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Scope and limitations 

This report: has been prepared by GHD for Roads and Maritime Services and may only be used and relied on by Roads 

and Maritime Services for the purpose agreed between GHD and the Roads and Maritime Services as set out in section 

1.3 of this report. 

GHD otherwise disclaims responsibility to any person other than Roads and Maritime Services arising in connection with 

this report. GHD also excludes implied warranties and conditions, to the extent legally permissible. 

The services undertaken by GHD in connection with preparing this report were limited to those specifically detailed in 

the report and are subject to the scope limitations set out in the report.  

The opinions, conclusions and any recommendations in this report are based on conditions encountered and 

information reviewed at the date of preparation of the report.  GHD has no responsibility or obligation to update this 

report to account for events or changes occurring subsequent to the date that the report was prepared. 

The opinions, conclusions and any recommendations in this report are based on assumptions made by GHD described 

in this report (refer section(s)1.5 of this report).  GHD disclaims liability arising from any of the assumptions being 

incorrect. 

The opinions, conclusions and any recommendations in this report are based on information obtained from, and testing 

undertaken at or in connection with, specific sample points. Site conditions at other parts of the site may be different 

from the site conditions found at the specific sample points. 

Investigations undertaken in respect of this report are constrained by the particular site conditions. As a result, not all 

relevant site features and conditions may have been identified in this report. 

Site conditions may change after the date of this Report. GHD does not accept responsibility arising from, or in 

connection with, any change to the site conditions. GHD is also not responsible for updating this report if the site 

conditions change.
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1. Introduction 

1.1 Background 

Roads and Maritime Services propose to construct a new bridge to carry the Kings Highway 

over the Clyde River at Nelligen (referred to as ‘the overall proposal’ for the purposes of this 

report). The overall proposal study area is located around a section of the Kings Highway at the 

town of Nelligen, about seven kilometres north-west of Batemans Bay and about 39 kilometres 

south-east of Braidwood, in the Eurobodalla Local Government Area on the New South Wales 

South Coast (see Figure 1.1).  

Roads and Maritime is preparing a review of environmental factors (REF) to assess the impacts 

of the majority of the proposal. Roads and Maritime would determine the REF, however, the 

determination would not cover the aspects of the EIS proposal located within areas mapped as 

State Environmental Planning Policy No 14 – Coastal Wetlands (SEPP 14). An environmental 

impact statement (EIS) is required to assess the impacts of works located within the SEPP 14 

wetlands (i.e. the EIS proposal site).  Eurobodalla Shire Council would be the determining 

authority with regards to the EIS and impacts upon SEPP 14 wetlands.   

A separate biodiversity assessment has been prepared as part of the REF to assess impacts 

upon the remainder of the overall proposal site (GHD 2016a). This Biodiversity Assessment 

report has been prepared to inform the EIS. It specifically assesses and documents the potential 

biodiversity impacts of the EIS proposal upon areas of SEPP 14 wetland located within the EIS 

study area. It assesses the potential for impacts on ecological values, with particular emphasis 

on threatened ecological communities, populations and species listed under the NSW 

Threatened Species Conservation Act 1995 (TSC Act) and Fisheries Management Act 1994 

(FM Act), and Matters of National Environmental Significance (MNES) listed under the 

Commonwealth Environment Protection and Biodiversity Conservation Act 1999 (EPBC Act). 

Mitigation measures to ameliorate potential impacts of the EIS proposal are included in Section 

7.2 of this report. 

1.2 The proposal 

The overall proposal (as described in the EIS) includes the upgrade of about 1.7 kilometres of 

the Kings Highway, including the existing bridge and the approaches on either side of the Clyde 

River. The overall proposal would include the construction of a new bridge over the Clyde River 

and the demolition of the existing bridge. 

As outlined in section 1.1, this biodiversity impact assessment only assesses the impacts of the 

EIS proposal within SEPP 14 wetland areas. As shown in Figure 1.2, the EIS proposal site 

consists of the three areas where the overall proposal footprint overlaps with SEPP 14 wetlands 

(SEPP 14 wetlands No. 248 and No. 249). A description of the EIS proposal works located 

within each of these locations is as follows: 

 Area 1 – Located on the eastern side of the river to the north of the eastern abutment of 

bridge proposed as part of the REF proposal. This area does not contain any permanent 

works within the area and will be used during construction only (ie the area would only be 

used for the movement of equipment). There is also potential for detailed design to 

require this land to be used for embankments for the approach to the bridge.  
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 Area 2 – Located on the western side of the river to the north of the existing Kings 

Highway alignment from about 120 metres west of Maisies Lane to about 270 metres 

west of Maisies Lane. Works in this area would include adjustment to the existing 

highway to meet the realigned section of the highway resulting from the new bridge 

proposed as part of the REF proposal. Works in this area would also include 

embankment works associated with the new and upgraded sections of the highway.  

 Area 3 – Located on the western side of the river from about 40 metres east of Reid 

Street to about 140 metres east of Reid Street on the Kings Highway. Works in this area 

would largely involve the upgrade of the existing highway alignment to match the new 

alignment (as per the REF proposal), with some embankments being widened to allow for 

the widening of the road. Other works would include grading works to ensure the grades 

of the new section of the highway match the existing highway grade to the west of the 

overall proposal.  

The above works would be constructed and operated in conjunction with the REF proposal, 

assessed in the REF which has been prepared by GHD on behalf of Roads and Maritime.  

Only small areas of the overall proposal footprint are located within SEPP 14 wetlands, however 

construction may have indirect impacts on aquatic habitats, including SEPP 14 wetlands. The 

construction method for the bridge has not been finalised. Methods would include either: 

 construction of coffer dams around piers 3 to 9 and then use of a barge to pile the piers 

 driving the permanent steel casing for each pile on piers 3 to 9 from a barge.  

The existing bridge would be demolished once the new bridge is constructed. The deck of the 

existing bridge would be removed, coffer dams constructed around the existing piers, and the 

piers removed. The approaches to the existing bridge and old road would be removed and 

revegetated. 

1.3 Purpose of this report 

This report has been prepared with reference to the Secretary’s Environmental Assessment 

Requirements (SEARs) (see Table 1-1) and Roads and Maritime’s Environmental Assessment 

Practice Note: Biodiversity Assessment EIA-N06 (RMS, 2012) to support the EIS for the EIS 

proposal. The specific focus of this report is to assess potential impacts of the EIS proposal on 

biodiversity values associated with the areas of local SEPP 14 wetlands. Impacts of the overall 

proposal upon biodiversity within the remainder of the overall proposal site, and its wider study 

area, are documented in the biodiversity assessment prepared to support the proposal REF. It 

should be noted that many of the assessment requirements contained in the agency 

requirements that accompanied the SEARs (see Table 1-1) related to impacts associated with 

the overall proposal site rather than the portion of the EIS proposal which is the subject of the 

EIS (i.e. EIS proposal site). The majority of the agency assessment requirements have been 

met in the biodiversity report for the REF, which assesses impacts of the majority for the overall 

proposal. Only the assessment requirements relating to the SEPP 14 wetlands are considered 

in this document. 

The aims and scope of this report are to: 

 Outline the methods used for the biodiversity assessment; 

 Describe the existing environment of the EIS proposal site (the SEPP 14 wetlands areas 

to be impacted), including the results of the desktop assessment and site surveys; 

 Identify the presence or likely presence of threatened species, populations and ecological 

communities and their habitats listed under the TSC Act and FM Act; 
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 Assess the potential for any MNES listed under the EPBC Act to occur within the site 

and/or to be affected by the EIS proposal; 

 Identify the potential impacts of the EIS proposal on threatened biota and their habitats, 

focussing on the areas of SEPP 14 wetlands that constitute the EIS proposal site; 

 Recommend mitigation and environmental management measures to avoid or minimise 

adverse impacts on SEPP 14 wetlands and associated threatened biota and biodiversity 

values, in accordance with Roads and Maritime’s Biodiversity Guidelines (RTA, 2011); 

 Assess the likely significance of impacts on threatened biota listed under the TSC Act and 

EPBC Act that would be affected by the EIS proposal; 

 Assess the requirement for a biodiversity offset in accordance with the requirements of 

the Office of Environment and Heritage (OEH) and the Department of Primary Industries 

(DPI). 

1.4 Secretary’s Environmental Assessment Requirements and 

agency requirements 

The specific SEARs and agency requirements addressed in this report are summarised in Table 

1-1 

Table 1-1 Environmental assessment requirements 

Assessment requirements Where addressed in report 

Department of Planning and Environment  

Flora and fauna – impacts on terrestrial, riparian and 
aquatic flora & fauna and habitat and environments, 
within and surrounding the proposed development 
footprint, taking into account threatened species, 
ecological communities and critical habitat listed under 
the Threatened Species Conservation Act 1995 and 
Fisheries Management Act 1994. 

This Biodiversity Impact Assessment has 
been prepared to assess impacts of the EIS 
proposal on terrestrial, riparian and aquatic 
flora & fauna and habitat and environments 
associated with SEPP 14 wetlands in the 
EIS study area. 

Office of Environment and Heritage  

Biodiversity impacts can be assessed using either the 
OEH BioBanking Scheme (Scenario 1) or a detailed 
biodiversity assessment (Scenario 2).  

The requirements for each of these approaches are 
detailed below. 

The BioBanking Assessment Methodology can be 
used either to obtain a BioBanking statement under 
Scenario 1, or to assess impacts of a proposal and to 
determine required offsets without obtaining a 
statement under Scenario 2.  

Under Scenario 2, if the required offset cannot be 
attained in its entirety, appropriate alternative options 
may be developed in consultation with OEH officers 
and in accordance with OEH policy to ensure that the 
final offset package adequately compensates 
biodiversity impacts. 

This proposal is being assessed via 
Scenario 2 (a detailed biodiversity 
assessment) (see section 3). 

II. Scenario 2 - Where a proposal is assessed outside the OEH BioBanking Scheme:  

The EIS should include a detailed biodiversity 
assessment, including assessment of impacts on 
threatened biodiversity, native vegetation and habitat. 
This assessment should address the matters included in 
the following sections. 

This report document 

1. A field survey of the site should be conducted and 
documented in accordance with relevant guidelines, 

Refer to section 3.4. 
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Assessment requirements Where addressed in report 

2. The EIS should contain the following information as a 
minimum: 

 

a. The requirements set out in the Guidelines for 
Threatened Species Assessment (Department of 
Planning, July 2005). 

Refer to section 3.1 

b. Description and geo-referenced mapping of study 
area (and spatial data files), e.g. overlays on 
topographic maps, satellite images and /or aerial 
photos, including details of map datum, projection and 
zone, all survey locations, vegetation communities 
(including classification and methodology used to 
classify), key habitat features and reported locations 
of threatened species, populations and ecological 
communities present in the subject site and study 
area. 

Refer to figures in this document 

c. Description of survey methodologies used, 
including timing, location and weather conditions. 

Refer to section 3.4 

d. Details, including qualifications and experience of 
all staff undertaking the surveys, mapping and 
assessment of impacts as part of the REF. 

Refer to section 3.1 

e. Identification of national and state listed threatened 
biota known or likely to occur in the study area and 
their conservation status. 

Refer to section 3.4.7 and Appendix A 

f. Description of the likely impacts of the proposal on 
biodiversity and wildlife corridors, including direct and 
indirect and construction and operation impacts. 
Wherever possible, quantify these impacts such as 
the amount of each vegetation community or species 
habitat to be cleared or impacted, or any 
fragmentation of a wildlife corridor. 

Refer to sections 0 and 0 

g. Identification of the avoidance, mitigation and 
management measures that would be put in place as 
part of the proposal to avoid or minimise impacts, 
including details about alternative options considered 
and how long term management arrangements would 
be guaranteed. 

Refer to section 7 

h. Description of the residual impacts of the proposal. 
If the proposal cannot adequately avoid or mitigate 
impacts on biodiversity, then a biodiversity offset 
package is expected 

Refer to sections 0 and 7.3 

3. An assessment of the significance of direct and indirect 
impacts of the proposal must be undertaken for 
threatened biodiversity known or considered likely to 
occur in the study area based on the presence of suitable 
habitat 

Refer to Appendix C 

4. The proposal must be designed to avoid and minimise 
impacts on biodiversity and offset remaining direct and 
indirect biodiversity impacts. 

Refer to sections 7.1 and 7.3 

5. With regard to the Commonwealth Environment 
Protection and Biodiversity Conservation Act 1999, the 
EIS should identify any relevant Matters of National 
Environmental Significance and whether the proposal has 
been referred to the Commonwealth or already 
determined to be a controlled action. 

Refer to sections 4.6 and 6.3 

  



 

GHD | Report for Roads and Maritime Services - Nelligen Bridge EIS, 21/25173 | 5 

Assessment requirements Where addressed in report 

Department of Primary Industries  

The Department advises that the EIS for the proposed 
development should consider and provide 
information on the following specific issues: 

 

Description of aquatic and riparian environments in the 
vicinity of the development particularly extent and 
condition of riparian vegetation and instream aquatic 
vegetation, water depth, and permanence of water flow 
and snags (large woody debris) within the footprint of the 
proposed highway upgrade. 

Refer to section 4 

Analysis of any interactions of the proposed roadworks 
with aquatic and riparian environments and predictions of 
any impacts upon aquatic and riparian environments 
(including fish and aquatic and riparian vegetation) from 
the roadworks (both temporary and permanent). This 
should include assessment of both direct impacts 
(removal, disturbance, smothering) and indirect impacts 
(e.g. shading, permanent loss of habitat). 

Refer to sections 5.1.4 and 5.2 

Description of proposed environmental compensation 
measures to offset the permanent loss of aquatic and 
riparian habitats in the Clyde River (e.g. funding for 
aquatic rehabilitation works, such as removal of fish 
passage barriers, elsewhere in the catchment as 
recommended by DPI Fisheries). 

Refer to section 7.3 

Description of potential impediments to fish passage as a 
result of the works (e.g. temporary coffer dams, instream 
bunds or work platforms) and possible mitigation 
measures to be employed to negate these impacts. 

Refer to sections 5.1.4 and 5.2  

Predictions of impacts upon water quality of the proposed 
road development, including downstream in the Clyde 
River, both during the construction and operational 
phases. 

Refer to sections 5.1.4, 5.2 and 5.3 

Safeguards to mitigate any impacts upon aquatic species 
and environments and water quality during construction 
and operation of the bridge upgrade. In particular, provide 
details on proposed revegetation of riparian areas, 
proposals for erosion and sediment control (to be 
incorporated into a Construction Environmental 
Management Plan - CEMP) and proposed stormwater 
and road drainage management measures (e.g. sediment 
basins). Water quality management for the highway 
upgrade should be designed to achieve no nett increase 
in pollutant run-off to the Clyde River. 

Refer to section 7.2 

An assessment of any impacts of the proposed 
development and construction works on recreational 
fishing in the area, especially in relation to fishing access 
arrangements (foreshore and boat based). 

Not relevant to this assessment 

1.5 Terms and definitions 

The following terms are used in this report: 

The overall proposal: the proposed construction of a new Kings Highway bridge spanning the 

Clyde River at Nelligen, including construction, upgrades and modification of adjoining lengths 

of the Kings Highway to the east and west, and associated roadside cut and fill. 

Overall proposal site: the area to be directly impacted by the overall proposal (see Figure 1.2). 

This comprises the future construction footprint of the proposed Nelligen bridge and associated 

Kings Highway upgrade, including all roadside cut and fill, stockpile sites and compound areas. 

The overall proposal site forms the combined area of the REF proposal site and EIS proposal 

site.  
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Overall study area: the overall proposal site and additional areas that are likely to be affected by 

the overall proposal, either directly or indirectly. In this study, this comprises a 100 metre buffer 

around the overall proposal site.  

EIS proposal site: those areas of the overall proposal site that intersect with mapped SEPP 14 

areas (see Figure 1.2). 

EIS study area: the EIS proposal site and additional areas that are likely to be affected by the 

EIS proposal, either directly or indirectly. In this study, this comprises a 50 metre buffer around 

the EIS proposal site. 

REF proposal site: all areas of the overall proposal site excluding areas that intersect with 

mapping SEPP 14 areas Figure 1.2. 

Locality: the area within a 10 kilometres radius of the overall proposal site. 

1.6 Assumptions 

This report has been prepared to accompany the EIS for the EIS proposal. The impacts 

assessed in this report relate only to those areas where the Nelligen Bridge replacement project 

intersects/overlaps with SEPP 14 boundaries. A separate Review of Environmental Factors 

(REF) and biodiversity assessment report has been prepared to assess the impacts of the 

remainder of the overall proposal site and its wider study area. 
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Figure 1.1  Site location and regional context 
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Figure 1.2  EIS proposal site 
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2. Legislative context 

2.1 NSW State legislation 

2.1.1 Environmental Planning and Assessment Act 1979 

The EP&A Act forms the legal and policy platform for proposal assessment and approval in 

NSW and aims to, amongst other things, ‘encourage the proper management, development and 

conservation of natural and artificial resources’. All development in NSW is assessed in 

accordance with the provisions of the EP&A Act and the Environmental Planning and 

Assessment Regulation 2000.  

Part 4 of the EP&A Act provides for the control of development that requires development 

consent from a consent authority. Depending on the circumstances of the particular proposal, 

the consent authority may be the local Council or the Minister for Planning. Schedule 3 of the 

EP&A Regulation outlines development types which are declared to be designated 

development. The EIS proposal is not identified in Schedule 3 as designated development 

however works within SEPP 14 wetlands are declared to be designated development. An 

environmental impact statement is therefore be required to be prepared. 

Under section 111(1) of the EP&A Act, determining authorities must ‘examine and take into 

account to the fullest extent possible all matters affecting or likely to affect the environment by 

reason of that activity’. This report addresses the ecological components of the environment to 

assist Roads and Maritime to address the requirements of section 111 of the EP&A Act. 

In addition, section 111(4) of the EP&A Act states that the determining authority must consider 

the effect of an activity on: 

 ‘Critical habitat’ (as defined under the TSC Act and FM Act) 

 Species, populations or ecological communities, or their habitats (as listed under the TSC 

Act and FM Act) and whether there is likely to be a ‘significant effect’ on those species, 

populations or ecological communities.  

 Other protected fauna or protected native plants listed under the National Parks and 

Wildlife Act 1974. 

Section 5A of the EP&A Act lists seven factors that must be taken into account when 

determining the significance of potential impacts of a proposed activity on threatened species, 

populations or ecological communities (or their habitats) listed under the TSC Act and the 

FM Act. The ‘seven-part test’ is used to assist in the determination of whether a proposal is 

‘likely’ to impose ‘a significant effect’ on threatened biota and thus whether a species impact 

statement (SIS) is required. Seven part tests have been prepared for threatened biota that 

would be impacted or are likely to be impacted by the EIS proposal (Appendix C). 

2.1.2 Threatened Species Conservation Act 1995 

The TSC Act provides legal status for biota of conservation significance in NSW. The TSC Act 

aims to, amongst other things, ‘conserve biological diversity and promote ecologically 

sustainable development’. It provides for: 

 The listing of ‘threatened species, populations and ecological communities’, with 

endangered species, populations and communities listed under Schedule 1, ‘critically 

endangered’ species and communities listed under Schedule 1A, and vulnerable species 

and communities listed under Schedule 2 
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 The listing of ‘Key Threatening Processes’ under Schedule 3 

 The preparation and implementation of Recovery Plans and Threat Abatement Plans 

 Requirements or otherwise for the preparation of a SIS. 

The TSC Act has been addressed in this assessment through: 

 Desktop review to determine the threatened species, populations or ecological 

communities that have been previously recorded within the locality and hence could occur 

in the EIS study area for the EIS proposal subject to the habitats present 

 Targeted field surveys for listed threatened species, populations and ecological 

communities  

 Identification, assessment and mapping of listed threatened communities and threatened 

species (or their habitat)  

 Assessment of potential impacts on listed threatened species, populations and ecological 

communities, including identification of key threatening processes relevant to the EIS 

proposal 

 Identification of suitable impact mitigation and environmental management measures for 

listed threatened species, where required. 

2.1.3 Fisheries Management Act 1994 

The objects of the FM Act are to conserve, develop and share the fishery resources of the State 

for the benefit of present and future generations. It provides for: 

 The listing of threatened species, populations and ecological communities, with 

endangered species, populations and communities listed under Schedule 4, critically 

endangered species and communities listed under Schedule 4A, vulnerable species and 

communities listed under Schedule 5 

 The listing of ‘Key Threatening Processes’ under Schedule 6 

 Diseases affecting fish and marine vegetation under Schedule 6B 

 Noxious fish and noxious marine vegetation under Schedule 6C 

 The preparation and implementation of Recovery Plans and Threat Abatement Plans 

 Requirements or otherwise for the preparation of a SIS. 

One of the objectives of the FM Act is to 'conserve key fish habitats ' which includes aquatic 

habitats that are important to the maintenance of fish populations generally and the survival and 

recovery of threatened aquatic species. These include marine vegetation such as mangroves, 

seagrass beds and saltmarsh. To assist in the protection of key fish habitats, DPI has produced 

the Policy and guidelines for fish habitat conservation and management (2013 update). This 

policy applies to the following developments, works or activities, each of which can impact on 

key fish habitat: 

 Dredging or reclamation 

 Impeding fish passage 

 Damaging marine vegetation 

 De-snagging.  
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The FM Act has been addressed in this assessment through undertaking:  

 A desktop review to determine the threatened species, populations or ecological 

communities that have been previously recorded within the locality of the EIS proposal 

and hence could occur subject to the habitats present 

 Assessment of aquatic habitats present in the SEPP 14 wetlands to be impacted 

 Assessment of potential impacts on aquatic habitats in the SEPP 14 wetlands to be 

impacted, including identification of key threatening processes of relevance to the EIS 

proposal, impacts on key fish habitat and fish passage 

 Assessment of the potential for impacts on listed threatened species, populations and 

ecological communities in the SEPP 14 wetlands to be impacted 

 Identification of suitable impact mitigation and environmental management measures to 

avoid or mitigate impacts on the aquatic environment. 

2.1.4 Noxious Weeds Act 1993  

The Noxious Weeds Act 1993 (NW Act) provides for the declaration of noxious weeds by the 

Minister for Primary Industries. Noxious weeds may be considered noxious on a National, State, 

regional or local scale. All private landowners, occupiers, public authorities and Councils are 

required to control noxious weeds on their land under Part 3 Division 1 of the NW Act. As such, 

if present, noxious weeds in the EIS study area would need to be assessed and controlled. 

Two noxious weeds were recorded in the EIS study area. Legal requirements to minimise the 

potential for the introduction and/or spread of weeds as a result of the EIS proposal are 

discussed in Section 4.2.3. 

2.1.5 State Environmental Planning Policies 

SEPP 14 Coastal Wetlands 

State Environmental Planning Policy 14 – Coastal Wetlands (SEPP 14) seeks to control 

development within coastal wetland areas for environmental and economic considerations. Any 

development within or near listed wetlands must be considered for the impact it might have on 

the environment, and whether or not impacts of the EIS proposal are avoidable, before consent 

is granted.  

Two SEPP 14 wetlands have been mapped in the EIS study area: wetland No. 248 and No. 249 

(Map 33), located to the north of Nelligen Bridge/the Kings Highway, west and east of the Clyde 

River respectively (State Environmental Planning Policy No 14 - Coastal Wetlands (Amendment 

No 13) - maps 33 and 38) (see Figure 2.1). 

The EIS proposal would result in the clearance of land and filling of small areas of mapped 

SEPP 14 wetlands for the construction of the new bridge and approaches and therefore consent 

is required from council. Concurrence is also required from the Director-General who must 

consider impacts on these wetlands. This report has been prepared to assess direct impacts on 

areas where the overall proposal site overlaps the mapped SEPP 14 wetlands, as well as 

indirect impacts on these wetlands. 
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2.2 Commonwealth legislation 

2.2.1 Environment Protection and Biodiversity Conservation Act 1999 

The purpose of the EPBC Act is to ensure that actions likely to cause a significant impact on 

‘matters of national environmental significance’ undergo an assessment and approval process. 

Under the EPBC Act, an action includes a project, a development, an undertaking, an activity or 

a series of activities, or an alteration of any of these things. An action that ‘has, will have or is 

likely to have a significant impact on a matter of national environmental significance’ is deemed 

to be a ‘controlled action’ and may not be undertaken without prior approval from the Australian 

Minister for the Environment.  

The EPBC Act identifies MNES as: 

 World heritage properties 

 National heritage places 

 Wetlands of international importance (Ramsar wetlands) 

 Threatened species and ecological communities 

 Migratory species 

 Commonwealth marine areas 

 The Great Barrier Reef Marine Park 

 Nuclear actions (including uranium mining) 

 A water resource, in relation to coal seam gas development and large coal mining 

development. 

The EPBC Act has been addressed in this assessment through: 

 desktop review to determine the threatened or migratory species or threatened ecological 

communities that have been previously recorded within the locality and hence could occur 

in the EIS study area, subject to the habitats present; 

 desktop assessment and field surveys to describe the environment of the EIS proposal 

site; 

 targeted field surveys for threatened ecological communities and threatened and 

migratory species; and 

 assessment of potential impacts on the environment and on specific MNES that could 

arise from the construction and operation of the proposed proposal and measures to 

avoid or mitigate potential impacts. 
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Figure 2.1  SEPP 14 Coastal Wetlands 
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3. Methods 

3.1 Assessment approach 

This Biodiversity Impact Assessment report has been prepared with reference to the 

Department of Planning Draft Guidelines for Threatened Species Assessment (DEC/DPI 2005) 

as required by OEH (see Table 1-1). The DEC/DPI (2005) guidelines identify important factors 

and key thresholds to be considered when assessing the potential impacts of major projects on 

threatened species, populations, ecological communities or their habitats. The evaluation of 

impacts involves identifying the magnitude and extent of impacts, but also the significance of the 

impacts as related to the conservation importance of the native biota likely to be affected. A key 

focus of the assessment methodology is to demonstrate measures to avoid, mitigate and where 

necessary offset identified impacts, to maintain or improve biodiversity values. 

The OEH requirements for the EIS proposal provided two options for conducting the 

assessment (see Table 1-1). This report has been prepared in accordance with the 

requirements for Scenario II, a detailed biodiversity assessment given the minor impacts 

expected as a result of the EIS proposal.   

Field surveys were conducted in context of the overall proposal site, rather than for the EIS and 

REF proposal sites and study areas separately. Surveys were undertaken with reference to the 

Threatened Biodiversity Survey and Assessment Guidelines for Developments and Activities 

(DEC 2004), and took into account the types and conditions of habitats present. Much of the 

mapped SEPP 14 wetlands that are the subject of this EIS largely comprise cleared land or are 

not wetland habitat (see section 4.2.4). As such, only minimal survey was warrented in the very 

small area of wetland actually present within the EIS proposal site. While surveys were 

conducted in and near the EIS proposal site most of the survey effort was focussed in 

surrounding higher condition habitats that comprise the overall / REF study area. Methods 

followed for the assessment are presented in sections 3.3 and 3.4 below. 

The OEH requirements for the EIS proposal requested that the significance of impacts on 

threatened biota be assessed pursuant to Section 5A of the EP&A Act, not the assessment 

methodology provided in DEC/DPI (2005). Assessments of significance are provided in 

Appendix C. An assessment of key thresholds as outlined in the threatened species 

assessment guidelines (DEC/DPI 2005) is provided section 8.  

3.2 Personnel 

Qualifications of staff that undertook field surveys and prepared this report are provided in Table 

3-1. Flora and fauna surveys were conducted under a Section 132C scientific licence 

(SL100146) issued under the NSW National Parks and Wildlife Act 1974 and complied with 

GHD’s animal ethics Research Authority.  
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Table 3-1 Staff qualifications 

Name Position/Role Qualifications Years’ 
Experience 

Kirsten 
Crosby 

Senior Ecologist /  
site surveys, reporting 

BSc, PhD (Zoology) 

NSW BioBanking Assessor 
Accreditation (number 160) 

10+ years 

Daniel 
Whaite 

Flora Ecologist /  
site surveys, reporting 

BSc, MSc (Restoration 
Ecology) 

10+ years 

Malith 
Weerakoon 

Graduate Ecologist / desktop 
assessment, data processing. 

BSc, MPhil. (Zoology) 2+ years 

Jayne 
Tipping 

Principal Ecologist /  
technical review 

BSc (Ecology), MEnvLaw 20+ years 

3.3 Desktop assessment 

3.3.1 Literature review 

A review of previous studies prepared for the overall proposal was carried out. Documents and 

resources reviewed for the preparation of this report include the following: 

 Nelligen Bridge Preferred option report (RMS 2015); 

 Nelligen Bridge Preliminary Environmental investigation (URS 2014); 

 Nelligen Bridge Replacement: Preliminary Flora and Fauna Assessment (Biosis 2014); 

 Coastal wetland ground-truthing (Biosis 2015); 

 Broad scale vegetation mapping the south-eastern Australia (Tozer et al 2010) to identify 

native vegetation types occurring within the EIS study area and the likely presence of any 

threatened ecological communities; 

 Aerial photography of the overall proposal site. 

3.3.2 Database review 

A desktop database review was undertaken to update the Biosis (2014) list of threatened flora 

and fauna species, populations and ecological communities (biota) listed under the TSC Act and 

FM Act, and MNES listed under the EPBC Act, that could be expected to occur in the locality, 

based on previous records, known distribution ranges, and habitats present. The database 

review assisted with focusing field survey techniques and effort. Biodiversity databases 

pertaining to the overall proposal site and locality (i.e. within a 10 kilometres radius of the site) 

that were reviewed prior to conducting field investigations included: 

 The NSW Office of Environment and Heritage (OEH) Atlas of NSW Wildlife for records of 

threatened species listed under the TSC Act and EPBC Act which have been recorded 

within the locality (report generated on 11 January 2016) (OEH, 2016a) 

 The NSW Department of Primary Industries (DPI) online protected species viewer for 

records of threatened aquatic species listed under the FM Act that have been recorded 

within the locality (database queried on 11 January 2016) (DPI, 2016a) 

 The Australian Government Department of the Environment (DotE) Protected Matters 

Search Tool for Matters of National Environmental Significance (MNES) listed under the 

EPBC Act which may occur in the area (report generated on 11 January 2016) (DotE 

2016a) 

 OEH threatened species profiles online database (OEH 2016b) 
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 DotE online species profiles and threats database (DotE 2016b) 

 DPI list of threatened species, populations and ecological communities (DPI 2016b) 

 the NSW VIS Classification 2.1- Community Identification (OEH 2016c) and NSW 

vegetation types database (OEH 2014) to identify matching plant community types 

(PCTs) in the EIS study area 

 OEH and DotE critical habitat registers (OEH 2016d, DotE 2016c) 

 The Bureau of Meteorology (BOM) Atlas of Groundwater Dependent Ecosystems (GDEs) 

(BOM 2016a) 

 Seagrass mapping of the Clyde River estuary by Creese et al (2009) 

 Noxious weed declarations for Eurobodalla local government area (LGA) (DPI 2016c); 

 The DotE directory of nationally important wetlands (DotE 2016d). 

Nominations and preliminary listings under the TSC Act, FM Act and the EPBC Act were also 

considered. 

Following collation of database records and species and community profiles, a ‘likelihood of 

occurrence’ assessment was prepared with reference to the broad habitats in the EIS study 

area (GHD 2016a). This was further refined following field surveys and assessment of habitats 

present (see section 3.4). The results of this assessment are presented in Appendix A which 

assesses the likelihood of occurrence of threatened biota within the EIS proposal site. 

3.4 Field survey 

A field survey was conducted by two ecologists on Thursday 4th and Friday 5th February, 2016. 

Surveys were conducted throughout the overall study area, including within and surrounding the 

SEPP 14 wetlands / EIS study area. Survey effort within the overall study area included:  

 broad-scale vegetation survey, vegetation mapping, opportunistic fauna and threatened 

flora observations; 

 five 20 metre x 50 metre BioBanking plot / transects; 

 random meander searches for threatened plants; 

 fauna habitat assessment; 

 fauna surveys. 

Survey techniques and effort were conducted with reference to DEC (2004) survey guidelines, 

as appropriate to the habitats present and landscape context. The locations of survey sites are 

shown in Figure 3.1. Further details on survey methodology are provided in sections 3.4.1 to 

3.4.7. 

Weather conditions during the field survey are summarised in Table 3-2 below (BOM 2016b).  

Table 3-2  Weather conditions during the field survey (station 069134: 

Bateman’s Bay – Catalina Country Club) 

Date 
Minimum 

temperature 
Maximum 

temperature 

Rainfall in 
preceding 
24 hours 

Weather conditions 

4th Feb 17.6°C 24.5°C 0.0 mm 
Mild temperatures and party 
overcast. Moderate humidity. 

5th Feb 16.6°C 24.0°C 6.2 mm 
Mild temperatures and morning 
rain squalls.  
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3.4.1 Flora sampling 

Much of the mapped SEPP 14 wetlands that are the subject of this EIS largely comprise cleared 

land or are not wetland habitat (see section 4.2.4). As such, only relatively minor flora survey 

effort was warrented in the very small area of wetland actually present within the EIS proposal 

site. While surveys were conducted in and near the EIS proposal site most of the survey effort 

was focussed in surrounding higher condition habitats that comprise the overall / REF study 

area. All areas of SEPP 14 wetlands that would be impacted, or potentially impacted, were 

traversed to assist with vegetation mapping, habitat identification and assessment of impacts for 

the EIS.  

Prior to flora sampling, the broader overall proposal site was traversed and stratified into 

different vegetation units. Initial site stratification was guided by a combination of existing native 

vegetation mapping undertaken by Biosis (2014/2015), Tozer et al (2010) and assessment at 

the time of field survey.  

Following stratification, five plot/transect surveys were conducted in accordance with the 

BioBanking methodology (OEH 2014a). Two of these were located in close proximity to the EIS 

proposal site (see Figure 3.1), but were placed away from the road reserve to provide more 

representative data on the vegetation types present. Data collected at the five plot/transects 

comprised: 

 Identification of all plant species within a 20 x 20 metre plot; 

 Collection of native plant cover, vegetation structure data and exotic plant cover data 

along a 50 metre transect; 

 Counts of the number of hollow-bearing trees and amount of woody debris within a 50 

metre x 20 metre plot. 

In addition, cover-abundance data was collected for each species within each 20 metre x 20 

metre plot in order to establish a more robust measure of vegetation composition. The condition 

of native vegetation was measured by recording ten site condition attributes within 

plot/transects, to be compared against benchmark values. Benchmarks are quantitative 

measures of the range of variability in condition in vegetation with relatively little evidence of 

alteration, disturbance or modification by humans since European settlement. 

