in the local area.
Scientific
Name

Common
Name

TSC EPBC
Acta Actb

Habitat

Potential
habitat

Amphibians
Found in acid Melaleuca swamps and
wallum areas with poor drainage (Barker
eta!. 1995). Breeds in late winter
(Cogger 1992).

Yes

V

Prefers hanging swamps on sandstone
shelves adjacent to perennial nonflooding creeks (Daly 1996). Can also
occur within shale outcrops within
sandstone formations. In the southern
part of its range can occur in wet and dry
forests, montane sclerophyll woodland
and montane riparian woodland (Daly
1996). Individuals can be found around
sandy creek banks or foraging along
ridge-tops during or directly after heavy
rain. Males often call from burrows
located in sandy banks next to water
(Barker eta!. 1995).

No

El

V

Found in marshes, dams and stream
sides, particularly those containing
bulrushes or spikerushes (NPWS
1999e). Preferred habitat contains water
bodies that are unshaded, are free of
predatory fish, have a grassy area
nearby and have diurnal sheltering sites
nearby such as vegetation or rocks
(White & Pyke 1996, NPVVS 1999e).

No

Green-thighed Frog

V

-

The habitat for this species is poorly
known. Has been found during October
in flooded paddocks next to rainforest
and are known to also breed in open
forest. Breeding occurs in flooded
paddocks or waterholes near to forest
(Barker etal. 1995).

No

Littlejohn's Tree
Frog

V

V

Occurs in wet and dry sclerophyll forests
associated with sandstone outcrops
between 280 and 1000 m on the eastern
slopes of the Great Dividing Range
(Barker eta!. 1995). Prefers rock flowing
streams, but individuals have also been
collected from semi-permanent dams
with some emergent vegetation (Barker
etal. 1995). Forages both in the tree
canopy and on the ground, and has
been observed sheltering under rocks
on high exposed ridges during summer.
It is not known from coastal habitats.

No

Crinia tinnula

Wallum Froglet

V

Heleioporus
australiacus

Giant Burrowing
Frog

V

Litoria aurea

Green and Golden
Bell Frog

Litoria
brevipalmata

Litoria littlejohni
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Scientific
Name

Common
Name

TSC EPBC
Ace Actb

Habitat

Potential
habitat

Mixophyes
balbus

Stuttering Frog

El

V

This species is usually associated with
mountain streams, wet mountain forests
and rainforests (Barker et a/. 1995). It
rarely wanders very far from the banks
of permanent forest streams, although it
will forage on nearby forest floors. Eggs
are deposited in leaf litter on the banks
of streams and are washed into the
water during heavy rains (Barker et at
1995).

No

Mixophyes
iteratus

Giant Barred Frog

El

E

Usually found in coastal riverine
rainforest and upland areas such as the
OBoccurdersr Rona nwgeettse(rBraidrkgeerteotpasta

No

Pseudophryne
australis

Red-crowned
Toadlet

V

and upper
slopes of sandstone formations on which
the predominant vegetation is dry open
forests and heaths. This species
typically breeds within small ephemeral
creeks that feed into larger semiperennial streams. These creeks are
characterised after rain by a series of
shallow pools lined by dense grasses,
ferns and low shrubs (Thumm & Mahony
1996); (Thumm & Mahony 1997).

No

Botaurus
poiciloptilus

Australasian Bittern

V

-

Inhabits terrestrial and estuarine
wetlands, generally where there is
permanent water. Prefers wetlands with
dense vegetation including rushes and
reeds (NPVVS 1999b).

No

Burhinus
grallarius

Bush Stone-curlew

El

-

Lightly timbered open forest and
woodland, or partly cleared farmland
with remnants of woodland, with a
ground cover of short sparse grass and
few or no shrubs where fallen branches
and leaf litter are present (Marchant &
Higgins 1993).

No

Calidris
acuminata

Sharp-tailed
Sandpiper

-

M

Inland waters, coastal (Simpson, 1996).

No

Calyptorhynchus
lathami

Glossy BlackCockatoo

V

-

Inhabits forest with low nutrients,
characteristically with key Allocasuarina
species. Tends to prefer drier forest
types (NPWS 1999d) with a middle
stratum of Allocasuarina below
Eucalyptus or Angophora. Often
confined to remnant patches in hills and
gullies (Higgins 1999). Breed in hollows
stumps or limbs, either living or dead
(Higgins 1999).

No

Charadrius
mongolus

Lesser Sand Plover

V

M

Usually coastal, in littoral and estuarine
environments (Marchant & Higgins
1993).

No

Chthonicola
sagittata

Speckled Warbler

V

-

This species occurs in eucalypt and
cypress woodlands on the hills and
tablelands of the Great Dividing Range.
They prefer woodlands with a grassy
understorey, often on ridges or gullies
(Blakers, Davies et al. 1984; NSW
Scientific Committee 2003). The species
is sedentary, living in pairs or trios and
nests on the ground in grass tussocks,
dense litter and fallen branches. They
forage on the ground and in the
understorey for arthropods and seeds
(Blakers, Davies et al. 1984; NSW
Scientific Committee 2003). Home
ranges vary from 6-12 hectares (NSW
Scientific Committee 2003).

No

Birds
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Scientific
Name

Common
Name

TSC EPBC
Ace Actb

Habitat

Potential
habitat

M

Typically found on wet soft ground or
shallow water with good cover of
tussiogcraksto.ryOftsepnecfoieus
hantdint
wet
seepage areas below dams (Pizzey &
Knight 1997).

No

1‘.4

residentto
A ni
Australia. Found in terrestrial and
coastal wetlands; favouring deep
freshwater swamps, lakes and
reservoirs; shallow coastal lagoons and
saltmarshes (English & Predavec 2001).

No

Occur in woodland and open country of
tropical and temperate Australian
(Marchant & Higgins 1993). They prefer
tree-lined watercourses, billabongs,
ephemeral lakes and floodplains. Have
been recorded in areas where
Melaleuca dominate the vegetation
(Marchant & Higgins 1993). Nest in dead
or partly dead trees usually near
watercourses (Marchant & Higgins
1993).

Yes

M

An aerial species found in feeding
concentrations over cities, hilltops and
timbered ranges (Pizzey 1983).

No

V

-

Usually found on coastal plains below
200 m. Often found along timbered
watercourses, in wetlands with fringing
trees and shrub vegetation. The sites
where they occur are characterized by
dense waterside vegetation (NPWS
1999c).

No

Swift Parrot

El

EM

Monarcha
melanopsis

Black-faced
Monarch

-

Myiagra
cyanoleuca

Satin Flycatcher

Neophema
pulchella

Turquoise Parrot

Ninox connivens

Barking Owl

Gallinago
hardwickii

Latham's Snipe

Haliaeetus
leucogaster

White-bellied SeaEagle

-

Hamirostra
melanostemon

Black-breasted
Buzzard

V

Hirundapus
caudacutus

White-throated
Needletail

Ixobrychus
flavicollis

Black Bittern

Lathamus
discolor

BIOSIS
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The Swift Parrot occurs in woodlands
and forests of New South Wales from
May to August, where it feeds on
eucalypt nectar, pollen an associated
insects (Forshaw & Cooper 1981). The
Swift Parrot is dependent on flowering
resources across a wide range of habitat
in its wintering grounds in New South
Wales (Shields & Crome 1992). This
species is migratory breeding in
Tasmania and also nomadic moving
about in response to changing food
availability (Pizzey 1983).

Yes

M

A migratory species found during the
breeding season in damp gullies in
temperate rainforests. Disperses after
breeding into more open woodland
(Pizzey 1983).

No

M

Migratory species that occurs in coastal
forests woodlands and scrubs during
migration. Breeds in heavily vegetated
gullies (Pizzey 1983).

No

V

-

Occurs in open woodlands and eucalypt
forests with a ground cover of grasses
and understorey of low shrubs (Morris
1980). Generally found in the foothills of
the Great Divide, including steep rocky
ridges and gullies (Higgins 1999). Nest
in hollow-bearing trees, either dead or
alive; also in hollows in tree stumps.
Prefer to breed in open grassy forests
and woodlands, and gullies which are
moist (Higgins 1999).

No

V

-

Generally found in open forests,
woodlands, swamp woodlands and
dense scrub. Can also be found in the
foothills and timber along watercourses
in otherwise open country (Pizzey 1983).

No

1
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Scientific
Name

Common
Name

TSC EPBC
Ace Actb

Ninox strenua

Powerful Owl

V

Pandion
haliaetus

Osprey

V

Ptilinopus
magnificus

Wompoo Fruit-dove

V

Ptilinopus
superbus

Superb Fruit-dove

V

Rhipidura
rufifrons

Rufous Fantail

Rostratula
benghalensis

Painted Snipe

Rostratula
benghalensis
australis

Tyto
novaehollandiae

BIOSIS

RESEARCH

Habitat

Potential
habitat

Occupies wet and dry eucalypt forests
and rainforests. Can occupy both unlogged and lightly logged forests as well
as undisturbed forests where it usually
roosts on the limbs of dense trees in
gully areas. It is most commonly
recorded within Red Turpentine in tall
open forests and Black She-oak within
open forests (Debus & Chafer 1994).
Large mature trees with hollows at least
0.5 m deep are required for nesting
(Garnett 1992). Tree hollows are
particularly important for the Powerful
Owl because a large proportion of the
diet is made up of hollow-dependent
arboreal marsupials (Gibbons &
Lindenmayer 1997). Nest trees for this
species are usually emergent with a
diameter at breast height of at least 100
cm (Gibbons & Lindenmayer 1997).

No

M

Found in coastal waters, inlets, estuaries
and offshore islands. Occasionally found
up larger rivers (Pizzey 1983).

No

-

Mainly occurs in large undisturbed
patches of tall tropical or subtropical
rainforest. Occasionally occurs in
patches of monsoon forest, closed
gallery forest, wet sclerophyll forest, tall
open forest, open woodland or vine
thickets near rainforest (Higgins &
Davies 1996).

No

Mostly closed forests, including
monsoon rainforests and mesophyll vine
fkito
(ryHisg pgenpsi
i e&s D
th a vtpei rse f1e9
s96).
r
rige rsat tsd

No

k4

dense,
moist undergrowth of tropical rainforests
and scrubs. During migration it can stray
into gardens and more open areas
(Pizzey 1983).

Yes

V

M

Found in the fringes of swamps, dams,
sewage farms, marshy areas, generally
with cover of grasses, lignum or open
timber (Pizzey & Knight 1997).

No

Australian Painted
Snipe

El

V

Usually found in shallow inland wetlands
including farm dams, lakes, rice crops,
swamps and waterlogged grassland.
They prefer freshwater wetlands,
ephemeral or permanent, although they
have been recorded in brackish waters
(Marchant & Higgins 1993).

No

Masked Owl

V

Inhabits a diverse range of wooded
habitat that provide tall or dense mature
trees with hollows suitable for nesting
and roosting (Higgins 1999). Mostly
recorded in open forest and woodlands
adjacent to cleared lands. Nest in
hollows, in trunks and in near vertical
spouts or large trees, usually living but
sometime dead (Higgins 1999). Nest
hollows are usually located within dense
forests or woodlands (Gibbons &
Lindenmayer 1997). Masked owls do
prey upon hollow-dependent arboreal
marsupials, but terrestrial mammals
make up the largest proportion of the
diet (Gibbons & Lindenmayer 1997,
Higgins 1999).

No
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Scientific
Name

Common
Name

TSC EPBC
Acta Actb

Tyto tenebricosa

Sooty Owl

Xanthomyza
phrygia

Regent Honeyeater

El

Eastern Pygmypossum

V

V

EM

Habitat

Potential
habitat

Often found in tall old-growth forests,
including temperate and subtropical
rainforests. In NSW mostly found on
escarpments with a mean altitude <500
m. Nests and roosts in hollows of tall
emergent trees, mainly eucalypts
(Higgins 1999) often located in gullies
(Gibbons & Lindenmayer 1997). Nests
have been located in trees 125 to 161
centimetres in diameter (Gibbons &
Lindenmayer 1997).

No

A semi-nomadic species occurring in
temperature eucalypt woodlands and
open forests. Most records are from boxironbark eucalypt forests associations
and wet lowland coastal forests (Pizzey
1983, NPWS 1999f).

No

Inhabits rainforest through to sclerophyll
forest and tree heath. Banksias and
myrtaceous shrubs and trees are a
favoured food source. Will often nest in
tree hollows, but can also construct its
own nest (Turner & Ward 1995).
Because of its small size it is able to
utilise a range of hollow sizes including
very small hollows (Gibbons &
Lindenmayer 1997). Individuals will use
a number of different hollows and an
individual has been recorded using up to
9 nest sites within a 0.5ha area over a 5
month period (Ward 1990).

Yes

Mammals
Cercartetus
nanus

1

Chalinolobus
dwyeri

Large-eared Pied
Bat

V

V

Located in a variety of drier habitats,
including the dry sclerophyll forests and
woodlands to the east and west of the
Great Dividing Range (Hoye & Dwyer
1995). Can also be found on the edges
of rainforests and in wet sclerophyll
forests (Churchill 1998). This species
roosts in caves and mines in groups of
between 3 and 37 individuals (Churchill
1998).

No

Dasyurus
maculatus

Spotted-tailed QuoII

V

V

Uses a range of habitats including
sclerophyll forests and woodlands,
coastal heathlands and rainforests
(Dickman & Read 1992). Habitat
requirements include suitable den sites,
including hollow logs, rock crevices and
caves, and abundance of food and an
area of intact vegetation in which to
forage (Edgar & Belcher 1995).

No

Dasyurus
wyernnus

Eastern QuoII

El

This species occurs in a variety of
habitats including scrub, heathland,
cultivated land and dry sclerophyll forest
(Strahan 1995; NPWS 1999). Den sites
can consist of a number of chambers in
range of structure from underground
burrows, hollow logs, rock piles and hay
sheds. The Eastern Quoll is a solitary
feeder with males often travelling over a
kilometer in a night to forage (Strahan
1995). Females restrict their movements
to a few hundred meters around their
dens. This species feeds on agricultural
pest, insect and large animals including
ground-nesting birds and small
mammals (NPWS 1999).

No
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Scientific
Name
Falsistrellus
tasmaniensis

Common
Name
Eastern False
Pipistrelle

TSC EPBC
Ace Actb
V

Habitat

Potential
habitat

Inhabit sclerophyll forests, preferring wet
habitats where trees are greater than
20m high (Churchill 1998). Two
observations have been made of roosts
in stem holes of living eucalypts (Phillips
1995). There is debate about whether or
not this species moves to lower altitudes
during winter, or whether they remain
sedentary but enter torpor (Menkhorst &
Lumsden 1995). This species also
appears to be highly mobile and records
showing movements of up to 12 km
between roosting and foraging sites
(Menkhorst & Lumsden 1995).

Yes

Prefers sandy soils with scrubby
vegetation and/or areas with low ground
cover that are burnt from time to time
(Braithwaite 1995). A mosaic of post fire
vegetation is important for this species
(Maxwell etal. 1996).

No

Occurs in wet and dry sclerophyll forest
with a thick, shrubby understorey
associated with grassy patches. They
may also occur in rainforest but prefer
the wet sclerophyll forest (Strahan
1995). This species feed on grasses and
herbs (Strahan 1995).

Yes

Isoodon obesulus Southern Brown
Bandicoot

El

Macropus parma

Parma Wallaby

V

Miniopterus
australis

Little Bent-wing Bat

V

-

Shows a preference for well timbered
areas including rainforest, wet and dry
sclerophyll forests, Melaleuca swamps
and coastal forests. Roost in caves,
congregating into maternity colonies in
summer months (Churchill 1998).

Yes

Miniopterus
schreibersii
oceanensis

Eastern Bent-wing
Bat

V

C

Uses a broad range of habitats including
rainforests, wet and dry sclerophyll
forests, open woodlands and open
grasslands (Churchill 1998). Roosts in
caves, but can also use man made
structures such as mines and road
culverts (Dwyer 1995, Churchill 1998).
Specific caves are used as nursery
caves, containing a large number of
individuals, which can be used year after
year (Dwyer 1995, Churchill 1998).

Yes

Mormopterus
norfolkensis

Eastern Freetail Bat

V

-

Most records are from dry eucalypt
forests and woodlands to the east of the
Great Dividing Range. Appears to roost
in trees, but little is known of this species
habits (Allison & Hoye 1995, Churchill
1998).

No

Myotis adversus

Large-footed Myotis

V

-

Occurs in most habitat types as long as
they are near permanent water bodies,
including streams, lakes and reservoirs.
Commonly roost in caves, but can also
roost in tree hollows, under bridges and
in mines (Richards 1995); (Churchill
1998).

Yes

Petaurus
australis

Yellow-bellied
Glider

V

Restricted to tall nature forests in
regions of high rainfall. Preferred
habitats are productive, tall open
sclerophyll forests where mature trees
provide shelter and nesting hollows.
Critical elements of habitat include sapsite trees, winter flowering eucalypts,
mature trees suitable for den sites and a
mosaic of different forest types (NPWS
1999g).

No
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Scientific
Name
Petaurus
norfolcensis

Common
Name
Squirrel Glider

TSC EPBC
Ace Actb
V

-

Habitat

Potential
habitat

Generally occurs in dry sclerophyll
forests and woodlands but is absent
from dense coastal ranges in the
southern part of its range (Suckling
1995). Requires abundant hollow
bearing trees and a mix of eucalypts,
banksias and acacias (Quin 1995).
There is only limited information
available on den tree use by Squirrel
gliders, but it has been observed using
both living and dead trees as well as
hollow stumps (Gibbons & Lindenmayer
1997). Within a suitable vegetation
community at least one species should
flower heavily in winter and one species
of eucalypt should be smooth barked
(Menkhorst e t a ! 1988).

No

1

Phascolarctos
cinereus

Koala

V

-

Inhabits eucalypt forests and woodlands.
The suitability of these forests for
habitation depends on the size and
species of trees present, soil nutrients,
climate and rainfall (Reed & Lunney
1990, Reed eta!. 1990).

No

Potorous
tridactylus

Long-nosed
Potoroo

V

V

Inhabits coastal heath and wet and dry
sclerophyll forests. Generally found in
areas with rainfall greater than 760 mm.
Requires relatively thick ground cover
where the soil is light and sandy
(Johnston 1995).

No

Pseudomys
gracilicaudatus

Eastern Chestnut
Mouse

V

-

In New South Wales this species is
usually found in heathland and is more
common in dense wet heath and
swampy areas (Fox 1995).

No

Pteropus
poliocephalus

Grey-headed
Flying-fox

V

V

This species is a canopy-feeding
frugivore and nectarivore of rainforests,
open forests, woodlands, Melaleuca
swamps and Banksia woodlands. Bats
commute daily to foraging areas, usually
within 15 km of the day roost (Tidemann
1995) although some individuals may
travel up to 70 km (Augee & Ford 1999).

Yes

Saccolaimus
flaviyentris

Yellow-bellied
Sheathtail Bat

V

-

Restricted to tall nature forests in
regions of high rainfall. Preferred
habitats are productive, tall open
sclerophyll forests where mature trees
provide shelter and nesting hollows.
Critical elements of habitat include sapsite trees, winter flowering eucalypts,
mature trees suitable for den sites and a
mosaic of different forest (NPWS
1999g).

No

Scoteanax
rueppellii

Greater Broadnosed Bat

V

-

Prefer moist gullies in mature coastal
forests and rainforests, between the
Great Dividing Range and the coast.
They are only found at low altitudes
below 500 m (Churchill 1998). In dense
environments they utilise natural and
human-made opening in the forest for
flight paths. Creeks and small rivers are
favoured foraging habitat (Hoye &
Richards 1995). This species roosts in
hollow tree trunks and branches
(Churchill 1998).