Plots were distributed between vegetation units and condition classes. 

A systematic traverse was conducted throughout the overall study area and any additional plant 

species not detected in plot/transects were recorded. 

All vascular plants (i.e. not mosses, lichens or fungi) observed were recorded on proforma field 

data sheets. Each species list was accompanied by a detailed biophysical description, including 

vegetation structure, soils, geology and geomorphology, habitat and disturbance history. Plant 

specimens that could not be identified rapidly in the field were collected and subsequently 

identified using standard botanical texts and/or PlantNet (NHNSW, 2016). Plant specimens 

which were difficult to identify (either insufficient sample collected or buds/fruiting bodies were 

not available at the time of the survey) were identified to genus level only. 
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3.4.2 Vegetation mapping 

Vegetation community mapping produced by Biosis (2014) and Tozer et al (2010) were used as 

initial references for vegetation mapping works within the overall study area, and verified during 

field survey. SEPP 14 wetland mapping and previous ground-truthing (Biosis 2015) was verified 

in the field during the survey. Vegetation types present were described to confirm presence or 

otherwise of wetland vegetation/native vegetation in the three areas that comprise the EIS 

proposal site. 

Native vegetation throughout the overall study area was mapped based on recorded species 

composition and vegetation structure according to the classification of Specht (1970). 

Vegetation communities were initially classified according to Tozer et al (2010) and 

subsequently NSW Vegetation Types (OEH 2016c). It is recognised that Tozer et al (2010) was 

prepared at a course scale, and vegetation communities and boundaries were found to differ at 

a number of points within the overall study area. Conversely, the current vegetation mapping 

agreed more closely with Biosis (2014). Exotic or planted native vegetation was defined based 

on structure and species composition. All vegetation communities were then mapped using 

aerial photographic interpretation within a geographical information system (GIS) as guided by 

the field survey results. 

Vegetation within the overall study area was assessed against identification criteria for State 

and Commonwealth listed threatened ecological communities (critically endangered ecological 

communities [CEECs], endangered ecological communities [EECs] and vulnerable ecological 

communities [VECs]). Vegetation and habitats were compared with descriptions provided in 

OEH (2016b) and DotE (2016a) profiles. 

3.4.3 Targeted flora surveys 

Targeted surveys were undertaken for threatened flora species which could potentially occur 

within the EIS proposal site given known distributions, previous records in the overall study area 

and locality and habitat requirements for each species (refer to Appendix A). Random meander 

surveys (as per Cropper 1993) were conducted throughout areas of suitable habitat. 

Consideration was given to previous threatened species records within the locality and within 

close proximity to the overall study area (e.g. OEH 2016a) when identifying areas of potentially 

suitable habitat (refer to Appendix A).  

3.4.4 Fauna survey 

Fauna habitat assessment 

General fauna habitat assessments were undertaken throughout the overall study area,  

including SEPP 14 wetland areas / the EIS study area. Assessments included active searches 

for potential shelter, basking, roosting, nesting and/or foraging sites. Specific habitat features 

and resources such as water bodies, food trees, the density of understorey vegetation, the 

composition of ground cover, the soil type, presence of hollow-bearing trees, leaf litter and 

ground debris were noted.  

Indicative habitat criteria for targeted threatened species (i.e. those determined as having the 

potential to occur within the overall study area following the desktop review) were identified prior 

to fieldwork. Fauna habitat assessments aimed to identify potential habitat for these species. 

Habitat criteria were based on information provided in OEH and DotE threatened species 

profiles, field guides, and the knowledge and experience of GHD field ecologists. Habitat 

assessment assists in the compilation of a comprehensive list of threatened fauna species that 

are predicted within the vicinity of the EIS study area, rather than relying solely on single event 
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surveys that are subject to seasonal limitations and may only represent a snapshot of 

assemblages present. 

Habitat assessments included active searches for: 

 Trees with bird nests or other potential fauna roosts; 

 Tracks or animal remains; 

 Evidence of activity such as feeding scars, scratches and diggings; 

 Specific food trees and evidence of foraging; 

 Leaf litter and fallen timber suitable for gastropods and reptiles; 

 Presence of potential habitat for frog species. 

Hollow-bearing tree assessments 

The locations of hollow-bearing trees within the EIS proposal site were mapped. Counts and 

estimates of sizes of visible hollows were made, and hollows were checked for signs of use 

(e.g. visible chew marks, guano). Data collected included tree species, height, diameter at 

breast height, and number, size and location of hollows. The locations of hollow-bearing trees 

were captured with a handheld GPS unit.  

Diurnal bird surveys 

Diurnal bird surveys were performed in the early morning on two mornings, targeting 

representative habitats within the overall study area (see Figure 3.1). Surveys specifically 

included surveys in area of the SEPP 14 wetlands in the EIS proposal site. Morning surveys 

comprised area searches of at least 1 hour duration to compile a list of native birds present in 

the overall study area. Species were identified by sight and call. Incidental observations made 

outside the targeted survey period were also recorded. A collection of possible owl feathers 

found on the ground was sent to the Australian Museum for identification. 

Microchiropteran bat surveys 

Microbat ultrasonic echolocation call recordings (AnabatTM SD1 surveys) were undertaken using 

two units on one night within the overall study area (see Figure 3.1), to target both common and 

threatened species (see Appendix A for threatened species which may occur in the overall 

study area). Fixed recordings were undertaken from dusk until the following morning. Anabats 

were placed in areas of higher quality habitat near tracks (flyways) and hollow-bearing trees, to 

increase the likelihood of recording species. The Bat calls of NSW: Region based guide to the 

echolocation calls of microchiropteran bats (Pennay et al. 2004) was used to assist call 

analysis. Call identification was also assisted by consulting distribution information for possible 

species (Pennay et al 2011; Churchill 2008; van Dyck and Strahan 2008) and records from the 

Atlas of NSW Wildlife (OEH 2016a).  

Calls were identified using zero-crossing analysis and AnalookW software (version 4.1z, Chris 

Corben 2015) by visually comparing the time-frequency graph and call characteristics (e.g. 

characteristic frequency and call shape) with reference calls and/or species call descriptions 

from published guidelines. A confidence rating was applied to calls (Table 3-3). 
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Table 3-3 Confidence rating applied to calls 

Identification Description 

D - Definite Species identification not in doubt. 

PR - Probable Call most likely to represent a particular species, but there exists a low probability 
of confusion with species of similar call type or call lacks sufficient detail. 

SG - Species 
Group 

Call made by one of two or more species. Call characteristics overlap making it too 
difficult to distinguish between species e.g.  

Nyctophilus species and Myotis macropus are difficult to distinguish and are 
therefore often lumped together 

Nyctophilus sp. The calls of Nyctophilus geoffroyi / gouldi cannot be distinguished 
during the analysis process and are therefore lumped together 

Spotlighting and call playback 

Spotlight searches (see Figure 3.1), included dedicated listening periods for fauna vocalisations 

and targeted areas of higher quality habitat with hollow-bearing trees for nocturnally active 

mammals and birds. Nocturnal call playback surveys were conducted for the Powerful Owl 

(Ninox strenua) and Masked Owl (Tyto novaehollandiae) as these species had been recorded in 

the locality previously and had potential habitat present (see Figure 3.1). Surveys involved an 

initial listening period of five minutes, followed by call playing for five minutes, followed by a 

listening period of five minutes (undertaken separately for each species), with a final listening 

period of about 10 minutes. Potential roost sites in the immediate area were scanned using 

spotlights following call playback.  

Opportunistic observations 

Opportunistic and incidental observations of fauna species were recorded at all times during 

field surveys. Survey effort was concentrated in areas that supported habitat resources, for 

instance fallen timber was scanned and/or turned for reptiles and mature trees were scanned for 

roosting birds.  

3.4.5 Aquatic habitat assessment 

A visual aquatic habitat assessment was undertaken in the overall study area, including within 

the SEPP 14 wetland / EIS study areas. The following general information was recorded: 

 general waterway morphology and status; 

 flow regime; 

 observable indicators of water quality; 

 instream and riparian vegetation (eg mangroves, seagrass); 

 fish habitat (refuge areas, - snags / undercut banks / reedbeds; potential breeding areas 

– gravel beds, fallen trees, etc); 

 barriers to fish movement – upstream or downstream. 

Fish sampling was not undertaken as part of the ecological assessment. The one threatened 

species indicated in the EPBC Act protected matters search as likely to occur (the Australian 

Grayling) is known to occur in the Clyde River, of which a small area falls within the overall 

study area, but not the EIS proposal site. The habitat assessment described above was 

conducted to provide an assessment of the aquatic habitats within the overall proposal site. This 

information was used to predict potential impacts of the EIS proposal on aquatic habitats. 

Seagrass mapping for the overall study area was obtained from DPI (Creese et al 2009) as no 

detailed mapping of seagrasses was possible due to the depth of the water and poor visibility. 
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Given the EIS proposal site does not overlap the Clyde River, no seagrass is likely to occur in 

the EIS proposal site. 

The sensitivity of key fish habitat and the functionality of the waterways in the overall study area 

was classified according to the Policy and guidelines for fish habitat conservation and 

management (DPI 2013) as indicated in Table 3-4 and Table 3-5. Aquatic habitat was also 

compared with known habitat requirements of threatened aquatic fauna known to occur in the 

region according to DPI and DotE threatened species profiles (DPI 2016a, DotE 2016b).  

Table 3-4 Key fish habitat and associated sensitivity scheme (DPI 2013) 

Key Fish Habitat Type Description 

Type 1  

- highly sensitive fish 
habitat 

Posidonia australis (strapweed) 

Zostera, Heterozostera, Halophila and Ruppia species of seagrass 
beds >5m2 in area 

Coastal saltmarsh >5m2 in area 

SEPP 14 coastal wetlands, wetlands recognised under international 
agreements (e.g. Ramsar, JAMBA, CAMBA, ROKAMBA wetlands), 
wetlands listed in the Directory of Important Wetlands of Australia.  

Any known or expected protected or threatened species habitat or 
area of declared ‘critical habitat’ under the FM Act. 

Type 2 

- moderately sensitive 
key fish habitat 

Zostera, Heterozostera, Halophila and Ruppia species of seagrass 
beds <5m2 in area 

Mangroves 

Coastal saltmarsh <5m2 in area 

Stable intertidal sand/mud flats, coastal and estuarine sandy beaches 
with large populations of in-fauna 

Type 3 

- minimally sensitive key 
fish habitat 

Unstable or unvegetated sand or mud substrate, coastal and 
estuarine sandy beaches with minimal or no in-fauna 

Coastal and freshwater habitats not included in TYPES 1 or 2.  

Ephemeral aquatic habitat not supporting native aquatic or wetland 
vegetation.  

 

Table 3-5 Classification of waterways for fish passage (DPI 2013). 

Class Description 

Class 1 

Major key fish habitat 

Permanently flowing or flooded freshwater waterway (e.g. river or 
major creek), habitat of a threatened or protected fish species or 
‘critical habitat’.  

Class 2 

Moderate key fish 
habitat 

Named permanent or intermittent stream, creek or waterway with 
clearly defined bed and banks with semi - permanent to permanent 
waters in pools or in connected wetland areas.  

Marine or freshwater aquatic vegetation is present.  

Known fish habitat and/or fish observed inhabiting the area. 

Class 3 

Minimal key fish habitat 

Named or unnamed waterway with intermittent flow and potential 
refuge, breeding or feeding areas for some aquatic fauna (e.g. fish, 
yabbies).  

Semi - permanent pools form within the waterway or adjacent 
wetlands after a rain event.  

Otherwise, any minor waterway that interconnects with wetlands or 
recognised aquatic habitats. 

Class 4 

Unlikely key fish habitat 

Named or unnamed waterway with intermittent flow following rain 
events only, little or no defined drainage channel, little or no flow or 
free standing water or pools after rain events (e.g. dry gullies or 
shallow floodplain depressions with no permanent aquatic flora 
present). 
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3.4.6 Survey effort 

A summary of survey effort undertaken within the overall study area is provided in Table 3-6. 

Table 3-6 Survey effort 

Method Effort Person hours 

Vegetation mapping / plot-
transects 

5 plot / transects 10 person-hours 

Targeted threatened flora 
searches 

Random meanders 
throughout the two days 
survey  

6 person-hours 

Fauna habitat assessment Throughout the two day 
survey 

12 person-hours 

Searches in Allocasuarina 
stands for chewed cones 

1 hour on two days 2 person-hours 

Early morning bird surveys 45 minutes on two mornings 1.5 person-hours 

Anabat  2 units for one night 24 unit hours 

Spotlighting 1.5 hours on one evening 3 person-hours 

Call playback 0.5 hours on one evening 0.5 person-hours 

Opportunistic fauna surveys Throughout the two day 
survey 

12 person-hours 

3.4.7 Survey effort considerations and limitations 

Survey effort considerations are provided here for the overall proposal. The overall proposal site 

is a partly modified environment, consisting generally of cleared land with disturbance from 

existing roads, agriculture, and urban habitation. Native vegetation occurs adjacent to the 

highway. Surveys focussed on areas of higher habitat value where the potential for impacts are 

likely to be greatest. Areas of the SEPP 14 wetlands which are the subject of this EIS are 

largely not wetlands but are roads or non-wetland vegetation, with very limited wetland habitat 

present. As such, there was little benefit in surveying these areas in detail. Surveys instead 

focussed on areas of higher quality habitat areas within or adjacent to the wetlands areas. 

Given the duration and timing of the field survey (late summer) it is likely that many species that 

utilise the overall study area (permanently, seasonally or transiently) were detected during the 

survey. However, it is also likely that some species that occur in the overall proposal site were 

not detected during the surveys. Species not detected may include annual, ephemeral or cryptic 

flora species; fauna that are migratory and do not occur in the locality during summer (eg 

Regent Honeyeater); and mobile or transient fauna in general. To make an assessment of their 

likelihood of occurring within the EIS proposal site the habitat assessment identified habitat 

resources for such species. As such, the survey was not designed to detect all species, rather 

to provide an overall assessment of the ecological values within the overall proposal site. This 

information was used to predict potential impacts of the EIS proposal on ecological values.  
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3.5 Assessment of likelihood of occurrence  

Following collation of database records and species and community profiles, a ‘likelihood of 

occurrence’ assessment was prepared with reference to the broad habitats contained within the 

EIS study area. Identification of potential habitat for threatened and migratory species was 

based on information provided in the species profiles (DotE 2016b, OEH 2016b), recovery 

plans, journal articles and ecologist expertise. The likelihood of occurrence assessment was 

further refined following field surveys. The likelihood of threatened and migratory biota occurring 

in the EIS study area was assessed based on presence of records from the locality since 1995, 

species distribution and habitat preferences, and the suitability of potential habitat present in the 

EIS study area (GHD 2015).  

Likelihood of occurrence has been defined using the categories in Table 3-7. The results of this 

assessment are provided in Appendix A. 

 

Table 3-7 Key to likelihood of occurrence for threatened biota 

Likelihood Definition 

Present Threatened species, population or community was recorded in the EIS study area. 

Likely Species, population or community previously recorded within a 10 km radius of the 
EIS study area and suitable habitat occurs within the EIS study area. 

Possible Species, population or community previously recorded within a 10 km radius of the 
EIS study area but only marginal suitable habitat recorded, 

OR 

Species, population or community not previously recorded within a 10 km radius of 
the EIS study area, but the EIS study area is within the species known distribution 
and suitable habitat occurs within the EIS study area. 

Unlikely Species, population or community previously recorded within a 10 km radius of the 
EIS study area but no suitable habitat recorded. 

Nil Species, population or community not previously recorded within a 10 km radius of 
the EIS study area, suitable habitat not recorded within study area, and/or study 
area outside species known distribution. 
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Figure 3.1  Survey effort 
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4. Existing environment 

4.1 Landscape context 

4.1.1 Project location and key features 

The overall proposal is located along the Kings Highway at the township of Nelligen within the 

Eurobodalla local government area (LGA). The small township of Nelligen is located on the 

western banks of the Clyde River and consists of predominately residential dwellings with a 

small number of commercial properties on the western side of the Clyde River. Further 

residential and rural dwellings are located on the eastern side of the river.  

The Clyde River is a wide, estuarine river. It flows to Batemans Bay, about eight kilometres 

downstream. The existing Kings Highway Bridge provides the only crossing point of the Clyde 

River at this location.  

Beyond the township the landscape is dominated by native vegetation, including the Clyde 

River National Park to the south, Benandarah State Forest to the east and the Currowan State 

Forest to the north-west (Figure 1.1).  

Two mapped SEPP 14 wetlands occur in the overall study area: wetlands No. 248 and No. 249 

(Map 33) (Figure 2.1). As noted in section 1.2, the overall proposal intersects these wetlands in 

three locations (i.e. the EIS proposal site): 

 Area 1 – Located on the eastern side of the river to the north of the eastern abutment of 

the bridge proposed as part of the overall proposal;  

 Area 2 – Located on the western side of the river to the north of the existing Kings 

Highway alignment between the existing bridge and Reid Street;  

 Area 3 – Located on the western side of the river, immediately to the east of the Reid 

Street intersection with the Kings Highway;  

4.1.2 Geology, soils and topography 

Geology throughout terrestrial portions of the overall study area is comprised of Ordovician 

deep water turbidite sedimentary rocks of the Adaminaby Group (DoM 1974). Quaternary 

alluviums characterise the main valley floors and estuaries, overlaying this underlying bedrock 

(DoM 1974). Small areas of estuarine mudflat are present within depositional fringes of the 

Clyde River.   

4.2 Flora 

4.2.1 Flora species 

Of the five plot-transects surveyed, two were located within vegetation types that comprise 

components of SEPP 14 wetlands: Floodplain Swamp Forest and Estuarine Saltmarsh. A 

further two plot-transects were located within vegetation types South Coast River-flat Forest and 

Southeast Lowland Grassy Woodland that are mapped as SEPP 14 wetland, but do not form a 

component of SEPP 14 wetland (ie. are ‘terrestrial’ vegetation types not ‘wetland’ vegetation 

types) (see section 4.2.4).   
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A total of ten species of flora from seven families were recorded within the Floodplain Swamp 

Forest and Estuarine Saltmarsh plot-transects, comprising 9 indigenous native and 1 exotic 

species. The Poaceae (grasses: 2 native), Cyperaceae (sedges: 2 native) and Juncaceae 

(rushes: 1 native, 1 exotic) were the most diverse families recorded. No threatened flora species 

were recorded. The full list of species recorded is presented in Appendix B. 

4.2.2 Plant community types and vegetation zones 

Vegetation types in the EIS study area were defined following Tozer et al (2010). Equivalent 

NSW Plant Community Types (PCTs) were defined according to OEH (2016c).  

Field surveys confirmed the presence and (terrestrial) distribution of seven native PCTs (OEH 

2016c) in the EIS study area, as well as a single aquatic native vegetation type and non-

indigenous vegetation (‘Urban Native/Exotic’) (GHD 2015). All remaining areas are included as 

‘Cleared land’.   

Nine vegetation zones, reflecting each PCT and non-native vegetation were, recorded and 

mapped within the EIS study area (see Figure 4.1). Of the nine vegetation zones, only five are 

present in the EIS proposal site. 

Area 1 of the EIS proposal site is located in an area that has been previously cleared for 

agricultural purposes. A poor condition occurrence of South Coast River-flat Forest is present in 

the Area. Canopy has been predominantly removed, however, a majority of the ground cover is 

native.  

Areas 2 and 3 of the EIS proposal site are located along the Kings Highway at Nelligen. 

Vegetation zones present include South-east Lowland Grassy Woodland and Floodplain 

Swamp Forest, with very small areas of Estuarine Saltmarsh and Estuarine Mangrove Forest 

also present. Vegetation along the road reserve has been cleared and modified. Rubbish (such 

as bottles and cans) was observed adjacent to the road verge. The construction of the existing 

Kings Highway has resulted in construction of road batters, which has changed the topography 

of the land (ie. steep batters present in some locations), and subsequently has also changed 

the hydrology at these locations. Portions of Areas 2 and 3 are roadway and not wetland. In 

addition, some terrestrial vegetation (non-wetland vegetation) is also present (see section 

4.2.4). 

About five metres of previously impacted roadside edge, originating from cut/fill associated with 

construction of the existing road, as well as ongoing maintenance works, is present either side 

of the Kings Highway throughout the overall study area. Native vegetation is generally absent 

throughout the immediate roadside area and it has been included as part of the existing 

roadway for the purposes of this assessment.  

Attributes of each vegetation zone are summarised and described in Table 4-1 and Table 4-2 to 

Table 4-9. Data from BioBanking plot/transects are included in Appendix B along with 

benchmark values for each PCT. 

Tozer et al (2010) nomenclature has been used as the primary reference for each vegetation 

zone for the remainder of this document. 
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Table 4-1  Vegetation zones identified within the EIS study area. 

Zone 

No. 

Tozer et al (2010) map 

unit  

(unit ID) 

Plant Community Type (OEH 

2016c) 

NSW Veg 

Type 

Condition 

class (DECC 

2009) 

Status Area 

within 

EIS study 

area (ha) 

Area within 

EIS 

proposal 

site (ha) 

1 Floodplain Swamp 
Forest  

(FoW p105) 

Swamp Oak floodplain swamp 
forest, Sydney Basin Bioregion 
and South East Corner 
Bioregion  

SR649 Moderate/good Swamp Oak 
Floodplain Forest 
EEC (TSC Act) 

0.73 0.15 

2 South Coast River-flat 
Forest  

(FoW p30) 

River Peppermint - Rough-
barked Apple - River Oak 
herb/grass riparian forest of 
coastal lowlands, southern 
Sydney Basin Bioregion and 
South East Corner Bioregion  

SR608 Moderate/good-
medium 

River-flat Eucalypt 
Forest on Coastal 
Floodplains EEC 
(TSC Act) 

0.24 0.00 

3 South Coast River-flat 
Forest  

(FoW p30) 

River Peppermint - Rough-
barked Apple - River Oak 
herb/grass riparian forest of 
coastal lowlands, southern 
Sydney Basin Bioregion and 
South East Corner Bioregion  

SR608 Moderate/good-
poor 

River-flat Eucalypt 
Forest on Coastal 
Floodplains EEC 
(TSC Act) 

0.61 0.01 

4 Estuarine Mangrove 
Forest  

(SL p109) 

Mangrove Forests in estuaries 
of the Sydney Basin Bioregion 
and South East Corner 
Bioregion  

SR575 Moderate/good Key fish habitat, 
protected marine 
vegetation (FM 
Act) 

0.47 0.001 

5 Estuarine Saltmarsh 
(SL p509) 

Saltmarsh in estuaries of the 
Sydney Basin Bioregion and 
South East Corner Bioregion  

SR614 Moderate/good Coastal Saltmarsh 
EEC (TSC Act). 
Subtropical and 
temperate Coastal 
Saltmarsh VEC 
(EPBC Act). 

Protected marine 
vegetation (FM 
Act). 

0.58 0.002 
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Zone 

No. 

Tozer et al (2010) map 

unit  

(unit ID) 

Plant Community Type (OEH 

2016c) 

NSW Veg 

Type 

Condition 

class (DECC 

2009) 

Status Area 

within 

EIS study 

area (ha) 

Area within 

EIS 

proposal 

site (ha) 

6 Murramurang-Bega 
Lowlands Forest  

(WSF p86) 

Spotted Gum – Grey Ironbark – 
Woolbutt Grassy open forest on 
coastal flats, southern Sydney 
Basin Bioregion and South East 
Corner Bioregion 

SR642 Moderate/good Not listed 0.59 0.00 

7 Southeast Lowland 
Grassy Woodland (GW 
e20p229) 

Forest-Red Gum – Rough 
Barked Apple – White 
Stringybark grassy woodland on 
hills in dry valleys, southern 
South East Corner Bioregion 

SR544 Moderate/good Lowland Grassy 
Woodland of the 
South east Corner 
EEC (TSC Act) / 
CEEC (EPBC Act)  

0.98 0.05 

8 Seagrass Meadows 
(Zostera) (SL e70) 

Seagrass meadows of the 
estuaries and lagoons of the 
New South Wales coast 

n/a n/a Key fish habitat. 
protected marine 
vegetation (FM 
Act) 

0.12 

(Creese 
et al 

2009) 

0.00 

9 n/a Urban exotic/native n/a n/a n/a 0.04 0.03 

- Cleared land  n/a n/a n/a 1.26 0.16 

Key: CEEC – critically endangered ecological community; EEC – endangered ecological community; VEC – vulnerable ecological community 
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Figure 4.1  Vegetation zones 
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Table 4-2  Floodplain Swamp Forest (moderate/good – high condition) 

1. Moderate/good – high condition Floodplain Swamp Forest  

Plant 
community 
type (OEH 
2016c) 

SR649 - Swamp Oak floodplain swamp forest, Sydney Basin Bioregion and South East Corner 
Bioregion 

Equivalent 
Map Units 

Floodplain Swamp Forest (FoW p105) (Tozer et al 2010) 

Area 0.73 ha (EIS study area); 0.15 ha (EIS proposal site) 

Survey effort Plot/transects: Plot ID 1 

Condition  Moderate/good (DECC 2009) 

Intact floodplain swamp forest. 

Native species richness was close to benchmark, and native over-storey and groundcover (other) 
within benchmark within the single survey plot for this zone. Native mid-storey cover and groundcover 
(grasses) were both absent and below benchmark, however, the plot was located within a relatively 
low-lying area subject to inundation and dominated by sedge species. The single plot contained no 
trees with hollows and total length of fallen logs was below benchmark. Two of three canopy species 
found within the zone were regenerating. Exotic species were predominately absent from the zone, but 
a number of invasive weeds were present throughout the remainder of the zone.  

Conservation 
significance 

Forms a local occurrence of Swamp Oak Floodplain Forest of the New South Wales North Coast, 
Sydney Basin and South East Corner Bioregions, which is listed as an endangered ecological 
community under the TSC Act. 

Landscape 
position 

Floodplain of the Clyde River 

Structure  Low, often dense, forest, open shrub layer and semi-continuous groundcover. 

Over-storey  Open to closed 15-20m canopy dominated by Swamp Oak (Casuarina glauca). Scattered emergent 
Eucalypts, including Eucalyptus tereticornis and E. robusta occur within more elevated areas towards 

the landward fringe of the community, beyond the inter-tidal zone. 

Mid-storey  Absent. 

Groundcover  Dense groundcover dominated by Sea Rush (Juncus krausii subsp. australiensis) and Baumea juncea, 
and including scattered occurrences of Fishweed (Einadia trigonis), Nodding Club-rush (Isolepis 
cernua) and Common Reed (Phragmites australis).  

Exotic 
species 

Invasive exotic species scattered throughout zone, including Sharp Rush (Juncus acutus subsp. 
acutus), Asparagus Fern (Asparagus aethiopicus) and Bridal Creeper (Asparagus asparagoides). 
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1. Moderate/good – high condition Floodplain Swamp Forest  

Plate 1: 

image taken 
from zero 
point of Plot-
transect 1, 
facing north-
west. 

 

Plate 2: 

image taken 
from within 
western area 
of Floodplain 
Swamp 
Forest (within 
wetland no. 
248). 
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Table 4-3  South Coast River-flat Forest (moderate/good-medium condition) 

2.Moderate/good-medium condition South Coast River-flat Forest  

Plant community type 
(OEH 2016c) 

SR608 - River Peppermint - Rough-barked Apple - River Oak herb/grass riparian 
forest of coastal lowlands, southern Sydney Basin Bioregion and South East 
Corner Bioregion. 

Equivalent Map Units South Coast River-flat Forest (FoW p30) (Tozer et al 2010) 

Area 0.24 ha (EIS study area); 0.00 ha (EIS proposal site) 

Survey effort Plot/transects: Plot ID 2 

Condition Moderate/good – medium (DECC 2009) 

Remnant and regrowth canopy vegetation following clearing for agricultural 
grazing. Understorey dominated by native herbaceous species. 

Native species richness, native mid-storey cover and native groundcover (grasses) 
were all substantially above benchmark values, while native groundcover (other) 
was within benchmark. Conversely, native over-storey cover and native 
groundcover (shrubs) were close to absent (0.1% and 0% cover respectively) and 
below benchmark. Trees with hollows and fallen logs were absent from the survey 
plot. Regenerating canopy species were present, but only as relatively large 
(~10m) saplings. Exotic species cover was low throughout the zone. 

Conservation 
significance 

Forms a local occurrence of River-flat Eucalypt Forest on Coastal Floodplains of 
the New South Wales North Coast, Sydney Basin and South East Corner 
Bioregions, which is listed as an endangered ecological community under the TSC 
Act. 

Landscape position Sandy loam alluvial flats on the margins of Clyde River floodplain. 

Structure  Grassy open forest. Shrub understorey largely absent. Dense native grass cover. 

Over-storey  Established mature canopy largely absent within the survey plot. Forest Red Gum 
(Eucalyptus tereticornis) and E. saligna x botryoides present throughout zone. In 
particular, E. saligna x botryoides regenerating within areas fringing cleared 
paddocks.   

Mid-storey  Comprised predominately of advanced regenerating native canopy individuals, in 
particular Eucalyptus saligna x botryoides, as well as Black Wattle (Acacia 
mearnsii), Tree Violet (Melicytus dentatus), Black Fruit Saw-sedge (Gahnia 
melanocarpa) and Rough Treefern (Cyathea australis). 

Groundcover  Dense native grass, sedge and fern cover. Dominant species include Weeping 
Grass (Microlaena stipoides), Basket Grass (Oplismenus aemulus), Bordered 
Panis (Entolasia marginata) and Bracken (Pteridium esculentum). Other common 
species include Kidney Weed (Dichondra repens), Tall Sedge (Carex appressa), 
Harsh Ground Fern (Hypolepis muelleri), Glycine spp., Geranium homeanum, 
Whiteroot (Pratia purpurascens), Spiny-headed Mat-rush (Lomandra longifolia) and 
Swamp Dock (Rumex browni). 

Exotic species Generally low / scattered exotic species cover. Common species include Wild 
Tobacco Bush (Solanum mauritianum), Black-berry Nightshade (Solanum nigrum), 
Madeira Winter Cherry (Solanum pseudocapsicum), Spear Thistle (Cirsium 
vulgare), Fleabane (Conyza sp.), Catsear (Hypochaeris radicata), Arsenic Bush 
(Senna septemtrionalis) and Paddy's Lucerne (Sida rhombifolia). 
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2.Moderate/good-medium condition South Coast River-flat Forest  

Plate 3: image taken from 

zero point of Plot-transect 
2, facing north-west. 
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Table 4-4  South Coast River-flat Forest (moderate/good-poor condition) 

3. Moderate/good-poor condition South Coast River-flat Forest  

Plant 
community 
type (OEH 
2016c) 

SR608 - River Peppermint - Rough-barked Apple - River Oak herb/grass riparian forest of 
coastal lowlands, southern Sydney Basin Bioregion and South East Corner Bioregion. 

Equivalent 
Map Units 

South Coast River-flat Forest (FoW p30) (Tozer et al 2010) 

Area 0.61 ha (EIS study area); 0.01 ha (EIS site) 

Survey effort General observations. No plot data recorded. 

Condition Moderate/good – poor (DECC 2009) 

Predominately cleared of canopy and mid-storey vegetation for agricultural grazing, with only 
scattered mature woody individuals present. Patchy regeneration of canopy and mid-storey 
species present throughout.  

Understorey dominated by exotic perennial pasture grass species, intermixed with native grass, 
sedge and forb species throughout. Scattered patches of native understorey species dominance 
present. 

Localised depressions and drainage lines tend to contain increased density of native sedges.   

Conservation 
significance 

Forms a local occurrence of River-flat Eucalypt Forest on Coastal Floodplains of the New South 
Wales North Coast, Sydney Basin and South East Corner Bioregions, which is listed as an 
endangered ecological community under the TSC Act. 

Landscape 
position 

Sandy loam alluvial flats on the margins of Clyde River floodplain. 

Structure  Mixed exotic-native grass, sedgeland and herbfields.  

Canopy and mid-storey cover patchy and largely absent.  

Over-storey  Established mature canopy absent. Patchy regeneration of Forest Red Gum (Eucalyptus 
tereticornis) and E. saligna x botryoides. 

Mid-storey  Patches of mature and regenerating Black Wattle (Acacia mearnsii) present throughout. Swamp 
Oak (Casuarina glauca) present and regenerating throughout zone fringes.  

Groundcover  Native groundcover intermixed with exotic species throughout. Scattered patches of native 
understorey species dominance present. Species tend to be common, widespread and tolerant 
of cattle grazing. Frequent species include Weeping Grass (Microlaena stipoides), Basket Grass 
(Oplismenus aemulus), Bracken (Pteridium esculentum), Tall Sedge (Carex appressa), Glycine 
spp., Geranium homeanum and Swamp Dock (Rumex browni). 

In addition, forbs and sedges, including Juncus usitatus and Spiny-headed Mat-rush (Lomandra 
longifolia) tend to increase within local depressions. 

Exotic 
species 

Annual and perennial exotic pasture species. 
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3. Moderate/good-poor condition South Coast River-flat Forest  

Plate 4: Poor 

condition 
South Coast 
River-flat 
Forest, image 
taken from 
south of zone, 
facing north.  

 

Plate 5: Poor 

condition 
South Coast 
River-flat 
Forest, image 
taken from 
south-west of 
zone, facing 
north-east. 
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Table 4-5  Estuarine Mangrove Forest (moderate/good-high condition) 

4. Moderate/good-high condition Estuarine Mangrove Forest  

Plant 
community 
type (OEH 
2016c) 

SR575 - Mangrove Forests in estuaries of the Sydney Basin Bioregion and South East Corner 
Bioregion 

Equivalent 
Map Units 

Estuarine Mangrove Forest (SL p109) (Tozer et al 2010) 

Area 0.47 ha (EIS study area); 0.001 ha (EIS proposal site) 

Survey effort General observations. No plot data recorded. 

Condition  Moderate/good – high (DECC 2009) 

Mixed low and high-density mature and emerging mangroves along the banks of the Clyde 
River. 

Conservation 
significance 

Does not form a local occurrence of any listed threatened ecology community. 

Protected marine vegetation as listed under the FM Act. 

Landscape 
position 

Sand shores and mudflats exposed to daily tidal inundation. 

Structure  Scattered mature and emerging mangroves 

Over-storey  Composed of River Mangrove (Aegiceras corniculatum). 