Yes

Pale-headed Snake

V

Reptiles
Hoplocephalus
bitorquatus
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Found in a variety of habitats from wet
sclerophyll forest to dry eucalypt forest
on the western slopes of NSW (Swan
1990, Cogger 1992). Feeds largely on
frogs and lizards (Cogger 1992).

No
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Scientific
Name

Common
Name

TSC EPBC
Ace Actbhabitat

Habitat

Potential

Mainly occurs in association with
communities occurring on Triassic
sandstone within the Sydney Basin.
Typically found among exposed
sandstone outcrops with vegetation
types ranging from woodland to heath.
VVithin these habitat they generally use
rock crevices and exfoliating rock during
the cooler months and tree hollows
during summer (Webb 1996, Webb &
Shine 1998).

No

V

This nocturnal species is partly arboreal
and is usually found in wet sclerophyll
forest or rainforest. It feeds on lizards,
birds and small mammals (Cogger
1992).

Yes

V

This species is a
Hawkesbury/Narrabeen sandstone
outcrop specialist (Wellington & Wells
1985). Occurs in coastal heaths, humid
woodlands and both wet and dry
sclerophyll forests (Cogger 1992).

No

Hoplocephalus
bun garoides

Broad-headed
Snake

V

Hoplocephalus
stephensii

Stephen's Banded
Snake

Varanus
rosenbergi

Rosenberg's
Goanna

V

a: V = Vulnerable. E l = Endangered
b: V = Vulnerable. E = Endangered, C = Conservation Concern, M = Migratory

3.4.2

Koala Habitat (SEPP 44)
State Environmental Planning Policy 44 (SEPP 44) aims to encourage the proper
conservation and management o f areas o f natural vegetation that provide habitat for
Koalas, ensuring a permanent free-living population over their present range and
attempting to reverse the current trend o f koala population decline.
SEPP 44 applies to land within Local Government Areas (including Gosford) listed in
SEPP 44, Schedule 1 for which a development application has been made (SEPP 44,
Section 6) and Council is the determining authority. Under this policy the distinction is
made between 'potential' and 'core' Koala habitat.
"Potential Koala habitat" means areas o f native vegetation where the trees o f the types
listed in Schedule 2 o f the Policy constitute at least 15% o f the total number o f trees in
the upper or lower strata o f the tree component.
-Core Koala habitat" means an area o f land with a resident population o f Koalas,
evidenced by attributes such as breeding females (that is, females with young) and
recent sightings o f and historical records o f a population.
Eucalyptus robusta (Swamp Mahogany) is the only listed Koala feed tree present in the
study area and appears in densities less than 15%. As such the study area cannot be
considered 'potential' Koala habitat. A SEPP 44 Assessment is not recommended.

I
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4.0 IMPACT ASSESSMENT
The Eight Part Test is a statutory mechanism under Section 5A o f the EP&A Act for
assessing whether a proposed development activity may have a significant impact on
threatened species, populations or ecological communities or their habitats. The results of
this test are used to determine if a Species Impact Statement is required for each species
potentially occurring within the study area. Furthermore, under the EPBC Act, if the
proposed development has the potential to have an adverse impact on a threatened
species, population or ecological community listed on the Act, the proposal must be
referred to the Federal Minister for the Environment for further consideration.

4.1

Eight Part Test Assessment
When a threatened species known to occur within the vicinity o f a study area is not
recorded during a survey, the presence o f potential habitat for this species is used to
determine the need to undertake an Eight Part Test. Where there is no potential habitat in
the study area for threatened species, there is unlikely to be any impact on these species
and therefore Eight Part Tests are not required.

4.1.1

Endangered Ecological Communities
The Endangered Ecological Community Swamp Sclerophyll Forest occurs on the eastern
boundary o f the study area. An Eight Part Test has been prepared for this community
(see Appendix 3). The Eight Part Test assessed the cumulative impact o f the road works
assessed under the original REF for the upgrade o f The Entrance Road, and the proposed
modifications being the temporary boardwalk on the eastern side o f the road and a 2:1
batter slope on the western side of the road (described in Gorrod and Wilkins 2005).
The Eight Part Test concluded that the cumulative impacts o f the proposed works are
unlikely to cause a significant impact on the Swamp Sclerophyll Forest. Therefore a
Species Impact Statement is not required for this community.

4.1.2

Flora
One plant species listed as Vulnerable on the TSC Act was recorded in the study area,
Melaleuca biconvexa. Therefore further consideration must be given to the potential
impact o f the proposed development on this species. An Eight Part Test was prepared for
this species (see Appendix 3). The Eight Part Test assessed the cumulative impact o f the
road works assessed under the original REF for the upgrade o f The Entrance Road, and
the proposed modifications being the temporary boardwalk on the eastern side o f the
road and a 2:1 batter slope on the western side o f the road (described in Gorrod and
Wilkins 2005).
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T h e Eight Part Test concluded that the proposed works are unlikely to cause a significant
impact. Therefore a Species Impact Statement is not required for this species.

4.1.3

Fauna
N o threatened fauna were recorded during the site visit. Where there is potential habitat
(foraging o r breeding resources) for a threatened species in the study area, further
consideration must be given t o the potential impact o f the proposed development on
these species.
T h e proposed development may significantly impact threatened species by causing any
o f the following situations to arise:
•
•
•

death or injury o f individuals;
loss o r disturbance o f limiting foraging resources; and,
loss or disturbance o f limiting breeding resources.

Limiting resources are specialised habitat components that species are dependent on for
their ongoing survival. Such limiting resources are predominantly associated with
specialised breeding habitats (such as tree hollows o r suitable nest/maternity roost sites)
that occur at low densities, with high levels o f competition from a range o f species.
However for some species, limiting resources include specialised foraging habitats that
have a restricted distribution (such as Koalas feeding only on specific tree species).
T h e proposed development is to build a temporary boardwalk for pedestrians alongside
T h e Entrance Road during duplication o f the road, as shown in Figure 2. The proposed
boardwalk would cross Hubbards Creek east o f the road and extend south through highly
modified vegetation and some Swamp Sclerophyll Forest. A s the majority o f the study
area consists o f highly modified vegetation, and i f no trees are to be removed, it is
unlikely that the proposed development would have a significant impact on the
threatened species with potential habitat in the study site. However, i f any hollowbearing trees are to be removed, the hollows must be inspected first for any animal
species (e.g. microbats).

1

Threatened species with potential habitat within the study site have been considered for
each o f the categories below to determine i f an Eight Part Test is required (Table 3).
Table 3: Potential impact and Eight Part Test requirements for threatened fauna
species with potential habitat on the study site.
Threatened Species

Potential impacts on the study site
Individual
death or injury

BIOSIS

RESEARCH

Loss or
disturbance of
limiting foraging
resources

Eight Part Test
Required

Loss or
disturbance of
limiting breeding
resources
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Potential impacts on the study site

Threatened Species

Individual
death or injury
Amphibians
Wallum Froglet

Eight Part Test
Required

Loss or
Loss or
disturbance of
disturbance of
limiting foraging limiting breeding
resources
resources

No

No

No

No

Birds
Black-breasted Buzzard

No

No

No

No

Swift Parrot

No

No

No

No

Mammals
Eastem Bent-wing Bat

No

No

No

No

Eastern False Pipistrelle

No

No

No

No

Eastern Pygmy-possum

No

No

No

No

Greater Broad-nosed Bat

No

No

No

No

Grey-headed Flying-fox

No

No

No

No

Large-footed Myotis

No

No

No

No

Little Bent-wing Bat

No

No

No

No

Parma Wallaby

No

No

No

No

No

No

No

No

Reptiles
Stephen's Banded Snake

It is unlikely that the proposed development would result in the individual death or
injury, loss o f limiting foraging or breeding resources or disturbance to limiting breeding
or foraging habitat (Table 3). Therefore Eight Part Test assessments have not been
prepared for these species and as a result a Species Impact Statement is not
recommended.

4.2 Assessments of Significance
Under the EPBC Act, if the proposed development has the potential to have an adverse
impact on a threatened species, population or ecological community listed on the Act, the
proposal must be referred to the Federal Minister for the Environment for further
consideration.
For threatened species, an action, will have, or is likely to have a significant impact if it
does, will or is likely to:

BIOSIS

•

lead to a long-term decrease in the size of an important population o f a species, or

•

reduce the area o f occupancy o f an important population, or

•

fragment an existing habitat critical to the survival o f the species, or

•

adversely affect habitat critical to the survival o f a species, or

•

disrupt the breeding cycle, or

•

modify, destroy, remove or isolate or decrease the availability or quality o f habitat
to the extent that the species is likely to decline, or

•

result in invasive species that are harmful to a critically endangered or endangered
RESEARCH
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species becoming established in the critically endangered or endangered species
habitat, or
•

For the assessment criteria, an important population is defined as one that is necessary for
a species long-term survival and recovery, including populations that are:

I
1

interferes substantially with the recovery o f the species.

4.2.1

•

key source populations either for breeding or dispersal,

•

populations that are necessary for maintaining genetic diversity, and/or

•

populations that are near the limit o f the species range.

Threatened Ecological Communities
No Threatened Ecological Communities listed on the EPBC Act occur in the study area
and the study area does not contain appropriate habitat for any o f the Threatened
Ecological Communities listed on the EPBC Act. Therefore no Assessments of
Significance were conducted for Threatened Ecological Communities.

4.2.2

Flora
One plant species listed as Vulnerable on the EPBC Act was recorded in the study area,
Melaleuca biconvexa. An assessment o f significance in accordance with the EPBC Act
Significance Guidelines has been conducted (Appendix 4), which assessed the
cumulative impact o f the road works assessed under the original REF for the upgrade of
The Entrance Road, and the proposed modifications being the temporary boardwalk on
the eastern side o f the road and a 2:1 batter slope on the western side o f the road
(described in Gorrod & Wilkins 2005).
The Assessment o f Significance concluded that the proposal was unlikely to have a
significant impact. A Referral to the Minister is not required.
The study area did not contain potential habitat for any additional threatened plant
species listed on the EPBC Act that have been recorded within 10 km o f the study area
(Table 1).

4.2.3

Fauna
Potential habitat occurs within the study site for four species listed under the EPBC Act
(Table 2) including two migratory species. Three species listed on the EPBC Act with
potential habitat in the study area are also listed on the TSC Act (see Table 2), therefore
the same arguments for not completing Eight Part Tests can be applied to the DEH
Assessment o f Significance, and as such, assessments have not been completed for Swift
Parrot, Eastern Bent-wing Bat and Grey-headed Flying-fox.

BIOSIS RESEARCH
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Potential habitat does occur within the study site for Rufous Fantail. An Assessment of
Significance in accordance with DEH guidelines was completed for this species
(Appendix 4) and found it was unlikely to be significantly impacted by the development
and as such a Referral under the provisions o f the EPBC Act is not recommended for
this species.
It is possible that both threatened and migratory species with potential habitat in the
study area may use areas and resources within the study area on a temporary basis.
However, these species are considered to be highly mobile and are unlikely to be solely
dependent upon the resources within the study area. Therefore it is unlikely that the
proposal would have a significant impact on these species (Appendix 4).

1
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5.0 MITIGATION MEASURES
The impact assessments conducted in this report have assumed the loss o f a total o f 35
stems o f Melaleuca biconvexa and the loss o f approximately 0.3 ha o f Swamp
Sclerophyll Forest. Further assessment will be required prior to any works involving the
removal o f additional stems o f Melaleuca biconvexa or additional areas o f Swamp
Sclerophyll Forest beyond that which has been considered in this assessment.
The following measures to mitigate the potential impacts o f the proposal on native flora
and fauna should be implemented:

1
1
I

•

Disturbance of any area, other than that considered in this assessment must be
prevented and the extent o f the earthworks should be fenced to prevent this
happening;

•

Avoid removal o f trees. If removal o f hollow-bearing trees is unavoidable, check
hollows first for arboreal animal species and provide suitable relocation.

•

Appropriate sediment and erosion control measures must be employed throughout
the extent o f the proposed works due to the close vicinity o f creeks and drainage
lines;

•

Avoid the transportation o f weeds into adjacent Swamp Sclerophyll Forest
vegetation to the east.

•

Revegetation of disturbed areas with species representative o f the vegetation
communities impacted.

To minimise impacts o f the proposed development on the population o f M biconvexa in
and surrounding the study area prior to, during and following construction, it is
recommended that:
•

Individuals o f M biconvexa be identified with flagging tape and fenced prior to and
during construction works to ensure that stems outside the area o f direct impact are
not damaged during construction. Fencing should extend to include the drip zone of
the plants to ensure protection o f the roots.

•

The existing natural drainage flows in the vicinity o f the study area are preserved;

•

A Vegetation Management Plan, including a Weed Management Plan and a
Monitoring Program, be prepared to minimise the impact o f the proposal on the
remaining vegetation. This plan should be prepared prior to clearing, and should
include details for the appropriate management o f the M biconvexa population
identified in and adjacent to the study area. The Vegetation Management Plan
should be submitted to and approved by Council. Qualified bush regenerators should
be contracted to implement the approved Vegetation Management Plan.
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•

Propagation material, including seeds and cuttings, should be collected for the study
area by a qualified nursery specialist, to be grown ex situ and planted in potential
habitat in and surrounding the study area. Propagation material should be collected
using best practice methods, restricting collection from any individual plant to less
than 20 per cent o f the available seed crop or fruit (Mortlock 1998).

1
1

1
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6.0 CONCLUSIONS
One Endangered Ecological Community listed on the TSC Act, Swamp Sclerophyll
Forest, occurs on the eastern boundary o f the study area. A n Eight Part Test concluded
that the cumulative impact o f the proposal is unlikely to result in a significant impact on
this Endangered Ecological Community. T h e Eight Part Test also concluded that the
proposal was unlikely to significantly increase the impact on this community caused by
the duplication o f The Entrance Road. N o Threatened Ecological Communities listed on
the EPBC Act occur in the study area.
O n e threatened plant species listed on the TSC and EPBC Acts was recorded in the
study area, Melaleuca biconvexa. A n Eight Part Test and Assessment o f Significance
was conducted for this species, which concluded that the impact o f the proposal is
unlikely to result in a significant impact on this species. The Eight Part Test also
concluded that the cumulative impact o f the duplication o f T h e Entrance Road and
temporary boardwalk construction is unlikely to be significant for this species.
Although no threatened fauna species were recorded within the study area, it is possible
that 13 threatened or migratory species may utilise foraging resources within the study
area on a temporary basis. Given the small area to be developed and the degraded
condition o f the fauna habitats within the study site, it is unlikely that these species

1

would be solely dependent on the resources within the study area. Therefore, it is
unlikely that the proposal would have a significant impact on these species. The
cumulative impact o f the duplication o f T h e Entrance Road and temporary boardwalk
construction is also unlikely to be significant for these threatened fauna species.

I

A Species Impact Statement or Referral is not recommended.
T h e impact assessments conducted in this report have assumed the loss o f a total o f 35
stems o f Melaleuca biconvexa and the loss o f approximately 0.3 ha o f Swamp
Sclerophyll Forest. Further assessment will be required prior to any works involving the
removal o f additional stems o f Melaleuca biconvexa o r additional areas o f Swamp
Sclerophyll Forest beyond that which has been considered in this assessment.
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1

Plate 1: Highly disturbed vegetation in study area. Flagged tree on the right of the
photograph is Melaleuca biconvexa

BIOSIS

RESEARCH

Plates 37

Terrestrial Flora and Fauna Assessment, The Entrance Road, Enna

APPENDICES

I

1

BIOSIS RESEARCH

Appendices 38

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
1
I
I
I
I

Terrestrial Flora and Fauna Assessment, The Entrance Road, Erina

APPENDIX 1:
Flora Results
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Plant species recorded in the current survey in the study area.
Native

Family
Ferns and Fern-like Plants
Blechnaceae

Scientific name

Common name

Blechman cartilagineum

Gristle Fern

Yes

Dennstaedtiaceae

Pteruhum esculentum

Bracken

Yes

Arecaceae

Livistona australis

Cabbage Palm

Yes

Commelinaceae

Tradescantia albiflora

Wandering Jew

No

Cyperaceae

Gahnia clarkei
Lomandra longifolia

Tall Saw-sedge
Spiny-headed Mat-rush

Yes

Lomandraceae
Phormiaceae

Diane/la caerulea var. producta
Ehrharta erecta
Oplismenus aemulus

Dianella

Yes

Monocotyledons

Poaceae

Yes

Panic Veldtgrass

No

Oplismenus

Yes

Paspalum dilatatum

Paspalum

No

Pennisetum clandestinum

Kikuyu Grass

No

Dicotyledons
Apiaceae

Foeniculum vulgare

Fennel

No

Apocynaceae

Parsonsia straminea

Common Silkpod

Yes

Asclepiadaceae

Araujia hortorum
Ageratina adenophora

Araujia

No

Crofton Weed

No

Bidens pilosa

Cobblees Pegs

No

Conyza albida

Tall Fleabane

No

Sonchus oleraceus

Common Sowthistle

No

Asteraceae

Taraxacum officinale

Dandelion

No

Capri foliaceae

Lonicera japonica

Japanese Honeysuckle

No

Convolvulaceae

Ipomoea indica
Glochidion ferdinandi

Blue Morning Glory

No

Cheese Tree

Yes

Acacia irrorata
Cinnamomum camphora

Green Wattle

Yes

Lauraceae

Camphor Laurel

No

Myrtaceae

Eucalyptus robusta

Swamp Mahogany
Forest Red Gum

Yes
Yes

Melaleuca

Yes

Euphorbiaceae
Fabaceae (Mimosoideae)

Eucalyptus tereticornis
Melaleuca biconvexa
.tlelaleuca linariifolia

Flax-leaved Melaleuca

Yes

Melaleuca quinguenervia
Ligustrum lucidum

Broad-leaved Paperbark

Yes

Large-leaved Privet

No

Ligustrum sinense

Small-leaved Privet

No

Acetosa sagittata
Rubus fruiticosus

Rambling Dock

No

Rosaceae

Blackberry complex

No

Solanaceae

Solanum mauritianum

Wild Tobacco Bush

No

Verbenaceae

Lantana camara

Lantana

No

Oleaceae
Polygonaceae
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APPENDIX 2:
Fauna Results

1
1

BIOSIS RESEARCH

Appendices 41

Terrestrial Flora and Fauna Assessment, The Entrance Road, Erina

This table details the species o f animal recorded during the current and previous
(English et al., 2004) surveys and through opportunistic sightings within the study area.
Record Type

Survey

Common Eastern Froglet

H

C/P

Acanthiza nana
Acanthorhynchus tenuirostris

Yellow Thornbill

0

C/P

Eastern Spinebill

H

C

C o m m o n Name

Scientific Name
Amphibians
Crinia signiftra
Birds

Acridotheres tristis

Common Myna *

0

C

Anthochaera chlysoptera

Brush Wattlebird

H

C

Cacatua roseicapilla

Galah

0

C/P

Coracina novaehollandiae

Black-faced Cuckoo-shrike

0

C

Corvus coronoides

Australian Raven

H

C

Cuculus pallidus

Pallid Cuckoo

0

P

Dacelo novaeguineae

Laughing Kookaburra

0

C

Egretta novaehollandiae

White-faced Heron

0

P

Eopsaltria australis

Eastern Yellow Robin

0/H

P

Geopelia striata

Peaceful Dove

0

P

Gerygone mouki

Brown Gerygone

H

C

Grallina cyanoleuca

Magpie-lark

0/H

C/P

Gymnorhina tibicen

Australian Magpie

0/H

C/P

Manorina melanocephala

Noisy Miner

0

C/P

Manorina melanophrvs

Bell Miner

H

C

Meliphaga lewinii

Lewin's Honeyeater

0/H

C/P

Neochmia temporalis

Red-browed Finch

0/H

C

Pelecanus conspicillatus

Australian Pelican

0

C

Platycercus eximius

Eastern RoseIla

0

P

Psophodes olivaceus

Eastern Whipbird

H

C

Pycnonotus jocosus

Red-whiskered Bulbul *

0/H

C

Rhipidura fuliginosa

Grey Fantail

H

C

Rhipidura leucophtys

Willie Wagtail

0

P

Rhipidura rufifrons

Rufous Fantail

0/H

C

Strepera graculina

Pied Currawong

0

C/P

Strepera versicolor

Grey Currawong

0

C

Trichoglossus haematodus

Rainbow Lorikeet

0/H

C

Vanellus miles

Masked Lapwing

H

C

Zosterops lateralis

Silvereye

H

C

Domestic Dog (feral)*

0

P

Mammals
Canis familiaris
Reptiles
Eulamprus quoyii

Eastern Water Skink

0

C

Physignathus lesueurii

Eastern Water Dragon

0

P

Key: 0 = Observed, H = Heard, C = Current, P = Previous, * = Introduced.
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APPENDIX 3:

1

Eight Part Tests
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1

Endangered Ecological Communities
S w a m p Sclerophyll Forest
Swamp Sclerophyll Forest was recently listed as an Endangered Ecological Community
on Schedule 1 (Part 3) o f the TSC Act. The listing o f Swamp Sclerophyll Forest replaces
the listing o f Sydney Coastal Estuary Swamp Forest, which was recorded in the study
area by English et al. (2004). An Eight Part Test was previously undertaken to assess the
impact o f the proposed duplication o f The Entrance Road on Sydney Coastal Estuary
Swamp Forest by English et al. (2004), which concluded that the impact was unlikely to
be significant.
The proposed works associated with duplication o f The Entrance Road between
Hammersmith Drive and Karwin Avenue, being the construction o f the road batter and
the temporary boardwalk will result in the clearing o f and indirect impacts to
approximately 0.3 ha o f Swamp Sclerophyll Forest. The area o f S w a m p Sclerophyll
Forest to be cleared is in poor condition, with many exotic groundcover and vine species
present.
(a) In the case o f a t h r e a t e n e d species, w h e t h e r t h e life cycle o f t h e species is likely to
be d i s r u p t e d such t h a t a viable local population o f t h e species is likely t o b e placed at
r i s k o f extinction
Not applicable to Endangered Ecological Communities.
(b) I n t h e case o f a n E n d a n g e r e d Population, w h e t h e r t h e life cycle o f t h e species
t h a t constitutes t h e E n d a n g e r e d Population is likely t o b e d i s r u p t e d s uc h t h a t the
viability o f t h e population is likely to be significantly compromised
Not applicable to Endangered Ecological Communities.
(c) In relation t o t h e regional distribution o f a h a b i t a t o f a t h r e a t e n e d species,
population o r ecological co m munity, w h e t h e r a significant a r e a o f k n o w n h a b i t a t is
t o be modified o r removed.
The cumulative impact o f the proposal will result in the clearing o f and indirect impacts
to approximately 0.3 ha o f Swamp Sclerophyll Forest. In the Lower Hunter and Central
Coast area, Swamp Sclerophyll Forest includes those communities mapped by NPWS
(2000c, N P W S 2003b) as Swamp Mahogany-Paperbark Forest, Riparian Melaleuca
Swamp Woodland and Melaleuca Scrub. These map units are relatively widespread in the
region, with a total o f approximately 9,321 ha (House 2003). T h e removal of
approximately 0.3 ha o f Swamp Sclerophyll Forest as part o f the works associated with
the duplication o f The Entrance Road between Hammersmith Drive and Karwin Avenue
is not considered to be a significant area in relation to its regional distribution. Also, the
BIOSIS
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proposed works are unlikely to significantly increase the impact o f The Entrance Road
duplication considered by English et al. (2004).
T h e vegetation to be cleared is in poor condition, with many exotic species present. The
proposal would result in changed microclitnate variables along the boundary o f the patch
o f Swamp Sclerophyll Forest, particularly increased light penetration. This is likely to
stimulate the growth o f the Ligustrum sinense seedlings that are present. In order to
prevent significant modification o f the Swamp Sclerophyll Forest to the east and west of
the Entrance Road, it is recommended that a Weed Management Plan be developed and
implemented for the study area.
T h e existing road does not contain kerbs or guttering, resulting in urban runoff flowing
downslope into the Swamp Sclerophyll Forest during rainfall, introducing nutrients and
pollution. Increased nutrients loads favour the recruitment o f weed species over natives.
T h e inclusion o f kerbs and guttering as part o f the road upgrade will reduce the urban
runoff impacting the Swamp Sclerophyll Forest, resulting in a decease in the amount of
nutrients entering the downslope vegetation. With the implementation o f the Weed
Management Plan, weed establishment should be reduced by the proposed upgrade.
(d) Whether an area o f known habitat is likely to become isolated from currently
interconnecting or proximate areas o f habitat for a threatened species, population or
ecological community.
Duplication o f The Entrance Road will increase the distance between patches o f Swamp
Sclerophyll Forest that occur on the east and western sides o f The Entrance Road by
approximately 20 m, to a total o f approximately 40 m. This distance will not result in
isolation o f proximate areas o f habitat as pollinators and propagules are likely to be able
to traverse this distance.
T h e proposed works will not significantly increase the distance between any currently
interconnecting or proximate areas o f Swamp Sclerophyll Forest.
(e) Whether critical habitat will be affected.
Critical habitats are areas o f land that are crucial to the survival o f particular threatened
species, populations and ecological communities. Under the TSC Act, the DirectorGeneral maintains a register o f critical habitat. T o date, no critical habitat has been
declared for Swamp Sclerophyll Forest (DEC Threatened Species Unit).
(1) W h e t h e r a threatened species, population or ecological community, o r their
habitats, are adequately represented in conservation reserves (or similar protected
areas) in the region
Small areas o f Swamp Sclerophyll Forest are contained within existing conservation
reserves, including Bungawalbin, Tuckean and Moonee Beach Nature Reserves, and Hat
Head, Crowdy Bay, Wallingat, Myall Lakes and Garigal National Parks. These
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occurrences are unevenly distributed throughout the range o f the community and are
unlikely to represent the full diversity o f the community.
Swamp Sclerophyll Forest is not adequately represented in conservation reserves in the
region.
(g) W h e t h e r t h e d e v e l o p m e n t o r activity proposed is o f a class o f d e v e l o p m e n t or
activity t h a t is recognised a s a t h r e a t e n i n g process.
Key Threatening Processes (KTP) are listed on Schedule 3 o f the TSC A c t The proposed
development will involve Clearing o f Native Vegetation, which is a recognised KTP. The
proposal will result in the clearing o f 0.3 ha o f Swamp Sclerophyll Forest from the study
area.
The Final Determination for Swamp Sclerophyll Forest (NSW Scientific Committee
2004b) states that the remaining stands are severely fragmented by past clearing and
further threatened by continuing fragmentation and degradation, flood mitigation and
drainage works, landfilling and earthworks associated with urban and industrial
development, pollution from urban and agricultural runoff, weed invasion, overgrazing,
trampling and other soil disturbance by domestic livestock and feral animals including
pigs, activation o f 'acid sulfate soils', removal o f dead wood and rubbish dumping.
O f the listed threats, the proposal will involve landfilling and earthworks within the
development footprint. However, the proposal is likely to decrease impacts such as:
•
•

pollution from urban runoff with the installation o f kerbs and guttering; and,
weed invasion and rubbish dumping, with the implementation o f the
Vegetation Management Plan and Weed Management Plan as recommended in
this report.

(h) W h e t h e r a n y t h r e a t e n e d species, population o r ecological c o m m u n i t y is a t the
limit o f its k n o w n distribution
Swamp Sclerophyll Forest occurs in the NSW North Coast, Sydney Basin and South East
Corner Bioregions. The study area is in the Sydney Basin Bioregion, therefore, the study
site is not near the limit o f distribution o f this community.
Conclusion
The proposed development would be unlikely to have a significant impact on Swamp
Sclerophyll Forest. The proposed works will not significantly increase the impact o f the
duplication o f The Entrance Road, as assessed by English et al. (2004) nor will it have a
significant impact on the distribution and survival o f Swamp Sclerophyll Forest within
the local area. A Species Impact Statement is not required.
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Flora
Melaleuca biconvexa
Part o f a population o f Melaleuca biconvexa occurs in the study area. The population is
currently fragmented by The Entrance Road and associated road corridor, which is
approximately 20 m wide. The part o f the population that occurs to the west o f the road
contains at least 99 stems, and at least 20 stems occur to the east o f the road (English et
al. 2004), giving a total known population (based on number o f stems) o f at least 119
stems within the study area defined in English et al. (2004), not including seedlings. The
current survey recorded an additional 440 stems within the adjoining vegetation
surrounding the study area. The total population o f Melaleuca biconvexa within and
surrounding the study area is therefore at least 559 stems.
Melaleuca biconvexa is a medium sized tree reaching 10-15 m tall (Harden 2002), with
some species in optimal habitat conditions reaching up to 25 m in height (Duncan 2001).
This species is found in coastal districts and adjacent tablelands from Jervis Bay to Port
Macquarie where it grows within wetland, billabong, riparian and lowland rainforest
habitats. Typically it grows in damp places, often near streams (Harden 2002). In the
study area, Melaleuca biconvexa occurs in Swamp Sclerophyll Forest that is in poor
condition, with a modified structure and many exotic species present.
The previous assessment (English et al. 2004) covered 5 m to the west o f the road
alignment and assumed that 10 stems would be removed. The current assessment covers
the stems to be directly cleared for the batter slope to the west o f the current road
alignment and a 3 m buffer zone further west, for stems that will be indirectly affected by
the earthworks (assessed in Gorrod & Wilkins 2005). A n additional 3 stems are within the
indirect impact zone for the temporary pedestrian boardwalk. The cumulative impact of

1

the works associated with the duplication o f The Entrance Road are shown in Table 4.
Table 4. Melaleuca biconvexa to be impacted as a result of the works associated
with the duplication of The Entrance Road
Proposed Development

# Melaleuca biconvexa stems to

# Melaleuca biconvexa stems within

be removed

indirect impact zone

Road batter

20

12

Temporary Pedestrian

0

3

20

15

Bridge
Total

The proposed works associated with the duplication o f The Entrance Road between
Hammersmith Drive and Karwin Avenue, being the road batter to the west o f the
Entrance Road and the temporary pedestrian boardwalk to the east o f The Entrance Road,
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will involve the direct removal o f 20 stems o f Melaleuca biconvexa, with a further 15
stems to be indirectly impacted.
(a) In the case o f a threatened species, whether the life cycle o f the species is likely to
be disrupted such that a viable population o f the species is likely to be placed at risk
o f extinction.
The lifecycle o f Melaleuca biconvexa may be impacted i f any o f the following aspects
were disrupted:
•

The species and/or population;

•

Ability for dispersal;

•

Pollination cycles;

•

Seedbank; or,

•

Recruitment o f seedlings.

From the DEC Atlas o f Wildlife, the estimated number o f Melaleuca biconvexa stems
within the Gosford 1:100 000 map sheet is at least 11,019 (not including the population
within the study area), with more than 735 occurring within a 10 km radius o f the study
area. The total number o f stems in the population in the local vicinity o f the study area
was at least 559 (not including seedlings). Therefore, the total number o f stems of
Melaleuca biconvexa within a 10 km radius o f the study area is at least 1294.
The works associated with the temporary boardwalk and batter slope would result in the
removal o f approximately 20 stems (3.6% o f local population), with indirect impacts to

1

an additional 15 stems (2.7% o f local population).
It states in the Final Determination for Melaleuca biconvexa ( N S W Scientific Committee
1997) that 'multiple stems may arise from single rootstocks so that an estimate of
population size is not possible from visual inspection o f stands'. However, it is unlikely
that the removal o f 3.6% o f the stems in the population (and indirect impacts to a further
2.7%) would disrupt the life cycle such that the local population will be placed at risk of
extinction.
The proposal is unlikely to further disrupt the ability o f the species to disperse. The
known habitat supporting the population within and surrounding the study area consists
o f approximately 17 ha o f contiguous vegetation to the west o f the Entrance Road, with a
further 2 ha to the east o f the Entrance Road. The population is currently fragmented by
T h e Entrance Road, which is 20 in wide. The proposal will increase this distance t o 40 m,
which is unlikely to further disrupt the ability o f this species to disperse as pollinators are
able to cross this distance. The most common visitors to flowers o f Melaleuca biconvexa,
hence potential pollinators, are European bees, with native bees, moths, beetles, ants and
flies visiting less frequently (Duncan 2001).
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While Melaleuca biconvexa does produce viable seed, recruitment o f the species from
seed in nature is poor, with most reproduction occurring from stems suckering at the base
o f adult stems (Duncan 2001). From on-site observations, this appeared to be the case
with the population within the study area, as stems were generally found to be growing at
the base o f large adult stems. It is currently unknown what is preventing the species from
reproducing successfully from seed in the wild, as it has been found to reproduce from
seed with a success rate o f 9% under greenhouse conditions with unsaturated soils
(Duncan 2001). It has been suggested that factors inhibiting the species from reproducing
from seed in nature may include changes to hydrology, competition from weeds and
impacts from grazing animals (Peter Wilson, Royal Botanic Gardens, personal
communication 14 April 2005). The habitat for Melaleuca biconvexa within the study
area was highly degraded and dominated by weed species. The implementation o f a
Vegetation and Weed Management Plan, as recommended in this report, would reduce
the impacts o f weed invasion and grazing on populations o f M. biconvexa. It is also
recommended as part o f the mitigation measures that propagation material be collected
from the population within the study area to be germinated by specialist nursery staff for
replanting on-site to enhance the existing population. With implementation o f the
mitigative measures recommended in this report, the proposed development would not
further inhibit the recruitment o f Melaleuca biconvexa seedlings.
T h e proposed road upgrade will contain kerbs and guttering along the entire length o f the
roadworks. Currently, the Entrance Road does not contain kerbs o r gutters within the
section surveyed for the current study, therefore urban runoff from the road surface
introduces nutrients to downslope habitat o f Melaleuca biconvexa, which encourages
invasive exotic species to inhabit the vegetation. Installation o f kerbs and guttering as part
o f the road upgrade will reduce the impacts from urban runoff on the downslope
vegetation, which will, with the implementation o f the Vegetation Management Plan,
improve the quality o f the habitat for Melaleuca biconvexa within the study area.
Provided that the mitigative measures recommended in this report are implemented, it is
considered unlikely that the proposal will disrupt the lifecycle o f the species to an extent
that the population will be placed at risk o f extinction.

1

(b) In the case o f an endangered population, whether the life cycle o f the species
that constitutes the endangered population is likely to be disrupted such that the
viability o f the population is likely to be significantly compromised.
A n endangered population is defined under the T S C Act as ' a population specified in Part
2 o f Schedule 1'. At the present time, there are no endangered populations o f this species
listed under the Act.
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(c) In relation t o t h e regional distribution o f a h a b i t a t o f a t h r e a t e n e d species,
population o r ecological c o m m u n i t y , w h e t h e r a significant a r e a o f k n o w n h a b i t a t is
t o be modified o r removed.
Melaleuca biconvexa occurs along the coast o f NSW from Port Macquarie in the north to
Jervis Bay in the south, with concentrations in the Central Coast and Jervis Bay areas.
The study area is in the Central Coast area, within the Sydney Basion Bioregion. The
Final Determination states that the majority o f recordings are in the Gosford/Wyong area.
Figure 5 shows recordings o f M a d e i r a : Inconvexa in 33 locations within a 10 km radius
o f the study area, representing more than 735 stems.
Habitat for this species in the study area and adjacent land occurs in Swamp Sclerophyll
Forest. Known and potential habitat for this species is relatively widespread in the
locality (within 10 km o f the study area) and region. Potential habitat for Melaleuca
biconvexa occurs in seven vegetation communities in the Lower Hunter and Central
Coast region (Murray et al. 2002) (Table 5), totalling over 76,000 ha o f potential habitat
within the region and over 9000 ha o f potential habitat within 10 km o f the study area.
However, it should be noted that M biconvexa is not always present in suitable local
habitat due to microhabitat variations (Duncan 2001), thus it should not be assumed that
the species occurs in all potential habitat in the region.
Table 5. Vegetation communities within the Lower Hunter and Central Coast
Region in which Melaleuca biconvexa potentially occurs (from Murray etal. 2002)
Map
Unit
5
6
15

22
37
40
43

Vegetation
Community
Alluvial Tall Moist
Forest
Coastal Narrabeen
Moist Forest
Coastal Foothills
Spotted gum Ironbark Forest
Coastal Narrabeen
Scrub Forest
Swamp Mahogany Paperbark Forest
Swamp Oak
Rushland Forest
Wyong Paperbark
Swamp Forest

Total

Area mapped within Lower
Hunter and Central Coast Region
(ha)
6458

Area mapped within
10km of the study area
(ha)
565

31,187

5773

21,110

91

6649

2311

5269

504

2609

242

2823

321

76,106

9809

1
1

The proposed batter slopes would remove approximately 0.2 ha o f known habitat and
indirectly affect a further 0.1 ha o f known habitat. Additionally the proposed temporary
boardwalk will remove less than 0.02 ha o f known habitat. The works associated with the
temporary boardwalk and batter slope will therefore result in a total o f approximately 0.2
ha o f known habitat to be removed and indirect impacts to a further 0.1 ha o f known
habitat. This is a very small proportion o f known and potential habitat in the region.
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(d) W h e t h e r a n a r e a o f k n o w n h a b i t a t is likely t o become isolated f r o m currently
interconnecting o r p r o x i m a t e a r e a s o f h a b i t a t f o r a t h r e a t e n e d species, population or
ecological community.
As stated in the Eight Part Test conducted by English et al. (2004), roads and urban
development currently fragment local populations o f M biconvexa. The construction o f a
batter slope and temporary pedestrian boardwalk would further increase the distance
between the two stands o f M biconvexa within the study area by approximately 20 m to a
total o f approximately 40 m. This increased distance is unlikely to significantly impact
pollinators, which are likely to include European bees (Duncan 2001), and some dispersal
is likely to still occur within the study area.
It is considered unlikely that the proposal would significantly increase genetic isolation of
stands that occur on either side o f The Entrance Road.
(e) W h e t h e r critical h a b i t a t will be affected.
Critical habitats are areas o f land that are crucial to the survival o f particular threatened
species, populations and ecological communities. Under the TSC Act, the DirectorGeneral maintains a register o f critical habitat. To date, no critical habitat has been
declared for this species (DEC Threatened Species Unit).
(f) W h e t h e r a t h r e a t e n e d species, population o r ecological c o m m u n i t y , o r their
h a b i t a t s , a r e a d e q u a t e l y r e p r e s e n t e d in conservation reserves ( o r s i m i l a r protected
a r e a s ) in the region.
The Final Determination states that within the Gosford/Wyong area, the majority of
populations occur on private land or within road reserves. In the Sydney Basin Bioregion,
M biconvexa is known to occur as a small population in only two conservation reserves:
Bouddi National Park and Rumbalara Reserve. Melaleuca biconvexa is therefore not
adequately represented in conservation reserves.
(g) W h e t h e r t h e development o r activity p r o p o s e d is o f a class o f d e v e l o p m e n t or
activity t h a t is recognised a s a t h r e a t e n i n g process.
Key Threatening Processes (KTP) are defined under Schedule 3 o f the TSC Act. Clearing
o f Native Vegetation is recognised as a KTP. The proposed development would require
the clearing o f a small area o f known habitat for Melaleuca biconvexa that is considered
to be in poor condition.
Other threats to this species listed in the Final Determination (NSW Scientific Committee
1997) include filling, excavation for floodwater detention basins and alteration o f water
tables. The construction o f a batter slope would involve filling within the development
footprint, but is unlikely to alter the water table.
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(h) Whether any threatened species, population o r ecological community is at the
limit of its known distribution.
Melaleuca biconvexa occurs from Jervis Bay to Port Macquarie (NSW Scientific
Committee 1997). The study area occurs within the Sydney Basin Bioregion in the
Central Coast and, therefore, not considered to be at the limit o f distribution for this
species.
Conclusion
The removal o f 3.6% o f the total estimated population (0.2 ha o f known habitat) and
indirect impacts to a further 2.7% o f the total population (0.1 ha o f known habitat) is not
considered significant given the local and regional distribution o f known and potential
habitat for the species.
A number o f mitigative measures are recommended to reduce the impact o f the proposal
on the population o f M biconvexa within and surrounding the study area (see section
5.0).
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APPENDIX 4:
EPBC Assessment of Significance
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1

Vulnerable Species: Melaleuca biconvexa
The Vulnerable plant species Melaleuca biconvexa occurs in the study area.
The Significance Assessment assesses the cumulative impact o f the road works assessed
under the original REF for the upgrade o f The Entrance Road, and the proposed
modifications being the temporary boardwalk on the eastern side o f the road and a 2:1
batter slope on the western side o f the road, which will involve the direct removal o f 20
stems o f M. biconvexa, with a further I 5 stems to be indirectly impacted. The total size of
the population o f M biconvexa within and surrounding the study area is at least 559
stems (based on the current survey and data from English et all 2004).
The population o f M biconvexa that occurs in the study area and adjacent land is not
considered to be an important population as:
•

It is unlikely to be a key source population either for breeding or dispersal;

•

It is unlikely to be necessary for maintaining genetic diversity; and,

•

The study site is not at or near the limit o f the species range.