Mid-storey  Absent 

Groundcover  Absent 

Exotic 
species 

Absent 
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4. Moderate/good-high condition Estuarine Mangrove Forest  

Plate 6: 

image taken 
from Clyde 
River 
foreshore, 
north of 
Nelligen 
bridge, facing 
south. 
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Table 4-6  Estuarine Saltmarsh (moderate/good-high condition) 

5. Moderate/good-high condition Estuarine Saltmarsh  

Plant 
community 
type (OEH 
2016c) 

SR614 - Saltmarsh in estuaries of the Sydney Basin Bioregion and South East Corner Bioregion 

Equivalent 
Map Units 

Estuarine Saltmarsh (SL p509) (Tozer et al 2010) 

Area 0.58 ha (EIS study area); 0.002 ha (EIS proposal site) 

Survey effort Plot/transects: Plot ID 5 

Condition  Moderate/good – high (DECC 2009) 

Intact saltmarsh herbfield. 

Native species richness was above benchmark within the single survey plot in this vegetation 
zone. Native over-storey, mid-storey and groundcover (shrubs) were absent and within 
benchmark values for the community. Native groundcover (grasses) (18% cover) was within 
benchmark, while native groundcover (other) has 100% cover and was above benchmark values 
(20-90%). Exotic species were absent from the zone.    

Conservation 
significance 

Forms a local occurrence of Coastal Saltmarsh in the New South Wales North Coast, Sydney 
Basin and South East Corner Bioregions, which is listed as an endangered ecological 

community under the TSC Act and as a vulnerable community under the EPBC Act. 

Protected marine vegetation as listed under the FM Act. 

Landscape 
position 

Clyde River estuarine mudflats 

Structure  Halophytic herbfield. 

Over-storey  Absent. 

Mid-storey  Absent. 

Groundcover  Herbfield dominated by Sea Rush (Juncus krausii subsp. australiensis) and also containing 
Baumea juncea, Common Reed (Phragmites australis), Sporobolus virginicus and Creeping 
Brookweed (Samolus repens). 

Emerging River Mangrove (Aegiceras corniculatum) seedlings also scattered throughout zone. 

Exotic 
species 

Absent 



 

GHD | Report for Roads and Maritime Services - Nelligen Bridge EIS, 21/25173 | 41 

5. Moderate/good-high condition Estuarine Saltmarsh  

Plate 7: 

image taken 
from zero 
point of Plot-
transect 5, 
facing east. 

 

 



 

42 | GHD | Report for Roads and Maritime Services - Nelligen Bridge EIS, 21/25173  

Table 4-7  Murramurang-Bega Lowlands Forest (moderate/good condition) 

6. Moderate/good condition Murramurang-Bega Lowlands Forest  

Plant 
community 
type (OEH 
2016c) 

SR642 - Spotted Gum–Grey Ironbark–Woolybutt Grassy open forest on coastal flats, southern 
Sydney Basin Bioregion and South East Corner Bioregion 

Equivalent 
Map Units 

Murramurang-Bega Lowlands Forest (WSF p86) (Tozer et al 2010) 

Area 0.59 ha (EIS study area); 0.00 ha (EIS proposal site) 

Survey effort General observations. No plot data recorded. 

Condition  Moderate/good (DECC 2009) 

Intact open forest. 

Groundcover throughout zone is becoming smothered by dense leaf/woody litter and Bracken 
growth. Scattered woody weed cover is also present within core of zone. Herbaceous weed 
cover also increases around zone edges.  

Conservation 
significance 

Does not form a local occurrence of any listed threatened ecological community. 

Landscape 
position 

Forested coastal lowlands on lower slopes of Adaminaby Group turbidite sedimentary rocks. 

Structure  Intact open eucalypt forest and woodland. Moderate mid-storey cover with diverse groundcover 
dominated by grasses. 

Over-storey  Canopy species include a mix of Sydney Peppermint (Eucalyptus piperita), Spotted Gum 
(Corymbia maculata) and White Stringybark (E. globoidea).  

Mid-storey  Moderate 1.5-2.5m mid-storey cover, in particular Black Wattle (Acacia mearnsii), Melicytus 
dentatus, Sweet Pittosporum (Pittosporum undulatum) and Sandalwood (Santalum 
obtusifolium). 

Vines include Old Man‘s Beard (Clematis aristata), Wombat Berry (Eustrephus latifolius), 
Scrambling Lily (Geitonoplesium cymosum), Milk Vine (Marsdenia rostrata), Common Silkpod 
(Parsonsia straminea) and Snake Vine (Stephania japonica).   

Groundcover  Understorey cover dominated throughout by Pteridium esculentum. 

Less frequent understorey species include Bordered Panic (Entolasia marginata), Whiteroot 
(Pratia purpurascens), Lepidosperma laterale, Kidney Weed (Dichondra repens), Stinking 
Pennywort (Hydrocotyle laxiflora), Kangaroo Grass (Themeda australis), Blady Grass (Imperata 
cylindrical), Hedgehog Grass (Echinopogon caespitosus), Plumegrass (Dichelachne sp.) and 
Poranthera microphylla.  

Large amounts of fallen dead logs were present throughout. 

Exotic 
species 

A low weed cover is present throughout composed of Asparagus Fern (Asparagus aethiopicus), 
Lantana (Lantana camara), Formosum Lily (Lilium formosum), Mickey Mouse Plant (Ochna 
serrulata), Small-leaved Privet (Ligustrum sinense), Blackberry (Rubus sp.) and Wild Tobacco 
(Solanum mauritianum). 
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6. Moderate/good condition Murramurang-Bega Lowlands Forest  

Plate 8: 

narrow strip of 
Spotted Gum-
dominated 
Murramurang-
Bega 
Lowlands 
Forest along 
northern edge 
of Kings Hwy, 
west of 
Nelligen 
bridge 

 

Plate 9: 
Eucalyptus 
piperita within 
Murramurang-
Bega 
Lowlands 
south of the 
Kings Hwy, 
west of 
Nelligen 
bridge. 
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Table 4-8  Southeast Lowland Grassy Woodland (moderate/good condition) 

7. Moderate/good condition Southeast Lowland Grassy Woodland   

Plant 
community 
type (OEH 
2016c) 

SR544 - Forest-Red Gum – Rough Barked Apple – White Stringybark grassy woodland on hills 
in dry valleys, southern South East Corner Bioregion  

Equivalent 
Map Units 

Southeast Lowland Grassy Woodland (GW e20 p229) (Tozer et al 2010) 

Area 0.98 ha (EIS study area); 0.05 ha (EIS proposal site) 

Survey effort Plot/transects: Plot ID 3 

Condition Moderate/good (DECC 2009) 

Intact open forest. 

Native plant species richness, as well as native over-storey, mid-storey and groundcover 
(shrubs), number of trees with hollows and length of fallen logs were all over benchmark for 
this vegetation zone within the single survey plot. Native groundcover (grasses) and native 
groundcover (other) were both within benchmark. No regeneration of native over-storey was 
detected. Exotic species cover was very low at 2%. 

Towards lower slopes at the northern fringes of the zone forest mid-storey cover thins 
considerably with an associated increase in native groundcover. Similarly, an approximately 
3m wide roadside strip either side of the Kings Highway is cleared of mid- and over-storey, and 
containing a dense and relatively diverse cover of native species understorey. Upper-slope 
roadside areas of the zone are likely form a transition zone between Southeast Lowland 
Grassy Woodland and Murramarang-Bega Lowlands Forest (Figure 4.1). 

Conservation 
significance 

Forms a local occurrence of Lowland Grassy Woodland of the South East Corner Bioregion, 

which is listed as an endangered ecological community under the TSC Act and as a critically 
endangered ecological community under the EPBC Act. 

Landscape 
position 

Forested coastal lowlands on lower slopes of Adaminaby Group turbidite sedimentary rocks. 

Structure  Intact open eucalypt forest and woodland. Moderate mid-storey cover with diverse 
groundcover dominated by grasses. 

Over-storey  Canopy species include a mix of Sydney Peppermint (Eucalyptus piperita), Rough-barked 
Apple (Angophora floribunda), White Strongybark (E. globoidea), Forest Red Gum (E. 
tereticornis) and Red Bloodwood (Corymbia gummifera). 

Mid-storey  Moderate 1.5-2.5m mid-storey cover, in particular Black Wattle (Acacia mearnsii), Exocarpos 
cupressiformis and Narrow-leaved Geebung (Persoonia linearis).  

Other less frequent species include Blackthorn (Bursaria spinosa), Melicytus dentatus, Orange 
Thorn (Pittosporum multiflorum), Sweet Pittosorum (P. undulatum) and Sandalwood (Santalum 
obtusifolium). 

Vines also increasing within upper slopes, including Old Man‘s Beard (Clematis aristata), 
Wombat Berry (Eustrephus latifolius), Scrambling Lily (Geitonoplesium cymosum), Mile Vine 
(Marsdenia rostrata), Common Silkpod (Parsonsia straminea) and Snake Vine (Stephania 
japonica).   

Groundcover  Understorey cover prominent-scattered throughout, comprising mixed grasses, ferns forbs, 
sub-shrubs and sedges. Prominent species within the zone’s single plot include Bordered 
Panic (Entolasia marginata) and Common Bracken (Pteridium esculentum). Less frequent 
understorey species include Whiteroot (Pratia purpurascens), Lepidosperma laterale, Kidney 
Weed (Dichondra repens), Stinking Pennywort (Hydrocotyle laxiflora), Kangaroo Grass 
(Themeda australis), Blady Grass (Imperata cylindrica), Hedgehog Grass (Echinopogon 
caespitosus), Plumegrass (Dichelachne sp.) and Poranthera microphylla.  

Native grass species tend to increase in density within northern slope areas as well as within 
open roadside cuttings. 

Large amounts of fallen dead logs were present throughout. 
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7. Moderate/good condition Southeast Lowland Grassy Woodland   

Exotic species A low weed cover is present throughout composed of Asparagus Fern (Asparagus 
aethiopicus), Formosum Lily (Lilium formosum), Mickey Mouse Plant (Ochna serrulata), Small-
leaved Privet (Ligustrum sinense), Blackberry (Rubus sp.) and Wild Tobacco (Solanum 
mauritianum). 

Plate 10: 

Southeast 
Lowland Grassy 
Woodland, 
image taken 
from transect 
zero point, 
facing west.  

 

Plate 11: 

Southeast 
Lowland Grassy 
Woodland, 
image taken 
from lower 
slopes at 
northern extent 
of zone, facing 
west. 
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Table 4-9  Seagrass Meadows (Zostera) 

8. Seagrass meadows  

Plant community type 
(OEH 2016c) 

Seagrass meadows of the estuaries and lagoons of the New South Wales coast 

Equivalent Map Units Seagrass Meadows (Zostera) (SL e70) (Tozer et al 2010), Zostera sea grass habitat 

(Creese et al 2009). 

Area 0.12 ha (EIS study area); 0.00 ha (EIS proposal site) (Creese et al 2009) 

Survey effort General observations. No plot data recorded. 

Condition (DECC 
2009) 

Unknown 

Conservation 
significance 

Forms key fish habitat and protected marine vegetation, as listed under the NSW FM 
Act. 

Landscape position Clyde River channel 

Structure  Aquatic see grass meadow 

Over-storey  n/a 

Mid-storey  n/a 

Groundcover  Zostera sp. 

Exotic species n/a 
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4.2.3 Noxious weeds 

The EIS study area contains two species declared as noxious weeds in the Eurobodalla LGA, 

as shown in Table 4-10. In particular, these noxious species occur at low-moderate density 

within and adjacent to Areas 2 and 3 of the EIS proposal site.  

Table 4-10 Declared noxious weeds recorded during the field survey 

Scientific 
Name 

Common 
Name 

Control 
category 

Legal Requirements 

Asparagus 
aethiopicus 

Asparagus 
Fern 

4 Locally Controlled Weed 

The plant must not be sold, propagated or knowingly 
distributed 

Rubus 
fruticosus 

species 
aggregate 

Blackberry 4 Locally Controlled Weed 

The growth of the plant must be managed in a 
manner that continuously inhibits the ability of the 
plant to spread and the plant must not be sold, 
propagated or knowingly distributed 

4.2.4 SEPP 14 coastal wetlands 

Two SEPP 14 wetlands have been mapped in the EIS study area: wetlands No. 248 (Areas 2 

and 3) and No. 249 (Area 1) (Map 33), located to the north of Nelligen Bridge/the Kings 

Highway, west and east of the Clyde River respectively (State Environmental Planning Policy 

No 14—Coastal Wetlands (Amendment No 13)—maps 33 and 38) (refer to Figure 2.1). Adams 

et al (1985) provided guidance on vegetation types that are included and excluded from SEPP 

14 wetlands. These are detailed in Table 4-11 and are based on information provided in 

(Winning 1991). 

Table 4-11 Vegetation types included in and excluded from SEPP 14 

coastal wetlands (Adams et al 1985) 

Category Vegetation type Comment 

Included  Mangroves  

 Saltmarshes  

 Melaleuca forests Melaleuca swamp forests that are 
generally inundated for extended 
periods of time.  

 Casuarina forests Tree communities dominated by 
Casuarina glauca 

 Sedgelands  

 Brackish and freshwater swamps  

 Wet meadows  

Excluded Terrestrial Melaleuca forests Other Melaleuca forests which occur on 
floodplains or on poorly drained soils on 
slopes, which may be temporarily 
inundated with water during periods of 
heavy rain or flood, but from which the 
surface water quickly drains away. 
Understorey is chiefly (>50% coverage) 
of plants which typically occur in 
terrestrial habitats. 
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Category Vegetation type Comment 

 Terrestrial Casuarina forests Similar to above, noting that often few 
understorey plants are present in 
Casuarina forests, making identification 
somewhat difficult 

 Melaleuca/Eucalyptus forests Communities in which eucalypt species 
comprise 10 % or more of the canopy 
cover 

 Littoral rainforest  

 Dune thicket  

 Wet heath  

 Disturbed/modified wetlands Excluded wetlands are those that exhibit 
all of these indicators on aerial 
photographs: 

 Presence of function drains 

 Presence of fence lines 

 Paddock differentiation 

 Signs of reclamation, extensive 
clearing, or contraction of 
permanently inundated area 

 Lack of a natural boundary (at least 
on one side) with bushland, estuary 
or large waterway. 

 

The production of SEPP 14 maps was undertaken using aerial photo-interpretation with a 

minimum of ground truthing (Adam 1985), and as such, can include areas that are not wetland. 

For example, parts of the existing Kings Highway are mapped as SEPP 14 wetland No. 248. 

Biosis (2015) ground-truthed SEPP 14 coastal wetlands, using methods outlined in Adams et al 

(1985) and Winning (1991), to ascertain the extent of wetland habitat in the overall study area. 

A comparison of the ground-truthed vegetation and SEPP 14 published maps found that a 

combination of 'coastal wetland' and 'terrestrial' vegetation types, as well as modified land, 

including roads, are present within the boundary mapping for Wetland No. 248 and Wetland No. 

249 (Biosis 2015). Subsequent ground-truthing of the SEPP 14 wetlands by GHD also found 

this to be the case.  

Figure 4.1 shows the mapped extent of the SEPP 14 wetlands No. 248 and No. 249 overlayed 

on the vegetation mapping undertaken for this report. Portions of these wetlands do not contain 

wetland vegetation. The extent of wetland and non-wetland vegetation, as defined by Adam et 

al (1985) (see Table 4-11), present within the EIS proposal site is shown in Table 4-12.  

A total of 0.4 ha and 0.01 ha of SEPP 14 wetlands no. 248 and no. 249 are mapped within the 

EIS proposal site respectively. Of the wetland no. 248 area located within the EIS proposal site, 

0.25 ha (62.5%) comprises non-wetland vegetation (0.16 ha of roadway, 0.04 ha of Urban 

Native/Exotic vegetation and 0.05 ha of South-east Lowland Grassy Woodland [a terrestrial 

vegetation community]). The entire of the wetland no. 249 area located within the EIS proposal 

site comprises non-wetland vegetation (South Coast River-flat Forest). Wetland vegetation 

present within wetland No. 248 and the EIS proposal site includes Floodplain Swamp Forest 

(0.15 ha), Estuarine Saltmarsh (0.002 ha) and Estuarine Mangrove Forest (0.001 ha). 
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Table 4-12  Extent of wetland and non-wetland SEPP 14 vegetation within EIS 

proposal site (Adam et al 1985). 

Vegetation zone Wetland vegetation Non-wetland 
vegetation 

SEPP 14 wetland no. 248   

Flooplain Swamp Forest (mod/good) 0.15  

Estuarine Mangrove Forest (mod/good) 0.001  

Estuarine Saltmarsh (mod/good) 0.002  

Southeast Lowland Grassy Woodland 
(mod/good) 

 0.05 

Urban Native/Exotic  0.04 

Cleared land  0.16 

Total (wetland no. 248) 0.153 0.25 

SEPP 14 wetland no. 249   

South Coast River-flat Forest (mod/good-poor) 0.00 0.01 

Total (wetland no. 249) 0.00 0.01 

4.2.5 Groundwater dependent ecosystems 

The Atlas of Groundwater Dependent Ecosystems (GDEs) (BOM 2016c) maps known 

groundwater dependent ecosystems and ecosystems that potentially use groundwater. It shows 

ecosystems that interact with the subsurface expression of groundwater (including vegetation 

ecosystems) or the surface expression of groundwater (such as rivers and wetlands). In 

addition, the Atlas shows the likelihood that landscapes are accessing water in addition to 

rainfall, such as soil water, surface water or groundwater. 

All native vegetation in the EIS study area is mapped as having a high potential for groundwater 

interaction (i.e. they are likely to be GDEs that are reliant on subsurface groundwater), or have 

been identified in other studies as being groundwater dependent. The Clyde River is also 

mapped as being reliant on the surface expression of groundwater (BOM 2016c).  

Based on boreholes located on the eastern side of the river, groundwater is considered to be 

around 4.8 to 6 metres below ground. On the western side of the river, levels are considered to 

be around 5.5 metres close to the river with levels increasing to the west with levels around 12 

to 20 metres. 

4.3 Fauna species and habitats 

4.3.1 Fauna species 

A total of 64 fauna species were positively recorded in the overall study area during field 

surveys, including 50 bird species, four terrestrial or arboreal mammal species, up to six bat 

species (four definite, one probable and one possible identifications), two reptile species, and 

four frog species (Appendix B). Fewer species are likely to occur in the EIS proposal site given 

the much smaller area and high levels of disturbance (eg edge effects). Species recorded are 

discussed in more detail in regards to their habitats below. No introduced species were 

recorded in the survey.  

No threatened fauna species were recorded in the EIS proposal site, however six threatened 

species were positively recorded and one threatened bat species was possibly recorded (using 

call echolocation analysis) in the overall proposal site. Records of threatened species are shown 

in Figure 4.2. These are discussed in more detail in section 4.6.2.  
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One migratory species listed under the EPBC Act was recorded: the Satin Flycatcher (Myiagra 

cyanoleuca). Migratory species are discussed in more detail in Section 4.6.3. 

4.3.2 Fauna habitats  

Habitat features and resources in the overall study area are described below with regards to the 

native fauna they may support with specific reference to threatened species potentially present. 

The overall study area generally has good fauna habitat values, due to moderate habitat 

complexity, allowing for a moderate diversity of fauna species. Species recorded included 

species that require large tracts of native vegetation to persist, as well as generalist species 

able to utilise disturbed areas, such as partially cleared easements and agricultural land. 

The habitat assessment identified the following main habitat types within the overall study area:  

 forested areas; 

 wetland habitat; 

 cleared lands. 

Table 4-13  Fauna habitat – forested areas: eucalypt forest 

Eucalypt forest  

Description  Forested areas are present alongside much of the highway, including within 
the area mapped as SEPP 14 wetland 248. The structural diversity of the 
vegetation is generally intact with a complete mature upper canopy of 
eucalypts up to 25 metres tall over a diverse shrub and ground layer (see 
Plate 16), however much of the vegetation present in the mapped wetland 
area is subject to edge effects.  

A range of eucalypt species are present that would provide foraging habitat 
throughout the year. Species include the winter-flowering Spotted Gum 
(Corymbia maculata), Swamp Mahogany (Eucalyptus robusta), and the 
sap-bearing Red Bloodwood (C. gummifera), important forage species for 
gliders. Also present are the winter and spring flowering Forest Red Gum 
(E. tereticornis), Sydney Peppermint (E. piperita), known to flower 
throughout much of the year, the summer-flowering Rough-barked Apple 
(Angophora floribunda) and the autumn-flowering White Stringybark (E. 
globoidea). 

Hollow-bearing trees and stags, which could provide potential nesting 
habitat for arboreal mammals or birds, are present within forested areas. 
Three hollow-bearing trees are located in the EIS proposal site (see Figure 
4.2). These are likely to provide nesting habitat for common birds and 
possums. No threatened cockatoos or owls are likely to use these hollows 
due to their proximity to the road and small area of potential habitat 
present. 

A shrubby understory is present in most locations. Understorey species 
include Black Wattle (Acacia mearnsii), Geebungs (Persoonia spp.), 
Cheery Ballart (Exocarpos cupressiformisi), and Cycad (Macrozamia 
communis). Other less frequent species include Gorse Bitter Pea (Daviesia 
ulicifolia), Lance Beard-heath (Leucopogon lanceolatus), Mock Olive 
(Notelaea ovata), and Pomaderris spp. Dense stands of Allocasuarina 
littoralis were observed in some locations. Along the electricity easement 
dense shrubs with no canopy layer are present.  

A good density of fallen timber and leaf litter is also present throughout 
forested areas, although less is present in the mapped SEPP 14 wetland 
areas where this community occurs.  

Habitat condition is considered to be good, based on the high levels of 
breeding, nesting, feeding and roosting resources mentioned above. 
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Eucalypt forest  

Typical fauna 
species  

The vulnerable Grey-headed Flying-fox (Pteropus poliocephalus) was 
observed foraging in flowering gums in the EIS proposal site, and could 
forage in the EIS proposal site on occasion. Myrtaceous trees also would 
provide foraging resources for a range of birds, including cockatoos, parrots 
and honeyeaters. Few honeyeaters were recorded during the surveys, 
most likely due to the lack of flowering trees at the time of surveys. Small 
honeyeaters recorded include the Eastern Spinebill (Acanthorhynchus 
tenuirostris), White-cheeked Honeyeater (Philidonyris niger) and Lewin’s 
Honeyeater (Meliphaga lewinii), and large honeyeaters included the Little 
Wattlebird (Anthochaera chrystoptera) and Noisy Friarbird (Philemon 
corniculatus). Parrots recorded included the Rainbow Lorikeet 
(Trichoglossus haematodus) and Australian King-parrot (Alisterus 
scapularis).  

Few Black Sheoak (Allocasuarina littoralis) are present in the forested 
areas within the EIS proposal site, although dense stands present 
elsewhere in the overall proposal site (see Plate 16). Chewed cones 
(evidence of feeding by Glossy Black-cockatoos) were recorded at many 
locations (although not within the areas mapped as a SEPP 14 wetland).  

A suite of small insectivorous woodland bird species, including thornbills 
(Acanthiza spp.), White-browed Scrub-wrens (Sericornis frontalis) and 
Superb Fairy-wrens (Malurus superbus), were recorded foraging in the 
understory throughout the EIS study area. The threatened Varied Sittella 
was observed foraging in the canopy in the EIS study area. Other birds 
recorded included the Grey Fantail (Rhipidura albiscapa), Grey Shrike-
thrush (Colluricincla harmonica) and White-throated Treecreeper 
(Cormobates lewucophaea). 

Hollow-dependent fauna recorded in the overall study area include the 
threatened Glossy Black-cockatoo and Barking Owl, as well as other 
parrots and cockatoos. Only three hollow-bearing trees are present in the 
EIS proposal site, and these are located immediately adjacent to the 
highway. It is likely that common species would roost in these trees. Given 
the limited connectivity present between the EIS proposal site and other 
areas of native vegetation it is unlikely that gliders would occur in the EIS 
proposal site. 

A range of microchiropteran bats that occur in the locality would forage and 
potentially roost in forests within the EIS study area. 

Numerous sunskinks (Lampropholis sp.) were observed in leaf litter. The 
Smooth Toadlet (Uperoleia laevigata) was heard calling in the EIS study 
area.  

Threatened or 
migratory fauna  

Recorded in this 
habitat type in the 
EIS proposal site 

 Satin Flycatcher (Myiagra cyanoleuca), migratory species listed under 
the EPBC Act. 

  

Plate 16. Forest with Allocasuarina littoralis 
understory 

Plate 17. Grassy open forest, located within 
the boundary of SEPP 14 no 248 
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Table 4-14  Fauna habitat – forested areas: swamp forest 

Swamp forest  

Description  Swamp Oak swamp forest occurs within the EIS proposal site (SEPP 14 
wetland no 248), bounding an area of coastal saltmarsh (Plate 18). It is also 
present along the eastern bank of the Clyde River. This forest type is 
dominated by Swamp Oak (Casuarina glauca), with scattered emergent 
Eucalypts, including Forest Red Gum (Eucalyptus tereticornis) and Swamp 
Mahogany (E. robusta) occurring within more elevated areas. The dense 
groundcover is dominated by Sea Rush (Juncus krausii subsp. 
australiensis) and Baumea juncea. 

Limited fauna habitat is present in this forest type compared to the shrubby 
forests described above, due to the dominance of Swamp Oak and Sea 
Rush. Small woodland birds would forage in the swamp oaks. The scattered 
eucalypts provide foraging resources for a range of birds, possums and 
bats.  

Typical fauna 
species  

Few fauna species were recorded in this vegetation type. The Southern 
Emu-wren (Stipiturus malachurus) was observed foraging among Sea 
Rush. Small skinks (Lampropholis spp.) were also observed, and Wombat 
(Vombatus ursinus) burrows are present. Snakes such as the Red-bellied 
Black Snake (Pseudechis porphyriacus) are likely to occur. 

Threatened or 
migratory fauna 
recorded in this 
habitat type in the 
EIS proposal site 

None recorded. 

 

Plate 18. Swamp Forest 
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Table 4-15  Fauna habitats – wetland habitat: coastal saltmarsh and 

mangroves 

Coastal saltmarsh and mangroves  

Description  Mangroves (Plate 20) and coastal saltmarsh (Plate 21) occur mainly as 
narrow strips along the banks of the Clyde River. Narrow bands of sandy 
beaches or rocky areas are also present. No expansive areas of mudflats 
are present in the Nelligen area. Areas of these communities are located 
within SEPP 14 wetland no 248, including very small areas within the EIS 
proposal site. 

Typical fauna 
species  

A range of waterbirds were observed, including various ducks, the 
Australasian Darter (Anhinga novaehollandiae) and Little Pied Cormorant 
(Microcarbo melanoleucos). A White-bellied Sea-eagle (Haliaeetus 
leucogaster) was seen flying along the river. An eastern Water Dragon 
(Intellegama lesueurii) was observed at the edge of the saltmarsh. 

No migratory waders were observed in the EIS study area, likely due to the 
lack of extensive mudflats.  

Threatened or 
migratory fauna 
recorded in this 
habitat type in the 
EIS proposal site 

None recorded. 

  

Plate 20. Mangroves on rocky river bank Plate 21. Saltmarsh 

 

Table 4-16 Fauna habitats: cleared land 

Cleared land  

Description  Land within the EIS proposal site has been previously cleared for the 
highway. These areas lack floristic and structural diversity to provide habitat 
for many species apart from those common in highly modified 
environments. Areas of cleared land are located within the boundaries of 
SEPP 14 wetland no 248. 

Typical fauna 
species  

Birds typical of open country and urban areas were recorded, and included 
the Australian Magpie (Cracticus tibicen), Magpie-lark (Grallina 
cyanoleuca), Galah (Eolophus rosiecapillus) and Welcome Swallow 
(Hirundo neoxena). 

Threatened fauna  

recorded 

None recorded. 
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4.4 Aquatic habitat and species 

Limited aquatic habitat is present in the EIS proposal site. As noted elsewhere, only a very small 

area of saltmarsh is present in the portions of wetland 248 that occur in the EIS proposal site. 

No permanent aquatic habitat is present in the SEPP 14 wetland no. 249 area that forms Area 1 

of the EIS proposal site.  

Estuarine Saltmarsh is present in the western portion of the EIS study area in SEPP 14 wetland 

no 248 (Figure 4.1). Coastal Saltmarsh is listed as an endangered ecological community under 

the TSC Act and a vulnerable community under the EPBC Act, and constitutes protected 

‘marine vegetation’ under the FM Act (see Section 4.6.1). This saltmarsh comprises herbfield 

dominated by Sea Rush (Juncus krausii subsp. australiensis) with Baumea juncea, Common 

Reed (Phragmites australis), Sporobolus virginicus and Creeping Brookweed (Samolus repens) 

also present. Emerging River Mangrove (Aegiceras corniculatum) seedlings also scattered 

throughout this community (see section 4.2.2). The portion of the community that occurs in the 

EIS proposal site has been substantially modified by the historic construction of the Kings 

Highway, which has altered hydrological regimes in this area as a result of the raised road. The 

portion that occurs in the EIS proposal site is located on the very edge of the road embankment 

and is very small in area (0.002 ha).  

Saltmarshes occur at the upper levels of the intertidal zone, often behind mangroves. They are 

not subject to daily tidal inundation, but are flooded by larger tides and often contain semi-

permanent pools of brackish water. Saltmarsh is important to fish as it provides sources of food, 

habitat and shelter when inundated at high tide, and provides habitat for juveniles of particular 

species. Some species deposit their eggs in saltmarsh (DPI 2016d). Many small crabs were 

observed in saltmarsh in the overall study area. Given the modification of this area of the 

community by the historic construction of the highway, and its position on the edge of the road 

embankment, this area is unlikely to support many aquatic fauna species.  

The Clyde River flows in a north to south direction through the EIS proposal site. In the overall 

study area, the river is about 150 metres wide. The river has a sandy bed, with rocky areas also 

present. The banks of the river include very narrow sandy beaches, often vegetated with 

mangroves, as well as rocky areas also vegetated with mangroves (Plate 20). Fallen trees are 

present in some locations along the edges of the river, creating snags. These can be used by 

aquatic fauna for shelter. Mangroves also provide important shelter habitat for aquatic fauna. 

The Clyde River is mapped as key fish habitat (DPI 2007). It is classified as Type 1 highly 

sensitive fish habitat given the presence of SEPP 14 wetlands and extensive seagrass beds. It 

is also classified as Class 1 major key fish habitat for fish passage as it is a permanently flowing 

river. A wide range of estuarine fish species occur in the Clyde River. The Australian Grayling 

(Prototroctes maraena), which occurs in the Clyde River Estuary, is listed as vulnerable under 

the EPBC Act. The Clyde River Estuary population is considered an important population in the 

recovery plan for this species (Backhouse et al 2008). It species spends most of its life in cool, 

clear, freshwater streams. Newly-hatched larvae drift downstream and out to sea, where they 

remain for approximately six months. Juveniles then return to the freshwater environment 

(around November of their first year), where they remain for the remainder of their lives 

(Backhouse et al 2008). The Clyde River is important for the migration of the species between 

the sea and upland streams. This species is not likely to occur in the EIS proposal site as there 

is no suitable aquatic habitat present for this species. 

Seagrasses (Zostera spp.) are mapped by DPI (Creese et al 2009) as narrow bands along the 

edges of the Clyde River, and a large seagrass bed is mapped by DPI (Creese et al 2009) 

within the EIS study area (Figure 4.1), although this seagrass bed lies outside the EIS proposal 

site. Seagrasses occur in the intertidal and subtidal zones of estuaries. Seagrasses are 

particularly valuable as nursery, feeding and shelter areas for many aquatic animals, including 
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fish, crabs and prawns (DPI 2016d). Occasional strands of seagrass (Zostera) were observed 

on sandy beaches to the north of the bridge during surveys. Seagrasses are included in the 

definition of protected ‘marine vegetation’ under the FM Act. No seagrasses are present in the 

EIS proposal site. 

4.5 Wildlife connectivity  

The South Coast Region contains large remnants of well-connected native vegetation in 

protected conservation reserves and State forests. However, these tracts of forest are 

concentrated in the hinterland and escarpment, meaning that biological connection up and 

down the coast, along waterways, and to and from the hinterland is not complete (DECCW 

2010).  

A number of wildlife corridors are mapped near the EIS study area in DECCW (2010). A primary 

habitat corridor is present along both sides of Nelligen Creek for some five kilometres upstream 

of its confluence with the Clyde River (NPWS 2001). This is mapped on Figure 1.1. 

Riparian vegetation along the Clyde River foreshore has excellent continuity to adjacent forest 

vegetation. There are few areas of riparian vegetation that are isolated from broader forests 

(WBM Oceanics Australia 2004). The Clyde River provides aquatic connectivity between the 

ocean and freshwater streams at higher altitudes. It also creates a natural barrier to terrestrial 

animals. 

Forested vegetation present within the mapped SEPP 14 wetlands provides connectivity for 

fauna species, particularly mobile fauna that may use the area as a ‘stepping stone’ between 

larger patches of vegetation. 

4.6 Conservation significance  

4.6.1 Threatened ecological communities 

A total of 11 threatened ecological communities (TECs) are known or were predicted to occur in 

the locality (OEH 2016a). Of these, four were identified within the EIS proposal site (see Table 

4-1): 

 Coastal Saltmarsh in the New South Wales North Coast, Sydney Basin and South East 

Corner Bioregions (Estuarine Saltmarsh) 

 Swamp Oak Floodplain Forest of the New South Wales North Coast, Sydney Basin and 

South East Corner Bioregions (Floodplain Swamp Forest) 

 River-flat Eucalypt Forest on Coastal Floodplains of the New South Wales North Coast, 

Sydney Basin and South East Corner Bioregions (South Coast River-flat Forest) 

 Lowland Grassy Woodland of the South East Corner Bioregion (Southeast Lowland 

Grassy Woodland). 

Estuarine Saltmarsh (SL p509, Tozer et al 2010) in the EIS study area comprises a local 

occurrence of Coastal Saltmarsh in the New South Wales North Coast, Sydney Basin and 

South East Corner Bioregions (Coastal Saltmarsh), which is listed as an Endangered Ecological 

Community under the NSW TSC Act (NSW Scientific Committee 2004a) and as a Vulnerable 

ecological community under the Commonwealth EPBC Act (Subtropical and Temperate Coastal 

Saltmarsh, Threatened Species Scientific Committee, 2013). A total of 0.002 hectares of 

Coastal Saltmarsh is present within the EIS proposal site. The EIS study area intersects two 

discrete and disconnected patches of Coast Saltmarsh (patch sizes of 0.82 and 0.03 hectares 

respectively) along three very narrow roadside strips that occur west of Nelligen Bridge, north 

and south of the Kings Highway (see Figure 4.2). Condition thresholds relating to patch size that 
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are applied to the Commonwealth listing of this vegetation community include a minimum size of 

greater than 0.1 hectares for isolated patches (Threatened Species Scientific Committee, 2013). 