Is the action likely to lead to a long-term decrease in the size o f an important
population o f a species?
The population within the study area is not considered to be an important population. The
population o f M. biconvexa within the study area is highly disturbed as it is fragmented
by The Entrance Road and surrounding vegetation is dominated by exotic species.
The removal o f 20 stems o f M. biconvexa and indirect impacts to a further 15 stems in a
population o f at least 559 stems will not lead to a long term decrease in the size o f an
important population o f the species. The species appears to be locally abundant, with at
least 735 stems o f the species within a 10 km radius o f the study area (Figure 5, DEC
Wildlife Atlas data).
Recommended mitigative measures include rehabilitation o f the known habitat for Al
biconvexa and, propagation and replanting o f seedlings o f the species within the known
habitat to enhance the existing population. In the long term, the implementation o f the
mitigative measures as recommended in this report will improve the quality o f habitat and
may increase the size o f the population within and surrounding the study area.
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Is the action likely to reduce the area of occupancy o f an important population?
The population within the study area is not considered to be an important population and
therefore will not reduce the area o f occupancy o f an important population.
The proposed construction of the batter slope will remove approximately 0.2 ha o f known
habitat and indirectly impact a further 0.1 ha o f known habitat o f M biconvexa, with an
additional 0.02 ha temporarily removed for construction o f the temporary pedestrian

1

boardwalk. The cumulative reduction in area o f occupancy o f the population o f M
biconvexa as a result o f the proposed works is not considered to be significant given the
regional distribution o f habitat (Table 5), with over 9000 ha o f potential habitat within 10
km o f the study area. In the long term the area o f occupancy o f M biconvexa may
increase through the regeneration of the highly degraded habitat for the species and
replanting o f seedlings grown from on-site propagation material by specialist nursery
staff as part o f the recommended mitigation measures.
Is the action likely to fragment an existing important population into two or more
populations?
The population o f M biconvexa in the study area is not considered to be an important
population. The population o f M. biconvexa in the study area is currently fragmented by
the existing road.
Cumulatively, the proposed batter slope and temporary boardwalk construction will
widen the distance between the eastern and western portions o f the population by
approximately 20 m, to a total of approximately 40 m. It is considered unlikely that this
would disrupt pollinator movements or propagule dispersal such that the viability o f the
population would decline. The most common visitors to flowers o f M biconvexa, hence
potential pollinators, are European bees, with native bees, moths, beetles, ants and flies
visiting less frequently (Duncan 2001).
Is the action likely to adversely affect habitat critical to the survival of a species?
The Commonwealth Environment Minister may identify and list habitat critical to the
survival o f a listed threatened species or ecological community. Details o f this identified
habitat is recorded in a Register of Critical Habitat. To date no areas of critical habitat
has been listed for M. biconvexa.
The habitat within and surrounding the study area is not considered to be habitat critical
to the survival of M. hiconvexa, as. given the local distribution o f the speices:
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The habitat is not critical for dispersal.

•

The habitat is not critical for succession,
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•

The habitat is not critical for maintaining genetic diversity and long term
evolutionary development. and

•

The habitat is not critical for the reintroduction of populations or recovery of the
species.

The impacts o f the proposal on known habitat for M. biconvexa adjacent to the study area
to the west would be minimised through bush regeneration works detailed as part of the
recommended Vegetation Management Plan. The cumulative area o f habitat that will be
affected by the proposed batter slope (Gorrod & Wilkins 2005) and temporary boardwalk
is not critical to the survival o f the species.
Is the action likely to disrupt the breeding cycle of an important population?
The population o f Melaleuca biconvexa in the study area is not considered to be an
important population. The breeding cycle o f Melaleuca biconvexa is likely to be
dependant on dispersal, pollinators and recruitment o f seedlings.
The known habitat supporting the population within and surrounding the study area
consists o f approximately 17 ha o f contiguous vegetation to the west o f The Entrance
Road, with a further 2 ha to the east o f The Entrance Road. The proposed batter slope for
the duplication o f The Entrance Road and temporary boardwalk construction will widen
the distance between the eastern and western portions o f the population by approximately
20 m, to a total o f approximately 40 m. It is considered unlikely that this would disrupt
pollinator movements or propagule dispersal such that the viability o f the population
would decline. The most common visitors to flowers o f M biconvexa, hence potential
pollinators, are European bees, with native bees, moths, beetles, ants and flies visiting
less frequently (Duncan 2001).
Melaleuca biconvexa does produce viable seed, however, recruitment o f the species from
seed in nature is poor, with most reproduction occurring from stems suckering at the base
o f adult stems (Duncan 2001), which appeared to be the case for populations within the
study area. It has been suggested that factors contributing to the inability o f the species to
reproduce from seed in nature may include changes to hydrology, competition from
weeds or grazing (Peter Wilson, Royal Botanic Gardens, personal communication 14
April 2005). The habitat for M biconvexa within the study area was highly degraded and
dominated by weed species. The implementation o f a vegetation and weed management
plan, as recommended in this report, would reduce the impacts o f weed invasion and
grazing on populations o f M biconvexa. The inclusion o f kerbs and guttering as part of
the road upgrade will also reduce the impact from urban runoff on the downslope habitat
for the species. It is also recommended as part of the mitigation measures that
propagation material be collected from the population within the study area to be
geminated and grown by specialist nursery staff for replanting on-site to enhance the
existing population. With the implementation of the mitigative measures recommended in
BIOSIS
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this report, the proposed development would not further inhibit the recruitment of
seedlings o f M. biconvexa.
Provided that the mitigative measures recommended in this report are implemented, it is
considered unlikely that the proposal will disrupt the breeding cycle o f the population.
Is the action likely to modify, destroy, remove or isolate or decrease the availability
o r quality o f habitat to the extent that the species is likely to decline?
T h e cumulative impacts o f the proposal would result in the removal o f approximately 0.2
h a o f habitat for Melaleuca biconvexa, with indirect impacts to a further 0.1 ha o f habitat,
which is unlikely to cause the species to decline given the regional distribution of
potential habitat (Table 5), with over 9000 ha o f potential habitat within 10 km o f the
study area and over 76,000 ha o f potential habitat within the Lower Hunter and Central
Coast Region. However, it should be noted that Melaleuca biconvexa is not always
present in suitable local habitat due to microhabitat variations (Duncan 2001), thus it
should not be assumed that the species occurs in all available potential habitat in the
region.

1

T h e proposed batter slope and temporary boardwalk construction will not isolate the
eastern and western portions o f the population as the distance between the eastern and
western portions o f the population will be widened by approximately 20 m, to a total of
approximately 40 m, a distance which is unlikely to disrupt pollinator movements or
propagule dispersal.
T h e proposal would modify known habitat for M biconvexa through changed edge
effects. The development and implementation o f a Vegetation Management Plan,
including a Weed Management Plan and Monitoring Program, is likely to improve the
quality o f habitat for M biconvexa in and adjacent to the study area.
Is the action likely to result in invasive species that are harmful to a vulnerable
species becoming established in the vulnerable species' habitat?
Currently the vegetation within the study area supporting M biconvexa is highly
disturbed and dominated by invasive weed species such as Cinnamomum camphor and

1

Ligustrum sinense. The development and implementation o f a Weed Management Plan
would reduce the current dominance and minimise further establishment o f invasive
species in Swamp Sclerophyll Forest that is habitat for Melaleuca biconvexa within the
study area.
Additionally, the inclusion o f kerbs and guttering as part o f the road upgrade will reduce
the impact from urban runoff in the downslope habitat. Reduction in urban runoff will
reduce nutrient loading, which favours the grown o f exotic species.
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Is t h e action likely t o interfere substantially with t h e recovery o f t h e species?
The Australian Government Minister for the Environment and Heritage may make or
adopt and implement recovery plans for threatened fauna, threatened flora (other than
conservation dependent species) and threatened ecological communities listed under the
EPBC Act. There is currently no recovery plan for I / biconvexa. The proposal is unlikely
to interfere substantially with the recovery o f ti. hiconvexa.
Conclusion
The proposal is unlikely to have a significant impact on the population o f Melaleuca
biconvexa in the study area, given the regional distribution o f known and potential habitat
and the fact that the population within the study area is not considered an important
population. Implementation o f recommended mitigation measures (see section 5.0) is
likely to increase the quality o f habitat within and surrounding the study area.
The proposal would also not significantly increase the impact o f the duplication o f The
Entrance Road on Melaleuca biconvexa. A Referral to the Minister is not required.
Furthermore, the EPBC Act Administrative Guidelines on Significance (Environment
Australia 2000) state that -widening an existing road is not likely to be significant under
the Act where the road verge has previously been cleared or the vegetation beside the
road has been heavily modified. However, i f road widening would require removal of
native vegetation that contains critically endangered or endangered plant species or
communities, it is likely to have a significant impact and should be referred to the
Commonwealth Environment Minister.- Melaleuca biconvexa is a Vulnerable species,
therefore the road widening does not required the removal o f any critically endangered or
endangered plants or communities. The widening o f The Entrance Road should not be
referred to the Commonwealth Environment Minister.
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Fauna

Rufous fantail
Potential habitat occurs within the study area for one migratory species (Rufous fantail)
listed on the EPBC Act (Table 2). This species was not recorded directly within, but
adjacent to the study area during the current survey.
For the purposes o f the Act, an area o f important habitat for migratory species is:
• habitat utilised by a migratory species occasionally or periodically within a region that
supports an ecologically significant proportion o f the population o f the species, or
• habitat utilised by a migratory species which is at the limit o f the species range, or
• habitat within an area where the species is declining.
The study area is not considered to contain an area o f important habitat for the Rufous
Fantail as the study area is not considered to be at the limit o f its distribution and the
potential habitat is unlikely to support an ecologically significant proportion o f the
population o f these species.
Is the action likely to substantially modify (including by fragmenting, altering fire
regimes, altering nutrient cycles or altering hydrological cycles), destroy or isolate
an area of important habitat of the migratory species?
The study area is not considered to contain an area o f important habitat for the Rufous
Fantail. Therefore, it is unlikely that the proposed action would substantially modify,
destroy or isolate area of important habitat for this species.
Is the action likely to result in invasive species that is harmful to the migratory
species becoming established in an area o f important habitat of the migratory
species?
The study area is not considered to contain an area o f important habitat for the Rufous
Fantail.
Is the action likely to seriously disrupt the lifecycle (breeding, feeding, migration or
resting behaviour) of an ecologically significant proportion of the population of the
species?
The proposed action is unlikely to disrupt the breeding cycle o f an ecologically
significant proportion o f the population o f the species. The potential habitat within the
study area is not considered to be important habitat.
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Conclusion
Based on the above assessment, the migratory species with potential habitat within the
study area is unlikely to be significantly impacted by the development and as such a
Referral under the provisions o f the EPBC Act is not recommended for this species.

BIOSIS

RESEARCH

Appendices 60

I

I
I
I
I
I

I
I
I
I
I
I
I
I
I
I
I
I
I
I

Terrestrial Flora and Fauna Assessment, The Entrance Road, Erina

REFERENCES

B I O S I S RESEARCH

References 61

Terrestrial Flora and Fauna Assessment, The Entrance Road, Erina

Allison, F.R. & Hoye, G.A. 1995, 'Eastern
Freetail-bat', pp 484-485 in Strahan,
R. (ed) The Mammals o f Australia,
Reed New Holland, Sydney.
Augee, M. & Ford, D. 1999, 'Radio-tracking
studies o f Grey-headed Flyingfoxes, Pteropus poliocephalus, from
the Gordon colony, Sydney.'
Proceedings o f the Linnaean Society
o f New South Wales, vol 121, pp. 6170.
Barker, J., Grigg, G.C. & Tyler, M.J. 1995, A
Field Guide to Australian Frogs,
Surrey Beatty and Sons, Sydney.
Bean, J.M. 1999, 'Bothriochloa biloba
(Poaceae) in natural grasslands on
slopes o f the Liverpool Plains, New
South Wales', Cunninghamia, vol 6,
no 2, pp. 383-388.
Bell, S.A.J. 2001, 'Notes on population size
and habitat o f the vulnerable
Cryptostylis hunteriana
(Orchidaceae) from the Central Coast
o f New South Wales',
Cunninghamia, vol 7, no 2, pp. 195204.
Benson, D.H. 1986, 'The Vegetation o f the
Gosford and Lake Macquarie 1: 100
000 Vegetation Map Sheet',
Cunninghamia, vol 1, no 4, pp. 467489.
Bishop, T. 1996, Field Guide to the Orchids
o f New South Wales and Victoria,
UNSW Press, Sydney.
Braithwaite, R.W. 1995, 'Southern Brown
Bandicoot', pp 176-177 in Strahan,
R. (ed) The Mammals o f Australia,
Reed New Holland, Sydney.
Briggs, J.D. & Leigh, J.H. 1995, Rare or
threatened Australian plants,
CSIRO, Canberra.
Churchill, S. 1998, Australian Bats, Reed
New Holland, Sydney.
BIOSIS

RESEARCH

Cogger, H.G. 1992, Reptiles and Amphibians
o f Australia, Reed Books, Sydney.
Daly, G. 1996, 'Observations o f the Eastern
Owl Frog Helioporous australiacus
(Anura: Myobatrachidae) in
Southern NSW', Herpetofauna, vol
26, no 1, pp. 33-42.
Debus, S. & Chafer, C. 1994, 'The Powerful
Owl Ninox strenua in New South
Wales', Australian Birds, vol 28, pp.
21-39.
Dickman, C.R. & Read, D.G. 1992, The
biology and management of
dasyurids o f the arid zone in NSW.,
Species Management Report, NSW
NPWS, Hurstville.
Duncan, S. 2001, The conservation of
Melaleuca biconvexa Byrnes
(Myrtaceae) within Wyong Shire,
University o f New England,
Armidale, NSW.
Dwyer, P.D. 1995, 'Common Bentwing-bat',
pp 494-495 in Strahan, R. (ed) The
Mammals o f Australia, Reed New
Holland, Sydney.
Edgar, R. & Belcher, C. 1995, 'Spotted-tailed
Quoll', pp 67-68 in Strahan, R. (ed)
The Mammals o f Australia, Reed
New Holland, Sydney.
English, T., Harrington S., Smith, N.,
,
Alderson, B. & Siller, S. 2004,
Terrestrial and Aquatic Ecological
Assessment f o r the Duplication o f the
Entrance Road Between Terrigal
Drive and Carlton Road, Erina,
Biosis Research, Prepared for the
NSW Roads and Traffic Authority,
English, T.E. & Predavec, M. 2001, Mill
Stream Bird Assessment, Biosis
Research, Sydney.
Environment Australia 2000, EPBC
Administrative Guidelines on
References 62

Terrestrial Flora and Fauna Assessment, The Entrance Road, Edna

Significance, Environment Australia,
Canberra.
Fairley, A. & Moore, P. 2000, Native Plants
o f the Sydney District, Kangaroo
Press, Sydney.
Forshaw, J.M. & Cooper, W.T. 1981,
Australian Parrots (2nd Ed),
Lansdowne Press, Melbourne.
Fox, B.J. 1995, 'Eastern Chestnut Mouse', pp
601-603 in Strahan, R. (ed) The
Mammals o f Australia, Reed Books,
Sydney.
Garnett, S. 1992, Threatened and Extinct
Birds o f Australia, York Press,
Richmond.
Gibbons, P. & Lindenmayer, D.B. 1997,
Conserving Hollow-dependent
Fauna in Timber-production Forests,
NPWS, Hurstville.
Gorrod, E. & Wilkins, S. 2005, Tree
Assessment f o r Proposed Works, The
Entrance Road, Erina, Biosis
Research,
Harden, G. 1990, Flora o f New South Wales
Volume / , NSW University Press,
Kensington.
Harden, G. 1991, Flora o f New South Wales
Volume 2, NSW University Press,
Kensington.
Harden, G. 1992, Flora ofNew South Wales
Volume 3, NSW University Press,
Kensington.
Harden, G. 1993, Flora o f New South Wales
Volume 4, NSW University Press,
Kensington.
Harden, G. 2002, Flora o f New South Wales
Volume 2 (Revised Edition),
University o f New South Wales
Press Ltd., Kensington.
Higgins, P.J. 1999, Handbook o f Australian,
New Zealand and Antarctic Birds.
Volume 4: Parrots to Dollarbird.,
Oxford University Press, Melbourne.
Higgins, P.J. & Davies, S.J.J.F. 1996,
Handbook o f Australian, New
BIOSIS

RESEARCH

Zealand and Antarctic Birds. Volume
3: Snipe to Pigeons, Oxford
University Press, Melbourne.
House, S. 2003, Lower Hunter and Central
Coast Regional Biodiversity
Conservation Strategy, Technical
Report, Digital Aerial Photo
Interpretation and Updated Extant
Vegetation Community Map, Lower
Hunter and Central Coast Regional
Environmental Management
Strategy, Callaghan, NSW.
Hoye, G.A. & Dwyer, P.D. 1995, 'Largeeared Pied Bat', pp 510-511 in
Strahan, R. (ed) The Mammals of
Australia, Reed New Holland,
Sydney.
Hoye, G.A. & Richards, G.C. 1995, 'Greater
Broad-nosed Bat', pp 527-528 in
Strahan, R. (ed) The Mammals of
Australia, Reed New Holland,
Sydney.
Johnston, P.G. 1995, 'Long-nosed Potoroo',
pp 301-302 in Strahan, R. (ed) The
Mammals o f Australia, Reed New
Holland, Sydney.
Marchant, S. & Higgins, P.J. 1993,
Handbook o f Australian, New
Zealand and Antarctic Birds. Volume
2 Raptors to Lapwings, Oxford
University Press, Melbourne.
Maxwell, S., Burbidge, A.A. & Morris, K.
1996, The Action Plan f o r Australian
Marsupials and Monotremes,
Environment Australia Endangered
Species Program, Australian
Marsupial and Monotremes
Specialist Group, IUCN Survival
Commission, Canberra.
Menkhorst, P.W. & Lumsden, L.F. 1995,
'Eastern False Pipistrelle', in
Menkhorst, P.W. (ed) Mammals of
Victoria, Oxford University Press,
Melbourne.
Menkhorst, P.W., Weavers, B.W. &
Alexander, J.S.A. 1988,
'Distribution, habitat and
conservation status o f the Squirrel
Glider Petaurus australis
(Petauridae: Marsupialia) in
References 63

Terrestrial Flora and Fauna Assessment, The Entrance Road, Erina

Victoria', Australian Wildlife
Research, vol 15, pp. 59-71.
Morris, A.K. 1980, The status and
distribution o f the Turquoise Parrot
in New South Wales', Australian
Birds, vol 14, pp. 57-67.
Mortlock, W. 1998, Guidelines: Seed
Collection from Woody Plants for
Local Revegetation, Florabank,
Murray, M., Bell, S. & Hoye, G. 2002, Local
Biodiversity Assessment
Guidelines:Lower Hunter Central
Coast Region 2002., Lower Hunter
& Central Coast Regional
Environmental Strategy, NSW.,
NPWS 1999a, Acacia pubescens:Threatened
Species Information, NPWS,
Hurstville.
NPWS 1999b, Australasian Bittern:
Threatened Species Information,
NPWS, Hurstville.
NPWS 1999c, Black Bittern: Threatened
Species Information, NPWS,
Hurstville.
NPWS 1999d, Glossy Black Cockatoo:
Threatened Species Information,
NPWS, Hurstville.
NPWS 1999e, Green and Golden Bell Frog:
Threatened Species Information,
NPWS, Hurstville.
NPWS 1999f, Regent Honeyeater:
Threatened Species Information,
NPWS, Hurstville.
NPWS 1999g, Yellow-bellied Glider:
Threatened Species Information,
NPWS, Hurstville.
NPWS 2000a, Prostanthera junonis.
Threatened Species Information.,
NPWS, Hurstville.
NPWS 2000b, Vegetation Survey,
Classification and Mapping. Lower
Hunter and Central Coast Region,
NPWS for LHCCREMS, Hurstville.

Hunter and Central Coast Region.
Version 1.2, NSW National Parks
and Wildlife Service, Hurstville.
NPWS 2003a, Acacia pubescens (Downy
Wattle) Recovery Plan, NPWS,
Hurstville.
NPWS 2003b, Vegetation Survey,
Classification and Mapping. Lower
Hunter and Central Coast Region,
NPWS for LHCCREMS, Hurstville.
NSW Scientific Committee 1997, Final
Determination to list Melaleuca
biconvexa as a Vulnerable species,
NPWS, Hurstville.
NSW Scientific Committee 1998a, Final
determination to list Chamaesyce
psammogeton as an endangered
species, NPWS, Hurstville.
NSW Scientific Committee 1998b, Final
determination to list Prostanthera
askania as an Endangered species.,
NPWS, Hurstville.
NSW Scientific Committee 1999, Final
determination to list Acacia
bynoeana as an endangered species,
NPWS, Hurstville.
NSW Scientific Committee 2004a, Final
Determination to list Eucalyptus
oblonga (a tree) population, Bateau
Bay as an Endangered Population,
NSW Scientific Committee,
NSW Scientific Committee 2004b, Final
Determination to list Swamp
sclerophyll forest on coastal
floodplains o f the N S W North Coast,
Sydney Basin and South East Corner
bioregions as an Endangered
Ecological Community, NSW
Scientific Committee,
Phillips, W. 1995, 'Eastern False Pipistrelle',
pp 520-521 in Strahan, R. (ed) The
Mammals o f Australia, Reed New
Holland, Sydney.
Pizzey, G. 1983, A Field Guide to the Birds
o f Australia, Collins, Sydney.

NPWS 2000c, Vegetation Survey,
Classification and Mapping: Lower
BIOSIS

RESEARCH

References 64

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I

Terrestrial Flora and Fauna Assessment, The Entrance Road, Erina

Pizzey, G. & Knight, F. 1997, The Field
Guide to the Birds o f Australia,
Angus and Robertson, Sydney.
Quin, D.G. 1995, 'Population ecology o f the
squirrel glider (Petaurus
norfolcensis) and the sugar glider (P.
breviceps) (Marsupialia: Petauridae)
at Limeburners Creek, on the central
North Coast o f New South Wales.'
Wildlife Research, vol 22, pp. 471505.
Reed, P.C. & Lunney, D. 1990, 'Habitat loss:
the key problem for the long-term
survival o f koalas in New South
Wales', in Lunney, D., Urquhart,
C.A. & Reed, P.C. (eds) Koala
Summit: Managing Koalas in New
South Wales, NSW NPWS,
Hurstville.
Reed, P.C., Lunney, D. & Walker, P. 1990,
'The 1986-1987 survey o f the koala
Phascolarctos cinereus (Goldfuss) in
New South Wales and an ecological
interpretation o f its distribution.' pp
55-74 in Lee, A.K., Handasyde, K.A.
& Sanson, G.D. (eds) Biology o f the
Koala, Surrey Beatty and Sons,
Sydney.
Richards, G.C. 1995, 'Large-footed Myotis',
pp 521-523 in Strahan, R. (ed) The
Mammals o f Australia, Reed New
Holland, Sydney.
Robinson, L. 1994a, Field Guide to the
Native Plants o f Sydney., Kangaroo
Press, Sydney.
Robinson, L. 1994b, Field Guide to the
Native Plants o f Sydney. Revised
second edition., Kangaroo Press,
Kenthurst.
Shields, J. & Crome, F. 1992, Parrots and
Pigeons o f Australia, Angus and
Robertson, Sydney.
Suckling, G.C. 1995, 'Squirrel Glider', pp
234-235 in Strahan, R. (ed) The
Mammals o f Australia, Reed New
Holland, Sydney.

(ed) Threatened Frogs o f New South
Wales: Habitats, Status and
Conservation., Frog and Tadpole
Study Group o f NSW, Sydney South.
Thumm, K. & Mahony, M. 1997, 'Redcrowned Toadlet Pseudophryne
australis', pp 125-135 in Ehmann, H.
(ed) Threatened Frogs o f New South
Wales: Habitats, Status and
Conservation., Frog and Tadpole
Study Group o f NSW, Sydney South.
Tidemann, C.R. 1995, 'Grey-headed Flyingfox', pp 439-440 in Strahan, R. (ed)
The Mammals o f Australia, Reed
New Holland, Sydney.
Turner, V. & Ward, S.J. 1995, 'Eastern
Pygmy-possum', pp 217-218 in
Strahan, R. (ed) The Mammals of
Australia, Reed New Holland,
Sydney.
Ward, S.J. 1990, 'Life history o f the eastern
pygmy possum, Cercatetus nanus
(Burramyidae, Marsupialia) in southeastern Australia.' Australian Journal
o f Zoology, vol 38, pp. 287-304.
Webb, J.K. 1996, Ecology and Conservation
o f the Threatened Broad-headed
Snake Hoplocephalus bungeroides.,
PhD Dissertation. University of
Sydney.
Webb, J.K. & Shine, R. 1998, 'Ecological
characteristic o f an endangered snake
species Hoplocephalus bungeroides
(Serpentes: Elapidae)', Animal
Conservation, vol 1, pp. 185-193.
Well ington, R. & Wells, R. 1985, Fauna
survey o f the Morisset Forestry
District, Central Coast NSW.
Reptiles and Amphibians., State
Forests o f NSW, Pennant Hills.
White, A.W. & Pyke, G.H. 1996,
'Distribution and conservation status
o f the Green and Golden Bell Frog
Litoria aurea in New South Wales',
Australian Zoologist, vol 30, no 2,
pp. 177-189.

Thumm, K. & Mahony, M. 1996, 'The redcrowned Toadlet, Pseudophyrne
australis', pp 126-135 in Ehmann, H.
B1OSIS

RESEARCH

References 65

Appendix E
Ecological Assessment
for the 2: I Batter

B I O S IS
RESEARCH

'...t.0*
" % A V ,..

E1/4.•

., i t
i.,

• ,'
.
0

1

.

.i1, t%,,,,t,..t.,...
tr
f
2 ' . V i l

•

•

"

AP.

I•

''...

'

'

1

1

Assessment for
osed Works,
ntrance Road,

17 May 2005
Emma Gorrod
Sian Wilkins

Natural & Cultural Heritage Consultants 15-17 Henrietta St Chippendale NSW 2008

Report for NSW Roads and
Traffic Authority

T r e e A s s e s s m e n t for
Proposed Works,
The
t r a n c e Road, Erina

1

1 7 May 2005
Emma Gorrod
Sian Wilkins

P r o j e c t no: s4148

rat
Doyeton Street North, Ballarat VIC 3354
Ph: (03) 5331 7000 Fax (03) 5331 7033
email: ballarat@biosisresearch.cornau
Melbourne:
38 Bettie Street, Pat Melbourne VIC 3207
Ph: (03)9646 9499 Fax: (03) 9646 9242
e m i t melbourne@brosisresearch.com.
Sydney:
15-17 Henrietta Street, Chippendale NSW 2008
Ph: (02) 9690 2777 Fax: (02) 9690 2577
email: sydney@brosisresearch.com.au

BIOSIS RESEARCH Pty. Ltd. A.C.N. 006 075 197

Natural & Cultural Heritage Consultant

Biosis Research Pty. Ltd.
This document is and shall remain the property o f Biosis Research Pty. Ltd. The document may only be
used for the purposes for which it was commissioned and in accordance with the Terms o f the
Engagement for the commission. Unauthorised use o f this document in any form whatsoever is

nrrthihiterl

1
1

Tree Assessment, The Entrance Road, Erina

ACKNOWLEDGMENTS
Biosis Research acknowledges the contribution o f the following people and
organisations in preparing this report:
•

John Kalantzis (RTA, Central Coast)

•

Leanne Cross (RTA, Hunter Client Services)

•

Daryl Hard (SKM)

•

Eleni Taylor-Wood (Biosis Research)

•

Robert Suansri (Biosis Research)

•

Peter Wilson (Royal Botanic Gardens)

ABBREVIATIONS
DEC
DEH

N S W Department o f Environment and Conservation
Commonwealth Department o f the Environment and
Heritage

EPBC Act
E P & A Act
GPS
LGA
NPWS
SIS
T S C Act
Spp.

B I O S I S RESEARCH

Commonwealth Environmental Protection and
Biodiversity Conservation A c t 1999
Environmental Planning a n d Assessment A c t 1979
Global Positioning System
Local Government Authority
National Parks and Wildlife Service (now DEC)
Species Impact Statement
N S W Threatened Species Conservation A c t 1995
Species

Acknowledgements & Abbreviations

ii

Tree Assessment, The Entrance Road, Erina

CONTENTS
II

ACKNOWLEDGMENTS

II

ABBREVIA77ONS

III

CONTENTS
1.0

SUMMARY

1

2.0

INTRODUCTION

3

2.1

Project Background

3

2.2

Aims

4

2.3

Study Area

4

3.0

METHODS

4.0

RESULTS

5
7

4.1

Melaleuca biconvexa

7

4.2

Other Tree Species

9

4.3

Swamp Sclerophyll Forest

9

5 0

10

IMPACTASSESSMENT

5.1

Eight Part Test Assessment

10

5.2

EPBC Act Significance Assessment

10

6.0

12

CONCLUSIONS A N D RECOMMENDA77ONS

APPENDIX 1
Eight Part Tests

23
23

Appendix 2. EPBC Act Significance Assessment

34
41

REFERENCES
TABLES
Table 1: Distribution and abundance of Melaleuca biconvexa in the study area
Table 2. Melaleuca biconvexa to be impacted as a result of the works associated with the
duplication of The Entrance Road

8
28

Table 3. Vegetation communities within the Lower Hunter and Central Coast Region in which
Melaleuca biconvexa potentially occurs (from Murray et a/. 2002)

31

FIGURES
Figure 1: Location of the study area in a regional context
Figure 2. The proposed development
Figure 3: Vegetation mapping of the study area (NPWS 2003)

17

Figure 4. Location of Melaleuca biconvexa stems relative to the proposed batter (surveyed by
SKM)

18

Figure 5: Distribution of Melaleuca biconvexa within 10 km of the study area

19

15

1
1

16

PLATES
21

Plate 1. Melaleuca biconvexa in the study area

BIOSIS

RESEARCH

Contents

1
1

I

1

Tree Assessment, The Entrance Road, Erina

1.0

SUMMARY
The Roads and Traffic Authority (RTA) proposes to construct a 2:1 batter on the
western side o f The Entrance Road between Hammersmith Drive and Karwin
Avenue (the study area), as part o f the duplication o f The Entrance Road between
Terrigal Drive and Carlton Road. Biosis Research Pty. Ltd. was commissioned
by the RTA to conduct an impact assessment o f the proposed works on the
threatened species Melaleuca biconvexa and the Endangered Ecological
Community, Swamp Sclerophyll Forest. Both o f which were identified within the
study area in a previous assessment by Biosis Research (English et al. 2004).
The stems o f Melaleuca biconvexa within the study area were approximately
mapped and tagged during a field survey on 4 January 2004. Surveyors from
Sinclair Knight Merz (SKM) plotted the flagged Melaleuca biconvexa within the
study area to create an accurate survey plan o f the stems. This plan and the data
collected during the field survey were used to calculate the number o f stems of
Melaleuca biconvexa that would be potentially affected by the proposal.
An additional survey was undertaken on 19 April 2005 to determine the size of
the population o f Melaleuca biconvexa within and surrounding the study area. A
total o f 440 additional Melaleuca biconvexa were recorded during the survey in
the vegetation to the east and west o f The Entrance Road. Using the data from
this and previous surveys, this equates to a population size o f at least 559
Melaleuca biconvexa within and surrounding the study area.
Assessments o f impact were undertaken for Melaleuca biconvexa and Swamp
Sclerophyll Forest to determine the cumulative impact o f the road works
assessed under the original REF for the upgrade o f The Entrance Road, and the
proposed modifications being the temporary boardwalk on the eastern side o f the
road and a 2:1 batter slope on the western side o f the road.
A total o f 20 stems o f Melaleuca biconvexa would be removed by the proposed
works, with a further 15 stems within the indirect impact zone, which represents
approximately 6% o f the total population. From the application o f the TSC Act
Eight Part Test and EPBC Act Significance Assessment, it was concluded that
there was unlikely to be a significant impact on the population o f Melaleuca
biconvexa within the local area.
A total o f approximately 0.3 ha o f Swamp Sclerophyll Forest would be removed
as a result o f the proposed works, including approximately 0.1 ha within the
indirect impact zone. From the application o f the Eight Part Test, it was
concluded that there was unlikely to be a significant impact on this Endangered
Ecological Community.

1
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To minimise the potential impact of the proposal on the population o f Melaleuca
biconvexa and the Swamp Sclerophyll Forest in and surrounding the study area,
it is recommended that:

BIOSIS

•

Areas outside the development footprint should be fenced with sediment
fencing to ensure sediment from the construction area does not impact
surrounding vegetation.

•

Individuals o f Melaleuca biconvexa be identified with flagging tape and
fenced prior to and during construction works to ensure that stems
outside the area o f direct impact are not damaged during construction.
The extent o f fencing should include the drip zone o f the plants to
ensure protection o f the roots.

•

A Vegetation Management Plan, including a Weed Management Plan
and Monitoring Program, be prepared to minimise the impact o f the
proposal on the remaining vegetation. This plan should be prepared
prior to clearing and should include details for appropriate management
o f Melaleuca biconvexa populations identified in and adjacent to the
study area. The Vegetation Management Plan should be submitted to
and approved by Council. Qualified bush regenerators should be
contracted to implement the approved Plan.

•

Propagation material, including seeds and cuttings, should be collected
from the study area by a qualified nursery specialist, to be grown ex situ
and planted in potential habitat in and surrounding the study area.
Propagation material should be collected using best practice methods,
restricting collection from any individual plant to less than 20 per cent
o f the available seed crop or fruit (Mortlock 1998).
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2.0

INTRODUCTION
A s part o f the duplication o f The Entrance Road between Terrigal Drive and
Carlton Road, it is proposed to construct a 2:1 batter on the western side o f The
Entrance Road between Hammersmith Drive and Karwin Avenue (Figure 1). The
construction o f the batter would require clearing o f vegetation. The current report
assesses the impact o f the proposal on significant and threatened tree species and
communities.
The threatened tree species Melaleuca biconvexa, which is listed as a Vulnerable
species on both the N S W Threatened Species Conservation A c t 1995 (TSC Act)
and the Commonwealth Environmental Protection a n d Biodiversity
Conservation A c t 1999 (EPBC Act), has previously been recorded in the study
area (English et al. 2004). The Endangered Ecological Community, Swamp
Sclerophyll Forest, which is listed on the TSC Act, has also previously been
recorded in the study area (English et al. 2004). The listing o f Swamp
Sclerophyll Forest on the TSC Act recently replaced the listing o f Sydney
Coastal Estuary Swamp Forest Complex.

2.1 Project Background

1

English et al. (2004) conducted a Terrestrial and Aquatic Ecological Assessment
for the proposed duplication o f The Entrance Road between Terrigal Drive and
Carlton Road, Erina. The proposal assessed by English et al. (2004) consisted of
a widening o f The Entrance Road by 5 m, including footpaths and cycleways in
both north and southbound directions. The assessment concluded that the
proposal was unlikely to have a significant impact on the Endangered Ecological
Community (Sydney Coastal Estuary Swamp Forest Complex) o r threatened
plant (Melaleuca biconvexa) o r animal species known to occur or with habitat in
the study area.
The proposal assessed by English et al. (2004) included a retaining wall along
the western side o f the proposed duplication o f The Entrance Road between
Terrigal Drive and Carlton Road. English et al. (2004) found that the
construction o f a retaining wall would remove approximately 10 stems o f M
biconvexa, from a population o f 119 stems (99 recorded on the western side of
The Entrance Road and 20 recorded on the eastern side o f The Entrance Road).
The current assessment considers the likely impact o f a 2:1 batter slope from the
proposed road surface on the western side o f The Entrance Road in lieu o f a full
retaining wall. The proposed batter slope would require additional land clearance
compared with the retaining wall (Figure 2), although construction impacts
BIOSIS RESEARCH
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1

would be relatively similar for both options. The Entrance Road duplication
includes the construction o f guttering and kerbs along the entire length o f the
road works, allowing urban runoff to be directed to appropriate stormwater
channels.

2.2 Aims
This assessment aims to:
•

Identify all significant and threatened trees on western side o f The Entrance
Road, between Hammersmith Drive and Karwin Avenue.

•

Survey all significant and threatened trees in the above location, to allow this
information to be plotted onto the design and allow the RTA to determine the
projects" proximity to these trees

•

Prepare a spreadsheet identifying and numbering each stem which can then
be plotted onto the design.