Accordingly, the northern Coastal Saltmarsh patch forms an occurrence of the Vulnerable 

community under the EPBC Act, whereas the southern patch does not.  

Floodplain Swamp Forest (FoW p105, Tozer et al 2010) in the EIS study area comprises a local 

occurrence of Swamp Oak Floodplain Forest of the New South Wales North Coast, Sydney 

Basin and South East Corner Bioregions (Swamp Oak Floodplain Forest), which is listed as an 

Endangered Ecological Community under the NSW TSC Act (NSW Scientific Committee 2004). 

A total of 0.15 hectares of Swamp Oak Floodplain Forest is present within the EIS proposal site.   

South Coast River-flat Forest (FoW p30, Tozer et al 2010) in the EIS study area comprises a 

local occurrence of River-flat Eucalypt Forest on Coastal Floodplains of the New South Wales 

North Coast, Sydney Basin and South East Corner Bioregions (River-flat Eucalypt Forest), 

which is listed as an Endangered Ecological Community under the NSW TSC Act (NSW 

Scientific Committee 2011). A total of 0.01 hectares composed of predominantly treeless mixed 

native-exotic pastureland in moderate/good-poor condition (DECC 2009) is present in the EIS 

proposal site. It should be noted that South Coast River-flat Forest (a terrestrial Eucalyptus 

forest) does not form a component of SEPP 14 wetlands, despite being mapped as such (see 

Table 4-11). 

Southeast Lowland Grassy Woodland (GW e20p229, Tozer et al 2010) in the EIS study area 

comprises a local occurrence of Lowland Grassy Woodland of the South East Corner Bioregion 

(Lowland Grassy Woodland), which is listed as an Endangered Ecological Community under the 

NSW TSC Act (NSW Scientific Committee, 2007) and as a Critically Endangered ecological 

community under the Commonwealth EPBC Act (Threatened Species Scientific Committee, 

2013a). A total of 0.98 hectares of Lowland Grassy Woodland is present within the EIS study 

area, with 0.05 hectares present within the EIS proposal site. It should be noted that Southeast 

Lowland Grassy Woodland (a terrestrial Eucalyptus forest) does not form a component of SEPP 

14 wetlands, despite being mapped as such (see Table 4-11).The EIS study area intersects a 

single patch of Lowland Grassy Woodland (patch size of 0.73 ) at two discrete points that occur 

west of Nelligen Bridge, north of the Kings Highway  (see Figure 4.2). The Threatened Species 

Scientific Committee (2013a) apply condition thresholds to the listing of Lowland Grassy 

Woodland under the Commonwealth EPBC Act. The Commonwealth-listed ecological 

community comprises those patches of native vegetation that meet the key diagnostic 

characteristics and condition thresholds shown in Table 4-17. 

The patch of Lowland Grassy Woodland that intersects the EIS study area is protected under 

the EPBC Act as Patch Type ‘A’, i.e. it is greater than 0.25 hectares in size, has greater than 50 

per cent total understorey vegetation cover composed of native species and has greater than 15 

of the listed native understorey species within the patch. It should be noted that a precautionary 

approach was taken with regard to the number of diagnostic native understorey species present 

within the impacted Lowland Grassy Woodland patch. While only 10 diagnostic understorey 

species were identified within the survey plot located in this vegetation type, it is likely that an 

additional five understorey species were present within the patch. This is particularly the case 

within the groundcover strata which increased in cover and species diversity up- and downslope 

of the plot location. 

The distribution of TECs is mapped on Figure 4.2.  
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Table 4-17  Condition thresholds for listing of Lowland Grassy Woodland 

under the Commonwealth EPBC Act (Threatened Species 

Scientific Committee, 2013a). 

Patch Type A - 

Woodland 

with very 

diverse 

understorey 

B - Derived 

Grassland 

where the 

tree canopy 

and mid 

layers were 

formerly 

present but 

have been 

cleared 

C - 

Woodland 

with a dense 

Bursaria 

spinosa 

midlayer 

D - 

Woodland 

that is less 

diverse but 

contiguous 

with other 

native 

vegetation 

E - 

Woodland 

that is less 

diverse but 

contains 

large trees 

with hollows 

Patch size >= 0.25 ha >= 2 ha 

AND 

Native 
vegetation 
cover 

≥50% of total vegetation cover in the understorey* is comprised of native 
species 

AND 

Species 
richness 

≥ 15 native understorey* 
species from Appendix B 

present in patch 

≥ 10 native understorey* species from 
Appendix B present in patch 

AND 

Other patch 
characteristics 
and values 

n/a is contiguous 
with other 
native 
vegetation# 
that is ≥ 5 ha 
in area. 

at least one 
tree with 
hollows per 
hectare or at 
least one 
large tree 
(>80 cm dbh) 
per hectare 

Notes:  

* mid and ground layers.  

# any native vegetation where cover in each layer present is dominated by native species. In particular, this may include 
associated native grasslands that were previously the woodland. 

 

4.6.1 Threatened flora and populations  

No threatened flora species were recorded during the field surveys. Nine threatened flora 

species listed under the TSC Act and EPBC Act have been recorded or are predicted to occur in 

the locality (OEH 2016a, DotE 2016a) (see Appendix A). 

Of these 9 species, two species - Budawangs Cliff-heath (Budawangia gnidioides) and Warty 

Zieria (Zieria tuberculata) - can be discounted as having nil chance of occurring in the EIS study 

area or being affected by the EIS proposal. These species are associated with sandstone and 

igneous substrates that are not present in the EIS study area, as described in Appendix A. 

A further three species – Thick Lip Spider Orchid (Caladenia tessellata), Tall Knotweed 

(Persicaria elatior) and Austral Toadflax (Thesium australe) - are unlikely to occur with the EIS 

proposal site. Only marginal habitat is present within the EIS study area for these species and 

none have been previously recorded in the EIS study area. None were detected during the field 

survey, however, the survey was not undertaken during the optimum September-November 

survey period for the Thick Lip Spider Orchid. None of these species have been considered 

further by this assessment. 
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There is broadly suitable habitat for four threatened plant species within the EIS study area, of 

which only one (Chef’s Cap Correa) is previously known from the locality: 

 Chef’s Cap Correa (Correa baeuerlenii) (vulnerable, TSC Act; vulnerable, EPBC Act); 

 Leafless Tongue Orchid (Cryptostylis hunteriana) (vulnerable, TSC Act; vulnerable, EPBC 

Act); 

 Wingless Raspwort (Haloragis exalata subsp. exalata) (vulnerable, TSC Act; vulnerable, 

EPBC Act); 

 East Lynne Midge Orchid (Genoplesium vernale) (vulnerable, TSC Act; vulnerable, EPBC 

Act). 

None of the above species were detected within the EIS study area during the field survey. 

Surveys were not undertaken during the flowering season (November-December) of the East 

Lynne Midge Orchid. 

Potential forested / shaded riparian habitat for Chef’s Cap Correa and Wingless Raspwort, 

composed of Floodplain Swamp Forest and South Coast River-flat Forest, is present within the 

EIS study area. Approximately 0.15 ha of moderate/good condition Floodplain Swamp Forest 

and 0.01 ha of moderate/good-poor condition South Coast River-flat Forest occur within the EIS 

proposal site. Previous records of Chef’s Cap Correa in the locality occur along freshwater 

waterways, in contrast to the estuarine riparian habitat present within the EIS study area. 

Wingless Raspwort has not been previously recorded within the locality, however, can occur on 

estuarine flats, which are present in the EIS study area. Targeted searches for Chef’s Cap 

Correa and Wingless Raspwort were undertaken within the EIS study area, with increased 

survey effort within the EIS proposal site footprint and areas of potential estuarine riparian 

habitat (in particular Floodplain Swamp Forest and South Coast River-flat Forest). Both species 

are non-cryptic, readily detectable and do not require seasonal surveys. It is likely that they 

would have been detected if they were present within the EIS proposal site. Subsequently, 

neither species is considered further in this assessment. 

The Leafless Tongue Orchid tends to occur in swamp-heath on sandy soils, although, overall, it 

has a variable habitat profile. Terrestrial habitat found within the EIS study area, composed of 

Southeast Lowland Grassy Woodland, is only broadly suitable and does not closely match any 

of the habitat types within which the Leafless Tongue Orchid has previously been recorded 

(DeLacey et al year unkn.). It should be noted that the 0.05 ha of terrestrial Southeast Lowland 

Grassy Woodland habitat found within the EIS proposal site does not form a component of 

SEPP 14 wetlands (see section 4.2.4). The Leafless Tongue Orchid flowers between November 

and February and was not detected within the EIS study area during the field survey, which was 

undertaken on the 4 and 5 of February 2016. The Leafless Tongue Orchid is often found in 

association with the Large Tongue Orchid (C. subulata) and the Tartan Tongue Orchid (C. 

erecta), which flower from October-March and September-April respectively. Neither the Large 

Tongue Orchid nor Tartan Tongue Orchid were recorded within the EIS study area during the 

field survey, despite surveying during the correct season for both species. The Leafless Tongue 

Orchid has not been previously recorded within the locality. Based on these considerations it is 

unlikely that the Leafless Tongue Orchid would be impacted by the EIS proposal within the EIS 

proposal site and this species has not been considered further in this assessment. 

The EIS study area falls within the known range of the East Lynne Midge Orchid, between Mogo 

and Ulladulla. It also contains marginal potential habitat of the East Lynne Midge Orchid within 

forested areas of Southeast Lowland Grassy Woodland. Approximately 0.05 ha of Southeast 

Lowland Grassy Woodland occurs within the EIS proposal site. This species is known to re-

colonise previously disturbed sites, so areas of previously cleared roadside Southeast Lowland 

Grassy Woodland, which forms approximately one-half of the community within the EIS 
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proposal site, is included as marginal potential habitat within the EIS proposal site. Canopy 

species with which the East Lynne Midge-Orchid has known associations occur within the EIS 

study area, in particular White Stringybark (Eucalyptus globoidea), Sydney Peppermint (E. 

piperita) and Red Bloodwood (Corymbia gummifera). The East Lynne Midge Orchid dies back to 

a dormant underground tuber following its mid-November to late-December flowering season, 

and is subsequently unlikely to have been detected during the February field survey, if it is 

present within the EIS study area. The East Lynne Midge Orchid has not been previously 

detected within the locality. Given that only marginal potential habitat is present within the EIS 

proposal site it is unlikely that the East Lynne Midge Orchid would be impacted by the EIS 

proposal and this species has not been considered further in this assessment.  

4.6.2 Threatened fauna species  

Six threatened fauna species were recorded in or adjacent to the overall proposal study area 

during recent surveys (see Figure 4.2). These are listed below, together with the habitat they 

were recorded within: 

 Barking Owl, listed as a vulnerable species under the TSC Act: 

– Feathers of a Barking Owl were recorded at the eastern end of the overall study area. 

These were identified by the Australian Museum. This species may forage throughout 

the overall study area. Barking Owls are unlikely to breed in the overall study area 

given the proximity of the Kings Highway. A negligible area of potential foraging 

habitat for this species is present in the EIS proposal site (about 0.05 hectares). Large 

expanses of potential foraging and breeding habitat are present in the locality. 

 Glossy Black-cockatoo, listed as a vulnerable species under the TSC Act: 

– Chewed cones of Allocasuarina littoralis (feeding signs of Glossy Black-cockatoos) 

were observed in woodland patches on the eastern side of the Clyde River (Figure 

4.2). Few Allocasuarina trees are present in the 0.05 hectares of woodland habitat 

present in the EIS proposal site. As such, this species is not likely to occur in the EIS 

proposal site. Glossy Black-cockatoos are unlikely to breed in the overall study area 

given the proximity of the Kings Highway. Large expanses of potential foraging and 

breeding habitat are present in the locality. 

 Varied Sittella (Daphoenositta chrysoptera), listed as a vulnerable species under the TSC 

Act: 

– Three Varied Sittellas were observed foraging in the canopy adjacent to the EIS study 

area near Old Nelligen Road (Figure 4.2). This species is likely to forage in woodland 

throughout the overall study area. A negligible area of potential foraging habitat is 

present in the EIS proposal site (about 0.05 hectares). Large expanses of potential 

foraging and breeding habitat are present in the locality. 

 Grey-headed Flying-fox, listed as a vulnerable species under the TSC Act and EPBC Act: 

– Grey-headed Flying-foxes were observed foraging in flowering gums immediately 

adjacent to the Kings Highway in the overall proposal site during the survey (Figure 

4.2). Four eucalypt species known to be highly productive species (productivity scores 

>0.91) (Eby and Law 2008) occur in the overall study area: Red Bloodwood, Spotted 

Gum, Swamp Mahogany and Blackbutt. These trees do not necessarily, however, 

provide annually reliable resources: only the Swamp Mahogany (which occurs in low 

numbers in the EIS study area) flowers reliably (Eby and Law 2008). Negligible 

foraging habitat is present within the EIS proposal site (about 0.05 hectares). No 

breeding camps were observed in the EIS study area. Camps are known from 

Nelligen creek, about 11 kilometres to the west of the EIS study area, and near 
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Moruya (about 30 kilometres to the south) and Kioloa (about 25 kilometres to the 

north-east). Large expanses of potential foraging and breeding habitat are present in 

the locality. 

 Greater Glider (Petauroides volans), listed as a vulnerable species under the EPBC Act. 

(Note that the location of the EIS proposal site does not sit within the boundary of the 

Greater Glider endangered population in the Eurobodalla LGA that is listed under the 

TSC Act): 

– A Greater Glider was recorded during spotlighting surveys adjacent to the overall 

study area (Figure 4.2). The patch size of the EIS proposal site and adjacent 

vegetation is limited in extent. There is limited connectivity between the EIS proposal 

site and other patches of native vegetation in the locality. This species is unlikely to 

occur in the EIS proposal site given the small patch size and limited connectivity with 

other good quality vegetation. 

 Eastern Bentwing Bat (Miniopterus schreibersii oceanensis), listed as a vulnerable 

species under the TSC Act 

– This species was possibly recorded in two locations within the overall EIS study area 

(Figure 4.2). Call echolocation analysis recorded the presence of this species with 

probable certainty, given the location of the detectors and the number of call. Call 

characteristics of this species overlap with those of Vespadelus species, making it 

difficult to distinguish between species when call quality is poor (refer to section 3.4.4 

for definition of confidence rating). This species is likely to forage over forested and 

cleared lands throughout the overall study area. Large expanses of potential foraging 

habitat are present in the locality. No breeding habitat is present. This species could 

roost temporarily under the Clyde Bridge. Negligible foraging habitat (about 0.05 

hectares of native vegetation, and 0.16 hectares of already cleared land) is present in 

the EIS proposal site, and the species may forage in the EIS proposal site on 

occasion. 

A total of 42 threatened fauna species listed under the TSC Act have been recorded or are 

predicted to occur in the locality (OEH 2016a, DotE 2016a). One threatened fish species and 

one threatened marine reptile have been recorded or are predicted to occur in the locality (DPI 

2016a, DotE 2016a). Twenty-seven threatened fauna species listed under the EPBC Act have 

been recorded or are predicted to occur in the locality (OEH 2016a, DotE 2016a) (see Appendix 

A). Note that marine (not including estuarine) and pelagic species have not been included in this 

list as these species would not occur in the study area and are unlikely to be impacted by the 

EIS proposal. The likelihood of occurrence of threatened fauna species has been assessed. A 

number of species additional to those recorded are likely to occur or may possibly occur based 

on habitat requirements, suitability of habitat in the EIS study area, and/or existing records in the 

locality (see Appendix A). Threatened fauna considered likely to occur in the EIS proposal site 

are summarised in Table 4-18.  

Given the small area of the EIS proposal site, lack of specific habitat resources and limited 

connectivity with other areas of better quality vegetation, many threatened fauna species are 

not likely to occur or depend on the habitats present. These include species such as gliders, 

other large forest owls, cockatoos and lorikeets, and microbats that rely on large expanses of 

native vegetation for foraging. These species may possibly occur on occasion, but only on a 

transient basis. 



 

GHD | Report for Roads and Maritime Services - Nelligen Bridge EIS, 21/25173 | 61 

4.6.3 Migratory species 

Migratory species recorded or likely to occur in the EIS study area  

A total of 25 migratory fauna species listed under the EPBC Act have been recorded or are 

predicted to occur in the locality (OEH 2016a, DotE 2016a). Note that marine (not including 

estuarine) and pelagic species have not been included in this list. The likelihood of occurrence 

of these species has been assessed in Appendix A. 

One migratory species, the Satin Flycatcher, was recorded in the EIS proposal site. A small 

number of other migratory birds are also likely to occur on occasion (see Table 4-19).  

No migratory waders were recorded in the overall study area. No migratory waders are likely to 

occur in the EIS proposal site, as the EIS proposal is not located on the coast and very limited 

areas of saltmarsh are present. In addition, only very limited areas of sandy beaches, seagrass, 

saltmarsh and mudflats area present in the overall site as a whole. No important habitat for 

migratory waders as defined by DotE (2015a) is present (see below).  

Important habitat for terrestrial migratory species 

Important habitat for 14 terrestrial migratory species, including the Black-faced Monarch, Fork-

tailed Swift, Rufous Fantail, Satin Flycatcher, and White-throated Needletail, is defined in the 

draft referral guidelines for these species (DotE 2015b). The EIS proposal site is unlikely to 

contain important habitat for migratory species such as the Satin Flycatcher, Black-faced 

Monarch and Rufous Fantail given the very small area of habitat present. Satin Flycatchers are 

found extensively along the Great Dividing Range along the eastern and south-east seaboard of 

Australia. Important habitat for this species is eucalypt forest and woodland. One individual was 

recorded in a patch of woodland immediately adjacent to the Kings Highway in Nelligen within 

the EIS proposal site. Important breeding habitat for the Rufous Fantail includes moist dense 

habitats (including mangroves and riparian forest), and more open areas for migration. 

Important habitat for the Black-faced Monarch includes wet forests, particularly where these 

occur in sheltered gullies and slopes with a dense understory. The Fork-tailed Swift and White-

throated Needletail do not breed in Australia. These species are found in a wide range of 

habitats in Australia. The White-throated Needletail may rely on large tracts of wooded 

vegetation, while the Fork-tailed Swift appears to be exclusively aerial (DotE 2015b).  
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Table 4-18  Threatened fauna species recorded or likely to occur in the EIS 

proposal site and their likelihood of occurrence in the EIS 

proposal site 

Species TSC Act 

status 

EPBC Act 

status 

Likelihood of occurrence in the EIS 

proposal site 

Barking Owl  V 

 Possible. Very small area of suitable foraging 

habitat present (0.05 ha). Unlikely to breed in 
the EIS proposal site given the proximity to the 
existing highway. Owls are known to desert 
nests as a result of disturbance. Recorded in 
woodland habitat elsewhere in the EIS study 
area. 

Powerful Owl  V 
 Possible. Not recorded during surveys. Very 

small area of potential foraging habitat present 
(0.05 ha). Unlikely to breed in the EIS 
proposal site given the proximity to the 
existing highway. Owls are known to desert 
nests as a result of disturbance.  

Masked Owl V 

 

Varied Sittella  V 

 Possible. Very small area of foraging habitat 

present in eucalypt woodland in the EIS study 
area (0.05 ha). May breed in the EIS study 
area. Recorded elsewhere in the EIS study 
area. 

Glossy Black-cockatoo V 

 Unlikely. Recorded elsewhere in the Overall 

proposal site. Very few Allocasuarina trees 
would be removed from the EIS proposal site. 
Species unlikely to forage or breed in the EIS 
proposal site. 

Little Lorikeet V  Possible. Not recorded during surveys. Very 

small area of potential foraging habitat present 
(0.05 ha). Unlikely to breed in the EIS 
proposal site given the proximity to the 
existing highway. 

Gang-gang Cockatoo V 

 

Eastern Bentwing-bat  V 

 Possibly recorded. Recorded from Anabat 

detector with probable certainty. Could forage 
throughout forested and cleared areas of the 
EIS study area. Could roost temporarily under 
the Clyde River bridge. No breeding habitat 
present. May forage on occasion in the EIS 
proposal site. 

Large-footed Myotis V 
 Possible. Not recorded during surveys. Could 

roost temporarily under the Clyde River 
bridge. Negligible impact on foraging habitat.  

Eastern False Pipistrelle 

Eastern Freetail Bat 

Greater Broad-nosed Bat 

Yellow-bellied Sheathtail-bat 

V 

V 

V 

V 

 Possible. Not recorded during surveys. Very 

small area of potential foraging habitat present 
(0.05 ha). Unlikely to breed in the EIS 
proposal site given the proximity to the 
existing highway. 

Grey-headed Flying-fox  V V 

Possible. Very small area of suitable foraging 

habitat present (0.05 ha). No breeding habitat 
present. Recorded elsewhere in the EIS study 
area. 

Australian Grayling  E V 

Unlikely. Known to occur in the Clyde River. 

Would pass through the EIS study area on 
their migration. No habitat present in the EIS 
proposal site. 

 



 

GHD | Report for Roads and Maritime Services - Nelligen Bridge EIS, 21/25173 | 63 

Table 4-19 Migratory species that are known or likely to occur in the EIS 

study area 

Species Scientific name Likelihood of occurrence in 

the EIS proposal site 

Important 

habitat present? 

Black-faced Monarch Monarcha melanopsis Possible. May forage on 

occasion in the EIS proposal 
site during migration. No local 
records. 

Possibly 

Fork-tailed Swift Apus pacificus Unlikely. May forage above 

the EIS proposal site on 
occasion.  

No 

Rainbow Bee-eater Merops ornatus 

 

Possible. May occur in the 

EIS proposal site on occasion. 
Potential breeding habitat 
present. 

No 

Rufous Fantail Rhipidura rufifrons Possible. May occur in the 
EIS proposal site on occasion. 

Possibly 

Satin Flycatcher Myiagra cyanoleuca 

 

Present. Would forage in the 

EIS proposal site on occasion. 
No important habitat present in 
the EIS study area.  

Possibly 

White-throated 
Needletail 

Hirundapus caudacutus 

 

Unlikely. May forage above 

the EIS proposal site on 
occasion.  

No 

Australian Grayling Protroctes maraena Unlikely. Known to occur in 

the Clyde River. Would pass 
through the overall study area 
on their migration. No habitat 
present in the EIS proposal 
site. 

No 

 

The Rainbow Bee-eater is not included in DotE (2015b). It is known to use a wide variety of 

habitats, including disturbed sites (Birdlife 2016). 

The EIS proposal would remove about 0.21 hectares of native vegetation, but is unlikely to 

substantially modify, destroy or isolate an area of important habitat for these species. Large 

areas of native vegetation are present in the locality. The EIS proposal is unlikely to seriously 

disrupt the lifecycle of a significant proportion of the population of any of these species. These 

species are not considered further in this report.  

Important habitat for migratory waders 

Important habitats in Australia for migratory shorebirds under the EPBC Act include those 

habitats recognised as nationally or internationally important (DotE 2015b). Wetland habitat 

should be considered internationally important if it regularly supports: 

 1 per cent of the individuals in a population of one species or subspecies of waterbird OR 

 a total abundance of at least 20 000 waterbirds. 

Nationally important habitat for migratory shorebirds can be defined using a similar approach to 

these international criteria, i.e. if it regularly supports: 

 0.1 per cent of the flyway population of a single species of migratory shorebird OR 

 2000 migratory shorebirds OR 

 15 migratory shorebird species. 
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The Clyde River Estuary is not considered an internationally important site for migratory waders 

(Bamford et al 2008), however it is a nationally important wetland (DotE 2016a, see Section 

4.6.4). The information sheet for the Clyde River Estuary wetland notes that it provides potential 

habitat for migratory waders, but is poorly studied (DotE 2010). Shorebird habitat of regional 

significance (Breen et al 2005) is mapped in the South Coast Regional Conservation Plan 

(DECCW 2010), and includes the Clyde River at Nelligen. There are records of only two 

migratory wader species within a 10 kilometre radius of the EIS study area in the last 20 years 

(OEH 2016a): the Eastern Curlew (Numenius madagascariensis), also listed as a critically 

endangered species under the EPBC Act, and the Bar-tailed Godwit (Limosa lapponica). These 

records are located at Batemans Bay, downstream of the EIS study area. As described in 

Section 4.3.2, no expansive areas of mudflats are present in the EIS study area. No migratory 

waders were observed during surveys. Given the low numbers of records of migratory waders in 

the locality, lack of records in the EIS study area, and very limited area of potential habitat, it is 

unlikely that the EIS proposal site qualifies as important habitat for migratory wader species.  

The EIS proposal is unlikely to substantially modify, destroy or isolate an area of important 

habitat for these species, and is unlikely to seriously disrupt the lifecycle of a significant 

proportion of the population of any of these species. These species are not considered further in 

this report.  

4.6.4 Nationally important wetlands 

Two nationally important wetlands are present in the locality (DotE 2016a): 

 The Clyde River Estuary (NSW 059) is a nationally important wetland due to the relatively 

large areas of mangrove, saltmarsh and seagrasses, and as it is considered to be a 

representative example of estuarine wetland on the south coast (DotE 2010);  

 The Cullendulla Creek and Embayment (NSW 060) is a beach chenier system that 

provides a record of shoreline trends over the Holocene (10 000 BP - present) (DotE 

2010). It is located about 12 kilometres downstream of the EIS study area. 

4.6.5 Other MNES 

No Wetlands of International Significance (Ramsar sites) or Commonwealth Marine Areas were 

identified within the locality. 

No World Heritage Properties, National Heritage Places or Wetlands of International Importance 

occur within the locality. The EIS study area is not located near the Great Barrier Reef or a 

Commonwealth Marine Area.  

These MNES are not considered further in this report. 
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Figure 4.2  Threatened biota and fauna habitat features 
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5. Potential impacts 

5.1 Direct impacts 

5.1.1 Removal of native vegetation 

Construction of the EIS proposal would result in the permanent removal of 0.213 hectares of 

native vegetation within the EIS proposal site (see Table 5-1), of which 0.153 hectares is 

wetland vegetation (see section 5.1.4). This loss of native vegetation includes the removal of a 

total of 0.212 hectares of four TECs, which is discussed further in section 6. For the purposes of 

this Biodiversity Impact Assessment, it has been assumed that all of the existing vegetation 

within the EIS proposal site would be removed.  

Clearing of native vegetation would occur along the edges of the existing highway and in 

modified agricultural land, and would involve removal of areas with a low diversity of non-

threatened native plants, as well as some mature trees. Mature trees have value within plant 

populations as sources of seed. However, given the presence of extensive areas of these 

vegetation communities and species within the surrounding State Forest and National Park 

estate, removal of a small proportion of mature individuals would not threaten the persistence of 

local populations. It is likely that flora populations would persist in the soil seed bank and within 

existing habitats beyond (and adjoining) the EIS study area. Reproduction within local native 

plant populations is unlikely to be adversely affected in the long term by the small-scale removal 

of (or damage to) individual plants.  

Approximately 0.16 hectares of the mapped area of SEPP 14 wetlands is composed of 

previously cleared and developed land (road pavement) and adjacent road verges. These areas 

contain little native vegetation cover and have limited habitat value for native plants. Any 

vegetation clearing required in these areas would principally remove pasture grasses, a small 

number of individuals of non-threatened native plants and noxious and environmental weeds. 

The extent of clearing of native vegetation within the EIS proposal site is summarised in Table 

5-1 below. 

Environmental safeguards to minimise the clearing of native vegetation are provided in Section 

7.2. 

Table 5-1  Clearing of native vegetation 

No Tozer et al (2010) map unit  

(unit ID) 

Status Area to be 

cleared (EIS 

proposal 

site) (ha)* 

Area 

within EIS 

study area 

(ha) 

1 Floodplain Swamp Forest  

(FoW p105) (mod-good) 

Swamp Oak Floodplain 
Forest EEC (TSC Act) 

0.15 0.73 

2 South Coast River-flat Forest  

(FoW p30) (mod-good – 
med) 

River-flat Eucalypt 
Forest on Coastal 
Floodplains EEC (TSC 
Act) 

0.00 0.24 

3 South Coast River-flat Forest  

(FoW p30) (mod-good – 
poor) 

River-flat Eucalypt 
Forest on Coastal 
Floodplains EEC (TSC 
Act) 

0.01 0.61 

4 Estuarine Mangrove Forest  

(SL p109) (mod-good) 

Key fish habitat (FM 
Act) 

0.001 0.47 
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No Tozer et al (2010) map unit  

(unit ID) 

Status Area to be 

cleared (EIS 

proposal 

site) (ha)* 

Area 

within EIS 

study area 

(ha) 

5 Estuarine Saltmarsh (SL 
p509) (mod-good) 

Coastal Saltmarsh 
EEC (TSC Act) and 
VEC (EPBC Act) 

0.002 0.58 

6 Murramurang-Bega 
Lowlands Forest (WSF p86) 
(mod-good) 

Not listed 0.00 0.59 

7 Southeast Lowland Grassy 
Woodland (GW e20p229) 
(mod-good) 

Lowland Grassy 
Woodland of the South 
east Corner EEC (TSC 
Act) / CEEC (EPBC 
Act)  

0.05 0.98 

8 Seagrass Meadows 
(Zostera) (SL e70) 

Key fish habitat (FM 
Act) 

0.00 0.12 

9 Urban native/exotic n/a 0.03 0.05 

 Cleared land  0.16 1.26 

Total native vegetation   0.21 4.21 

Total wetland vegetation (Adam et al 1985)   0.15  

     

     

 

5.1.2 Removal of terrestrial fauna habitats 

The EIS proposal would remove up to 0.16 hectares of highly modified land, comprising cleared 

areas, exotic grassland and garden vegetation. These modified landscapes have limited value 

for native fauna given the degree of historic and ongoing fragmentation and disturbance; lack of 

habitat complexity; and the presence of aggressive native and introduced fauna species. 

The EIS proposal would remove about 0.21 hectares of native vegetation and 0.03 hectares of 

planted vegetation. The native and planted vegetation that would be removed is located along 

the already disturbed edge of the existing highway, or is partially cleared agricultural land. The 

vegetation that would be removed does, however, provide habitat for a range of fauna species. 

Clearing of this vegetation would permanently remove foraging and breeding resources for 

native fauna, particularly in forest and woodland habitats, which comprise a canopy of trees of 

varying age classes. Eucalyptus and other native canopy species provide nectar resources as 

well as foraging substrate for a diverse range of arboreal species, such as birds and arboreal 

mammals, as well as bats.  

Up to three hollow-bearing trees would be removed. Hollow-bearing trees are critical habitat 

components for many tree-dwelling fauna species, including arboreal mammals, 

microchiropteran bats and woodland birds that rely on hollows for shelter and breeding habitat. 

Due to the long timeframe it takes for hollows to form in eucalypts (usually greater than 150 

years) (Gibbons et al 2000), the loss of these hollows represents a long-term reduction in 

habitat resources for fauna. Details on numbers and sizes of hollows that would be removed are 

provided in Appendix B.  

Shrub layers and leaf litter would also be removed as a result of construction. This would result 

in the loss of habitat for small woodland birds that rely on these resources for foraging and 

breeding. In addition, loss of leaf litter would remove habitat for small reptiles and gastropods 

that rely on this feature for shelter, breeding and foraging. 
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Construction would impact a negligible area of saltmarsh. This provides minimal habitat for 

aquatic or wetland fauna. Further assessment of impacts on aquatic habitats is provided in 

section 5.2.  

Impacts on threatened species resulting from the EIS proposal are discussed in more detail in 

Sections 6.2 and 6.3. 

Environmental safeguards are proposed in Section 7.2 to minimise the impact on fauna and 

fauna habitats as a result of clearing, and would include rehabilitation of some wetland 

vegetation. 

5.1.3 Injury and mortality 

There is potential for injury to or mortality of native fauna where native vegetation is to be 

cleared or disturbed. Tree-dwelling fauna and less mobile, small terrestrial fauna (such as 

common frogs and reptiles) that may be sheltering in vegetation within the EIS study area are at 

most risk. The EIS proposal would also cause displacement of more mobile fauna. The 

magnitude of likely impacts would vary between types of fauna, depending on their size and 

ecology. Some fauna may be able to seek refuge and persist in alternative habitat outside the 

EIS proposal site. Given the very small area of direct impacts (0.21 ha), injury and mortality of 

fauna is likely to be minimal. 

Birds are relatively mobile and so most individuals would be able to avoid vegetation clearing 

(which is minimal) or construction operations. Most individuals that would be directly affected by 

construction of the EIS proposal would likely be displaced initially rather than killed. Continued 

survival of displaced fauna would depend on the carrying capacities of neighbouring remnants 

and the existing fauna present and their territories. Many of the small patches in nearby areas 

are likely to be at carrying capacity already.  

Mortality of less mobile individuals, such as nestlings, old or sick birds could also occur. Birds 

that currently breed in or in the vicinity of the EIS proposal site, that are likely to include 

common and widespread species such as Noisy Friarbirds and Australian Magpies, may have 

breeding success disrupted for one or more seasons. 

There may be mortality of terrestrial animals less able to avoid the disturbance, including 

individuals sheltering in leaf litter, woody debris, tree hollows, crevices or under bark. These 

may include smaller terrestrial mammals, nocturnal species and especially arboreal mammals 

and microbats which may be sheltering in trees felled during clearing.  

Displaced nocturnal individuals would be vulnerable to predation since they would be disturbed 

in daylight hours and would experience energy costs, increased risk of predation and increased 

competition for resources (especially for alternative hollows).  

Environmental safeguards including pre-clearing surveys, fauna rescue and relocation 

protocols, are proposed in Section 7.2 to minimise the risk of mortality of fauna as a result of 

clearing. 

5.1.4 SEPP 14 wetlands – aquatic habitats 

A total of 0.15 hectares of wetland habitat within the EIS study area would be directly impacted 

by the EIS proposal, comprising 0.15 ha of Floodplain Swamp Forest, 0.002 ha of Estuarine 

Saltmarsh, and 0.001 ha of Estuarine Mangrove Forest. The entire of this area occurs within 

Areas 2 and 3 of wetland no. 248. An additional 0.26 ha of non-wetland mapped SEPP 14 

habitat would be impacted by the EIS proposal, comprising 0.01 ha of South Coast River-flat 

Forest (i.e. the entire of Area 1 within wetland no. 249) 0.05 ha of Southeast Lowland Grassy 

Woodland, 0.04 ha of Urban Native/Exotic vegetation and 0.16 ha of cleared/developed land. 
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Disturbance of aquatic habitat within the EIS proposal site west of the Clyde River would 

primarily occur as a result of widening of the Kings Highway. The new bridge would also be 

located near the eastern edge of SEPP 14 wetland no 248. Aquatic impacts associated with the 

construction and demolition of the new bridge would not occur within the EIS proposal site and 

have been assessed as part of the REF.  

Mangroves and saltmarsh are protected as ‘marine vegetation’ under the FM Act as they are 

‘key fish habitat’. Marine vegetation provides important habitat for aquatic fauna, including 

refuge areas for fish and foraging habitat for a range of species. The removal of 0.003 hectares 

of marine vegetation would have a negligible impact on aquatic fauna. 

5.1.5 Groundwater dependent ecosystems 

As discussed in section 4.2.5, vegetation within the EIS proposal site and adjacent areas is 

likely to be groundwater dependent to some degree. The impacts on groundwater dependent 

ecosystems are expected to be localised and minor. Most vegetation removal would occur along 

the already cleared edge of the highway or areas previously cleared for agriculture. 

Groundwater interaction with the vegetation is likely to already have been altered as a result of 

this previous clearing.  

The EIS proposal is not considered likely to impact upon any groundwater in Area 1 as there 

would not be any excavation in this area and the depths to water are around six metres below 

the surface at this location. Works at Areas 2 and 3 would involve some excavation however the 

depth of this excavation is considered to be minimal with the majority of works in these locations 

involving establishment of new embankments for the modified road way. Due to the lack of 

major excavation works, impacts on groundwater are considered likely to be minimal. 

The EIS proposal has the potential to mobilise potential acid sulphate soils and other sediments 

without suitable mitigation measures. The EIS proposal area would not involve any substantial 

earthworks or stockpile areas. Impacts on surface water quality in adjacent groundwater 

dependent ecosystems is likely to be negligible. 

Given the large size of the catchment of the Clyde River, and the small area of direct impact of 

the EIS proposal, lack of impact on groundwater, and low likelihood of water quality impacts, 

there are unlikely to be any substantial impacts on groundwater dependent ecosystems 

adjacent to the EIS proposal site as a result of the EIS proposal. 

Mitigation measures are proposed in section 7.2 and in the EIS to minimise impacts on soil and 

water quality. 

5.2 Indirect impacts 

5.2.1 Sediment and erosion 

The EIS proposal has the potential to result in sedimentation and erosion within the EIS study 

area and adjoining vegetation (including SEPP 14 wetlands and threatened ecological 

communities) through soil disturbance and construction activities. Potential sources of soil and 

water pollution include: 

 Soil disturbance during construction activities 

 Inappropriate management of soil and material stockpiles 

 Increased sediment transfer and erosion potential in areas cleared of vegetation 

 Flood event during construction (particularly during works in riparian areas). 

Sediment laden runoff to waterways can alter water quality and adversely affect aquatic life. 

Erosion and sedimentation could reduce habitat quality and ecosystem health within the Clyde 
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River. Sediments can smother macroinvertebrate organisms residing in the receiving waterway, 

alter aquatic habitat by filling interstices of riffle habitat with fine sediment, and reduce water 

clarity which impacts on the efficiency of submerged aquatic plants to photosynthesise. If severe 

erosion were to occur, suspended sediment particles could clog or damage gill membranes. 

However severe erosion is not likely to occur with appropriate safeguards in place (section 7.2). 

All of these altering functions can impact on macroinvertebrates which are a major food source 

for fish, frogs, wetland birds and some microbats. 

Environmental safeguards to reduce the potential for erosion and sedimentation are described 

in Section 7.2, and include the use of erosion and sediment control devices. 

5.2.2 Pollution 

The EIS proposal has the potential to result in pollution and contaminated runoff, in particular as 

a result of hydrocarbon leaks or spills from vehicles or equipment used in construction. The 

introduction of pollutants from the EIS proposal into the surrounding environment (such as 

retained vegetation, SEPP 14 wetlands and aquatic habitats), if uncontrolled, could potentially 

impact on water quality and habitat values. Potential water quality impacts would be managed 

through the implementation of mitigation measures, including the provision of sedimentation 

basins. Environmental safeguards to reduce the potential impacts associated with pollution are 

described in Section 7.2, and include appropriate location of stockpiles and bunding of 

chemicals. 

5.2.3 Weed invasion and edge effects 

‘Edge effects’ refers to changed environmental conditions at the interface of remnant native 

vegetation and cleared / developed areas. Edge effects may result in impacts such as changes 

to vegetation type and structure, exotic plant species invasion, increased predation of native 

fauna or avoidance of habitat by native fauna. On average, edge effects extend up to 50 metres 

from road edges (Bali 2005). Edge effects would result from clearing of native vegetation, and 

potentially altered drainage conditions, within the EIS proposal site, and then continue to affect 

native vegetation and habitats adjoining the EIS proposal site following construction of the 

bridge and road upgrades. 

Construction has the potential to increase the degree of weed infestation within the EIS study 

area and its surrounds through dispersal of weed propagules (seeds, stems and flowers) into 

areas of native vegetation via erosion (wind and water), workers shoes and clothing and 

construction vehicles. The risk of increased weed species invasion would continue during the 

operational phase of the EIS proposal, in particular via dispersal of weed propagules from 

passing vehicles. Increased weed invasion can lead to decreased diversity of native flora, 

altered native vegetation structure and a decrease in habitat quality for native fauna. Exotic flora 

frequency and cover, particularly noxious weed presence, is relatively low throughout the EIS 

study area. Subsequently, any increase in weed species abundance is likely to have a negative 

impact on surrounding vegetation and land uses.  

The principal impacts of edge effects and weed invasion would be expected to occur within the 

EIS study area, particularly at the proposed interface of the EIS proposal site with remnant 

native vegetation that is to be retained as part of the EIS proposal (see Figure 4.1). Native 

vegetation in the EIS proposal site has already been either substantially modified due to 

agricultural and/or urban development, or previously exposed to edge effects following 

construction and operation of the existing Kings Highway. Various weeds are present in SEPP 

14 wetland no 248, in particular within areas of Floodplain Swamp Forest, where the bulk of the 

edge effects would occur. 
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Mitigation measures to prevent the invasion of noxious and environmental weed species that 

could potentially impact native biota in the EIS study area would be included in the EIS proposal 

Construction Environment Management Plan (CEMP) as well as in accordance with the Roads 

and Maritime Service Biodiversity Guidelines (RMS 2011) (see Section 7.2). 

5.2.4 Introduction or spread of disease 

Construction activities within the EIS proposal site have the potential to introduce or spread 

pathogens such as Phytophthora (Phytophthora cinnamomi), Myrtle Rust (Uredo rangelii) and 

Chytrid fungus (Batrachochytrium dendrobatidis) into adjacent native vegetation through 

vegetation disturbance and increased visitation. Phytophthora and Myrtle Rust may result in the 

dieback or modification of native vegetation and damage to fauna habitats. Chytrid fungus 

affects both tadpoles and adult frogs and can cause 100% mortality in some populations once 

introduced into an area.  

Mitigation measures to prevent the introduction and spread of pathogens that could potentially 

impact native biota in the EIS study area would be included in the EIS proposal Construction 

Environment Management Plan (CEMP) as well as in accordance with the Roads and Maritime 

Service Biodiversity Guidelines (RMS 2011) (see Section 7.2). 

5.2.5 Noise, light and vibration 

Much of the EIS proposal site currently experiences ongoing noise and vibration, primarily from 

heavy traffic flows along the Kings Highway, as well to a lesser degree water craft along the 

Clyde River. The EIS proposal would increase noise levels and vibration in the vicinity of the 

EIS proposal site during construction, through plant and machinery operation and earth moving 

activities. Native fauna may temporarily vacate or avoid areas disturbed by construction 

activities but no substantial impacts on native fauna are anticipated as a result of noise and 

vibration generated by the EIS proposal. Given the existing noise and vibration levels in the EIS 

study area, the increase in noise levels as a result of construction is unlikely to substantially 

impact native biota. 

5.2.6 SEPP 14 wetlands and aquatic impacts 

Indirect impacts to aquatic habitats have the potential to occur within the EIS study area due to 

reductions in water quality during the construction phase of the EIS proposal. The EIS proposal 

could also indirectly affect upstream SEPP 14 wetland habitats within the EIS study area (as a 

result of tidal flow) as well as SEPP 14 wetland areas downstream, but outside the EIS study 

area, due to reduced water quality.  

In particular, reduced water quality may occur during the construction phase of the new bridge 

and demolition of the existing bridge. Altered erosion and sedimentation processes due to 

changed velocity flow distributions in the vicinity of the bridge also has the potential to reduce 

water quality. The high existing and post-upgrade flow velocities and volumes may result in 

scouring in and around bridge piers and abutments and in the channel upstream and 

downstream of the bridge (GHD 2016b). In a worst case scenario (i.e. without appropriate 

controls in place during construction) sediments could move downstream (or upstream to SEPP 

14 wetland within the EIS study area, as a result of tidal flow) and smother SEPP 14 wetland 

areas, reducing habitat quality.   

Various sediment controls are recommended in Section 7.2 to limit the movement of sediments. 

A minor sediment plume could occur on removal of coffer dams, but would be unlikely to impact 

SEPP 14 wetlands downstream. 
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5.2.7 Wildlife connectivity and habitat fragmentation 

The EIS proposal would further fragment habitat in the locality by increasing the width of the gap 

created by the highway. The EIS proposal would clear up to 0.21 hectares of native vegetation 

and 0.04 hectares of planted vegetation (Urban Native/Exotic), primarily from alongside the 

existing highway. It would have a negligible impact on the primary habitat corridor mapped 

along both sides of Nelligen Creek (Figure 1.1) as much of the corridor at this location is cleared 

land. The EIS proposal would not sever this corridor or isolate stands of habitat.  

An increase in the width of the gap between vegetation patches has the potential inhibit 

dispersal of native plants (vegetative propagation and seed dispersal) and remove opportunities 

for seedling establishment. Given that most of the upgrade follows the current highway 

alignment, this increase in the width of the gap is very small in most locations. 

The EIS proposal would be located in an already fragmented landscape. Fragmentation of 

native vegetation and associated fauna habitats in the locality has previously occurred through 

clearing for the Kings Highway and other roads, agriculture, transmission lines and urban areas. 

These land uses have created barriers to movement for some fauna species, particularly those 

that are limited by dispersal abilities and habitat preferences. More mobile species such as birds 

and bats can readily traverse this landscape.  

Vegetation that would be cleared from along the Kings Highway at wetland no 248 is part of 

small, already fragmented patches of vegetation located within the residential area of the 

Nelligen township. This vegetation has only limited connectivity with larger intact areas of native 

vegetation located elsewhere in the locality. Fauna that rely on large tracts of vegetation with 

large numbers of hollow-bearing trees (eg gliders, owls, microbats etc) are unlikely to occur in 

this area except on rare occasions, if at all. Some arboreal fauna, such as Common Ringtail 

Possums (Pseudochierus peregrinus) and Common Brushtail Possums (Trichosurus vulpecula) 

may occur in this vegetation.  

Given the presence of small patches of adjacent vegetation in this area, it is likely that some 

fauna attempt to cross the Kings Highway in the EIS proposal site on occasion. Fauna mortality 

through animal-car collision within the Kings Highway is likely, given current traffic levels. Gaps 

in vegetation that deter the movement of animals also have the potential to impact on genetic 

exchange and long-term viability of local populations. Even low levels of dispersal may be 

effective in maintaining the viability of a local population (Taylor and Goldingay 2009). The 

increase in the gap at this location as a result of the EIS proposal is unlikely to have a 

substantial impact on genetic exchange between individuals, given the small size of the patch 

and the limited connectivity in the area. 

Removal of 0.01 ha of South Coast River-flat Forest from wetland no 249 would have a 

negligible impact on connectivity. Vegetation at this location has already been partially cleared 

for agricultural purposes. Fauna would still be able to move around the northern edge of the EIS 

proposal site at this location. 
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5.3 Operational impacts 

Operation of the EIS proposal is likely to have little impact on native biodiversity values. There 

may be some introduction of weeds as a result of movement of vehicles, however, this would 

not differ substantially from current levels of weed introduction. Operation of the EIS proposal 

would result in noise, lights and vibration along the route, similar to the levels currently 

experienced by fauna in the area. The risk of fauna mortality as a result of vehicle strike is 

unlikely to increase as a result of the EIS proposal. The widened road would increase the barrier 

effect to a small degree where vegetation is present on either side, making it more difficult for 

small fauna such as small birds, frogs and reptiles to cross the gap.  

The length and height of the proposed bridge would be greater than that of the existing bridge, 

resulting in a larger water surface area than currently exists. This would increase the amount of 

flow that is able to pass under the bridge. Flood modelling for the EIS proposal concluded that 

minor changes to the Clyde River flood regime would occur due to the construction of the new 

bridge (GHD 2016). These changes would result in a 40-150mm decrease in flood depths within 

both SEPP 14 wetland areas that intersect the EIS study area (i.e. wetlands no. 248 and 249), 

but an increased inundation time of approximately 12 hours per year due to reduced local 

drainage, particularly east of the bridge. These minor changes to the flood regime would not be 

likely to negatively impact wetland habitats within the EIS study area. 

5.4 Cumulative impacts 

The total extent of clearing from the overall proposal (i.e. EIS proposal area plus the REF 

proposal sites) is shown in Table 5-2.  

The EIS proposal would increase the extent of vegetation clearing in the locality, and increase 

the removal of habitats for flora and fauna species, including threatened species. Other 

developments in the locality would also lead to a reduction in vegetation and habitats. Given the 

small area of the EIS proposal, and large areas of native vegetation present in the locality, 

cumulative impacts are expected to be negligible. 

Table 5-2 Total area of native vegetation clearing from the proposal (EIS and 

REF proposal areas) 

Tozer et al (2010) map unit  

(unit ID) 

Status EIS 

proposal 

site (ha) 

REF 

proposal 

site (ha) 

Total area 

to be 

cleared 

(ha) 

Batemans Bay Cycad Forest  

(WSF p90) (mod-good – high) 

Not listed 0.00 0.87 0.87 

Batemans Bay Cycad Forest  

(WSF p90) (mod-good – poor) 

Not listed 0.00 1.22 1.22 

Floodplain Swamp Forest  

(FoW p105) (mod-good) 

Swamp Oak 

Floodplain Forest 

EEC (TSC Act) 

0.15 0.34 0.49 

South Coast River-flat Forest  

(FoW p30) (mod-good – med) 

River-flat Eucalypt 

Forest on Coastal 

Floodplains EEC 

(TSC Act) 

0.00 0.80 0.80 
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Tozer et al (2010) map unit  

(unit ID) 

Status EIS 

proposal 

site (ha) 

REF 

proposal 

site (ha) 

Total area 

to be 

cleared 

(ha) 

South Coast River-flat Forest  

(FoW p30) (mod-good – poor) 

River-flat Eucalypt 

Forest on Coastal 

Floodplains EEC 

(TSC Act) 

0.01 0.41 0.42 

Estuarine Mangrove Forest  

(SL p109) (mod-good) 

Key fish habitat (FM 

Act) 

0.001 0.08 0.08 

Estuarine Saltmarsh (SL p509) 

(mod-good) 

Coastal Saltmarsh 

EEC (TSC Act) and 

VEC (EPBC Act) 

0.002 0.004 0.006 

Murramurang-Bega Lowlands 

Forest (WSF p86) (mod-good) 

Not listed 0.00 0.42 0.42 

Southeast Lowland Grassy 

Woodland (GW e20p229) 

(mod-good) 

Lowland Grassy 

Woodland of the 

South east Corner 

EEC (TSC Act) / 

CEEC (EPBC Act)  

0.05 0.20 0.25 

Urban native/exotic n/a 0.04 0.01 0.05 

Cleared land  0.16 4.30 4.46 

Total native vegetation  0.21 4.34 4.51 
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6. Impacts on threatened biota and MNES 

6.1 Key threatening processes 

A key threatening process (KTP) is defined in the TSC Act (DEC 2005) as an action, activity or 

proposal that: 

 Adversely affects two or more threatened species, populations or ecological communities; 

 Could cause species, populations or ecological communities that are not currently 

threatened to become threatened. 

A number of KTPs are listed under more than one Act. Those potentially relevant to this 

proposal are listed in Table 6-1 below. Mitigation measures to limit the impacts of these KTPs 

are discussed in Section 7.2. 

Table 6-1  Key Threatening Processes of relevance to the EIS proposal 

KTP Status Comment 

Terrestrial habitat   

Clearing of native 
vegetation 

TSC Act 

EPBC Act 

The EIS proposal includes the clearing of about 0.21 ha of 
native vegetation located along the edges of the existing 
highway and its modified approaches. Extensive areas of 
intact native vegetation are present in the locality and its 
surrounds. This minor reduction in extent is highly unlikely 
to affect the viability of remnant vegetation in the EIS 
study area or locality or reduce the extent of habitat below 
a minimum size required for any fauna species. The 
implementation of vegetation management procedures is 
recommended to limit impacts on vegetation (see Section 
7.2). 

Clearing of hollow-
bearing trees 

TSC Act Up to three trees with hollows are likely to be removed by 
the EIS proposal. The implementation of habitat 
management procedures is recommended to limit impacts 
on fauna and their habitats (see Section 7.2). 

Removal of dead wood 
and dead trees 

TSC Act The EIS proposal site contains areas of fallen timber. The 
EIS proposal would result in the removal of this timber 
during construction of the EIS proposal. The 
implementation of habitat management procedures is 
recommended to limit impacts on fauna and their habitats 
(see Section 7.2). 

Weeds   

Invasion of plant 
communities by perennial 
exotic grasses 

TSC Act The EIS proposal site contains areas of mixed exotic 
grassland. There is the potential for perennial exotic 
grasses to invade adjacent native vegetation through 
disturbance during construction of the EIS proposal and a 
shift of the disturbed edge into intact native vegetation. 
The EIS proposal would include environmental 
management measures, including weed management and 
specific consideration of potential impacts on soil, water 
and native vegetation (see Section 7.2).  
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KTP Status Comment 

Disease   

Infection of native plants 
by Phytophthora 
cinnamomi 

TSC Act; 
EPBC Act 

Construction activities have the potential to introduce 
Phytophthora into the EIS study area, through the 
transport and movement of plant, machinery and vehicles, 
as well as through any landscaping works following 
construction. The EIS proposal would include 
environmental management measures, including specific 
consideration of measures to reduce potential impacts on 
soil, water and native vegetation (see Section 7.2).  

Introduction and 
establishment of Exotic 
Rust Fungi of the order 
Pucciniales pathogenic 
on plants of the family 
Myrtaceae 

TSC Act Construction activities have the potential to introduce 
Myrtle Rust to the EIS study area. The EIS proposal would 
include environmental management measures, including 
specific consideration of measures to reduce potential 
impacts on soil, water and native vegetation (see Section 
7.2).  

Infection of frogs by 
amphibian chytrid 
causing the disease 
chytridiomycosis 

TSC Act; 
EPBC Act 

Construction activities have the potential to introduce 
amphibian chytrid to the EIS study area, which could lead 
to death of local frogs. The EIS proposal would include 
environmental management measures including specific 
consideration of measures to reduce potential impacts on 
soil, water and native vegetation (see Section 7.2).  

Waterways   

The degradation of native 
riparian vegetation along 
NSW water courses 

FM Act Construction of the EIS proposal would remove a small 
area of riparian habitat and could potentially have indirect 
impacts on riparian vegetation downstream of the EIS 
study area. Mitigation measures are recommended to limit 
the potential for adverse impacts on riparian vegetation 
(see Section 7.2). 

Alteration to the natural 
flow regimes of rivers and 
streams and their 
floodplains and wetlands 

TSC Act Construction of the EIS proposal is unlikely to permanently 
alter the flow regime of the Clyde River. Mitigation 
measures are recommended to limit the potential for 
adverse impacts on aquatic habitats (see Section 7.2). 

Instream structures and 
other mechanisms that 
alter natural flow 

FM Act  The EIS proposal would slightly increase the width of the 
Kings Highway at SEPP 14 wetland no 248. This is 
unlikely to alter natural flow in this wetland. 

Climate change   

Human-caused climate 
change 

TSC Act 

FM Act  

EPBC Act 

Combustion of fuels associated with construction and 
operation of the EIS proposal would contribute to 
anthropogenic emissions of greenhouse gases. The 
increase in greenhouse gases over time could impact 
average temperatures, rainfall patterns and bushfires, 
which can impact vegetation and habitats for flora and 
fauna. The direct impact on the local environment is likely 
to be negligible, however the EIS proposal would add to 
cumulative increases in greenhouse gases in the locality. 
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6.2 Impacts on State-listed threatened biota 

6.2.1 Threatened ecological communities 

The EIS proposal would impact four threatened ecological communities listed under the NSW 

TSC Act: 

 Swamp Oak Floodplain Forest (EEC); 

 River-flat Eucalypt Forest (EEC); 

 Coastal Saltmarsh (EEC); 

 Lowland Grassy Woodland (EEC). 

The area of each EEC that would be impacted within the EIS proposal site is provided in Table 

6-2. As a precautionary approach, it is assumed that all vegetation present within the EIS 

proposal site would be removed in association with the EIS proposal. 

Table 6-2 Area of endangered ecological communities present within the EIS 

study area and EIS proposal site. 

Threatened ecological community 

Area within 

EIS study 

area (ha) 

Area within EIS 

proposal site (ha) 

Swamp Oak Floodplain Forest (TSC Act) 0.73 0.15 

River-flat Eucalypt Forest (TSC Act) 0.85 0.01 

Coastal Saltmarsh (TSC Act) 0.58 0.002 

Lowland Grassy Woodland (TSC/EPBC Act) 0.98 0.05 

Total area of EEC 3.14 0.21 

Swamp Oak Floodplain Forest, Lowland Grassy Woodland and Coastal Saltmarsh occurs within 

SEPP 14 no 248. The EIS proposal would remove up to 0.15 hectares of Swamp Oak 

Floodplain Forest, 0.002 hectares of Coastal Saltmarsh and 0.05 hectares of Lowland Grassy 

Woodland from alongside the existing Kings Highway. This vegetation is already subject to edge 

effects and altered hydrological regimes as a result of the existing highway. The EIS proposal 

would remove 0.01 hectares of poor condition River-flat Eucalypt Forest within wetland no 249 

for construction of the eastern bridge approach and for use as a compound site. This vegetation 

has been previously cleared for cattle grazing.  

Construction activities could also potentially indirectly affect vegetation to be retained in these 

communities due to weed invasion and edge effects (see Section 5.2.3) as well as areas 

downstream as a result of erosion and sedimentation (i.e. in the absence of appropriate 

controls). The impact amelioration measures presented in Section 7 should mitigate against the 

spread of weeds, sedimentation or other indirect impacts on these EECs. The EIS proposal 

would remove a relatively minor area of habitat for these EECs and would not isolate any area 

of habitat from presently interconnected areas.  

Based on the consideration of the factors presented in the 7 part test provided in Appendix C, 

the EIS proposal is highly unlikely to have a significant adverse effect on the local occurrence of 

any of these communities. 
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6.2.2 Threatened flora species  

No threatened flora species are likely to occur or be impacted by the EIS proposal (see section 

6.2.2). No assessments of significance for flora species are considered necessary for the EIS. 

The significance of impacts on flora species has been assessed in the biodiversity report for the 

REF and no significant impact was considered likely for the EIS proposal. 

6.2.3 Threatened fauna species 

The EIS proposal is likely to have a negligible impact on threatened fauna species. While some 

threatened fauna were recorded in the overall study area, they are only likely to occur as 

transient visitors in the EIS proposal site, if at all. Potential habitat in the overall study area 

represents a negligible proportion of available foraging habitat in the locality for these wide-

ranging species. The loss of a very small area of potential habitat adjacent to the existing 

highway or within modified agricultural land would have a very minor potential for adverse 

impact upon these species.  

The hollow-dependent Glossy Black-cockatoo and Barking Owl, and the Varied Sittella, were 

recorded in the EIS study area, but not in the EIS proposal site. Other owls and parrots may 

also occur on occasion. The EIS proposal would have a negligible impact on these threatened 

fauna species given the very small area of native vegetation and few hollow-bearing trees that 

would be removed. Few Allocasuarina trees (foraging habitat for the Glossy Black-cockatoo) 

would be removed for the EIS proposal. The three hollow-bearing trees that may be removed 

are located alongside the existing highway. As such, these are unlikely to provide important 

nesting or denning habitat for threatened fauna. Large areas of good quality habitat are present 

in the locality for these threatened bird species.  

A range of hollow-dependent and cave-roosting bats may forage in the EIS proposal site on 

occasion. The EIS proposal would have a negligible impact on these threatened fauna species 

given the very small area of suitable native vegetation (about 0.05 hectares) and few hollow-

bearing trees that would be removed. The three hollow-bearing trees that may be removed are 

located alongside the existing highway. No artificial temporary roost sites are present in the 

SEPP 14 wetlands in the EIS proposal site. Large areas of good quality habitat for these 

species are present in the locality. 

For some threatened fauna species previously recorded within the locality, breeding habitat is 

not present within the EIS study area. The Grey-headed Flying-fox was observed foraging in the 

EIS study area, and may forage on occasion in the EIS proposal site, however, no breeding 

camps are present in the EIS study area. The EIS proposal would have a negligible impact on 

the foraging habitat of this threatened fauna species. 

A summary of likely impacts on fauna species is provided in Table 6-3. No assessments of 

significance are considered necessary for these species for the EIS. The significance of impacts 

on fauna species has been assessed in the biodiversity report for the REF and no significant 

impact was considered likely for the EIS proposal. 
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Table 6-3  Summary of potential impacts on fauna groups and assessment of whether a significant impact is likely 

Fauna group Species Potential impacts Level of 
impact 

AoS* 
prepared 

Significant 
impact 
likely? 

Woodland birds Varied Sittella (TSC Act) Loss of negligible area of potential foraging 
and breeding habitat (0.05 ha) 

Low No No 

Hollow-dependent 
birds 

Glossy Black-cockatoo (TSC Act) Loss of negligible area of vegetation (0.05 
ha) containing few Allocasuarina trees. 
Impacts on breeding habitat unlikely. 

Low No No 

 Little Lorikeet (TSC Act) 

Gang-gang Cockatoo (TSC Act) 

Powerful Owl (TSC Act) 

Masked Owl (TSC Act) 

Loss of negligible area of potential foraging 
habitat (0.05 ha) 

Breeding habitat unlikely to be impacted 

Low No No 

Grey-headed 
Flying-fox 

Grey-headed Flying-fox (TSC Act, EPBC 
Act) 

Loss of negligible area of potential foraging 
habitat (0.05 ha) 

No breeding habitat present 

Low No No 

Hollow-breeding/ 
roosting bats 

Eastern False Pipistrelle (TSC Act) 

Eastern Freetail Bat (TSC Act) 

Greater Broad-nosed Bat (TSC Act) 

Yellow-bellied Sheathtail-bat (TSC Act) 

Loss of negligible area of potential foraging 
habitat (0.05 ha) 

Breeding habitat unlikely to be impacted 

 

Low No No 

Cave-breeding / 
roosting bats 

Eastern Bentwing Bat (TSC Act) 

Large-footed Myotis (TSC Act)  

Negligible impact on foraging habitat  

No breeding habitat present 

No artificial roost habitat to be impacted 

Low No No 

* AoS: Assessment of significance 
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6.3 Impacts on Commonwealth-listed threatened biota 

6.3.1 Threatened ecological communities 

Approximately 0.002 hectares of Coastal Saltmarsh would be removed as a result of the EIS 

proposal. Coastal Saltmarsh is listed as a Vulnerable Ecological Community under the 

Commonwealth EPBC Act (Subtropical and Temperate Coastal Saltmarsh, Threatened Species 

Scientific Committee, 2013). 

The impact area comprises three discrete and very narrow roadside strips of this community 

that occur west of Nelligen Bridge, north and south of the Kings Highway. The single impact 

area south of the Kings Highway (<0.001 ha) does not form an occurrence of the Vulnerable 

community, as protected under the EPBC Act, due to its small patch size (see section 4.6.1). 

Both areas north of the highway form part of a single Coastal Saltmarsh patch that does form a 

local occurrence of the Vulnerable community under the EPBC Act.   

Construction works are likely to result in some erosion and sedimentation, which have the 

potential to affect adjacent downstream areas of this community. Mitigation measures have 

been proposed in Section 7 to minimise the potential for indirect downstream impacts. 

Substantially larger areas of the community are to be retained in the EIS study area (see Table 

5-1). As Coastal Saltmarsh is listed as Vulnerable under the EPBC Act, the preparation of an 

assessment of significance pursuant to the EPBC Act significant impact guidelines is not 

required (DoT 2013). Based on the consideration of the factors presented in the 7 part test 

provided in Appendix C, the EIS proposal is highly unlikely to have a significant adverse effect 

on the local occurrence of this community.Up to 0.05 hectares of Lowland Grassy Woodland 

would be removed as a result of the EIS proposal. Lowland Grassy Woodland is listed as a 

Critically Endangered Ecological Community under the Commonwealth EPBC Act (Threatened 

Species Scientific Committee, 2013a). 

Much of the Lowland Grassy Woodland to be removed is composed of derived grassland and is 

absent of canopy trees. Better quality vegetation is located adjacent to the EIS proposal site. 

There is potential for indirect impacts upon Lowland Grassy Woodland adjacent to the EIS 

proposal site from erosion and sedimentation. Mitigation measures have been proposed in 

Section 7 to minimise the potential for indirect project impacts.  

Based on the consideration of the factors presented in the 7 part test provided in Appendix C, 

and considering the EPBC Act significant impact guidelines, the EIS proposal is highly unlikely 

to have a significant adverse effect on the local occurrence of this community. 

6.3.2 Threatened flora species 

No Commonwealth-listed threatened flora species are likely to occur or be impacted by the EIS 

proposal (see section 4.6.1). No assessments of significance for flora species are considered 

necessary for the EIS. The significance of impacts on flora species has been assessed in the 

biodiversity report for the REF and no significant impact was considered likely for the EIS 

proposal. 
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6.3.3 Threatened fauna species 

The Greater Glider, recently listed as a vulnerable species under the EPBC Act, was recorded 

immediately adjacent to the EIS study area. Negligible foraging habitat is present within the EIS 

proposal site (about 0.05 hectares). The patch size of the EIS proposal site and adjacent 

vegetation is limited in extent. There is limited connectivity between the EIS proposal site and 

other patches of native vegetation in the locality. This species is unlikely to occur in the EIS 

proposal site given the small patch size and limited connectivity with other good quality 

vegetation. Given these considerations, an assessment of significance was not considered 

necessary for this species. 

No other threatened terrestrial fauna species listed under the EPBC Act is likely to be impacted 

by the EIS proposal. As described in section 6.2.1, the EIS proposal would remove a negligible 

proportion of available habitat for species such as the Grey-headed Flying-fox. Given these 

considerations, no assessments of significance for these species were considered necessary. 

The EIS proposal is unlikely to have a significant impact on any MNES listed under the EPBC 

Act. The referral of the EIS proposal to the Minister for the Environment is not necessary. 
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7. Avoid, minimise and mitigate impacts 

The EIS proposal would result in direct impacts on native biota and their habitats within the EIS 

proposal site. Specific mitigation measures are recommended to minimise likely impacts on the 

natural environment.  

The EIS proposal would result in some unavoidable residual adverse impacts imposed upon 

some elements of the natural environment, including removal of native vegetation and 

imposition of edge effects on areas of retained native vegetation. These residual impacts are 

not expected to impose a significant negative effect on any local populations of native biota, 

including threatened biota and their habitats which occur in the EIS study area (see Section 8). 

Recommended mitigation measures for the EIS proposal are provided below.  

7.1 Avoidance and minimisation 

The preliminary environmental investigation (PEI) assessed six options for bridge alignment 

(URS 2014). The PEI found that developing an option toward the north of the existing Nelligen 

bridge would likely result in fewer interactions with environmental constraints than a new bridge 

developed to the south of the existing bridge. In particular, this was due to the northern options 

reducing impacts on constraints associated with the village of Nelligen (e.g. non-indigenous 

heritage values, noise and vibration sensitive receivers, residents and the community). 

Conversely, the northern options were found to be more likely to have a greater impact on the 

identified SEPP 14 wetlands, endangered ecological communities and threatened species 

compared to the southern options (URS 2014). As such, there has been little opportunity for the 

EIS proposal to avoid or minimise impacts on biodiversity values. 

The EIS proposal site is located where the EIS proposal overlaps mapped SEPP 14 wetlands. 

As noted in section 5.1.1, the EIS proposal would remove 0.40 hectares of wetland no. 248, of 

which only 0.15 hectares is actually wetland vegetation and 0.16 hectares is already cleared 

land. The EIS proposal would remove 0.01 hectares of wetland no. 249, none of which 

comprises wetland vegetation. The EIS proposal has been designed to have negligible impact 

on this latter area, however, some impacts on both mapped SEPP 14 wetland areas are 

unavoidable. 

7.2 Mitigation measures 

7.2.1 Construction 

The environmental safeguards outlined in Table 7-1 would be implemented to address the 

potential construction impacts of the EIS proposal on biodiversity values. A Construction 

Environmental Management Plan (CEMP) would be prepared, that would identify the specific 

measures for the ‘Pre-construction’ and ‘Construction’ stages, including work methods, 

contingencies, roles and responsibilities.   
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Table 7-1  Environmental safeguards (construction) 

Issue Safeguard Timing Responsibility 

Environmental 
management 

A CEMP would be prepared, including the 
specific mitigation measures and relevant 
sub plans along with work methods, 
contingencies, roles and responsibilities. 

The mitigation measures included in the 
CEMP and relevant sub-plans would be 
implemented during pre-construction and 
construction stages.  

Pre-
construction 

Construction 
contractor 

Habitat loss Measures to further avoid and minimise the 
construction footprint and native vegetation 
or habitat removal would be investigated 
during detailed design and implemented 
where practicable and feasible. 

Detailed 
design 

Construction 
contractor 

Worker 
inductions 

Ensure all workers are provided with an 
environmental induction prior to starting 
construction activities on site. This would 
include but is not limited to information on the 
ecological values of the site and protection 
measures to be implemented to protect 
biodiversity during construction. 