•

Produce a summary report concluding whether the amended proposal will
have any additional or significant impact compared to the original proposal
on Melaleuca biconvexa or Swamp Sclerophyll Forest, and if so, what
mitigation measures are required prior, during and following construction.

2.3 Study Area
The study area is located on the western side o f The Entrance Road, between
Hammersmith Drive and Karwin Avenue, Erina (Figure 1). The study area is
approximately 1.5 ha in size, extending approximately 300 m in length adjacent
to The Entrance Road and approximately 5 m in width. Within the study area,
approximately 2 m would be directly affected by the proposed batter slope and a
further 3 m would be indirectly impacted (Figure 2).
The vegetation community in the study area was described by English et al.
(2004) as Sydney Coastal Estuary Swamp Forest Complex (mapping by NPWS
(2003) shown in Figure 3). This community was listed as Endangered on the
TSC Act, but has since been replaced by Swamp Sclerophyll Forest on Coastal
Floodplains, also listed as Endangered on the TSC Act.

B I O S I S RESEARCH
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3.0

METHODS
The study area was traversed from north to south on 4 January 2005. Each stem
o f Melaleuca biconvexa was flagged, and details o f the approximate height and
location noted. A GPS point was taken for each stem or for groups o f stems that
occurred within a 5 m2 area. GPS points were accurate to approximately 10 m,
which is a limitation given that the study area is only 5 m wide. Searches for
other species o f conservation significance were conducted concurrently.

1

Surveyors from Sinclair Knight Merz (SKM) plotted the flagged Melaleuca
biconvexa within the study area to create an accurate survey plan o f the stems to
be potentially affected by the proposal. The accurate survey plan provided by
SKM and data collected during the field survey on 4 January 2005 were used in
the current report to calculate number o f Melaleuca biconvexa stems to be
potentially affected by the proposal (Figure 4).
At two locations, points surveyed by SKM could not be aligned with points
mapped during our study. To be sure we were including all Melaleuca biconvexa
within the study area, it was assumed that one Melaleuca biconvexa occurred at
each o f these locations (labelled with a question mark (?) on Figure 4).
The methods o f counting Melaleuca biconvexa stems used in the current survey
are similar to methods used in the previous assessment (English et al. 2004),
allowing comparison o f relative impacts o f previous and current proposals and
allowing counts o f population size undertaken in the previous assessment to be
used in the current report.
Previous studies undertaken for the duplication o f The Entrance Road (English et
al. 2004, Gm-0d et al. 2004) have been confined to counting the M biconevxa
stems within the boundaries o f the relevant study area for each survey. The total
population size of the Melaleuca biconvexa population within and surrounding
the study area has not been defined previously.
An additional survey was undertaken on 19 April 2005 to determine a relatively
accurate estimate o f the size o f the Melaleuca biconvexa population within and
surrounding the study area. The adjoining vegetation to the west and east o f The
Entrance Road was surveyed, obtaining GPS points o f groups o f M biconvexa
stems encountered.
Due to the clonal nature o f Melaleuca biconvexa, multiple stems may arise from
single rootstocks, so an estimate o f population size is not possible from visual
inspection o f stands (NSW Scientific Committee 1997). Consequently stems of
Melaleuca biconvexa have been counted rather than individuals plants in this
BIOSIS
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study and populations estimates referred to are based on number o f stems
encountered.'

1

1
1
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4.0

RESULTS

4.1 Melaleuca biconvexa

I

Melaleuca biconvexa occurs in Swamp Sclerophyll Forest within the study area.
In the study area, this community is characterised by a canopy to 20 m, which is
dominated by Melaleuca biconvexa, Acmena smithii, Cinnamomum camphora,
and Callistemon salignus, with emergent trees to 25 m o f Eucalyptus robusta
and Eucalyptus saligna. The shrub layer was dominated by Ligustrum sinense
and Acmena smithii and the ground cover consists o f grasses, sedges and ferns
such as Lomandra longifolia, Gahnia clarkei, Carex longebrachiata and
Hypolepis mueilleri (English et al. 2004).
Melaleuca biconvexa is relatively abundant in the study area, with scattered
occurrences throughout the study area and a concentration in the south o f the
study area (Figure 4). Stems o f M. biconvexa within the study area occur up to 18
m in height (Plate 1).

1

The distribution and abundance o f M biconvexa in the study area is given in
Table 1 and Figure 4. From the Department o f Environment and Conservation
(DEC) Atlas o f NSW Wildlife, it is apparent that this species is locally abundant,
as shown on Figure 5, with a total o f 33 previous recordings o f the species within
a 10 km radius o f the study area representing more than 735 stems (not all
recordings on the DEC database included information on population sizes).
A total o f 64 stems o f M. biconvexa were recorded in the study area in the
current survey, 20 o f which are within the direct impact zone o f the proposed
batter slope and 12 o f which are within the 3 m indirect impact zone (Table 1).
Additionally, nine Melaleuca biconvexas were recorded to the east o f The
Entrance Road as part o f the assessment o f the temporary pedestrian boardwalk,
none o f which will be cleared by the proposed boardwalk and three o f which are
within the indirect impact zone (Gorrod et al. 2005). Cumulatively, the works
associated with the duplication o f the Entrance Road between Hammersmith
Drive and Karwin Avenue, being the temporary boardwalk and the road batter,
will result in direct impacts to a total o f 20 stems o f Melaleuca biconvexa and
indirect impacts to an additional 15 stems.
The Melaleuca biconvexa population recorded within the study area extends to
the east and west o f the study area within Swamp Mahogany Paperbark Forest
mapped by NPWS (2003). The mapped polygon o f Swamp Mahogany Paperbark
Forest that incorporates the study area covers a total area o f approximately 1.2 ha
on the eastern side o f the Entrance Road and 16.8 ha on the western side o f the
B I O S I S RESEARCH
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Entrance Road. The total size o f the population o f Melaleuca biconvexa within
and surrounding the study area is estimated to be 559 stems, including the 119
stems recorded by English et al. (2004) and 440 stems recorded in adjoining
vegetation the current survey. This population estimate (number o f stems) was
considered to be an underestimate, as only mature trees were counted, excluding

1

seedlings/suckers which were scattered throughout the area surveyed and in some
areas were very dense.
Both a TSC Act Eight Part Test and an EPBC Act Significance Assessment were
conducted for this species (Appendix 1 and Appendix 2) and both concluded that
the proposal is unlikely to have a significant impact on Melaleuca biconvexa

1

populations within the local area.
Table 1: Distribution and abundance of Melaleuca biconvexa in the study area
Point (see
Figure 4)
1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
?
BIOSIS

No. stems in
batter
3
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4
2
2
1
1

No. stems
No. stems in 3 m
buffer
beyond buffer
1
4
2
1
3
1

1
1
1
1
1
1
1
2
1
_
2
1
1
1
5
5
6
1
-

Max
Height
8m
12m
10 m
7m
9m
10m
10 m
5m
12m
10 m
10 m
13m
18m
16m
18m
13m
12m
9m
5m
12 m
14m
10 m
12m
13m
16m
16m
18m
18m
?

Seedlings/suckers
Few
5
>20
13

1

>20
1
7
20
4
3
>20
>20
5
>20
>20

1

5
>20
>20
6
?
Results
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Point (see
Figure 4)

No. stems in
batter

No. stems in 3 m
buffer

No. stems
beyond buffer

Total

20

12

32

Max
Height

Seedlings/suckers

4.2 Other Tree Species
Other tree species present in the study area included Eucalyptus robusta, E.
tereticornis, Melaleuca quinquenervia and Acacia schinoides. These species are
not listed as significant or threatened on local, state or national legislation. The
exotic species Cinnamomum camphora and Ligustrum sinense were relatively
abundant in the study area.

4.3 Swamp Sclerophyll Forest
Swamp Sclerophyll Forest was identified in the study area in the previous
assessment (English et al. 2004). This vegetation was described by English et
al. (2004) as being characterised by a canopy to 20 m, which is dominated by
Melaleuca biconvexa, Acmena smithii, Cinnamomum camphora, and
Callistemon salignus. Scattered emergent trees to 25 m included Eucalyptus
rob usta and Eucalyptus saligna. The shrub layer was dominated by Ligustrum
sinense and Acmena smithii. The ground cover was sparse to dense and consisted
o f grasses, sedges and ferns such as Lomandra longifolia, Gahnia clarkei, Carex
longebrachiata and Hypolepis mueilleri. The understorey also contained
seedlings o f M biconvexa and Ligustrum sinense (to 50 cm).
The vegetation on the western side o f the road was considered to be in moderate
condition, with a moderate level o f weed invasion. The vegetation on the eastern
side o f the road was considered to be in poor condition, with the canopy absent
in some areas and the understorey dominated by weed species.

B I O S I S RESEARCH
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5.0

IMPACT ASSESSMENT

5.1 Eight Part Test Assessment
The Eight Part Test is a statutory mechanism under Section 5A o f the
Environmental Planning & Assessment Act 1979 (EP&A Act) for assessing
whether a proposed development activity may have a significant impact on
threatened species, populations or ecological communities or their habitats. The
results o f this test are used to determine if a Species Impact Statement is required
for each species potentially occurring within the study area.
An Eight Part Test has been conducted for Melaleuca biconvexa (Appendix 1).
The Eight Part Test assesses the cumulative impact o f the road works assessed
under the original REF for the upgrade of The Entrance Road, and the proposed
modifications being the temporary boardwalk on the eastern side o f the road
(described and assessed in Gorrod et al. 2005) and a 2:1 batter slope on the
western side o f the road. The Eight Part Test concluded that the proposal was
unlikely to significantly impact the population o f M biconvexa within the study
area. A Species Impact Statement is not required.
Swamp Sclerophyll Forest occurs within the study area and is listed as an
Endangered Ecological Community under the TSC Act. An Eight Part Test has
been conducted for this community and is included in Appendix 1. The Eight
Part Test assessed the cumulative impact o f the road works assessed under the
original REF for the upgrade o f The Entrance Road, and the proposed
modifications being the temporary boardwalk on the eastern side o f the road and
a 2:1 batter slope on the western side o f the road. The Eight Part Test concluded
that the proposal was unlikely to have a significant impact on the Endangered
Ecological Community Swamp Sclerophyll Forest.

5.2 EPBC Act Significance Assessment
Under the EPBC Act, if the proposed development has the potential to have an
adverse impact on a threatened species, population or ecological community
listed on the Act, the proposal must be referred to the Federal Minister for the
Environment for further consideration.
For threatened species, an action, will have, or is likely to have a significant
impact if it does, will or is likely to:
lead to a long-term decrease in the size o f an important population o f a
species, or
BIOSIS RESEARCH
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•

reduce the area o f occupancy o f an important population, or
fragment an existing habitat critical to the survival o f the species, or

•

adversely affect habitat critical to the survival o f a species, or

•

disrupt the breeding cycle, or

•

modify, destroy, remove or isolate or decrease the availability or quality of
habitat to the extent that the species is likely to decline, or

•

result in invasive species that are harmful to a critically endangered or
endangered species becoming established in the critically endangered or
endangered species habitat, or

•

interferes substantially with the recovery o f the species.

•

For the assessment criteria, an important population is defined as one that is
necessary for a species long-term survival and recovery, including populations
that are:
•

key source populations either for breeding or dispersal,

•

populations that are necessary for maintaining genetic diversity, and/or

•

populations that are near the limit o f the species range.

A Significance Assessment has been conducted for Melaleuca biconvexa
(Appendix 2). The Significance Assessment assessed the cumulative impact of
the road works assessed under the original REF for the upgrade o f The Entrance
Road, and the proposed modifications being the temporary boardwalk on the
eastern side o f the road and a 2:1 batter slope on the western side o f the road. The
Significance Assessment concluded that the proposal is unlikely to significantly
impact on the population of M biconvexa identified within the study area. A
Referral to the Minister is not required.

1
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6.0

CONCLUSIONS A N D RECOMMENDATIONS
The threatened species, Melaleuca biconvexa, and Endangered Ecological
Community, Swamp Sclerophyll Forest, have been previously identified within
the study area (English et al. 2004). The population o f M biconvexa is already
fragmented by The Entrance Road, and the vegetation in the study area is in poor
condition, with a modified structure and a high proportion o f exotic species.
The proposed construction o f a 2:1 batter on the western side o f The Entrance
Road would remove a total o f 20 stems of Melaleuca biconvexa, with indirect
impacts to an additional 12 stems.
The cumulative impact o f the road works assessed under the original REF for the
upgrade o f The Entrance Road, and the proposed modifications being the
temporary boardwalk on the eastern side o f the road and a 2:1 batter slope on the
western side o f the road, would result in the removal o f 20 stems o f Melaleuca
biconvexa and indirect impacts to an additional 15 stems.
The Eight Part Test and Assessment of Significance for M biconvexa concluded
that the cumulative impact o f the works associated with the duplication o f The
Entrance Road was unlikely to have a significant impact on the population o f M
biconvexa within and surrounding the study area.
The Eight Part Test for the Endangered Ecological Community, Swamp
Sclerophyll Forest, concluded that the cumulative impact o f the works associated
with the duplication o f The Entrance Road was unlikely to have a significant
impact.
The impact assessments conducted in this report have assumed the loss o f a total
o f 35 stems o f Melaleuca biconvexa and the loss o f approximately 0.3 ha of
Swamp Sclerophyll Forest. Further assessment will be required prior to any
works involving the removal of additional stems o f Melaleuca biconvexa or
additional areas o f Swamp Sclerophyll Forest beyond that which has been
considered in this assessment.
To minimise impacts o f the proposed development on the population o f M.
biconvexa and Swamp Sclerophyll Forest in and surrounding the study area prior
to, during and following construction, it is recommended that:
•

BIOSIS

Disturbance o f any area, other than that considered in this assessment
must be prevented and the extent o f the earthworks should be fenced to
prevent this happening;

RESEARCH
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•

Areas outside the development footprint should be fenced with sediment
fencing to ensure sediment from the construction area does not impact
on surrounding vegetation.

•

Individuals of M biconvexa be identified with flagging tape and fenced
prior to and during construction works to ensure that stems outside the
area o f direct impact are not damaged during construction. Fencing
should extend to include the drip zone o f the plants to ensure protection
o f the roots.

•

The existing natural drainage flows in the vicinity o f the study area are
preserved;

•

A Vegetation Management Plan, including a Weed Management Plan
and a Monitoring Program, be prepared to minimise the impact o f the
proposal on the remaining vegetation. This plan should be prepared
prior to clearing, and should include details for the appropriate
management o f the M biconvexa population identified in and adjacent
to the study area. The Vegetation Management Plan should be submitted
to and approved by Council. Qualified bush regenerators should be
contracted to implement the approved Vegetation Management Plan.

•

Propagation material, including seeds and cuttings, should be collected
for the study area by a qualified nursery specialist, to be grown ex situ
and planted in potential habitat in and surrounding the study area.
Propagation material should be collected using best practice methods,
restricting collection from any individual plant to less than 20 per cent
o f the available seed crop or fruit (Mortlock 1998).

RESEARCH
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Plate 1. Melaleuca biconvexa in the study area
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APPENDIX 1.
Eight Part Tests
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1

Swamp Sclerophyll Forest
Swamp Sclerophyll Forest was recently listed as an Endangered Ecological Community
on Schedule 1 (Part 3) o f the TSC Act. The listing o f Swamp Sclerophyll Forest replaces
the listing o f Sydney Coastal Estuary Swamp Forest, which was recorded in the study
area by English et al. (2004). An Eight Part Test was previously undertaken to assess the
impact o f the proposed duplication of The Entrance Road on Sydney Coastal Estuary
Swamp Forest by English et al. (2004), which concluded that the impact was unlikely to
be significant.
The proposed works associated with duplication o f The Entrance Road between
Hammersmith Drive and Karwin Avenue, being the construction o f the road batter and
the temporary boardwalk will result in the clearing of and indirect impacts to
approximately 0.3 ha o f Swamp Sclerophyll Forest. The area o f Swamp Sclerophyll
Forest to be cleared is in poor condition, with many exotic groundcover and vine species
present.

1

(a) In the case of a threatened species, whether the life cycle o f the species is likely to
be disrupted such that a viable local population of the species is likely to be placed at
risk of extinction
Not applicable to Endangered Ecological Communities.
(b) In the case o f an Endangered Population, whether the life cycle o f the species
that constitutes the Endangered Population is likely to be disrupted such that the
viability o f the population is likely to be significantly compromised
Not applicable to Endangered Ecological Communities.
(c) In relation to the regional distribution of a habitat o f a threatened species,
population or ecological community, whether a significant area of known habitat is
to be modified or removed.
The cumulative impact o f the proposal will result in the clearing o f and indirect impacts
to approximately 0.3 ha o f Swamp Sclerophyll Forest. In the Lower Hunter and Central
Coast area, Swamp Sclerophyll Forest includes those communities mapped by NPWS
(2000, NPWS 2003) as Swamp Mahogany-Paperbark Forest, Riparian Melaleuca Swamp
Woodland and Melaleuca Scrub. These map units are relatively widespread in the region,
with a total o f approximately 9,321 ha (House 2003). The removal o f approximately 0.3
ha o f Swamp Sclerophyll Forest as part o f the works associated with the duplication of
The Entrance Road between Hammersmith Drive and Karwin Avenue is not considered
to be a significant area in relation to its regional distribution. Also, the proposed works
BIOSIS
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are unlikely to significantly increase the impact o f The Entrance Road duplication
considered by English et al. (2004).

1

The vegetation to be cleared is in poor condition, with many exotic species present. The
proposal would result in changed microclimate variables along the boundary o f the patch
o f Swamp Sclerophyll Forest, particularly increased light penetration. This is likely to
stimulate the growth o f the Ligustrum sinense seedlings that are present. In order to
prevent significant modification o f the Swamp Sclerophyll Forest to the east and west of
the Entrance Road, it is recommended that a Weed Management Plan be developed and
implemented for the study area.
The existing road does not contain kerbs or guttering, resulting in urban runoff flowing
downslope into the Swamp Sclerophyll Forest during rainfall, introducing nutrients and
pollution. Increased nutrients loads favour the recruitment o f weed species over natives.
The inclusion o f kerbs and guttering as part o f the road upgrade will reduce the urban
runoff impacting the Swamp Sclerophyll Forest, resulting in a decease in the amount of
nutrients entering the downslope vegetation. With the implementation o f the Weed
Management Plan, weed establishment should be reduced by the proposed upgrade.
(d) Whether an area o f known habitat is likely to become isolated from currently
interconnecting or proximate areas o f habitat for a threatened species, population or
ecological community.