Pre-
construction 

Construction 
contractor 

Erosion and 
sediment 

Erosion and sediment control measures 
would be established prior to construction in 
accordance with the measures and 
recommendations provided by SEEC (2016). 
Furthermore, in general, sediment 
management measures should be in 
accordance with the principles and guidelines 
included in Soils and Construction – 
Managing Urban Stormwater Volume 1 
(Landcom, 2004) and Volume 2D – Main 
Roads (DECC, 2008).  Controls would be 
managed and maintained in accordance with 
the CEMP to ensure their ongoing 
functionality 

Pre-
construction 

Construction 
contractor 

Dust Specific measures would be incorporated into 
the CEMP to minimise the generation of dust 
and associated impacts on natural 
environments adjacent and downstream of 
the site. These should include: 

 Setting maximum speed limits for 
construction traffic within the site to limit 
dust generation 

 Use of a water tanker or similar to spray 
unpaved roads during construction where 
required 

 Application of dust suppressants or 
covers on soil stockpiles where required 

 Removal off site of excavated fill 
materials not required for backfilling as 
soon as feasibly possible 

 Disturbed areas are to be progressively 
stabilised to prevent erosion and weed 
establishment, in accordance with 
Biodiversity Guidelines: Protecting and 
managing biodiversity on RMS projects 
(RMS Environment Branch 2011). 

Pre-
construction/ 
construction 

Construction 
contractor 



 

GHD | Report for Roads and Maritime Services - Nelligen Bridge EIS, 21/25173 | 87 

Issue Safeguard Timing Responsibility 

Contaminants Specific measures would be incorporated into 
the CEMP to minimise the potential for 
chemical spills and associated impacts on 
natural environments adjacent to and 
downstream of the site. These should 
include: 

 Storage of chemicals in clearly marked 
and bunded areas 

 Management of sewerage tanks, 
including regular emptying and disposal 
off site 

 Regular inspection of vehicles and 
mechanical plant for leakage of fuel or oil 

 No refuelling of vehicles, vehicle 
maintenance or washing of vehicles 
within 20 m of waterways  

 An emergency plan for spills, to minimise 
the risk of impacts on retained vegetation 
and downstream habitats.  

Pre-
construction/ 
construction 

Construction 
contractor 

Vegetation 
clearance and 
habitat loss 

Disturbance and removal of some areas of 
native vegetation and habitat would be 
unavoidable during the construction phase. 
To reduce the potential for adverse impacts 
on ecologically sensitive areas the following 
measures would be implemented: 

 Exclusion zones are to be identified and 
demarcated prior to clearing in 
accordance with the Roads and Maritime 
Biodiversity Guidelines (Guide 2: 
Exclusion zones) (RTA 2011). 

 Protocols for clearing of vegetation would 
be developed and implemented in 
accordance with the Roads and Maritime 
Biodiversity Guidelines (Guide 4: Clearing 
of vegetation and removal of bushrock) 
(RTA 2011). 

 Protocols for preventing the introduction 
and/or spread of disease causing agents 
such as bacteria and fungi would be 
developed and implemented in 
accordance with the Roads and Maritime 
Biodiversity Guidelines (Guide 7: 
Pathogen Management) (RTA 2011). 

 Installation of nest boxes in accordance 
with Biodiversity Guidelines: Protecting 
and managing biodiversity on RMS 
projects (RMS Environment Branch 
2011). The majority of nest boxes should 
be installed about one month prior to 
construction to provide a safe location for 
relocation of fauna during clearing 
operations. The number of nest boxes 
installed would depend on the number of 
hollows likely to be removed and sizes of 
hollows to be removed and would be 
determined in consultation with the 
project ecologist. 

Pre-
construction/ 
construction 

Construction 
contractor, site 
ecologist/ 
environmental 
officer 
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Issue Safeguard Timing Responsibility 

Pre-clearance 
surveys for 
threatened 
species 

Pre-clearance surveys would be undertaken 
by a qualified ecologist and the required 
methodology would be developed by the 
project ecologist as part of the CEMP.  

Surveys should include: 

 Targeted searches for East Lynne Midge 
Orchid (Genoplesium vernale) undertaken 
during the peak flowering period of the 
species (mid-November to late-
December), within potential habitat that is 
to be removed, when a nearby reference 
population is known to be flowering (or 
upon advice from a local expert identified 
by OEH) to confirm the species’ presence 
or otherwise within the EIS proposal site. 
If the species is found to be present within 
the EIS proposal site, the magnitude of 
impact of the EIS proposal on this species 
would need to be reassessed. Suitable 
mitigation measures would need to be 
developed with input from OEH and the 
Flora and Fauna Management Plan would 
be updated to reduce the potential for 
adverse impacts on this species as a 
result of the EIS proposal and to manage 
the species into the future. Offsets would 
also be required if this species is found to 
be present in the EIS proposal site. 

 A pre-clearance procedure would be 
developed and implemented in 
accordance with the Roads and Maritime 
Biodiversity Guidelines (Guide 1: Pre-
clearing process) (RTA 2011) and would 
include (but not be limited to) inspection 
of hollow trees prior to removal; 

 Any unexpected threatened species finds 
would be dealt with in accordance with 
the unexpected finds procedure outlined 
in the Roads and Maritime Biodiversity 
Guidelines (RTA 2011); 

 Fauna handling would be conducted in 
accordance with the Roads and Maritime 
Biodiversity Guidelines (Guide 9: Fauna 
handling) (RTA 2011) 

Pre-
construction/ 
construction 

Construction 
contractor, site 
ecologist/ 
environmental 
officer 

Weeds Protocols for preventing or minimising the 
spread of noxious and environmental weeds 
would be developed and implemented in 
accordance with the Roads and Maritime 
Biodiversity Guidelines (Guide 6: Weed 
Management) (RTA 2011). 

Pre-
construction/ 
construction 

Construction 
contractor 
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Issue Safeguard Timing Responsibility 

Aquatic habitats 
and water 
quality 

Protocols for minimising impacts on aquatic 
habitat would be developed and implemented 
in accordance with Roads and Maritime 
Biodiversity Guidelines (Guide 10: Aquatic 
habitats and riparian zones) (RTA 2011). 
This would also include relevant measures 
from the Office of Water Guidelines for 
Riparian Corridors on Waterfront Lands and 
Guidelines for Vegetation Management 
Plans. 

Pre-
construction/ 
construction 

Construction 
contractor 

7.2.1 Operation 

The environmental safeguards outlined in Table 7-2 would be implemented to address the 

potential operational impacts of the EIS proposal on biodiversity values during operation.  

Table 7-2 Environmental safeguards (operation) 

Issue Safeguard Timing Responsibility 

Weeds Ongoing weed management and control in 
accordance with the Roads and Maritime 
Biodiversity Guidelines (RMS 2011). 

Operation Roads and 
Maritime 

Nest boxes Monitoring of nest boxes in accordance with 
Biodiversity Guidelines: Protecting and 
managing biodiversity on RMS projects (RMS 
Environment Branch 2011). 

Operation Roads and 
Maritime 

7.3 Offset requirements 

The EIS proposal is located predominantly in a modified landscape, and impacts on biodiversity 

have generally been avoided or minimised. The EIS proposal would remove 0.40 hectares of 

wetland no. 248, of which about 62.5 per cent (0.25 hectares) is non-wetland vegetation, 

including 0.05 ha of Southeast Lowland Grassy Woodland, 0.04 ha of Urban Native/exotic 

vegetation and 0.16 ha of already cleared land. Within wetland 248 about 0.2 hectares of native 

vegetation would be removed (of which 0.15 hectares is actually wetland vegetation – 

predominately Floodplain Swamp Forest). A negligible area of key fish habitat (saltmarsh and 

mangrove) may be impacted (0.002 and 0.001 ha respectively). Clearing within wetland 248 

would take place along the already disturbed and modified edges of the Kings Highway. Native 

vegetation at this location is already subject to edge effects and altered hydrological regimes. 

The EIS proposal would remove 0.01 hectares of wetland no. 249. This comprises already 

partially cleared native vegetation, none of which comprises wetland vegetation (Adam et al 

1985). 

Policy and guidelines for fish habitat conservation and management (DPI 2013) details DPIs 

policies and guidelines for mitigating and offsetting impacts on fish habitat. NSW DPI enforces a 

‘no net loss’ habitat policy as a permit condition or condition of consent. This may require 

proponents to conduct habitat rehabilitation and/or provide environmental compensation. In 

addition, a monetary bond or payment may be required to be lodged with NSW DPI to ensure 

the works are completed in accordance with the permit conditions. A management plan must be 

prepared for any compensatory area of habitat (DPI 2013). 
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NSW DPI calculates habitat compensation on a minimum 2:1 basis for all key fish habitat (TYPE 

1-3) to help redress other indirect impacts of development. Compensation for disturbances to 

SEPP 14 coastal wetlands (which may include TYPE 1 and 2 habitats) requires approval from 

the Department of Planning and Infrastructure and a ratio of 10:1 generally applies. This is 

calculated at the rate of $51/m2 for marine and freshwater vegetation which equates to $102/m2 

to meet the 2:1 habitat offset requirement (DPI 2013). 

Roads and Maritime has conducted preliminary discussions with DPI in regards to offset 

requirements for the overall proposal. Roads and Maritime’s preferred method would be habitat 

rehabilitation rather than environmental compensation. Further discussions would be held with 

DPI to finalise the details regarding an appropriate offset. 

Mitigation measures have been recommended to minimise the impacts of the EIS proposal on 

biodiversity values. In particular, these include: 

 Stabilisation of disturbed areas to prevent erosion and weed establishment; 

 Salvage and relocation (not removal) of large woody debris; 

 Revegetation of riparian areas following demolition of the old bridge; 

 Ongoing weed management and control during operation. 

An offset strategy would also be prepared as part of the REF in accordance with the Roads and 

Maritime offset guidelines (RMS 2011) and the OEH offsetting principles (OEH 2014). As 

detailed in the biodiversity impact assessment for the REF (GHD 2016a), Roads and Maritime 

must consider offsets in relation to the removal of the following within the REF proposal site:  

 1.21 ha of River-flat Eucalypt Forest on Coastal Floodplains EEC, of which 0.80 ha is in 

moderate/good-medium, and 0.43 ha in moderate/good-poor condition; 

 2.70 ha potential habitat of the East Lynne Midge Orchid (Genoplesium vernale); 

 0.09 ha of Type 2 ‘key fish habitat’, comprising 0.08 ha of mangroves and 0.01 ha of 

saltmarsh (not located in the SEPP14 wetlands). 

The REF offset strategy would likely use the biobanking assessment methodology (OEH 2014a) 

to offset impacts on terrestrial vegetation. As noted above, Roads and Maritime has conducted 

preliminary discussions with DPI regarding offset requirements for the overall proposal. A 

combined offset approach for both parts of the proposal is preferred.  
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8. Conclusion 

8.1 Impacts on SEPP 14 wetlands 

This report has been prepared with reference to the Secretary’s Environmental Assessment 

Requirements (SEARs) to support the EIS for the proposal. The specific focus of this report is to 

assess potential impacts on biodiversity values associated with the areas of SEPP 14 wetlands 

that would be directly encroached by the proposal only. The existing environment of the overall 

study area and impact of the proposal as a whole on those environments, including impacts on 

the Clyde River and SEPP 14 wetlands downstream of the EIS study area, are documented in 

the biodiversity assessment prepared to support the proposal REF.  

The proposal is located in a modified area adjacent to the existing highway and within partially 

cleared agricultural land. The proposal would remove 0.40 hectares of wetland no. 248 (of 

which 62.5 per cent is non-wetland vegetation) and 0.01 hectares of wetland no. 249. 

Wetland vegetation that would be removed from within SEPP 14 no 248 wetland includes 0.15 

hectares of Floodplain Swamp Forest, negligible areas of Estuarine Saltmarsh and Estuarine 

Mangrove Forest (0.002 ha and 0.001 ha respectively). In addition, 0.05 hectreas of ‘terrestrial 

vegetation’ (Lowland Grassy Woodland), 0.04 hectares of Urban Native/Exotic vegetation and 

0.16 hectares of already cleared land would be removed from wetland 248. Construction works 

are to be located mostly along the edge of the existing road embankment and thus the adjacent 

vegetation is already modified as a result of this previous disturbance.  

The proposal would remove up to 0.01 hectares of the mapped area of SEPP 14 wetland 249. 

Vegetation at this location is composed of South Coast River-flat Forest, a ‘terrestrial’ (i.e. non-

wetland) vegetation type, as described in Section 4.2.4. 

Given the very small area of construction, indirect impacts are likely to be limited. There is the 

potential for erosion and sedimentation and introduction of weeds and pollutants. Mitigation 

measures have been proposed to minimise the risk of indirect impacts. 

Roads and Maritime would negotiate with DPI regarding the offsets required to offset the loss of 

wetland vegetation within the SEPP 14 wetlands. 

8.2 Assessment of key thresholds 

On the basis of the assessments undertaken, the following conclusions have been reached with 

respect to the key thresholds identified in the threatened species assessment guidelines 

(DEC/DPI 2005). 

Whether or not the proposal, including actions to avoid or mitigate impacts or 

compensate to prevent unavoidable impacts, would maintain or improve biodiversity 

values. 

Measures to avoid and mitigate impacts on biodiversity values associated with the proposal are 

provided in section 7.2. The proposal is located in a modified environment. The majority of it is 

located along the already disturbed edge of the existing highway, and a small portion is located 

within partially cleared agricultural land. The EIS proposal site is located where the proposal 

overlaps mapped SEPP 14 wetlands. As noted in section 5.1.5, the EIS proposal would remove 

0.40 hectares of wetland no. 248, of which only 0.15 hectares is actually wetland vegetation and 

0.20 hectares is already cleared/developed land. The EIS proposal would remove 0.01 hectares 

of wetland no. 249, none of which comprises wetland vegetation. The EIS proposal has been 

designed to have negligible impact on wetland 249, however, some impacts on both wetlands 

are unavoidable. The proposal would remove a total of 0.21 hectares of native vegetation, 
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comprising threatened ecological communities and a neligible area of key fish habitat. The 

proposal is unlikely to have a significant effect on any threatened biota. 

Specific mitigation measures are recommended to minimise the potential for any indirect 

impacts on the natural environment outside the EIS proposal site during construction. Any 

residual impacts are not expected to impose a significant negative effect on any local 

populations of native biota, including TECs or threatened species and their habitats which occur 

in the EIS study area or in adjoining habitats. Revegetation of disturbed areas and weed 

management would reduce residual impacts.  

An offset strategy would be prepared for the EIS and REF proposals. This would include 

rehabilitation of riparian areas as required by DPI as an offset for impacts on key fish habitat. In 

addition, Roads and Maritime would provide an offset for impacts on native biota where the 

offset. threshold is met. This would include offsetting impacts on River-flat Eucalypt Forest, 

likely via biobanking. The offset strategy for the overall proposal would therefore maintain or 

improve biodiversity values in the region. 

Given the above points, the proposal is likely to maintain or improve biodiversity values. 

Whether or not the proposal is likely to reduce the long-term viability of a local 

population of any threatened species, population or ecological community.  

The proposal would impact four threatened ecological communities. Swamp Oak Floodplain 

Forest, Lowland Grassy Woodland and Coastal Saltmarsh occur within SEPP 14 no 248. The 

proposal would remove up to 0.15 hectares of Swamp Oak Floodplain Forest, 0.002 hectares of 

Coastal Saltmarsh and 0.05 hectares of Lowland Grassy Woodland from alongside the existing 

Kings Highway. This vegetation is already subject to substantial edge effects and altered 

hydrological regimes as a result of the existing highway. The proposal would remove 0.01 

hectares of poor condition River-flat Eucalypt Forest within SEPP 14 no 249 for construction of 

the eastern bridge approach and for use as a compound site. This vegetation has been 

previously cleared for cattle grazing.  

Construction activities could also potentially indirectly affect vegetation to be retained in these 

communities due to weed invasion and edge effects as well as areas downstream from erosion 

and sedimentation (i.e. in the absence of appropriate controls). The proposal would remove a 

relatively minor area of habitat for these EECs and would not isolate any area of habitat from 

presently interconnected areas. Given the very small area of impact, and existing disturbance 

the proposal is highly unlikely to have a significant adverse effect on the local occurrence of any 

of these communities. 

The proposal is not likely to impact any threatened flora species. 

Measures have been incorporated into the proposal to mitigate potential indirect impacts on 

adjacent or downstream habitats and would be implemented via a construction environmental 

management plan.  

Given the above points, the proposal is not likely to reduce the long-term viability of any local 

populations of threatened species, populations or ecological communities. 

Whether or not the proposal is likely to accelerate the extinction of any species, 

population or ecological community or place it at risk of extinction.  
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The proposal is considered highly unlikely to accelerate the extinction of threatened species 

given: 

 Direct impacts are limited to the clearing of 0.21 hectares of native vegetation and 0.04 

hectares of Urban Native/Exotic vegetation only; 

 The proposal would impact a negligible area of foraging habitat for fauna species; 

 The proposal would remove a negligible area of potential habitat for threatened flora 

species. 

Given these points, the proposal is unlikely to accelerate the extinction of any species, 

population or ecological community or place it at risk of extinction. 

Whether or not the proposal will adversely affect critical habitat. 

No listed critical habitat would be removed or adversely affected as a result of the proposal. 

8.3 Summary of key findings 

In total, the proposal would remove about 0.21 hectares of native vegetation, comprising minor 

areas of threatened ecological communities and key fish habitat. There would be no permanent 

or temporary blockage of fish passage. The proposal is unlikely to have a significant effect on 

any threatened biota. Where impacts are unavoidable, mitigation measures have been 

proposed to minimise the potential for indirect impacts. Assessments of significance were 

prepared pursuant to Section 5A of the EP&A Act for threatened biota likely to be impacted by 

the proposal. No threatened biota is likely to be significantly affected by the proposal and a 

Species Impact Statement is not required. 

On the basis of the assessments undertaken, the proposal is not likely to result in a significant 

impact on any matter of national environmental significance under the EPBC Act, including 

threatened and migratory species. Accordingly, the proposal has not been referred to the 

Commonwealth Department of the Environment for further assessment or approval under the 

EPBC Act. 

Mitigation measures have been recommended to minimise the impacts of the proposal on 

biodiversity values. In particular, these include: 

 Clear demarcation of vegetation protection areas, clearing limits, hollow-bearing trees 

 Installation of sediment and erosion control measures prior to clearing 

 Salvage and relocation (not removal) of large woody debris where feasible 

 Progressive stabilisation of disturbed areas to prevent erosion and weed establishment 

following construction 

 Ongoing weed management and control during operation. 

Given the above considerations, there is likely to only be minor residual impacts on the natural 

environment. Roads and Maritime’s preferred method of offsetting residual impacts would be 

habitat rehabilitation rather than environmental compensation.  

A preliminary Biodiversity Offset Strategy has been prepared as part of the REF in accordance 

with the Roads and Maritime biodiversity offset guidelines (RMS 2011) and the OEH offsetting 

principles (OEH 2014). The Biodiversity Offset Strategy would likely use the biobanking 

assessment methodology (OEH 2014a) to offset impacts on terrestrial vegetation. Roads and 

Maritime has conducted preliminary discussions with DPI regarding offset requirements for the 

proposal. A combined offset approach for both parts of the proposal is preferred.  
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Threatened ecological communities that occur in the EIS proposal site 

Scientific Name TSC/FM 
Act 

EPBC 
Act 

Habitat Association Likelihood of occurrence 
in the EIS proposal site 

TECs     

Coastal Saltmarsh in the New South 
Wales North Coast, Sydney Basin 
and South East Corner Bioregions 

EEC VEC Coastal Saltmarsh occurs in the intertidal zone on the shores of estuaries and lagoons that are 
permanently or intermittently open to the sea. It is frequently found as a zone on the landward 
side of mangrove stands. Characteristic plants include Baumea juncea, Sea Rush (Juncus 
kraussii subsp. australiensis), Samphire (Sarcocornia quinqueflora subsp. quinqueflora), Marine 
Couch (Sporobolus virginicus), Streaked Arrowgrass (Triglochin striata), Knobby Club-rush 
(Ficinia nodosa), Creeping Brookweed (Samolus repens), Swamp Weed (Selliera radicans), 
Seablite (Suaeda australis) and Prickly Couch (Zoysia macrantha). 

Present 

Community confirmed as 
present within the EIS 
proposal site. 

Freshwater Wetlands on Coastal 
Floodplains of the New South Wales 
North Coast, Sydney Basin and 
South East Corner Bioregions 

EEC - Occurs in coastal areas subject to periodic flooding with standing fresh water for at least part of 
the year. Typically on silts, muds or humic loams below 20 m elevation in low-lying parts of 
floodplains, alluvial flats, depressions, drainage lines, backswamps, lagoons and lakes.  
Structure and composition varies spatially and temporally depending on the water regime, though 
is usually dominated by herbaceous plants and has few woody species.  

Nil  

Community confirmed as 
present within the EIS study 
area. None present within 
the EIS proposal site. 

River-Flat Eucalypt Forest on 
Coastal Floodplains of the NSW 
North Coast, Sydney Basin and 
South East Corner bioregions 

EEC - Occurs on flats, drainage lines and river terraces of coastal floodplains where flooding is periodic 
and soils generally rich in silt, lack deep humic layers and have little or no saline (salt) influence. 
Occurs south from Port Stephens in the NSW North Coast, Sydney Basin and South East Corner 
bioregions. Characterised by a tall open canopy layer of eucalypts with variable species 
composition.  

Present 

Community confirmed as 
present within the EIS 
proposal site. 

Swamp Oak Floodplain forest of the 
NSW North Coast, Sydney basin 
and South East Corner Bioregions 

EEC - Typically occurs below 20m above sea level on waterlogged or periodically inundated flats, 
drainage lines, lake margins and estuarine fringes on coastal floodplains of NSW. Associated with 
grey-black clay-loams and sandy loams, saline or sub-saline groundwater. 
Structure variable from open forests to scrubs or reedlands with scattered trees. Canopy 
dominated by Casuarina glauca (north of Bermagui) or Melaleuca ericifolia (south of Bermagui). 

Understorey characterised by frequent occurrences of vines, a sparse cover of shrubs, and a 
continuous groundcover of forbs, sedges, grasses and leaf litter.  

Present 

Community confirmed as 
present within the EIS 
proposal site. 
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Scientific Name TSC/FM 
Act 

EPBC 
Act 

Habitat Association Likelihood of occurrence 
in the EIS proposal site 

Lowland Grassy Woodland in the 
South East Corner Bioregion 

EEC CEEC Lowland Grassy Woodland is currently known to occur within the Bega Valley, Eurobodalla and 
Palerang Local Government Areas. Major occurrences are found to the west of Batemans Bay, 
around Moruya, in the Araluen valley, in the Cobargo - Bega – Candelo area, the Towamba Valley 
and near Tanja. 

This community is associated with rainshadow areas of the south coast and hinterland of New 
South Wales. Typically the community comprises an open tree canopy, a near-continuous 
groundcover dominated by grasses and herbs, sometimes with layers of shrubs and/or small 
trees. Undisturbed stands of the community may have a woodland or forest structure. Small trees 
or saplings may dominate the community in relatively high densities after partial or total clearing. 
The community also includes 'derived' native grasslands which result from removal of the woody 
strata from the woodlands and forests. 

Present 

Community confirmed as 
present within the EIS 
proposal site. 

Key: CEEC – critically endangered ecological community; EEC – endangered ecological community. 
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Likelihood of occurrence of threatened flora in the EIS study area 

Scientific name Common name TSCAct 

status 

EPBC 

Act 

status 

Habitat association Nature of record Likelihood of 
occurrence in the EIS 
proposal site 

Potential impact 

Budawangia 

gnidioides 

Budawangs Cliff-
heath 

V V Occurs on skeletal soil in sandstone 
crevices or on sandy ledges beneath cliffs, 
on the margins of open forest and 
heathland. The only records of this species 
are from the Northern Budawang Range 
west of Ulladulla. 

Previously 
recorded in 
locality, 1 record 
(OEH 2015). 

Nil 

EIS study area outside 
known range of species.  

Preferred substrates not 
present within EIS study 
area.  

Nil 

 

Caladenia tessellata Thick-lipped 
Spider-orchid 

E V This species of orchid inhabits grassy 
sclerophyll woodland on clay loam or sandy 
soils, and low woodland with stony soil. 
Flowering generally occurs between 
September and November, however late 
flowering in September or early October has 
been recorded in southern populations. This 
species is known from Sydney (historic 
records), Wyong, Ulladulla and Braidwood 
regions in NSW. Kiama and Queanbeyan 
populations are presumed extinct. Records 
from the 1930's occur within the Huskisson 
area. C. tessellata occurs on the coast of 
Victoria from east of Melbourne to almost 
the NSW border. 

Predicted to 
occur within 
10km (DoE 2015) 

Unlikely 

EIS study area occurs 
outside known range of 
species. 

Preferred substrates not 
present within overall 
study area. 

No previous records of 
species within locality. 

Unlikely 

 

Correa baeuerlenii Chef's Cap Correa V V Occurs in riparian sites within forests of 
various eucalypts, including Silvertop Ash 
(Eucalyptus sieberi), Yellow Stringybark (E. 
muelleriana), Blue-leafed Stringybark (E. 
agglomerata) and Spotted Gum (Corymbia 
maculata), or she-oak woodland. It has been 

recorded between Nelligen (on Nelligen 
Creek and the Buckenbowra River) and 
Mimosa Rocks National Park. 

Previously 
recorded in 
locality, 4 records 
(OEH 2015). 

Possible 

Riparian habitat present 
within EIS proposal site. 

Unlikely 

Readily detectable 
species, not detected 
within EIS study area 
during targeted species 
searches. 
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Scientific name Common name TSCAct 

status 

EPBC 

Act 

status 

Habitat association Nature of record Likelihood of 
occurrence in the EIS 
proposal site 

Potential impact 

Genoplesium vernale East Lynne 
Midge-Orchid 

V V This orchid is currently only known from a 
narrow (approx 12km wide) strip of 
vegetation from 17km south of Batemans 
Bay to 24km north of Ulladulla, although 
there is also a record within Booderee 
National Park at Jervis Bay. The species is 
confined to well drained, low fertility soils 
(typically sandy-clays) and are usually found 
in areas of open understorey within dry 
sclerophyll forests.  Sites are usually 
dominated by Yertchuck (Eucalyptus 
consideniana), Sydney Peppermint (E. 
piperita), White Stringybark (E. globoidea) 
and Silvertop Ash (E. sieberi) with one site 
dominated by Blackbutt (E. pilularis). Other 
associated species include Red Bloodwood 
(Corymbia gummifera) which is present in 
the majority of sites, and Blue-leaved 
Stringybark (E. agglomerata) and Large-
fruited Red Mahogony (E. scias), with a 
reliable indicator species being the 
Sedge/Grass (Cyathochaeta diandra). Two 

atypical sites southwest of Mogo are 
dominated by White Stringybark (E. 
globoidea) and have Spotted Gum 
(Corymbia maculata) present as well as Red 
Bloodwood and Ironbark (E. fibrosa) (NPWS 
2002b) 

Predicted to 
occur within 
10km (DoE 2015) 

Possible 

EIS study area within 
known range of species. 

Negligible area of 
marginal potential 
habitat present within 
EIS proposal site. 

Indicator canopy 
species present within 
the EIS study area. 

No previous records of 
species within locality. 

Unlikely 

Proposal would remove 
a negligible area of 
marginal potential 
habitat only. N.B. 
Survey was not 
undertaken during the 
species’ flowering 
period. 

Haloragis exalata 
subsp. exalata 

Wingless 

Raspwort 

V V Occurs in areas of western Sydney, 
Kosciuszko National Park, the Bega Valley, 
Bungonia Gorge east of Goulburn on the 
Central Tablelands, the Shoalhaven River 
and Lake Illawarra on the Central Coast, the 
North Coast and the Northern Tablelands. 
This species is known from a range of 
vegetation types, all of which appear to have 
a history of recurrent disturbance and 
appears to be a post disturbance coloniser.  

Predicted to 
occur within 
10km (DoE 2015) 

Possible 

Riparian habitat 
(potential habitat)  
present within EIS 
proposal site. 

No previous records of 
species within locality. 

 

 

Unlikely 

Readily detectable 
species, not detected 
within EIS study area 
during targeted species 
searches. 
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Scientific name Common name TSCAct 

status 

EPBC 

Act 

status 

Habitat association Nature of record Likelihood of 
occurrence in the EIS 
proposal site 

Potential impact 

Persicaria elatior Knotweed V V Knotweed is known from the North Coast, 
Central Coast, and South Coast botanical 
subdivisions of NSW. It occurs on sandy, 
alluvial soil in swampy areas and riparian 
herblands along watercourses and lake 
edges. Associated plant species include 
Melaleuca linearifolia, M. quinquenervia, 
Pseudognaphalium luteoalbum, Persicaria 
hydropiper, Floydia praealta and Cyperus 
semifertilis.  

Predicted to 
occur within 
10km (DoE 2015) 

Unlikely 

Only marginal Swamp 
Oak forest habitat 
present within EIS 
proposal site.  

No previous records of 
species within locality. 

Unlikely 

Not detected within EIS 
study area during site 
assessment. 

Thesium australe Austral Toadflax V V Found in small, scattered populations along 
the east coast, northern and southern 
tablelands. Occurs in grassland or grassy 
woodland, and is often found in association 
with Kangaroo Grass (Themeda australis). 

Predicted to 
occur within 
10km (DoE 2015) 

Unlikely 

Very small area of 
grassy woodland 
present in EIS proposal 
site. 

No previous records of 
species within locality. 

Unlikely 

Not detected within EIS 
study area during site 
assessment. 

Zieria tuberculata Warty Zieria V V This species is known only from Little 
Dromedary Mountain and the lower eastern 
slopes of Mt Dromedary in the Central Tilba 
area on the South Coast of NSW. It occurs 
in shrub communities on monzonite rock 
outcrops, fringed by temperate rainforest or 
eucalypt open forest. 

Predicted to 
occur within 
10km (DoE 2015) 

Nil 

EIS study area lies 
outside know range of 
species. 

Associated communities 
and substrates absent 
from EIS study area.  

Nil 

Key: CE – critically endangered; E – endangered; EP – endangered population; V – vulnerable. 
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Likelihood of occurrence of threatened fauna in the EIS proposal site 

Scientific Name 
TSC/FM 
Act 

EPBC Act Habitat association Nature of record 
Likelihood of occurrence 
in the EIS proposal site 

Potential impact 

Birds             

Australasian 
Bittern  
 
Botaurus 
poiciloptilus 

E E Widespread but uncommon over most NSW 
except the northwest. Favours permanent 
freshwater wetlands with tall dense reedbeds 
particularly Typha spp. and Eleocharis spp., 

with adjacent shallow, open water for foraging.  
Roosts during the day amongst dense reeds or 
rushes and feeds mainly at night on frogs, fish, 
yabbies, spiders, insects and snails. 

Predicted to occur 

within 10km (DoE 
2015) 

Nil. No suitable freshwater 

wetlands present. 

Nil. 

Australian Fairy 
Tern  
 
Sternula nereis 
nereis 

  V Occurs on sheltered sandy beaches, spits and 
banks above the high tide line and below 
vegetation. The subspecies has been found in 
embayments of a variety of habitats including 
offshore, estuarine or lacustrine (lake) islands, 
wetlands and mainland coastline. 

Predicted to occur in 

locality (DotE 2015). 

Unlikely. Very limited area 

of sandy beaches present. 
These are inundated at 
high tide, making them less 
suitable for the species. 

Negligible. Very small 

area of low quality 
potential habitat would be 
impacted. 

Australian Painted 
Snipe  
 
Rostratula 
australis 
 
 

E E, M In NSW many records are from the Murray-
Darling Basin including the Paroo wetlands, 
Lake Cowal, Macquarie Marshes, Fivebough 
Swamp and more recently, swamps near 
Balldale and Wanganella. Other important 
locations with recent records include wetlands 
on the Hawkesbury River and the Clarence and 
lower Hunter Valleys. Prefers fringes of 
swamps, dams and nearby marshy areas 
where there is a cover of grasses, lignum, low 
scrub or open timber (OEH 2014) 

Predicted to occur in 

locality (DotE 2015). 

Nil. No suitable freshwater 

wetlands present. 

Nil. 

Barking Owl 
 
Ninox connivens 

V  Occurs from coast to inland slopes and plains, 
though is rare in dense, wet forests east of the 
Great Dividing Range and sparse in higher 
parts of the tablelands and in the arid zone. 
Inhabits eucalypt woodlands, open forest, 
swamp woodlands, and, especially in inland 
areas, timber along watercourses. Roosts 
along creek lines in dense, tall understorey 
foliage (e.g. in Acacia and Casuarina), or 
dense eucalypt canopy. Nests in hollows of 
large, old eucalypts. Birds and mammals 
important prey during breeding. Territories 
range from 30 to 200 hectares. 

No local records Possible. Feathers 

recorded at the eastern end 
of the EIS study area. May 
forage in the EIS proposal 
site on occasion.  Unlikely 
to breed in the EIS 
proposal site given the 
proximity to the existing 
highway and low numbers 
of hollow-bearing trees 
present. 

Low. Negligible area of 

potential foraging habitat 
would be removed. No 
breeding habitat likely to 
be impacted. 
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TSC/FM 
Act 

EPBC Act Habitat association Nature of record 
Likelihood of occurrence 
in the EIS proposal site 

Potential impact 

Black Bittern  
 
Ixobrychus 
flavicollis 
 
 

V   In NSW, records of the species are scattered 
along the east coast, with individuals rarely 
being recorded south of Sydney or inland. It 
inhabits both terrestrial and estuarine wetlands, 
generally in areas of permanent water and 
dense vegetation. Where permanent water is 
present, the species may occur in flooded 
grassland, forest, woodland, rainforest and 
mangroves.

Previously recorded 

in locality, 1 record 
(OEH 2015). 

Possible. May occur in 

Swamp Oak Floodplain 
Forest and adjacent 
Coastal Wetland. 

Low. Negligible area of 

potential habitat would be 
removed. 

Eastern Bristlebird  
 
Dasyornis 
brachypterus 

E E Inhabits low dense vegetation in a broad range 
of habitat types including sedgeland, 
heathland, swampland, shrubland, sclerophyll 
forest and woodland, and rainforest. It occurs 
near the coast, on tablelands and in ranges. 
Found in habitats with a variety of species 
compositions, but are defined by a similar 
structure of low, dense, ground or understorey 
vegetation. 

Predicted to occur 

within 10km (DoE 
2015) 

Nil. No suitable heathland 

habitat present. 

Nil. 

Eastern Curlew  
 
Numenius 
madagascariensis 

  CE, M During the non-breeding season in Australia, 
the eastern curlew is most commonly 
associated with sheltered coasts, especially 
estuaries, bays, harbours, inlets and coastal 
lagoons, with large intertidal mudflats or 
sandflats, often with beds of seagrass 
(Zosteraceae). Occasionally, the species 
occurs on ocean beaches (often near 
estuaries), and coral reefs, rock platforms, or 
rocky islets. The birds are often recorded 
among saltmarsh and on mudflats fringed by 
mangroves, and sometimes within the 
mangroves. 