1

Duplication o f The Entrance Road will increase the distance between patches o f Swamp
Sclerophyll Forest that occur on the east and western sides o f The Entrance Road by
approximately 20 m, to a total of approximately 40 m. This distance will not result in
isolation o f proximate areas o f habitat as pollinators and propagules are likely to be able
to traverse this distance.
The proposed works will not significantly increase the distance between any currently
interconnecting or proximate areas o f Swamp Sclerophyll Forest.
(e) Whether critical habitat will be affected.
Critical habitats are areas o f land that are crucial to the survival o f particular threatened
species, populations and ecological communities. Under the TSC Act, the DirectorGeneral maintains a register o f critical habitat. To date, no critical habitat has been
declared for Swamp Sclerophyll Forest (DEC Threatened Species Unit).
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(f) Whether a threatened species, population or ecological community, or their
habitats, are adequately represented in conservation reserves (or similar protected
areas) in the region
Small areas o f Swamp Sclerophyll Forest are contained within existing conservation
reserves, including Bungawalbin, Tuckean and Moonee Beach Nature Reserves, and Hat
Head, Crowdy Bay, Wallingat, Myall Lakes and Garigal National Parks. These
occurrences are unevenly distributed throughout the range o f the community and are
unlikely to represent the full diversity o f the community.
Swamp Sclerophyll Forest is not adequately represented in conservation reserves in the
region.
(g) Whether the development or activity proposed is of a class of development or
activity that is recognised as a threatening process.
Key Threatening Processes (KTP) are listed on Schedule 3 o f the TSC Act The proposed
development will involve Clearing of Native Vegetation, which is a recognised KTP. The
proposal will result in the clearing of 0.3 ha o f Swamp Sclerophyll Forest from the study
area.
The Final Determination for Swamp Sclerophyll Forest (NSW Scientific Committee
2004) states that the remaining stands are severely fragmented by past clearing and
further threatened by continuing fragmentation and degradation, flood mitigation and
drainage works, landfilling and earthworks associated with urban and industrial
development, pollution from urban and agricultural runoff, weed invasion, overgrazing,
trampling and other soil disturbance by domestic livestock and feral animals including
pigs, activation o f 'acid sulfate soils', removal o f dead wood and rubbish dumping.
O f the listed threats, the proposal will involve landfilling and earthworks within the
development footprint. However, the proposal is likely to decrease impacts such as:
•

pollution from urban runoff with the installation o f kerbs and guttering; and,

•

weed invasion and rubbish dumping, with the implementation o f the
Vegetation Management Plan and Weed Management Plan as recommended in
this report.

(h) Whether any threatened species, population or ecological community is at the
limit of its known distribution
Swamp Sclerophyll Forest occurs in the NSW North Coast, Sydney Basin and South East
Corner Bioregions. The study area is in the Sydney Basin Bioregion, therefore, the study
site is not near the limit o f distribution o f this community.
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Conclusion
The proposed development would be unlikely to have a significant impact on the Swamp
Sclerophyll Forest community. The proposed works, being the construction o f the
temporary boardwalk and 2:1 road batters, will not significantly increase the impact of
the duplication o f The Entrance Road, as assessed by English et al. (2004) nor will it have
a significant impact on the distribution and survival o f Swamp Sclerophyll Forest within
the local area. A Species Impact Statement is not required.

1
1
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1

Melaleuca biconvexa
Part o f a population o f Melaleuca biconvexa occurs in the study area. The population is
currently fragmented by The Entrance Road and associated road corridor, which is
approximately 20 m wide. The part of the population that occurs to the west o f the road
contains at least 99 stems, and at least 20 stems occur to the east o f the road (English et
al. 2004), giving a total known population (based on number o f stems) o f at least 119
stems within the study area defined in English et al. (2004), not including seedlings. The
current survey recorded an additional 440 stems within the adjoining vegetation
surrounding the study area. The total population o f Melaleuca biconvexa within and
surrounding the study area is therefore at least 559 stems.
Melaleuca biconvexa is a medium sized tree reaching 10-15 m tall (Harden 2002), with
some species in optimal habitat conditions reaching up to 25 m in height (Duncan 2001).
This species is found in coastal districts and adjacent tablelands from Jervis Bay to Port
Macquarie where it grows within wetland, billabong, riparian and lowland rainforest
habitats. Typically it grows in damp places, often near streams (Harden 2002). In the
study area, Melaleuca biconvexa occurs in Swamp Sclerophyll Forest that is in poor
condition, with a modified structure and many exotic species present.
The previous assessment (English et al. 2004) covered 5 m to the west o f the road
alignment and assumed that 10 stems would be removed. The current assessment covers
the stems to be directly cleared for the batter slope to the west o f the current road
alignment and a 3 m buffer zone further west, for stems that will be indirectly affected by
the earthworks. An additional 3 stems are within the indirect impact zone for the
temporary pedestrian boardwalk (assessed in Gorrod et al. 2005). The cumulative impact
o f the works associated with the duplication o f The Entrance Road are shown in Table 2.
Table 2. Melaleuca biconvexa to be impacted as a result of the works associated
with the duplication of The Entrance Road

be removed

# Melaleuca biconvexa stems within
indirect impact zone

Road batter

20

12

Temporary Pedestrian
Bridge

0

3

Total

20

15

Proposed Development

# Melaleuca biconvexa stems to

The proposed works associated with the duplication o f The Entrance Road will involve
the direct removal o f 20 stems o f Melaleuca biconvexa, with a further 15 stems to be
indirectly impacted.
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(a) In the case o f a threatened species, whether the life cycle o f the species is likely to
be disrupted such that a viable population o f the species is likely to be placed at risk
of extinction.
The lifecycle o f Melaleuca biconvexa may be impacted if any o f the following aspects
were disrupted:
•

The species and/or population;

•

Ability for dispersal;

•

Pollination cycles;

•

Seedbank; or,

•

Recruitment o f seedlings.

From the DEC Atlas o f Wildlife, the estimated number o f Melaleuca biconvexa stems
within the Gosford 1:100000 map sheet is at least 11,019 (not including the population
within the study area), with more than 735 occurring within a 10 km radius o f the study
area. The total number o f stems in the population in the local vicinity o f the study area
was at least 559 (not including seedlings). Therefore, the total number o f stems of
Melaleuca biconvexa within a 10 km radius o f the study area is at least 1294.
The works associated with the temporary boardwalk and batter slope would result in the
removal o f approximately 20 stems (3.6% o f local population), with indirect impacts to
an additional 15 stems (2.7% of local population).
It states in the Final Determination for Melaleuca biconvexa (NSW Scientific Committee
1997) that 'multiple stems may arise from single rootstocks so that an estimate of
population size is not possible from visual inspection o f stands'. However, it is unlikely
that the removal o f 3.6% o f the stems in the population (and indirect impacts to a further
2.7%) would disrupt the life cycle such that the local population will be placed at risk of
extinction.
The proposal is unlikely to further disrupt the ability o f the species to disperse. The
known habitat supporting the population within and surrounding the study area consists
o f approximately 17 ha o f contiguous vegetation to the west o f the Entrance Road, with a
further 2 ha to the east o f the Entrance Road. The population is currently fragmented by
The Entrance Road, which is 20 m wide. The proposal will increase this distance to 40 m,
which is unlikely to further disrupt the ability o f this species to disperse as pollinators are
able to cross this distance. The most common visitors to flowers o f Melaleuca biconvexa,
hence potential pollinators, are European bees, with native bees, moths, beetles, ants and
flies visiting less frequently (Duncan 2001).
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1

While Melaleuca biconvexa does produce viable seed, recruitment o f the species from
seed in nature is poor, with most reproduction occurring from stems suckering at the base
o f adult stems (Duncan 2001). From on-site observations, this appeared to be the case
with the population within the study area, as stems were generally found to be growing at
the base o f large adult stems. It is currently unknown what is preventing the species from
reproducing successfully from seed in the wild, as it has been found to reproduce from
seed with a success rate o f 9% under greenhouse conditions with unsaturated soils
(Duncan 2001). It has been suggested that factors inhibiting the species from reproducing
from seed in nature may include changes to hydrology, competition from weeds and
impacts from grazing animals (Peter Wilson, Royal Botanic Gardens, personal
communication 14 April 2005). The habitat for Melaleuca biconvexa within the study
area was highly degraded and dominated by weed species. The implementation o f a
Vegetation and Weed Management Plan, as recommended in this report, would reduce
the impacts o f weed invasion and grazing on populations o f M biconvexa. It is also
recommended as part o f the mitigation measures that propagation material be collected
from the population within the study area to be germinated by specialist nursery staff for
replanting on-site to enhance the existing population. With implementation o f the
mitigative measures recommended in this report, the proposed development would not
further inhibit the recruitment o f Melaleuca biconvexa seedlings.
The proposed road upgrade will contain kerbs and guttering along the entire length o f the
roadworks. Currently, the Entrance Road does not contain kerbs or gutters within the
section surveyed for the current study, therefore urban runoff from the road surface
introduces nutrients to downslope habitat o f Melaleuca biconvexa, which encourages
invasive exotic species to inhabit the vegetation. Installation o f kerbs and guttering as part
o f the road upgrade will reduce the impacts from urban runoff on the downslope
vegetation, which will, with the implementation o f the Vegetation Management Plan,
improve the quality o f the habitat for Melaleuca biconvexa within the study area.
Provided that the mitigative measures recommended in this report are implemented, it is
considered unlikely that the proposal will disrupt the lifecycle o f the species to an extent
that the population will be placed at risk o f extinction.
(b) In the case o f an endangered population, whether the life cycle o f the species
that constitutes the endangered population is likely to be disrupted such that the
viability o f the population is likely to be significantly compromised.
An endangered population is defined under the TSC Act as 'a population specified in Part
2 o f Schedule 1'. At the present time, there are no endangered populations o f this species
listed under the Act.
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(c) In relation to the regional distribution of a habitat o f a threatened species,
population or ecological community, whether a significant area o f known habitat is
to be modified or removed.
Melaleuca biconvexa occurs along the coast o f NSW from Port Macquarie in the north to
Jervis Bay in the south, with concentrations in the Central Coast and Jervis Bay areas.
The study area is in the Central Coast area, within the Sydney Basion Bioregion. The
Final Determination states that the majority o f recordings are in the Gosford/Wyong area.
Figure 5 shows recordings o f Melaleuca biconvexa in 33 locations within a 10 km radius
o f the study area, representing more than 735 stems.
Habitat for this species in the study area and adjacent land occurs in Swamp Sclerophyll
Forest. Known and potential habitat for this species is relatively widespread in the
locality (within 10 km o f the study area) and region. Potential habitat for Melaleuca
biconvexa occurs in seven vegetation communities in the Lower Hunter and Central
Coast region (Murray et al. 2002) (Table 3), totalling over 76,000 ha o f potential habitat
within the region and over 9000 ha o f potential habitat within 10 km o f the study area.
However, it should be noted that M biconvexa is not always present in suitable local
habitat due to microhabitat variations (Duncan 2001), thus it should not be assumed that
the species occurs in all potential habitat in the region.
Table 3. Vegetation communities within the Lower Hunter and Central Coast
Region in which Melaleuca biconvexa potentially occurs (from Murray etal. 2002)
Map
Unit

Vegetation
Community

5

Alluvial Tall Moist
Forest
Coastal Narrabeen
Moist Forest
Coastal Foothills
Spotted gum —
Ironbark Forest
Coastal Narrabeen
Scrub Forest
Swamp Mahogany —
Paperbark Forest
Swamp Oak
Rushland Forest
Wyong Paperbark
Swamp Forest

6
15
22
37
40
43
Total

Area mapped within Lower
Hunter and Central Coast Region
(ha)
6458

Area mapped within
10km of the study area
(ha)
565

31,187

5773

21,110

91

6649

2311

5269

504

2609

242

2823

321

76,106

9809

The proposed batter slopes would remove approximately 0.2 ha o f known habitat and
indirectly affect a further 0.1 ha o f known habitat. Additionally the proposed temporary
boardwalk will remove less than 0.02 ha o f known habitat. The works associated with the
temporary boardwalk and batter slope will therefore result in a total o f approximately 0.2
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ha o f known habitat to be removed and indirect impacts to a further 0.1 ha o f known
habitat. This is a very small proportion of known and potential habitat in the region.
(d) Whether an area of known habitat is likely to become isolated from currently
interconnecting or proximate areas o f habitat for a threatened species, population or
ecological community.
As stated in the Eight Part Test conducted by English et al. (2004), roads and urban
development currently fragment local populations o f M biconvexa. The construction o f a
batter slope and temporary pedestrian boardwalk would further increase the distance
between the two stands o f M biconvexa within the study area by approximately 20 m to a
total o f approximately 40 m. This increased distance is unlikely to significantly impact
pollinators, which are likely to include European bees (Duncan 2001), and some dispersal
is likely to still occur within the study area.
It is considered unlikely that the proposal would significantly increase genetic isolation of
stands that occur on either side o f The Entrance Road.
(e) Whether critical habitat will be affected.
Critical habitats are areas o f land that are crucial to the survival o f particular threatened
species, populations and ecological communities. Under the TSC Act, the DirectorGeneral maintains a register o f critical habitat. To date, no critical habitat has been
declared for this species (DEC Threatened Species Unit).
(f) Whether a threatened species, population or ecological community, or their
habitats, are adequately represented in conservation reserves (or similar protected
areas) in the region.
The Final Determination states that within the Gosford/Wyong area, the majority of
populations occur on private land or within road reserves. In the Sydney Basin Bioregion,
M biconvexa is known to occur as a small population in only two conservation reserves:
Bouddi National Park and Rumbalara Reserve. Melaleuca biconvexa is therefore not
adequately represented in conservation reserves.
(g) Whether the development or activity proposed is of a class o f development or
activity that is recognised as a threatening process.
Key Threatening Processes (KTP) are defined under Schedule 3 o f the TSC Act. Clearing
o f Native Vegetation is recognised as a KTP. The proposed development would require
the clearing o f a small area o f known habitat for Melaleuca biconvexa that is considered
to be in poor condition.
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Other threats to this species listed in the Final Determination (NSW Scientific Committee
1997) include filling, excavation for floodwater detention basins and alteration o f water
tables. The construction o f a batter slope would involve filling within the development
footprint, but is unlikely to alter the water table.
(h) Whether any threatened species, population or ecological community is at the
limit o f its known distribution.

1

Melaleuca biconvexa occurs from Jervis Bay to Port Macquarie (NSW Scientific
Committee 1997). The study area occurs within the Sydney Basin Bioregion in the
Central Coast and, therefore, not considered to be at the limit o f distribution for this
species.
Conclusion
The removal o f 3.6% o f the total estimated population (0.2 ha o f known habitat) and
indirect impacts to a further 2.7% of the total population (0.1 ha o f known habitat) is not
considered significant given the local and regional distribution o f known and potential
habitat for the species.
A number o f mitigative measures are recommended to reduce the impact o f the proposal
on the population o f M. biconvexa within and surrounding the study area (see section
6.0).

1
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Appendix 2. EPBC Act Significance
Assessment
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Melaleuca biconvexa
The Vulnerable plant species Melaleuca biconvexa occurs in the study area.
The Significance Assessment assesses cumulative impact o f the road works assessed
under the original REF for the upgrade o f The Entrance Road, and the proposed
modifications being the temporary boardwalk on the eastern side o f the road and a 2:1
batter slope on the western side o f the road, which will involve the direct removal o f 20
stems o f M biconvexa, with a further 15 stems to be indirectly impacted. The total size of
the population o f M biconvexa within and surrounding the study area is at least 559

1

stems (based on the current survey and data from English et all 2004).
The population o f M biconvexa that occurs in the study area and adjacent land is not
considered to be an important population as:
•

It is unlikely to be a key source population either for breeding or dispersal;

•

It is unlikely to be necessary for maintaining genetic diversity; and,

• The study site is not at or near the limit o f the species range.
Is the action likely to lead to a long-term decrease in the size o f an important
population of a species?
The population within the study area is not considered to be an important population. The
population o f M biconvexa within the study area is highly disturbed as it is fragmented
by The Entrance Road and surrounding vegetation is dominated by exotic species.
The removal o f 20 stems o f M. biconvexa and indirect impacts to a further 15 stems in a
population o f at least 559 stems will not lead to a long term decrease in the size o f an
important population o f the species. The species appears to be locally abundant, with at
least 735 stems o f the species within a 10 km radius o f the study area (Figure 5, DEC
Wildlife Atlas data).
Recommended mitigative measures include rehabilitation o f the known habitat for M
biconvexa and, propagation and replanting o f seedlings o f the species within the known
habitat to enhance the existing population. In the long term, the implementation o f the
mitigative measures as recommended in this report will improve the quality o f habitat and
may increase the size o f the population within and surrounding the study area.
Is the action likely to reduce the area o f occupancy o f an important population?
The population within the study area is not considered to be an important population and
therefore will not reduce the area o f occupancy o f an important population.
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The proposed construction o f the batter slope will remove approximately 0.2 ha o f known
habitat and indirectly impact a further 0.1 ha o f known habitat o f M biconvexa, with an
additional 0.02 ha temporarily removed for construction o f the temporary pedestrian
boardwalk. The cumulative reduction in area o f occupancy o f the population o f M
biconvexa as a result o f the proposed works is not considered to be significant given the
regional distribution o f habitat (Table 3), with over 9000 ha o f potential habitat within 10
km o f the study area. In the long term the area of occupancy o f M biconvexa may
increase through the regeneration o f the highly degraded habitat for the species and
replanting o f seedlings grown from on-site propagation material by specialist nursery
staff as part o f the recommended mitigation measures.
Is the action likely to fragment an existing important population into two or more
populations?
The population o f M biconvexa in the study area is not considered to be an important
population. The population o f M. biconvexa in the study area is currently fragmented by
the existing road.
Cumulatively, the proposed batter slope and temporary boardwalk construction will
widen the distance between the eastern and western portions o f the population by
approximately 20 m, to a total o f approximately 40 m. It is considered unlikely that this
would disrupt pollinator movements or propagule dispersal such that the viability o f the
population would decline. The most common visitors to flowers o f M biconvexa, hence
potential pollinators, are European bees, with native bees, moths, beetles, ants and flies
visiting less frequently (Duncan 2001).
Is the action likely to adversely affect habitat critical to the survival o f a species?
The Commonwealth Environment Minister may identify and list habitat critical to the
survival o f a listed threatened species or ecological community. Details o f this identified
habitat is recorded in a Register o f Critical Habitat. To date no areas o f critical habitat
has been listed for M biconvexa.
The habitat within and surrounding the study area is not considered to be habitat critical
to the survival o f M biconvexa, as, given the local distribution o f the speices:

BIOSIS

•

The habitat is not critical for dispersal,

•

The habitat is not critical for succession,

•

The habitat is not critical for maintaining genetic diversity and long term
evolutionary development, and

•

The habitat is not critical for the reintroduction o f populations or recovery o f the
species.
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The impacts o f the proposal on known habitat for M biconvexa adjacent to the study area
to the west would be minimised through bush regeneration works detailed as part o f the
recommended Vegetation Management Plan. The cumulative area o f habitat that will be
affected by the proposed batter slope and temporary boardwalk (Gorrod et al. 2005) is not
critical to the survival o f the species.
Is the action likely to disrupt the breeding cycle o f an important population?
The population o f Melaleuca biconvexa in the study area is not considered to be an
important population. The breeding cycle o f Melaleuca biconvexa is likely to be
dependant on dispersal, pollinators and recruitment o f seedlings.