Predicted to occur 

within 10km (DoE 
2015) 

Unlikely. Very limited area 

of sandy beaches present. 
These are inundated at 
high tide, making them less 
suitable for the species. No 
mudflats present. 

Negligible. Very small 

area of low quality 
potential habitat would be 
impacted. 

Eastern Osprey  
 
Pandion cristatus 

V M This species occurs in littoral and coastal 
habitats and terrestrial wetlands of tropical and 
temperate Australia and offshore islands. It is 
mostly found in coastal areas but occasionally 
travel inland along major rivers. It requires 
extensive areas of open fresh, brackish or 
saline water for foraging. This species occurs in 
low numbers in NSW and the breeding 
population is small and fragmented. 

Predicted to occur 

within 10km (DoE 
2015) 

Possible. Suitable habitat 

present however no local 
records. No evidence 
during field survey. 

Negligible. Negligible 

impact on foraging habitat 
likely.  



 

GHD | Roads and Maritime Services - Nelligen Bridge EIS, 21/25173 

Scientific Name 
TSC/FM 
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EPBC Act Habitat association Nature of record 
Likelihood of occurrence 
in the EIS proposal site 
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Gang-gang 
Cockatoo  
 
Callocephalon 
fimbriatum 
 

V  The Gang-gang Cockatoo is distributed from 
the south-east coast to the Hunter region, and 
inland to the Central Tablelands and south-
west slopes. Mostly occurs in mature eucalypt 
forests and woodlands. It nests in hollows that 
are 10 cm in diameter or larger and at least 9 m 
above the ground in eucalypts. 

Previously recorded 

in locality, 2 records 
(OEH 2015). 

Possible. Very small area 

of potentially suitable 
foraging habitat present. 
Unlikely to breed in the EIS 
proposal site given the 
proximity to the existing 
highway and low numbers 
of hollow-bearing trees 
present. 

Low. Negligible area of 

potential foraging habitat 
would be removed. No 
breeding habitat likely to 
be impacted. Large areas 
of suitable habitat present 
in adjacent areas. Few 
local records. 

Glossy Black-
Cockatoo  
 
Calyptorhynchus 
lathami 

V  Widespread but uncommon from coast to 
southern tablelands and central western plains. 
Feeds almost exclusively on the seeds of 
Allocasuarina species.  Prefers woodland and 
open forests, rarely away from Allocasuarina. 
Roost in leafy canopy trees, preferably 
eucalypts, usually <1km from feeding site. 
Nests in large (approx. 20cm) hollows in trees, 
stumps or limbs, usually in Eucalypts (Higgins 
1999). 

Previously recorded 

in locality, 68 records 
(OEH 2015). 

Possible. Recorded 

elsewhere in the EIS 
proposal site. Very small 
area of potentially suitable 
foraging habitat present in 
the EIS proposal site. 
Unlikely to breed in the EIS 
proposal site given the 
proximity to the existing 
highway and low numbers 
of hollow-bearing trees 
present. 

Low. Negligible area of 

potential foraging habitat 
would be removed. No 
breeding habitat likely to 
be impacted. Large areas 
of suitable habitat present 
in adjacent areas.  

Hooded Plover  
 
Thinornis 
rubricollis 
rubricollis 

  V The Hooded Plover occurs in coastal areas, on 
or near high energy sandy beaches. They are 
generally found close to shore, but may 
occasionally visit sites located a short distance 
inland (e.g. lakes near the coast). 

Predicted to occur in 

locality (DotE 2015). 

Unlikely. Project not 

located on the coast. Very 
limited area of sandy 
beaches present. These 
are inundated at high tide, 
making them less suitable 
for the species. 

Negligible. Very small 

area of low quality 
potential habitat would be 
impacted. 

Little Lorikeet  
 
Glossopsitta 
pusilla 

V   Occurs from coast to western slopes of the 
Great Dividing Range. Inhabits dry, open 
eucalypt forests and woodlands. Feed primarily 
on profusely-flowering eucalypts and a variety 
of other species including melaleucas and 
mistletoes. On the western slopes and 
tablelands Eucalyptus albens and E. melliodora 
are particularly important food sources for 
pollen and nectar respectively. Mostly nests in 
small (opening approx. 3cm) hollows in living, 
smooth-barked eucalypts, especially 
Eucalyptus viminalis, E. blakelyi and E. 
dealbata. 

Previously recorded 

in locality, 2 records 
(OEH 2015). 

Possible. Very small area 

of potentially suitable 
foraging habitat present. 
Unlikely to breed in the EIS 
proposal site given the 
proximity to the existing 
highway and low numbers 
of hollow-bearing trees 
present. 

Low. Very small area of 

potential foraging habitat 
would be removed. No 
breeding habitat likely to 
be impacted. Large areas 
of suitable habitat present 
in adjacent areas. Few 
local records. 
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Little Tern  
 
Sternula albifrons 
 
 

E M Almost exclusively coastal, preferring sheltered 
environments; however may occur several 
kilometres from the sea in harbours, inlets and 
rivers. It breeds in spring and summer along 
the entire east coast from Tasmania to northern 
Queensland, migrating to eastern Asia for 
winter. It nests in small, scattered colonies in 
low dunes or on sandy beaches just above high 
tide mark near estuary mouths or adjacent to 
coastal lakes and islands.  

Predicted to occur in 

locality (DotE 2015). 

Unlikely. Project not 

located on the coast. Very 
limited area of sandy 
beaches present. These 
are inundated at high tide, 
making them less suitable 
for the species. 

Negligible. Very small 

area of low quality 
potential habitat would be 
impacted. 

Masked Owl  
 
Tyto 
novaehollandiae 

V - Occurs across NSW except NW corner. Most 
common on the coast. Inhabits dry eucalypt 
woodlands from sea level to 1100 m. Roosts 
and breeds in large (>40cm) hollows and 
sometime caves in moist eucalypt forested 
gullies. Hunts along the edges of forests and 
roadsides. Home range between 500 ha and 
1000 ha. Prey mostly terrestrial mammals but 
arboreal species may also be taken.   

Previously recorded 

in locality, 15 records 
(OEH 2015). 

Possible. Very small area 

of potentially suitable 
foraging habitat present. 
Unlikely to breed in the EIS 
proposal site given the 
proximity to the existing 
highway and low numbers 
of hollow-bearing trees 
present. 

Low. Very small area of 

potential foraging habitat 
would be removed. No 
breeding habitat likely to 
be impacted. Large areas 
of suitable habitat present 
in adjacent areas. 

Olive Whistler  
 
Pachycephala 
olivacea 

V  This species mostly inhabits wet forests above 
about 500 m. During the winter months they 
may move to lower altitudes. They forage in 
trees and shrubs and on the ground, feeding on 
berries and insects. Nests are constructed out 
of twigs and grass in low forks of shrubs.  

Previously recorded 

in locality, 1 record 
(OEH 2015). 

Nil. No suitable wet forest 

habitat present. Study area 
below 500 m. 

Nil. 

Orange-bellied 
Parrot  
 
Neophema 
chrysogaster 

CE CE The Orange-bellied Parrot breeds in the south-
west of Tasmania and migrates in autumn to 
spend the winter on the mainland coast of 
south-eastern South Australia and southern 
Victoria. There are occasional reports from 
NSW. On the mainland, the Orange-bellied 
Parrot spends winter mostly within 3 km of the 
coast in sheltered coastal habitats including 
bays, lagoons, estuaries, coastal dunes and 
saltmarshes. The species can be found 
foraging in weedy areas associated with these 
coastal habitats or even in totally modified 
landscapes such as pastures, seed crops and 
golf courses. Birds forage in low samphire 
herbland or taller coastal shrubland. 

Predicted to occur 

within 10km (DoE 
2015) 

Unlikely. Project not 

located within 3 km of the 
coast. Very limited area of 
coastal saltmarsh present 
in EIS proposal site. 

Negligible. Very small 

area of potential habitat 
would be impacted. 
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Painted 
Honeyeater  
 
Grantiella picta 

V V The Painted Honeyeater is nomadic and occurs 
at low densities throughout its range. The 
greatest concentrations of this species occur 
on the inland slopes of the Great Dividing 
Range in NSW, Victoria and southern 
Queensland Inhabits Boree, Brigalow and Box-
Gum Woodlands and Box-Ironbark Forests. It 
is a specialist feeder on the fruits of mistletoes 
growing on woodland eucalypts and acacias. 
Prefers mistletoes of the genus Amyema.

Predicted to occur 

within 10km (DoE 
2015) 

Unlikely. Proposal outside 

usual range of the species. 
No local records. 

Negligible. Very small 

area of potential habitat 
outside usual range would 
be impacted. 

Pied 
Oystercatcher  
 
Haematopus 
longirostris 

E  Occurs on intertidal flats of inlets and bays, 
open beaches and sandbanks. Can be found 
foraging on exposed sand, mud and rock at low 
tide. They nest on coastal or estuarine beaches 
and occasionally on saltmarsh or grassy areas. 
Nests are shallow scrapes in sand above the 
high tide mark, often amongst weed, shells and 
small stones. 

Previously recorded 

in locality, 41 records 
(OEH 2015). 

Nil. Project not located on 

the coast. Very limited area 
of sandy beaches present. 
No mudflats present.  

Nil. 

Powerful Owl  
 
Ninox strenua 

V - Occurs from the coast to the western slopes. 
Solitary and sedentary species. Inhabits a 
range of habitats from woodland and open 
sclerophyll forest to tall open wet forest and 
rainforest.  Prefers large tracts of vegetation.  
Nests in large tree hollows (> 0.5 m deep), in 
large eucalypts (dbh 80-240 cm) that are at 
least 150 years old.  Pairs have high fidelity to 
a small number of hollow-bearing nest trees 
and defend a large home range of 400 - 1,450 
ha. Forages within open and closed woodlands 
as well as open areas. 

Previously recorded 

in locality, 11 records 
(OEH 2015). 

Possible. Very small area 

of potentially suitable 
foraging habitat present. 
Unlikely to breed in the EIS 
proposal site given the 
proximity to the existing 
highway and low numbers 
of hollow-bearing trees 
present. 

Low. Very small area of 

potential foraging habitat 
would be removed. No 
breeding habitat likely to 
be impacted. Large areas 
of suitable habitat present 
in adjacent areas. 

Regent 
Honeyeater  
 
Anthochaera 
phrygia 

CE E In NSW confined to two known breeding areas: 
the Capertee Valley and Bundarra-Barraba 
region. Non-breeding flocks occasionally seen 
in coastal areas foraging in flowering Spotted 
Gum and Swamp Mahogany forests, 
presumably in response to drought. Inhabits 
dry open forest and woodlands, particularly 
Box-Ironbark woodland and riparian forests of 
River Sheoak, with an abundance of mature 
trees, high canopy cover and abundance of 
mistletoes. 

Predicted to occur 

within 10km (DoE 
2015) 

Possible. Very small area 

of potentially suitable 
foraging habitat present. No 
breeding habitat present.  

Low. Very small area of 

potential foraging habitat 
would be removed. No 
breeding habitat present. 
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Sooty Owl  
 
Tyto tenebricosa 

V   Habitat for this species is limited mainly to the 
tall, moist eucalypt forests and rainforests of 
the escarpment and coastal areas. Sooty Owls 
occur in both steep and undulating country but 
are strongly associated with sheltered gullies, 
particularly those with a tall, rainforest 
understorey. The species roosts in hollows in 
live or occasionally dead eucalypt or rainforest 
trees in moist forest, amongst dense foliage in 
rainforest gullies or in caves recesses or ledges 
in cliffs or banks. Pairs nest in old hollow trees 
in eucalypt or rainforest trees within 100 m of 
streams in unlogged and unburnt gullies, or in 
caves. Hollows are greater than 40 cm wide 
and 100 cm deep and are surrounded by 
canopy trees. Hollow entrances are at least 16 
m above ground, in trees of at least 120 cm 
diameter at breast height. 

Previously recorded 

in locality, 19 records 
(OEH 2015). 

Nil. No tall, moist eucalypt 

forest or rainforest present. 

Nil. 

Sooty 
Oystercatcher  
 
Haematopus 
fuliginosus 

V  Occurs on rocky headlands, rocky shelves, 
exposed reefs with rock pools, beaches and 
muddy estuaries. It forages on exposed rock or 
coral at low tide. Breeding occurs in spring and 
summer on offshore islands and occasionally 
on isolated promontories. The nest is a shallow 
scrape on the ground, or small mounds of 
pebbles, shells or seaweed when nesting 
among rocks. 

Previously recorded 

in locality, 10 records 
(OEH 2015). 

Unlikely. Project not 

located on the coast. Very 
limited area of sandy 
beaches present. No 
mudflats present.  

Negligible. Very small 

area of potential habitat 
would be impacted. 

Square-tailed Kite  
 
Lophoictinia isura 

V  Occurs in a variety of timbered habitats 
including dry woodlands and open forests. 
Particularly in areas surrounding watercourses. 
It occupies large hunting ranges of more than 
100 km2.  

Previously recorded 

in locality, 5 records 
(OEH 2015). 

Possible. May forage over 

the area on occasion. 
Unlikely to breed in the EIS 
proposal site given the 
proximity to the existing 
highway. 

Low. Very small area of 

potential foraging habitat 
would be removed. No 
breeding habitat present. 
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Swift Parrot  
 
Lathamus discolor 

E E Migratory, travelling to the mainland from 
March to October. Breeds in Tasmania from 
September to January. On the mainland, it 
mostly occurs in the southeast foraging on 
winter flowering eucalypts and lerps, with 
records of the species between Adelaide and 
Brisbane. Principal over-winter habitat is box-
ironbark communities on the inland slopes and 
plains. Eucalyptus robusta, Corymbia 
gummifera dominated coastal forests are also 

important habitat. 

Predicted to occur 

within 10km (DoE 
2015). 

Possible. Very small area 

of potential foraging habitat 
present. Does not breed in 
NSW.  

Low. Very small area of 

potential foraging habitat 
would be removed. No 
breeding habitat present. 

Varied Sittella  
 
Daphoenositta 
chrysoptera 

V  Occurs in eucalypt forests and woodlands, 
especially those containing rough-barked 
species and mature smooth-barked gums with 
dead branches. Also in mallee and Acacia 
woodland. Can be found foraging on rough 
bark, dead branches, dead trees and small 
branches and twigs in the canopy. It builds a 
cup-shaped nest of plant fibres and cobwebs in 
an upright tree fork high in a living tree, and 
often re-uses the same fork or tree in 
successive years. 

Previously recorded in 
locality, 4 records 
(OEH 2015). 

Possible. Recorded 

elsewhere in the EIS 
proposal site. Very small 
area of potential foraging 
and breeding habitat 
present in eucalypt 
woodland in the EIS 
proposal site.  

Low. Known foraging and 

potential breeding habitat 
would be removed. Large 
areas of suitable habitat 
present in adjacent areas. 

MAMMALS       

Brush-tailed 
Phascogale  
 
Phascogale 
tapoatafa 

V  Occurs primarily in dry sclerophyll open forest. 
It is also known to inhabit heath, swamps, 
rainforest and wet sclerophyll forest. Brush-
tailed Phascogale forage preferentially in rough 
barked trees of 25 cm DBH or greater. Females 
maintain exclusive territories of approximately 
20 - 40 ha, while males have overlapping 
territories often greater than 100 ha. They nest 
and shelter in tree hollows with entrances 2.5 - 
4 cm wide. 

Previously recorded 

in locality, 2 records 
(OEH 2015). 

Unlikely. Very small area 

of potential foraging and 
breeding habitat present. 
Limited connectivity with 
larger patches of vegetation 
in locality. 

Low. Very small area of 

potential foraging habitat 
would be removed. Large 
areas of suitable habitat 
present in adjacent areas. 
Existing gaps would 
reduce likelihood of 
species occurrence in EIS 
proposal site. 
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Greater Glider  
 
Petauroides 
volans 

 V Occurs in eucalypt forests and woodlands 
along the east coast of Australia from north 
east Queensland to the Central Highlands of 
Victoria. The Greater Glider feeds exclusively 
on eucalypt leaves and buds. During the day it 
shelters in tree hollows, with a particular 
selection for large hollows in large, old trees 

Previously recorded 

in locality, 59 records 
(OEH 2015). 

Unlikely. Recorded 

elsewhere in the EIS 
proposal site. Very small 
area of potential foraging 
and breeding habitat 
present. Limited 
connectivity with larger 
patches of vegetation in 
locality. 

Low. Very small area of 

potential foraging habitat 
would be removed. Large 
areas of suitable habitat 
present in adjacent areas. 
Existing gaps would 
reduce likelihood of 
species occurrence in EIS 
proposal site. 

Greater Glider 
population in the 
Eurobodalla local 
government area  
 
Petauroides 
volans 

EP   This population of Greater Gliders on the south 
coast of NSW is bounded by the Moruya River 
to the north, Coila Lake to the south and the 
Princes Highway to the west.  

 Nil. EIS proposal site not 

located within the boundary 
of this population. 

Nil. 

Koala  
 
Phascolarctos 
cinereus 

V V Occurs from coast to inland slopes and plains. 
Restricted to areas of preferred feed trees in 
eucalypt woodlands and forests. Home range 
varies depending on habitat quality, from < 2 to 
several hundred hectares. 

Previously recorded 

in locality, 1 record 
(OEH 2015). 
Predicted to occur in 

locality (DotE 2014). 

Unlikely. Few suitable feed 

trees present. Few records 
in the locality. 

Negligible. Small area of 

potential foraging habitat 
would be removed. 

Long-Nosed 
Potoroo  
 
Potorous 
tridactylus 

V V Restricted to east of the Great Dividing Range, 
with annual rainfall >760 mm. Inhabits coastal 
heath and dry and wet sclerophyll forests. 
Requires relatively thick ground cover and 
appears restricted to areas of light and sandy 
soil (Johnston 2008). Feeds on fungi, roots, 
tubers, insects and their larvae, and other soft-
bodied animals in the soil.   

Predicted to occur in 

locality (DotE 2015). 

Nil. No local records. No 

diggings observed in EIS 
proposal site. Woodland in 
the EIS proposal site is 
restricted in area and has 
limited connectivity to other 
areas of potential habitat. 

Nil. 

New Holland 
Mouse  
 
Pseudomys 
novaehollandiae 

- V Occurs in disjunct, coastal populations from 
Tasmania to Queensland. In NSW inhabits a 
variety of coastal habitats including heathland, 
woodland, dry sclerophyll forest with a dense 
shrub layer and vegetated sand dunes. 
Populations may recolonise/ increase in size in 
regenerating native vegetation after wildfire, 
clearing and sandmining. Presence strongly 
correlated with understorey vegetation density, 
and high floristic diversity in regenerating heath 
(Lock and Wilson 1999). 

Predicted to occur in 

locality (DotE 2015). 

Nil. No local records. No 

suitable habitat present. 
Woodland in the EIS 
proposal site is restricted in 
area and has limited 
connectivity to other areas 
of potential habitat. 

Nil. 



 

GHD | Roads and Maritime Services - Nelligen Bridge EIS, 21/25173 

Scientific Name 
TSC/FM 
Act 

EPBC Act Habitat association Nature of record 
Likelihood of occurrence 
in the EIS proposal site 

Potential impact 

Smoky Mouse  
 
Pseudomys 
fumeus 

E E This species of native mouse occurs is heath 
habitat and ferny gullies on ridge tops and 
slopes in sclerophyll forest, heathland and 
open-forest up to 1800 metres. In NSW the 
species occurs in the South-east of the state, 
predominately in the Mt Kosciusko region and 
surrounding areas. Diet consists of seeds, 
leguminous fruits, invertebrates, eg., Bogong 
Moths, and Hypogeal (truffle-like) fungi. 
Breeding occurs in spring with nesting 
occurring in burrows within rocky locations 
among tree roots and under Grass Trees 
Xanthorrhoea spp. 

Predicted to occur in 

locality (DotE 2015). 

Nil. No local records. No 

suitable habitat present. 
Woodland in the EIS 
proposal site is restricted in 
area and has limited 
connectivity to other areas 
of potential habitat. 

Nil. 

Southern Brown 
Bandicoot  
 
Isoodon obesulus 
obesulus 

E E This species inhabits scrubby vegetation, 
including heath, shrubland, and heathy forest 
and woodland. It is often associated with well-
drained soils and dry heathland communities. 

Predicted to occur in 

locality (DotE 2015). 

Nil. No local records. No 

diggings observed in EIS 
proposal site. Woodland in 
the EIS proposal site is 
restricted in area and has 
limited connectivity to other 
areas of potential habitat. 

Nil. 

Spotted-tailed 
Quoll  
 
Dasyurus 
maculatus 

V E Inhabits a range of environments including 
rainforest, open forest, woodland, coastal heath 
and inland riparian forest, from the sub-alpine 
zone to the coastline.  Den sites are in hollow-
bearing trees, fallen logs, small caves, rock 
crevices, boulder fields and rocky-cliff faces. 
Females occupy home ranges of up to 750 ha 
and males up to 3,500 ha, which are usually 
traversed along densely vegetated creek lines. 

Previously recorded 

in locality, 4 records 
(OEH 2015). 
Predicted to occur in 

locality (DotE 2015). 

Unlikely. Negligible area of 

potential habitat present, 
however local disturbance 
including roads, 
easements, residential 
areas and dogs and cats 
make habitat less suitable. 
No suitable creek lines 
present for dispersal. 
Woodland in the EIS 
proposal site is restricted in 
area and has limited 
connectivity to other areas 
of potential habitat. 

Nil. 
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Squirrel Glider  
 
Petaurus 
norfolcensis 

V - Occurs along the drier inland slopes as well as 
coastal habitats. Inhabits woodland and open 
forest with a Eucalyptus, Corymbia or 
Angophora overstorey and a shrubby 
understorey of Acacia or Banksia. Key habitat 
components include reliable winter and early-
spring flowering Eucalypts, Banksia or other 
nectar sources, and hollow-bearing trees for 
roost and nest sites (van der Ree and Suckling 
2008, Quin et al 2004), with social groups 
moving between multiple hollows. Social 
groups include one or two adult males and 
females with offspring, and have home ranges 
of 5-10 ha within NSW (van der Ree and 
Suckling 2008, Kavanagh 2004). 

Previously recorded 

in locality, 9 records 
(OEH 2015). 

Unlikely. Very small area 

of potential foraging and 
breeding habitat present. 
Limited connectivity with 
larger patches of vegetation 
in locality. 

Low. Very small area of 

potential foraging habitat 
would be removed. Large 
areas of suitable habitat 
present in adjacent areas. 
Existing gaps would 
reduce likelihood of 
species occurrence in EIS 
proposal site. 

Yellow-bellied 
Glider  
 
Petaurus australis 

V   Occurs along the eastern coast to the western 
slopes of the Great Dividing Range, from 
southern Queensland to Victoria. Yellow-bellied 
Gliders inhabit tall mature eucalypt forest 
generally in areas with high rainfall and nutrient 
rich soils. This species can be found in mixed 
coastal forests to dry escarpment forests in the 
north; moist coastal gullies and creek flats to 
tall montane forests in the south. They primarily 
feed on plant and insect exudates, including 
nectar, sap, honeydew and manna with pollen 
and insects providing protein. 

Previously recorded 

in locality, 31 records 
(OEH 2015). 

Unlikely. Very small area 

of potential foraging and 
breeding habitat present. 
Limited connectivity with 
larger patches of vegetation 
in locality. 

Low. Very small area of 

potential foraging habitat 
would be removed. Large 
areas of suitable habitat 
present in adjacent areas. 
Existing gaps would 
reduce likelihood of 
species occurrence in EIS 
proposal site. 

Grey-headed 
Flying-fox  
 
Pteropus 
poliocephalus 

V V Roosts in camps within 20 km of a regular food 
source, typically in gullies, close to water and in 
vegetation with a dense canopy.  Forages in 
subtropical and temperate rainforests, tall 
sclerophyll forests and woodlands, heaths, 
swamps and street trees, particularly in 
eucalypts, melaleucas and banksias. Highly 
mobile with movements largely determined by 
food availability (Eby and Law 2008). Will also 
forage in urban gardens and cultivated fruit 
crops. 

Predicted to occur in 

locality (DotE 2015). 
Previously recorded in 
locality, 13 records 
(OEH 2015). 

Possible. Small area of 

potentially suitable foraging 
habitat present (recorded 
elsewhere in the EIS 
proposal site). No breeding 
habitat present. 

Low. Negligible area of 

potential foraging habitat 
would be removed. Large 
areas of suitable habitat 
present in adjacent areas. 
No breeding habitat would 
be impacted. 
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Eastern Bentwing-
bat  
 
Miniopterus 
schreibersii 
oceanensis 

V  This species roosts primarily in caves but can 
also occur in disused mines, storm-water 
tunnels, buildings and other man-made 
structures. Foraging habitat consist of forested 
areas. Populations centre on a maternity cave 
that is used annually in spring and summer for 
the birth and rearing of young. Populations 
disperse within about 300 km of maternity 
caves at other times of the year. 

Previously recorded 

in locality, 6 records 
(OEH 2015). 

Possibly recorded in 
overall proposal site. 

Could forage throughout 
forested and cleared areas 
of the EIS proposal site. No 
breeding habitat present.  

Low. Negligible area of 

foraging habitat would be 
removed. Large areas of 
suitable habitat present in 
adjacent areas. No 
breeding habitat would be 
impacted.  

Eastern False 
Pipistrelle  
 
Falsistrellus 
tasmaniensis 

V  Occurs in moist habitats, with trees taller than 
20 m. Generally roosts in eucalypt hollows, but 
has also been found under loose bark on trees 
or in buildings. Forages for flying insects above 
or just below the tree canopy. 

Previously recorded 

in locality, 1 record 
(OEH 2015). 

Possible. May forage in 

forested areas of the EIS 
study area. Limited 
connectivity with larger 
patches of vegetation in 
locality. Unlikely to breed in 
in tree hollows in the EIS 
study area given proximity 
to highway and low 
numbers of hollows 
present. Large areas of 
good quality habitat present 
elsewhere in the locality. 

Low. Negligible area of 

potential foraging and 
breeding habitat would be 
removed. Large areas of 
suitable habitat present in 
adjacent areas. 

Eastern Freetail-
bat  
 
Mormopterus 
norfolkensis 

V  Occur in dry sclerophyll forest, woodland, 
swamp forests and mangrove forests east of 
the Great Dividing Range. Roost primarily in 
tree hollows but will also roost under bark or in 
man-made structures. 

Previously recorded 

in locality, 19 records 
(OEH 2015). 

Possible. Could forage in 

forested areas and 
mangroves within the EIS 
study area. Limited 
connectivity with larger 
patches of vegetation in 
locality. Unlikely to breed in 
in tree hollows in the EIS 
study area given proximity 
to highway and low 
numbers of hollows 
present. Large areas of 
good quality habitat present 
elsewhere in the locality. 

Low. Negligible area of 

potential foraging and 
breeding habitat would be 
removed. Large areas of 
suitable habitat present in 
adjacent areas. 
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Greater Broad-
nosed Bat  
 
Scoteanax 
rueppellii 

V  Most commonly found in tall wet forest. This 
species also occurs in a variety of habitats from 
woodland through to moist and dry eucalypt 
forest and rainforest. This species roosts in tree 
hollows. However it has also been found in 
buildings. This species forages after sunset 
along creek and river corridors at an altitude of 
3 - 6 m. Open woodland habitat and dry open 
forest suits the foraging habits and direct flight 
of this species. 

Previously recorded 

in locality, 3 records 
(OEH 2015). 

Possible. May forage in 

forested areas of the EIS 
study area. Limited 
connectivity with larger 
patches of vegetation in 
locality. Unlikely to breed in 
in tree hollows in the EIS 
study area given proximity 
to highway and low 
numbers of hollows 
present. Large areas of 
good quality habitat present 
elsewhere in the locality. 

Low. Negligible area of 

potential foraging and 
breeding habitat would be 
removed. Large areas of 
suitable habitat present in 
adjacent areas. 

Large-eared Pied 
Bat  
 
Chalinolobus 
dwyeri 

V V Occurs from the coast to the western slopes of 
the divide. Largest numbers of records from 
sandstone escarpment country in the Sydney 
Basin and Hunter Valley. Roosts in caves and 
mines and most commonly recorded from dry 
sclerophyll forests and woodlands. An 
insectivorous species that flies over the canopy 
or along creek beds. In southern Sydney 
appears to be largely restricted to the interface 
between sandstone escarpments and fertile 
valleys. 

Predicted to occur in 

locality (DotE 2015). 

Nil. No suitable sandstone 

habitat present. No local 
records. 

Nil. 

Large-footed 
Myotis  
 
Myotis macropus 

V  Generally roost close to water in a variety of 
sites including caves, mine shafts, hollow-
bearing trees, stormwater channels, buildings, 
under bridges and in dense foliage. This 
species forages over streams and pools for 
insects and small fish. 

Previously recorded 

in locality, 3 records 
(OEH 2015). 

Possible. Likely to forage 

along Clyde River. Unlikely 
to breed in in tree hollows 
in the EIS study area given 
proximity to highway and 
low numbers of hollows 
present.  

Low. Negligible impact on 

foraging habitat likely. 
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Yellow-bellied 
Sheathtail-bat  
 
Saccolaimus 
flaviventris 

V  Occurs across most habitats over its wide 
range. Roosts in tree hollows and buildings; in 
treeless areas they are known to utilise 
mammal burrows. They forage for insects, high 
and fast over the forest canopy, but lower in 
more open country. 

Previously recorded 

in locality, 1 records 
(OEH 2015). 

Possible. May forage in 

forested areas of the EIS 
study area. Limited 
connectivity with larger 
patches of vegetation in 
locality. Unlikely to breed in 
in tree hollows in the EIS 
study area given proximity 
to highway and low 
numbers of hollows 
present. Large areas of 
good quality habitat present 
elsewhere in the locality. 

Low. Negligible area of 

potential foraging and 
breeding habitat would be 
removed. Large areas of 
suitable habitat present in 
adjacent areas. 

REPTILES       

Loggerhead Turtle  
 
Caretta caretta  

E E, M Occurs at or near the surface of the ocean and 
move with the ocean currents. In eastern 
Australia, there is evidence that they spend 
around 15 years or more in the open ocean. 
Feeding areas occur inshore or in neritic areas, 
including a wide variety of tidal and sub-tidal 
habitat. Hatchling and young loggerhead turtles 
occur in the open ocean. Adults and large 
juveniles occur in waters with both hard and 
soft substrates including rocky and coral reefs, 
muddy bays, sandflats, estuaries and seagrass 
meadows.  

Predicted to occur 

within 10km (DoE 
2015) 

Unlikely. Limited seagrass 

meadows present. More 
likely to occur offshore. 

Negligible. Small area of 

potential foraging habitat 
would be removed. 

FROGS       

Giant Burrowing 
Frog  
 
Heleioporus 
australiacus 

V V The Giant Burrowing Frog is distributed in 
south eastern NSW and Victoria. It appears to 
exist as two distinct populations with a 100km 
gap in records between Jervis Bay and Eden, 
although this gap may be due to lack of survey 
or species rarity. It is found in heath, woodland 
and open dry sclerophyll forest on a variety of 
soil types except those that are clay based. 

Predicted to occur in 

locality (DotE 2015). 

Nil. No suitable habitat 

present. No local 
populations.  

Nil. 
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Green and Golden 
Bell Frog  
 
Litoria aurea 

E V Formerly occurred from Brunswick Heads to 
Victoria, but >80% populations now extinct. 
Inhabits marshes, natural and artificial 
freshwater to brackish wetlands, dams and in 
stream wetlands. Prefers sites containing 
cumbungi (Typha spp.) or spike rushes 
(Eleocharis spp.), which are unshaded and 
have a grassy area and/or rubble as 
shelter/refuge habitat nearby. Gambusia 
holbrooki is a key threat as they feed on green 

and Golden Bell Frog eggs and tadpoles. 

Predicted to occur in 

locality (DotE 2015). 

Nil. No suitable habitat 

present. No local 
populations.  

Nil. 

Littlejohn’s 
Treefrog  
 
Litoria littlejohni 

V V Littlejohn's Tree Frog has a distribution that 
includes the plateaus and eastern slopes of the 
Great Dividing Range from Watagan State 
Forest (90 km north of Sydney) south to 
Buchan in Victoria.  It occurs along permanent 
rocky streams with thick fringing vegetation 
associated with eucalypt woodlands and 
heaths among sandstone outcrops, hunting 
either in shrubs or on the ground. Breeding is 
triggered by heavy rain and can occur from late 
winter to autumn, but is most likely to occur in 
spring when conditions are favourable. Males 
call from low vegetation close to slow flowing 
pools and eggs are laid in loose gelatinous 
masses attached to small submerged twigs. 
Eggs and tadpoles are mostly found in slow 
flowing pools that receive extended exposure 
to sunlight, but will also use temporary isolated 
pools. 

Predicted to occur in 

locality (DotE 2015). 

Nil. No suitable habitat 

present. No local 
populations.  

Nil. 
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Stuttering Frog  
 
Mixophyes balbus 

E V Occurs along the east coast of Australia. Has 
undergone a massive range reduction 
particularly in the south of its range. Daly et al. 
(2002, in White 2008a) found only 2 extant 
populations between Macquarie Pass and 
Victoria. Inhabits rainforest and wet, tall, open 
forest. Shelter in deep leaf litter and thick 
understorey vegetation on the forest floor. 
Feeds on insects and smaller frogs, breeding in 
streams during summer after heavy rain. The 
species does not occur in areas where the 
riparian vegetation has been disturbed or 
where there have been significant upstream 
human impacts. 

Predicted to occur in 

locality (DotE 2015). 

Nil. No suitable habitat 

present. No local 
populations.  

Nil. 

FISH       

Australian 
Grayling  
 
Prototroctes 
mairaena 

E V Occurs in coastal rivers and streams south 
from the Shoalhaven River. Inhabits estuarine 
waters and coastal seas as larvae/juveniles, 
and freshwater rivers and streams as adults. 
Most of their lives are spent in freshwater rivers 
and streams in cool, clear waters with a gravel 
substrate and alternating pool and riffle zones, 
however can also occur in turbid water. The 
species can penetrate well inland, being 
recorded over 100 km inland from the sea. 
(Backhouse et al 2008). 

Predicted to occur in 

locality (DotE 2015). 

Likely. Known to occur in 

the Clyde River. Would 
pass through the EIS study 
area on their migration. 
May shelter in mangroves 
or woody debris in the EIS 
proposal site. 