1

The known habitat supporting the population within and surrounding the study area
consists o f approximately 17 ha o f contiguous vegetation to the west o f The Entrance
Road, with a further 2 ha to the east o f The Entrance Road. The proposed batter slope for
the duplication o f The Entrance Road and temporary boardwalk construction will widen

1

the distance between the eastern and western portions o f the population by approximately
20 m, to a total o f approximately 40 m. It is considered unlikely that this would disrupt
pollinator movements or propagule dispersal such that the viability o f the population
would decline. The most common visitors to flowers o f M biconvexa, hence potential
pollinators, are European bees, with native bees, moths, beetles, ants and flies visiting
less frequently (Duncan 2001).
Melaleuca biconvexa does produce viable seed, however, recruitment o f the species from
seed in nature is poor, with most reproduction occurring from stems suckering at the base
o f adult stems (Duncan 2001), which appeared to be the case for populations within the
study area. It has been suggested that factors contributing to the inability o f the species to
reproduce from seed in nature may include changes to hydrology, competition from
weeds or grazing (Peter Wilson, Royal Botanic Gardens, personal communication 14
April 2005). The habitat for M biconvexa within the study area was highly degraded and
dominated by weed species. The implementation o f a vegetation and weed management
plan, as recommended in this report, would reduce the impacts o f weed invasion and
grazing on populations o f M biconvexa. The inclusion o f kerbs and guttering as part of
the road upgrade will also reduce the impact from urban runoff on the downslope habitat
for the species. It is also recommended as part o f the mitigation measures that
propagation material be collected from the population within the study area to be
geminated and grown by specialist nursery staff for replanting on-site to enhance the
existing population. With the implementation o f the mitigative measures recommended in
this report, the proposed development would not further inhibit the recruitment of
seedlings o f M biconvexa.
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Provided that the mitigative measures recommended in this report are implemented, it is
considered unlikely that the proposal will disrupt the breeding cycle o f the population.
Is the action likely to modify, destroy, remove or isolate or decrease the availability
or quality of habitat to the extent that the species is likely to decline?
The cumulative impacts o f the proposal would result in the removal o f approximately 0.2
ha o f habitat for Melaleuca biconvexa, with indirect impacts to a further 0.1 ha o f habitat,
which is unlikely to cause the species to decline given the regional distribution of
potential habitat (Table 3), with over 9000 ha o f potential habitat within 10 km o f the
study area and over 76,000 ha of potential habitat within the Lower Hunter and Central
Coast Region. However, it should be noted that Melaleuca biconvexa is not always
present in suitable local habitat due to microhabitat variations (Duncan 2001), thus it
should not be assumed that the species occurs in all available potential habitat in the
region.
The proposed batter slope and temporary boardwalk construction will not isolate the
eastern and western portions o f the population as the distance between the eastern and
western portions o f the population will be widened by approximately 20 m, to a total of
approximately 40 m, a distance which is unlikely to disrupt pollinator movements or
propagule dispersal.
The proposal would modify known habitat for M biconvexa through changed edge
effects. The development and implementation o f a Vegetation Management Plan,
including a Weed Management Plan and Monitoring Program, is likely to improve the
quality o f habitat for M biconvexa in and adjacent to the study area.
Is the action likely to result in invasive species that are harmful to a vulnerable
species becoming established in the vulnerable species' habitat?
Currently the vegetation within the study area supporting M biconvexa is highly
disturbed and dominated by invasive weed species such as Cinnamomum camphor and
Ligustrum sinense. The development and implementation o f a Weed Management Plan
would reduce the current dominance and minimise further establishment o f invasive
species in Swamp Sclerophyll Forest that is habitat for Melaleuca biconvexa within the
study area.
Additionally, the inclusion o f kerbs and guttering as part o f the road upgrade will reduce
the impact from urban runoff in the downslope habitat. Reduction in urban runoff will
reduce nutrient loading, which favours the grown o f exotic species.

BIOSIS

RESEARCH

Appendices 38

Tree Assessment, The Entrance Road, Erina

Is the action likely to interfere substantially with the recovery o f the species?
The Australian Government Minister for the Environment and Heritage may make or
adopt and implement recovery plans for threatened fauna, threatened flora (other than
conservation dependent species) and threatened ecological communities listed under the
EPBC Act. There is currently no recovery plan for M biconvexa. The proposal is unlikely
to interfere substantially with the recovery o f M biconvexa.
Conclusion
The proposal is unlikely to have a significant impact on the population o f Melaleuca
biconvexa in the study area, given the regional distribution o f known and potential habitat
and the fact that the population within the study area is not considered an important
population. Implementation o f recommended mitigation measures (see section 6.0) is
likely to increase the quality of habitat within and surrounding the study area.
The proposal would also not significantly increase the impact o f the duplication o f The
Entrance Road on Melaleuca biconvexa. A Referral to the Minister is not required.
Furthermore, the EPBC Act Administrative Guidelines on Significance (Environment
Australia 2000) state that "widening an existing road is not likely to be significant under
the Act where the road verge has previously been cleared or the vegetation beside the
road has been heavily modified. However, if road widening would require removal of
native vegetation that contains critically endangered or endangered plant species or
communities, it is likely to have a significant impact and should be referred to the
Commonwealth Environment Minister." Melaleuca biconvexa is a Vulnerable species,
therefore the road widening does not required the removal o f any critically endangered or
endangered plants or communities. The widening o f The Entrance Road should not be
referred to the Commonwealth Environment Minister.
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1.

INTRODUCTION

This report is an Addendum to an earlier report titled "Hydraulic Assessment Proposed Upgrade
of The Entrance Road Terrigal Drive to Car/ton Road" which was prepared by Webb, McKeown
& Associates in July 2003. The original report investigated the impacts on flood levels
associated with the proposed widening of The Entrance Road in the Worthing Road Creek
(sometimes known as Hubbards Creek) and Erina Creek catchments. The works involved
lengthening the existing three 3 m wide x 3 m high box culverts under The Entrance Road and
adding an additional culvert to compensate for the loss of floodplain storage and increase in
hydraulic losses due to the widening of the roadway.
This previous report concluded that there would be no change in flood levels upstream of The
Entrance Road for the proposed road widening with four (3 m x 3 m) culverts under the road.
In November 2004 the RTA commissioned Webb, McKeown & Associates to undertake this
additional hydraulic impact assessment for a bridge option instead of four culverts.
Preliminary general arrangement details for the bridge were provided by Sinclair Knight Merz
(SKM) and this is presented as Figure 1.
This present report provides details and results for the proposed road upgrade using a bridge
over Worthing Road Creek and should be read in conjunction with the previous "Hydraulic
Assessment Proposed Upgrade of The Entrance Road Terrigal Drive to Carlton Road", July
2003 Report, as the latter provides further background information and the results of previous
options investigated.
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2.

MODELLING APPROACH

The RUBICON model originally set up for the Erina Creek Flood Study Review - 1990 and
subsequently utilised for the July 2003 investigation was adopted for the purposes of this
hydraulic assessment. This approach was considered valid because this hydraulic assessment
is simply an additional option to the previous investigation (July 2003) and no other conditions
were assumed to have changed.
The RUBICON model was modified to reflect the hydraulic details of the proposed bridge design
incorporating the following features:
the length of the waterway crossing (from upstream to downstream) was increased to
•
22 metres,
no change was made to the road profile as it was assumed that in the final design the
existing road levels would largely remain the same. The impacts of changing the road
profile would only be noticed in events greater than the 0.2% AEP as smaller events do
not overtop the road,
the storage volume in the Worthing Road Creek storage area was reduced to account for
fill associated with the widening,
the existing three culverts would be removed and the area below the bridge graded to
match the existing creek invert upstream and downstream of the road. The abutments at
each end of the single span bridge have been estimated to extend below the deck to
near ground level. Thus embankments adjacent to the piers are not likely to be required
(pers. comm. Geoff Hughes SKM). Figure 2 indicates the existing and proposed
waterway cross-sections,
a proposed bridge with a clear width between bridge abutments of 14m,
•
an assumed Manning's 'n roughness value of 0.08 at the bridge section to reflect a
"reasonable" amount of vegetation growth in the channel beneath the bridge.
The RUBICON model was re-run for the above proposed bridge design for the 5%, 2%, 1%,
0.5% and 0.2% AEP floods as well as the Extreme flood event.
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3.

RESULTS

3.1.

General

A summary of the results from the RUBICON hydraulic model for the full range of design flood
events is presented in Table 1. The results indicate that there is no significant increase in flood
levels upstream or downstream of The Entrance Road on Worthing Road Creek.
Table 1:

Design Flood Data - Hydraulic Assessment of Proposed Bridge

Cross-Section Location

1

Extreme:
Worthing Road Creek
u/s of Culvert
d/s of Culvert
Erina Creek
60 m u/s o f creek junction
30 m u/s o f creek junction
Junction o f Erina &
Worthing Road Creeks
20 m d/s o f creek junction
50 m d/s o f creek junction
0.2% AEP:
Worthing Road Creek
u/s of Culvert
d/s o f Culvert
Erina Creek:
60 m u/s o f creek junction
30 m u/s of creek junction
Junction o f Erina &
Worthing Road Creeks
20 m d/s o f creek junction
50 m d/s o f creek junction
0.5% AEP:
Worthing Road Creek
u/s of Culvert
d/s of Culvert
Erina Creek
60 m u/s o f creek junction
30 m u/s o f creek junction
Junction of Erina &
Worthing Road Creeks
20 m d/s o f creek junction
50 m d/s o f creek junction
1% AEP:
Worthing Road Creek
u/s of Culvert
d/s of Culvert
Erina Creek
60 m u/s of creek junction
30 m u/s o f creek junction
Junction of Erina &
Worthing Road Creeks
20 m d/s of creek junction
50 m d/s o f creek junction

Existing
Velocity at
Peak Level
(m/s)

Change in
Velocity at
Peak Level
(m/s)

4.4
4.7

-1.3
-0.7

o

1.3
0.8

0.0
0.0

0
0

o

0.7
0.9
0.9

0.0
0.0
0.0

54
54

3
3

2.6
2.8

-0.4
-0.2

*
*

310
309

0
0

1.4
0.6

0.0
0.0

3.82
3.80
3.77

*
*
*

308
346
345

0
1
1

0.6
0.6
0.8

0.0
0.0
0.0

3.65
3.61

*
*

50
50

2
2

2.4
2.6

-0.3
-0.1

3.67
3.64

*
*

270
269

0

1.3
0.6

0.0
0.0

3.62
3.59
3.57

*
*
*

268
301
300

0
1
1

0.6
0.8
1.1

0.0
0.0
0.0

3.47
3.44

*
*

45
45

2
2

2.3
2.4

-0.3
-0.1

3.50
3.46

*

238
237

0

1.3
0.7

0.0
0.0

3.45
3.42
3.40

*
*
*

0.7
1.0
1.2

0.0
0.0
0.0

Existing
Flood Level

Change in
Flood Level

Existing
Peak Flow

Change in
Peak Flow

(mAHD)

(m)

(m3/s)

(m3/s)

5.45
5.44

*

158
158

o

5.50
5.48

*
*

787
787

0

5.45
5.42
5.38

*
*

786
939
939

3.86
3.81

*
*

3.87
3.84
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Cross-Section Location

Existing
Flood Level

Change in
Flood Level

(m)
(mAHD)
2 % AEP:
Worthing Road Creek
u/s of Culvert
*
3.26
d/s of Culvert
*
3.25
Erina Creek
*
3.30
60 m u/s of creek junction
*
30 m u/s of creek junction
3.27
Junction o f Erina &
Worthing Road Creeks
*
3.25
20 m d/s of creek junction
3.23
*
50 m d/s of creek junction
3.29
5% AEP:
Worthing Road Creek
u/s of Culvert
*
3.04
d/s of Culvert
3.03
*
Erina Creek
*
60 m u/s of creek junction
3.09
*
30 m u/s of creek junction
3.05
Junction o f Erina &
Worthing Road Creeks
*
3.03
3.01
*
20 m d/s of creek junction
*
2.98
50 m d/s of creek junction
Note: * Maximum change in flood level of ±0.01 m.

3.2.

(m3/s)

Existing
Velocity at
Peak Level
(m/s)

Change in
Velocity at
Peak Level
(m/s)

42
42

2
2

2.2
2.4

-0.3
-0.1

209
208

0
0

1.3
0.9

0.0
0.0

206
232
231

o
1
1

0.9
1.2
1.3

0.0
0.0
0.0

39
38

3
3

2.2
2.4

-0.3
0.0

179
178

0
0

1.3
0.9

0.0
0.0

177
198
197

0
1
1

1.0
1.2
1.3

0.0
0.0
0.0

Existing
Peak Flow

Change in
Peak Flow

(m3/s)

Blockage

As previously identified, the catchment and creek upstream of The Entrance Road at Worthing
Road Creek is densely vegetated. However, there have been no reported instances of blockage
of the existing triple 3 m x 3 m culverts. Upgrading the crossing to a bridge is likely to reduce
the chance of blockage because of the greater unimpeded waterway area.
As a result of the magnitude of the culvert blockage problems that were experienced from the
August 1998 and October 1999 flood events at Wollongong, Wollongong City Council developed
a Blockage Policy to be applied for any future stormwater drainage analysis in the LGA. The
Policy states that when calculating design flood levels, the following blockage factors should be
applied to all structures across all watercourses:
i)
100% blockage for structures with a major diagonal opening width of <6 m,
ii)
25% bottom up blockage for structures with a major diagonal opening width of >6 m,
iii)
100% blockage for handrails over structures covered in i) and for structures covered in
ii) when overtopping occurs.
As the proposed bridge will have a diagonal opening width of greater than 6 m, a blockage of
25% at the bottom of the proposed bridge was assumed. The results indicate that the 1% AEP
flood levels upstream of The Entrance Road would potentially increase by approximately 0.05 m
with this amount of blockage.

Webb, McKeown & Associates Pty Ltd
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4.

SUMMARY

The proposed upgrade of The Entrance Road between Terrigal Drive and Carlton Road is within
the floodplain adjacent to the Erina Creek floodway. The road design has been modified to
minimise the potential impacts on flooding for both the upstream properties within the Worthing
Road Creek area as well as the adjacent floodway area.
The widening of The Entrance Road has also meant a change to the waterway crossing of the
Worthing Road Creek (Hubbards Creek). This investigation has examined the replacement of
the three existing culverts with a single span plank bridge with a clear opening of 14 m
perpendicular to the abutments. This option has resulted in an increased waterway area but
some loss of temporary floodplain storage due to filling associated with the embankment for the
road widening.
The results from the RUBICON hydraulic model show that:
a)

Peak Flood Levels
Adopting the existing road (overtopping) profile with the proposed bridge opening would
result in a maximum change in peak flood level of ±0.01 m in all the design events, 5%,
2%, 1%, 0.5% and 0.2% AEP and the Extreme flood. A change in flood level of
±0.01 m is considered to fall within the assumed order of accuracy for the hydraulic
modelling approach and can therefore be effectively ignored.

•b)

Peak Flow
The maximum change in the 1% AEP peak flow conveyed through the proposed
Worthing Road Creek bridge is 2 m3/s or around 4% of the total flow for the event. The
design involves increasing the waterway area and therefore the bridge is able to
convey more flow than currently occurs under existing conditions. There is only a
minor impact for Erina Creek downstream as peak flows change by approximately
1 m3/s or 0.4% for the 1% AEP event.

•c)

Velocities at Peak Level
The velocities at peak flood level in Erina Creek are unchanged for all design events.
Velocities through the Worthing Road Creek opening are reduced because of the
additional waterway area with the reduction greatest for the Extreme flood event.

Webb, McKeown & Associates Pty Ltd
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Attention: Mr K Mahendran
Dear Mahendran,
Re: Upgrading of The Entrance Road over Hubbards Creek
(Terrigal Drive to Carlton Road)
Hydraulic Assessment
Further to your verbal instruction of 16' May 2005 we have undertaken further hydraulic
modelling of the proposed bridge at The Entrance Road over Hubbards Creek.
INTRODUCTION
This report is a 2rld Addendum to an earlier report titled "Hydraulic Assessment Proposed
Upgrade o f The Entrance Road Tempel Drive to Carlton Road"which was prepared by Webb,
McKeown & Associates in July 2003. The original report investigated the impacts on flood
levels associated with the proposed widening of The Entrance Road in the Worthing Road Creek
(sometimes known as Hubbards Creek) and Erina Creek catchments. The works involved
lengthening the existing three 3 m wide x 3 m high box culverts under The Entrance Road and
adding an additional culvert (four culverts) to compensate for the loss of floodplain storage and
increase in hydraulic losses due to the widening of the roadway.

1

In November 2004 the RTA commissioned Webb, McKeown & Associates to undertake a
hydraulic impact assessment for a bridge option instead of four culverts. This work was
reported in the 1 Addendum dated 4th February 2005.
This present report provides results for a variation to the bridge option and should be read in
conjunction with the original report dated July 2003 and the 15` Addendum of February 2005.
MODELLING APPROACH
The RUBICON model originally set up for the Erina Creek Flood Study Review - 1990 and
subsequently utilised for the July 2003 and February 2005 investigations was adopted for the
purposes of this hydraulic assessment. This approach was considered valid because this
hydraulic assessment is simply an additional option to the previous Investigations and no other
conditions were assumed to have changed.
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The RUBICON model was modified to reflect the hydraulic details of the proposed bridge design
incorporating the following features:
the length of the waterway crossing (from upstream to downstream) was increased
•
22 metres,
change
was made to the road profile as it was assumed that in the final design the
no
existing road levels would largely remain the same. The impacts of changing the road
profile would only be noticed in events greater than the 0.2% AEP as smaller events
do not overtop the road,
the storage volume in the Worthing Road Creek storage area was reduced to account
•
for fill associated with the widening,
the
existing three culverts would be removed with the invert slab remaining (invert at
•
approximately 0.3 mAHD). Figure 1 (sketch provided by Sinclair Knight Merz (SKM)
o
n 17/5/05) indicates the proposed waterway cross-section showing 1.5:1 batters to
existing basement slab,
bridge with a clear width between bridge abutments of 13.67 m normal
proposed
a
•
to the abutments. The upstream soffit was taken as 3.0 mAHD and the downstream
as 3.8 mAHD. These values are the average of values provided by SKM in e-mails of
24th and 25th May 2005. Thus the design upstream soffit is approximately 0.2 m lower
than the existing upstream soffit,
an average Manning's "n" roughness value of 0.05 at the bridge section.

t

o

I t h e

The RUBICON model was re-run for the above proposed bridge design for the 5%, 2%, 1%,
0.5% and 0.2% AEP floods as well as the Extreme flood event.

1

RESULTS
The proposed upgrade of The Entrance Road between Terrigal Drive and Carlton Road is within
the floodplain adjacent to the Erina Creek floodway. The road design has been modified to
minimise the potential impacts on flooding for both the upstream properties within the
Worthing Road Creek area as well as the adjacent floodway area downstream.
The upgrade o f The Entrance Road has also meant a change to the waterway crossing of
Worthing Road Creek (Hubbards Creek). This investigation has examined the replacement of
the three existing culverts with a single span bridge with a clear opening of 13.67 m normal to
the abutments. This option has resulted in an increased waterway area but some loss of
temporary floodplain storage due to filling associated with the embankment for the road
widening.
The results from the RUBICON hydraulic model show that:
a)

Peak Flood Levels
Adopting the existing road (overtopping) profile with the proposed bridge opening
would result in a maximum increase in peak flood level of +0.01 m in all the design
events, 5%, 2%, 1%, 0.5% and 0.2% AEP and the Extreme flood. A change in flood
level of ±0.01 m is considered to fall within the assumed order of accuracy for the
hydraulic modelling approach and can therefore be effectively ignored.

b)

Peak Flow
The maximum change in the 1% AEP peak flow conveyed through the proposed
Worthing Road Creek bridge is 2 m3/s or around 4% of the total flow for the event.
The design involves increasing the waterway area and therefore the bridge is able to
convey more flow than currently occurs under existing conditions. There is only a
minor impact for Erina Creek downstream as peak flows change by approximately
1 rri2/s or 0.4% in the 1% AEP event.
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3c)

Velocities a t Peak Level
The peak velocities through the opening are slightly reduced for all design events
because of the additional waterway area, with the reduction greatest for the Extreme
flood event.

I trust that the above adequately responds to your request. Please do not hesitate to contact
myself if you require any further information or clarification.
Yours faithfully,
WEBB, McKEOWN & ASSOCIATES PTY LTD

R W Dewar
Director

1

I I

01/06

'05

12:12

FAX

0243797031

R T A C E N T C O A S T TRAFFIC

005

FIGURE 1
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