Moderate. Minimal impact 

on habitat used during 
migration likely. Majority of 
life cycle is spent away 
from estuarine habitats. 
Some shelter habitat 
(mangroves, woody 
debris) may be removed. 
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Scientific Name Common Name TSC/F

M Act 

EPBC 

Act 

Habitat association Nature of record Likelihood of 

occurrence in the 

site 

Likelihood of impact 

Terrestrial Birds        

Monarcha melanopsis Black-faced Monarch  M This species of bird usually inhabits dense 
gullies of rainforest, sclerophyll forests and 
eucalypt woodlands and coastal scrub long the 
coastal regions from Victoria to Cape York and 
is migratory over much of its range. 

Predicted to 
occur within 
10km (DoE 
2015) 

Possible. May forage 

on occasion in the 
EIS proposal site 
during migration. No 
local records. 

Low. Negligible area 

of potential foraging 
habitat would be 
removed. No 
breeding habitat likely 
to be impacted. Large 
areas of suitable 
habitat present in 
adjacent areas. 

Pandion cristatus Eastern Osprey V M This species occurs in littoral and coastal 
habitats and terrestrial wetlands of tropical and 
temperate Australia and offshore islands. It is 
mostly found in coastal areas but occasionally 
travel inland along major rivers. It requires 
extensive areas of open fresh, brackish or saline 
water for foraging. This species occurs in low 
numbers in NSW and the breeding population is 
small and fragmented. 

Predicted to 
occur within 
10km (DoE 
2015) 

Possible. Suitable 

habitat present 
however no local 
records. No evidence 
during field survey. 

Negligible. Negligible 

impact on foraging 
habitat likely.  

Apus pacificus Fork-tailed Swift  M Non- breeding, and almost exclusively aerial 
while in Australia. Occurs over urban and rural 
areas as well as areas of native vegetation.  
Recorded in all regions in NSW. Many records 
occur east of the Great Divide, however, a few 
populations have been found west of the Great 
Divide. 

Predicted to 
occur within 
10km (DoE 
2015) 

Likely. Would forage 

above the EIS study 
area on occasion. No 
important habitat 
present in the EIS 
study area.  

Nil. 

Cuculus optatus Oriental Cuckoo  M Migrates to Australia in Winter. It is typically 
found in dense vegetation with closed canopy, 
including rainforest margins, vine scrub, riverine 
thickets, dense Eucalypt forest, paperbark 
swamp and mangroves. 

Predicted to 
occur within 
10km (DoE 
2015) 

Unlikely. No suitable 

habitat. No local 
records. 

Nil. 
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Merops ornatus Rainbow Bee-eater  M Mainly inhabits open forests and woodlands and 
shrublands, often in proximity to permanent 
water. Also occurs in cleared/semi-cleared 
habitats including farmland and residential 
areas. Excavates a nest burrow in flat/sloping 
ground in banks of waterways, dams, roadside 
cuttings, gravel pits or cliff faces. Southern 
populations migrate north for winter after 
breeding. 

Predicted to 
occur within 
10km (DoE 
2015) 

Possible. May occur 

in the EIS proposal 
site on occasion. 

Low. Very small area 

of potential foraging 
habitat would be 
removed. Potential for 
impact on nest 
burrows if present. 
Large areas of 
suitable habitat 
present in adjacent 
areas. 

Anthochaera phrygia Regent Honeyeater CE CE, M In NSW confined to two known breeding areas: 
the Capertee Valley and Bundarra-Barraba 
region. Non-breeding flocks occasionally seen in 
coastal areas foraging in flowering Spotted Gum 
and Swamp Mahogany forests, presumably in 
response to drought. Inhabits dry open forest 
and woodlands, particularly Box-Ironbark 
woodland and riparian forests of River Sheoak, 
with an abundance of mature trees, high canopy 
cover and abundance of mistletoes. 

Predicted to 
occur within 
10km (DoE 
2015) 

Possible. Very small 

area of potentially 
suitable foraging 
habitat present. No 
breeding habitat 
present.  

Low. Very small area 

of potential foraging 
habitat would be 
removed. No 
breeding habitat 
present. 

Rhipidura rufifrons Rufous Fantail  M This species is a breeding migrant to southeast 
Australia during July to December, wintering in 
Papua New Guinea. It prefers wetter eucalypt 
forests, gullies, coastal scrub, watercourses, 
and rainforests where it feeds on insects. 
Occasional reports have this species utilising 
parks and gardens during migration (Pizzey & 
Knight 1998). 

Predicted to 
occur within 
10km (DoE 
2015) 

Possible. May occur 

in the EIS proposal 
site on occasion. 

Low. Negligible area 

of potential foraging 
habitat would be 
removed. No 
breeding habitat likely 
to be impacted. Large 
areas of suitable 
habitat present in 
adjacent areas. 

Monarcha trivirgatus Spectacled Monarch  M The Spectacled Monarch is found in coastal 
north-eastern and eastern Australia, including 
coastal islands, from Cape York, Queensland to 
Port Stephens, New South Wales. It is much 
less common in the south. It prefers thick 
understorey in rainforests, wet gullies and 
waterside vegetation, as well as mangroves. 

Predicted to 
occur within 
10km (DoE 
2015) 

Unlikely. Minimal 

suitable habitat. No 
local records. Outside 
the usual distribution 
of this species. 

Nil. 
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Myiagra cyanoleuca Satin Flycatcher  M This is a migratory species which breeds around 
the Calliope Ranges in QLD southward to 
Tasmania during September / October to 
January / February before migrating north to 
southern and eastern Papua New Guinea and 
adjacent islands over winter. Prefers heavily 
vegetated gullies in forests, tall woodlands and 
during migration, coastal forests, woodlands, 
mangroves, trees in open country, and even 
gardens. 

Predicted to 
occur within 
10km (DoE 
2015) 

Present. May forage 

and breed in the EIS 
proposal site. 

Low. Negligible are of 

known foraging and 
potential breeding 
habitat would be 
removed. Large areas 
of suitable habitat 
present in adjacent 
areas. 

Hirundapus caudacutus White-throated 
Needletail 

 M Recorded along NSW coast to the western 
slopes and occasionally from the inland plains. 
Breeds in northern hemisphere. Almost 
exclusively aerial while in Australia. Occur 
above most habitat types, but are more 
frequently recorded above more densely 
vegetated habitats (rainforest, open forest and 
heathland) than over woodland or treeless 
areas. 

Predicted to 
occur within 
10km (DoE 
2015) 

Likely. Would forage 

above the EIS 
proposal site on 
occasion. No 
important habitat 
present in the EIS 
study area.  

Nil. 

Wetland Birds         

Rostratula australis Australian Painted 
Snipe 

E E, M In NSW many records are from the Murray-
Darling Basin including the Paroo wetlands, 
Lake Cowal, Macquarie Marshes, Fivebough 
Swamp and more recently, swamps near 
Balldale and Wanganella. Other important 
locations with recent records include wetlands 
on the Hawkesbury River and the Clarence and 
lower Hunter Valleys. Prefers fringes of 
swamps, dams and nearby marshy areas where 
there is a cover of grasses, lignum, low scrub or 
open timber (OEH 2014) 

Predicted to 
occur within 
10km (DoE 
2015) 

Unlikely. No suitable 

freshwater wetlands 
present. 

Nil. 
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Limosa lapponica Bar-tailed Godwit  M Occurs mainly in coastal habitats such as large 
intertidal sandflats, banks, mudflats, estuaries, 
inlets, harbours, coastal lagoons and bays. It is 
found often around beds of seagrass and, 
sometimes, in nearby saltmarsh. 

Predicted to 
occur within 
10km (DoE 
2015) 

Possible. Proposal 

not located on the 
coast. Very limited 
area of sandy 
beaches and 
seagrass present. 
Small area of 
saltmarsh. 

Negligible. Very 

small area of low 
quality potential 
habitat would be 
impacted. 

Ardea ibis Cattle Egret  M Occurs across NSW. Principal breeding sites 
are the central east coast from Newcastle to 
Bundaberg. Also breeds in major inland 
wetlands in north NSW (notably the Macquarie 
Marshes). Occurs in tropical and temperate 
grasslands, wooded lands and terrestrial 
wetlands. Uses predominately shallow, open 
and fresh wetlands with low emergent 
vegetation and abundant aquatic flora. 
Sometimes observed in swamps with tall 
emergent vegetation and commonly use areas 
of tall pasture in moist, low-lying areas. 

Predicted to 
occur within 
10km (DoE 
2015) 

Possible. May occur 

in agricultural area to 
the north-east of the 
existing bridge.  

Negligible. Very 

small area of low 
quality potential 
habitat would be 
impacted. 

Tringa nebularia Common Greenshank  M Occurs in a wide variety of inland wetlands and 
sheltered coastal habitats of varying salinity. It 
occurs in sheltered coastal habitats, typically 
with large mudflats and saltmarsh, mangroves 
or seagrass. Habitats include embayments, 
harbours, river estuaries, deltas and lagoons 
and are recorded less often in round tidal pools, 
rock-flats and rock platforms. The species uses 
both permanent and ephemeral terrestrial 
wetlands 

Predicted to 
occur within 
10km (DoE 
2015) 

Unlikely. No large 

areas of mudflats 
present. Very limited 
area of sandy 
beaches and 
seagrass present. 
Small area of 
saltmarsh. 

Negligible. Very 

small area of low 
quality potential 
habitat would be 
impacted. 
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Scientific Name Common Name TSC/F

M Act 

EPBC 

Act 

Habitat association Nature of record Likelihood of 

occurrence in the 

site 

Likelihood of impact 

Charadrius bicinctus Double-banded 
Plover 

 M Occurs in littoral, estuarine and fresh or saline 
terrestrial wetlands and also saltmarsh, 
grasslands and pasture. It occurs on muddy, 
sandy, shingled or sometimes rocky beaches, 
bays and inlets, harbours and margins of fresh 
or saline terrestrial wetlands such as lakes, 
lagoons and swamps, shallow estuaries and 
rivers 

Predicted to 
occur within 
10km (DoE 
2015) 

Unlikely. No large 

areas of mudflats 
present. Very limited 
area of sandy 
beaches and 
seagrass present. 
Small area of 
saltmarsh. 

Negligible. Very 

small area of low 
quality potential 
habitat would be 
impacted. 

Numenius 
madagascariensis 

Eastern Curlew  CE, M During the non-breeding season in Australia, the 
eastern curlew is most commonly associated 
with sheltered coasts, especially estuaries, 
bays, harbours, inlets and coastal lagoons, with 
large intertidal mudflats or sandflats, often with 
beds of seagrass (Zosteraceae). Occasionally, 
the species occurs on ocean beaches (often 
near estuaries), and coral reefs, rock platforms, 
or rocky islets. The birds are often recorded 
among saltmarsh and on mudflats fringed by 
mangroves, and sometimes within the 
mangroves. 

Predicted to 
occur within 
10km (DoE 
2015) 

Unlikely. No large 

areas of mudflats 
present. Very limited 
area of sandy 
beaches and 
seagrass present. 
Small area of 
saltmarsh. 

Negligible. Very 

small area of low 
quality potential 
habitat would be 
impacted. 

Ardea alba Great Egret  M Occurs across NSW. Within NSW there are 
breeding colonies within the Darling Riverine 
Plains and Riverina regions and minor colonies 
across its range including the north and north-
east of the state. Reported from a wide range of 
wetland habitats (for example inland and 
coastal, freshwater and saline, permanent and 
ephemeral, open and vegetated, large and 
small, natural and artificial).  

Predicted to 
occur within 
10km (DoE 
2015) 

Likely. May occur in 

mangroves, saltmarsh 
and swampy 
agricultural area. 

Negligible. Very 

small area potential 
habitat would be 
impacted. 
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Scientific Name Common Name TSC/F

M Act 

EPBC 

Act 

Habitat association Nature of record Likelihood of 

occurrence in the 

site 

Likelihood of impact 

Gallinago hardwickii Latham's Snipe  M Occurs along the coast and west of the Great 
Dividing Range. Non breeding visitor to 
Australia. Inhabit permanent and ephemeral 
wetlands up to 2000 m asl. Typically in open, 
freshwater wetlands with low, dense vegetation 
(incl. swamps, flooded grasslands and 
heathlands). Can also occur in saline/brackish 
habitats and in modified or artificial habitats 
close to human activity. 

Predicted to 
occur within 
10km (DoE 
2015) 

Possible. May occur 

in the swampy 
agricultural area to 
the north-east of the 
existing bridge.  

Negligible. Very 

small area of potential 
habitat would be 
impacted. 

Numenius minutus Little Curlew  M The Little Curlew is most often found feeding in 
short, dry grassland and sedgeland, including 
dry floodplains and blacksoil plains, which have 
scattered, shallow freshwater pools or areas 
seasonally inundated; open woodlands with a 
grassy or burnt understorey, dry saltmarshes, 
coastal swamps, mudflats or sandflats of 
estuaries or beaches on sheltered coasts, mown 
lawns, gardens, recreational areas, ovals, 
racecourses and roadsides. 

Predicted to 
occur within 
10km (DoE 
2015) 

Possible. May occur 

in the swampy 
agricultural area to 
the north-east of the 
existing bridge.  

Negligible. Very 

small area of low 
quality potential 
habitat would be 
impacted. 

Sternula albifrons Little Tern  M Almost exclusively coastal, preferring sheltered 
environments; however may occur several 
kilometres from the sea in harbours, inlets and 
rivers. It breeds in spring and summer along the 
entire east coast from Tasmania to northern 
Queensland, migrating to eastern Asia for 
winter. It nests in small, scattered colonies in 
low dunes or on sandy beaches just above high 
tide mark near estuary mouths or adjacent to 
coastal lakes and islands.  

Predicted to 
occur within 
10km (DoE 
2015) 

Unlikely. Project not 

located on the coast. 
Very limited area of 
sandy beaches 
present. These are 
inundated at high tide, 
making them less 
suitable for the 
species. 

Negligible. Very 

small area of low 
quality potential 
habitat would be 
impacted. 

Gallinago stenura Pin-tailed Snipe  M Occurs most often in or at the edges of shallow 
freshwater swamps, ponds and lakes with 
emergent, sparse to dense cover of grass/sedge 
or other vegetation. The species is also found in 
drier, more open wetlands such as claypans in 
more arid parts of species' range. 

Predicted to 
occur within 
10km (DoE 
2015) 

Possible. May occur 

in the swampy 
agricultural area to 
the north-east of the 
existing bridge.  

Negligible. Very 

small area of low 
quality potential 
habitat would be 
impacted. 
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Scientific Name Common Name TSC/F

M Act 

EPBC 

Act 

Habitat association Nature of record Likelihood of 

occurrence in the 

site 

Likelihood of impact 

Gallinago megala Swinhoe's Snipe  M Occurs at the edges of wetlands, such as wet 
paddy fields, swamps and freshwater streams. 
The species is also known to occur in 
grasslands, drier cultivated areas. 

Predicted to 
occur within 
10km (DoE 
2015) 

Possible. May occur 

in the swampy 
agricultural area to 
the north-east of the 
existing bridge.  

Negligible. Very 

small area of low 
quality potential 
habitat would be 
impacted.  

Numenius phaeopus Whimbrel  M Occurs on the intertidal mudflats of sheltered 
coasts. It is also found in harbours, lagoons, 
estuaries and river deltas, often those with 
mangroves, but also open, unvegetated 
mudflats. It is occasionally found on sandy or 
rocky beaches, on coral or rocky islets, or on 
intertidal reefs and platforms. 

Predicted to 
occur within 
10km (DoE 
2015) 

Unlikely. No large 

areas of mudflats 
present. Very limited 
area of sandy 
beaches and 
seagrass present. 
Small area of 
saltmarsh. 

Negligible. Very 

small area of low 
quality potential 
habitat would be 
impacted. 

Reptiles        

Caretta caretta  Loggerhead Turtle E E, M Occur at or near the surface of the ocean and 
move with the ocean currents. In eastern 
Australia, there is evidence that they spend 
around 15 years or more in the open ocean. 
Feeding areas occur inshore or in neritic areas, 
including a wide variety of tidal and sub-tidal 
habitat.  
Hatchling and young loggerhead turtles occur in 
the open ocean. Adults and large juveniles 
occur in waters with both hard and soft 
substrates including rocky and coral reefs, 
muddy bays, sandflats, estuaries and seagrass 
meadows. Loggerhead Turtles require sandy 
beaches to nest.  

Predicted to 
occur within 
10km (DoE 
2015) 

Unlikely. Limited 

seagrass meadows 
present. More likely to 
occur offshore. 

Negligible. Very 

small area of potential 
foraging habitat would 
be impacted. 
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Scientific Name Common Name TSC/F

M Act 

EPBC 

Act 

Habitat association Nature of record Likelihood of 

occurrence in the 

site 

Likelihood of impact 

Fish        

Australian Grayling  
 

Protroctes maraena E V, M Occurs in coastal rivers and streams south from 
the Shoalhaven River. Inhabits estuarine waters 
and coastal seas as larvae/juveniles, and 
freshwater rivers and streams as adults. Most of 
their lives are spent in freshwater rivers and 
streams in cool, clear waters with a gravel 
substrate and alternating pool and riffle zones, 
however can also occur in turbid water. The 
species can penetrate well inland, being 
recorded over 100 km inland from the sea. 
(Backhouse et al 2008). 

Predicted to 

occur in locality 
(DotE 2015). 

Likely. Known to 

occur in the Clyde 
River. Would pass 
through the EIS study 
area on their 
migration. May shelter 
in mangroves or 
woody debris in the 
EIS proposal site. 

Moderate. Minimal 

impact on habitat 
used during migration 
likely. Majority of life 
cycle is spent away 
from estuarine 
habitats. Some 
shelter habitat 
(mangroves, woody 
debris) may be 
removed. 

 

All information in this table is taken from NSW OEH and Commonwealth DoE Threatened Species profiles (OEH 2015, DotE 2015) unless otherwise stated. The codes used in this table are: CE – critically 

endangered; E – endangered; V – vulnerable; EP – endangered population; CEEC – critically endangered ecological community; EEC – endangered ecological community, M- migratory 
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Appendix B –  Species recorded during surveys 
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Flora species recorded in overall study area during surveys 

Family Exotic Scientific Name Common Name   Plot   

 
 

  1 2 3 4 5 

Acanthaceae 
 

Pseuderanthemum variabile Pastel Flower 
   

1 
 

Anthericaceae 
 

Caesia parviflora var. vittata   
  

1 
  

 
 

Tricoryne elatior Yellow Autumn-lily 
   

1 
 

Apiaceae 
 

Hydrocotyle peduncularis   
 

2 
   

 
 

Hydrocotyle laxiflora Stinking Pennywort 
  

2 
  

Apocynaceae 
 

Marsdenia rostrata Milk Vine 
 

2 3 
  

 
 

Parsonsia straminea Common Silkpod 
  

3 
  

Asparagaceae * Asparagus aethiopicus Asparagus Fern   1   

Asteraceae * Bidens pilosa Cobbler's Pegs  1    

 
 

Cassinia aculeata Dolly Bush 
 

1 
 

1 
 

 * Cirsium vulgare Spear Thistle  2    

 * Conyza sp. A Fleabane  2    

 * Hypochaeris radicata Catsear  3    

 
 

Lagenophora stipitata Common Lagenophora 
   

1 
 

Blechnaceae 
 

Blechnum sp.   
  

1 
  

Casuarinaceae 
 

Allocasuarina littoralis Black She-Oak 
   

5 
 

 
 

Casuarina glauca Swamp Oak 5 
    

Chenopodiaceae 
 

Einadia trigonos Fishweed 1 
    

Convolvulaceae 
 

Dichondra repens Kidney Weed 
 

2 2 2 
 

 
 

Polymeria calycina   
  

2 
  

Cyatheaceae 
 

Cyathea australis Rough Treefern 
 

2 
   

Cyperaceae 
 

Baumea juncea   5 
   

3 

 
 

Carex appressa Tall Sedge 
 

3 
   

 
 

Gahnia melanocarpa Black Fruit Saw-sedge 
 

2 1 
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Family Exotic Scientific Name Common Name   Plot   

 
 

  1 2 3 4 5 

 
 

Isolepis cernua Nodding Club-rush 1 
    

 
 

Lepidosperma laterale Variable Sword-sedge 
  

2 2 
 

 
 

Lepidosperma sp.   
   

2 
 

Dennstaedtiaceae 
 

Hypolepis muelleri Harsh Ground Fern 
 

2 
   

 
 

Pteridium esculentum Bracken 
 

4 3 
  

Dilleniaceae 
 

Hibbertia aspera Rough Guinea Flower 
   

2 
 

Elaeocarpaceae 
 

Elaeocarpus reticulatus Blueberry Ash 
  

1 
  

Ericaceae 
 

Leucopogon lanceolatus   
   

1 
 

Fabaceae (Caesalpinioideae) * Senna septemtrionalis Arsenic Bush  2    

Fabaceae (Faboideae) 
 

Daviesia ulicifolia Gorse Bitter Pea 
   

3 
 

 
 

Glycine clandestina Twining glycine 
   

1 
 

 
 

Glycine microphylla Small-leaf Glycine 
 

2 
   

 
 

Glycine tabacina Variable Glycine 
 

2 2 2 
 

 
 

Hardenbergia violacea False Sarsaparilla 
   

2 
 

 
 

Podolobium ilicifolium Prickly Shaggy Pea 
   

2 
 

 
 

Podolobium scandens Netted Shaggy Pea 
   

3 
 

 
 

Pultenaea sp.   
   

2 
 

Fabaceae (Mimosoideae) 
 

Acacia mearnsii Black Wattle 
 

2 1 3 
 

 
 

Acacia sp. Wattle 
   

2 
 

Geraniaceae 
 

Geranium homeanum   
 

2 
   

Goodeniaceae 
 

Scaevola ramosissima Purple Fan-flower 
   

1 
 

Juncaceae * Juncus acutus subsp. acutus Sharp Rush 1     

 
 

Juncus kraussii subsp. australiensis Sea Rush 7 
   

6 

 
 

Juncus sp. A Rush 
 

1 
   

Lamiaceae 
 

Prostanthera lasianthos Victorian Christmas Bush 
  

3 
  

Lauraceae 
 

Cassytha pubescens Downy Dodder-laurel 
   

2 
 

https://www.google.com.au/search?biw=1280&bih=892&q=Senna+septemtrionalis&spell=1&sa=X&ved=0ahUKEwjQz8v6k4rLAhWEmJQKHc8nD3sQvwUIGCgA
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Family Exotic Scientific Name Common Name   Plot   

 
 

  1 2 3 4 5 

Liliaceae * Lilium formosanum Formosan Lily   2   

Lobeliaceae 
 

Pratia purpurascens Whiteroot 
 

2 2 2 
 

Lomandraceae 
 

Lomandra filiformis Wattle Matt-rush 
   

1 
 

 
 

Lomandra longifolia Spiny-headed Mat-rush 
 

2 
 

2 
 

 
 

Lomandra multiflora subsp. multiflora Many-flowered Mat-rush 
   

2 
 

 
 

Lomandra obliqua   
   

2 
 

Luzuriagaceae 
 

Eustrephus latifolius Wombat Berry 
  

3 2 
 

 
 

Geitonoplesium cymosum Scrambling Lily 
  

3 
  

Malvaceae * Sida rhombifolia Paddy's Lucerne  2    

Menispermaceae 
 

Stephania japonica Snake vine 
  

3 
  

Myrsinaceae 
 

Aegiceras corniculatum River Mangrove 
    

1 

Myrtaceae 
 

Angophora floribunda Rough-barked Apple 
  

4 
  

 
 

Corymbia gummifera Red Bloodwood 
  

3 
  

 
 

Corymbia maculata Spotted Gum 
   

5 
 

 
 

Eucalyptus pilularis Blackbutt 
   

4 
 

 
 

Eucalyptus piperita Sydney Peppermint 
  

4 
  

 
 

Eucalyptus saligna x botryoides   
 

5 
   

 
 

Eucalyptus tereticornis Forest Red Gum 
 

3 3 
  

 
 

Eucalyptus globoidea White Stringybark 
  

3 
  

Ochnaceae * Ochna serrulata Mickey Mouse Plant   1   

Oleaceae * Ligustrum sinense Small-leaved Privet   1   

 
 

Notelaea ovata   
   

1 
 

Passifloraceae * Passiflora edulis Common Passionfruit   1   

Phormiaceae 
 

Dianella caerulea Blue Flax-lily 
  

1 2 
 

Phyllanthaceae 
 

Phyllanthus hirtellus Thyme Spurge 
   

2 
 

 
 

Poranthera microphylla Small Poranthera 
  

1 
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Family Exotic Scientific Name Common Name   Plot   

 
 

  1 2 3 4 5 

Pittosporaceae 
 

Billardiera scandens Hairy Apple Berry 
   

1 
 

 
 

Bursaria spinosa Native Blackthorn 
  

3 
  

 
 

Pittosporum multiflorum Orange Thorn 
  

2 
  

 
 

Pittosporum revolutum Rough Fruit Pittosporum 
   

1 
 

 
 

Pittosporum undulatum Sweet Pittosporum 
  

3 1 
 

Poaceae * Digitaria sanguinalis Crab Grass    1  

 
 

Dichelachne sp. A Plumegrass 
  

1 
  

 
 

Echinopogon caespitosus Bushy Hedgehog-grass 
 

2 1 
  

 
 

Entolasia marginata Bordered Panic 
 

4 4 
  

 
 

Entolasia stricta Wiry Panic 
   

4 
 

 
 

Imperata cylindrica Blady Grass 
  

1 
  

 
 

Microlaena stipoides Weeping Grass 
 

5 
 

1 
 

 
 

Oplismenus aemulus   
 

4 
   

 
 

Paspalidium sp.   
   

2 
 

 
 

Phragmites australis Common Reed 2 
   

2 

 
 

Sporobolus virginicus   
    

3 

 
 

Themeda australis Kangaroo Grass 
  

1 
  

Polygonaceae * Acetosa sagittata Rambling Dock  1    

 
 

Rumex brownii Swamp Dock 
 

2 
   

Primulaceae 
 

Samolus repens Creeping Brookweed 
    

2 

Proteaceae 
 

Persoonia linearis Narrow-leaved Geebung 
  

1 3 
 

Ranunculaceae 
 

Clematis aristata Old Man's Beard 
  

2 
  

Rhamnaceae 
 

Pomaderris sp.   
   

1 
 

Rosaceae * Rubus sp. Blackberry/bramble   2   

Rubiaceae 
 

Pomax umbellata Pomax 
   

1 
 

Santalaceae 
 

Exocarpos cupressiformis Cherry Ballart 
  

3 1 
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Family Exotic Scientific Name Common Name   Plot   

 
 

  1 2 3 4 5 

 
 

Santalum obtusifolium Sandalwood 
  

2 
  

Solanaceae 
 

Solanum aviculare Kangaroo Apple 
 

1 
   

 * Solanum mauritianum Wild Tobacco Bush  3 2   

 * Solanum nigrum Black-berry Nightshade  2    

 * Solanum pseudocapsicum Madeira Winter Cherry  2    

Sterculiaceae 
 

Brachychiton populneus Kurrajong 
  

1 
  

Violaceae 
 

Melicytus dentatus Tree Violet 
 

2 3 
  

Zamiaceae 
 

Macrozamia communis Burrawang 
   

2 
 

Key: Cover abundance rankings within each survey plot: 1 Foliage sparsely or very sparsely present, cover less than 5%; 2 1-5% Plentiful, foliage cover 1-5 %; 3 5-25% foliage cover; 4  26-50% 

foliage cover; 5 51-75% foliage cover; 6 76-100% foliage cover.
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Fauna species recorded in overall study area during surveys 

Key: V – vulnerable; O – observed, W – heard, F – tracks, feathers, cones, D – definite anabat recording,  

Pr – probable anabat recording, Po – possible anabat recording. 

Scientific Name Common Name NSW 
Status 

EPBC 
Status 

Observation 
Type 

BIRDS     

Anhinga novaehollandiae Australasian Darter   O 

Alisterus scapularis Australian King-parrot   O 

Cracticus tibicen Australian Magpie   O 

Pelecanus conspicillatus Australian Pelican   O 

Corvus coronoides Australian Raven   O 

Chenonetta jubata Australian Wood Duck   O 

Ninox connivens Barking Owl V  F 

Coracina novaehollandiae Black-faced Cuckoo-shrike   O 

Macropygia amboinensis Brown Cuckoo-dove   O 

Coturnix ypsilophora Brown Quail   O 

Acanthiza pusilla Brown Thornbill   O 

Acanthiza reguloides Buff-rumped Thornbill   O 

Anas castanea Chestnut Teal   O 

Acanthorhynchus tenuirostris Eastern Spinebill   W 

Eopsaltria australis Eastern Yellow Robin   O 

Eolophus roseicapillus Galah   O 

Calyptorhynchus lathami Glossy Black-cockatoo V  F 

Rhipidura albiscapa Grey Fantail   O 

Colluricincla harmonica Grey Shrike-thrush   O 

Ardea intermedia Intermediate Egret   O 

Dacelo novaeguineae Laughing Kookaburra   O 

Meliphaga lewinii Lewin's Honeyeater   O 

Microcarbo melanoleucos Little Pied Cormorant   O 

Anthochaera chrysoptera Little Wattlebird   
 

Grallina cyanoleuca Magpie-lark   O 

Vanellus miles Masked Lapwing   O 

Philemon corniculatus Noisy Friarbird   O 

Anas superciliosa Pacific Black Duck   O 

Strepera graculina Pied Currawong   W 

Porphyrio porphyrio Purple Swamphen   O 

Trichoglossus haematodus Rainbow Lorikeet   O 

Neochmia temporalis Red-browed Finch   O 

Pachycephala rufiventris Rufous Whistler   O 

Ptilonorhynchus violaceus Satin Bowerbird   W 

Myiagra cyanoleuca Satin Flycatcher   O 

Chroicocephalus 
novaehollandiae 

Silver Gull 
  O 

Stipiturus malachurus Southern Emu-wren   O 

Acanthiza lineata Striated Thornbill   O 
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Scientific Name Common Name NSW 
Status 

EPBC 
Status 

Observation 
Type 

Cacatua galerita Sulphur-crested Cockatoo   O 

Malurus cyaneus Superb Fairy-wren   O 

Petrochelidon nigricans Tree Martin   O 

Daphoenositta chrysoptera Varied Sittella V  O 

Hirundo neoxena Welcome Swallow   O 

Haliaeetus leucogaster White-bellied Sea-eagle   O 

Sericornis frontalis White-browed Scrubwren   O 

Phylidonyris niger White-cheeked Honeyeater   O 

Ardea pacifica White-necked Heron   O 

Cormobates leucophaea White-throated Treecreeper   O 

Leucosarcia picata Wonga Pigeon   O 

Calyptorhynchus funereus Yellow-tailed Black-
cockatoo 

  O 

MAMMALS     

Vombatus ursinus Common Wombat   F 

Macropus rufogriseus Red-necked Wallaby   O 

Petaurus breviceps Sugar Glider   O 

Petauroides volans Greater Glider  V O 

Pteropus poliocephalus Grey-headed Flying-fox V V O 

Chalinolobus morio Chocolate Wattled Bat   D 

Miniopterus schreibersii 
oceanensis 

Eastern Bentwing Bat 
V  Po 

Rhinolophus megaphyllus Eastern Horseshoe-bat   D 

Vespadelus darlingtoni Large Forest Bat   Pr 

Nyctophilus sp. long-eared bat   D 

Vespadelus regulus Southern Forest Bat   D 

Vespadelus sp. Unidentified Eptesicus   Po 

REPTILES     

Lampropholis delicata Dark-flecked Garden 
Sunskink 

  O 

Intellagama lesueurii Eastern Water Dragon   O 

FROGS     

Limnodynastes peronii Brown-striped Frog   W 

Crinia signifera Common Eastern Froglet   W 

Uperoleia laevigata Smooth Toadlet   W 

Litoria tyleri Tyler's Tree frog   W 

Key: V – vulnerable; M – migratory;  

O – observed, W – heard, F – tracks, feathers, D – definite (anabat), Po – possible (anabat), Pr – probable anabat 
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Appendix C –  Assessments of significance (EP&A ACT) 

 

 



 

GHD | Roads and Maritime Services - Nelligen Bridge EIS, 21/25173 

Legislative context 

Section 5A of the EP&A Act lists seven factors that must be taken into account in the 

determination of the significance of potential impacts of an activity on ‘threatened species, 

populations or ecological communities (or their habitats)’ listed under the TSC Act. The ‘7-part 

test’ is used to determine whether an activity is ‘likely’ to impose ‘a significant effect’ on 

threatened biota and thus whether a species impact statement (SIS) is required. Should the 7-

part test conclude that a significant effect is likely, an SIS must be prepared.  

An assessments of the likely significance of impacts has been prepared for the following biota 

listed under the TSC Act: 

Threatened ecological communities 

Lowland Grassy Woodland 

Swamp Oak Floodplain Forest 

River-flat Eucalypt Forest 

Coastal Saltmarsh 
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Threatened ecological communities 

Lowland Grassy Woodland 

Lowland Grassy Woodland in the South East Corner Bioregion is currently known to occur 

within the Bega Valley, Eurobodalla and Palerang Local Government Areas. Major occurrences 

are found to the west of Batemans Bay, around Moruya, in the Araluen valley, in the Cobargo - 

Bega – Candelo area, the Towamba Valley and near Tanja. This community is associated with 

rain shadow areas of the south coast and hinterland of New South Wales. Typically, the 

community comprises an open tree canopy, a near-continuous groundcover dominated by 

grasses and herbs, sometimes with layers of shrubs and/or small trees. Undisturbed stands of 

the community may have a woodland or forest structure. Small trees or saplings may dominate 

the community in relatively high densities after partial or total clearing. The community also 

includes 'derived' native grasslands which result from removal of the woody strata from the 

woodlands and forests. Within the EIS proposal site, Lowland Grassy Woodland occurs as a 

portion of a narrow roadside band of partially cleared vegetation on the northern side of the 

Kings Highway, west of the existing Nelligen bridge. It should be noted that Lowland Grassy 

Woodland does not form a component of SEPP 14 wetlands. 

Assessment of Significance: Lowland Grassy Woodland 

a)  in the case of a threatened species, whether the action proposed is likely to have an 
adverse effect on the life cycle of the species such that a viable local population of the species 
is likely to be placed at risk of extinction, 

Not applicable to this EEC. 

b)  in the case of an endangered population, whether the action proposed is likely to have 
an adverse effect on the life cycle of the species that constitutes the endangered population 
such that a viable local population of the species is likely to be placed at risk of extinction, 

Not applicable to this EEC. 

c)  in the case of an endangered ecological community or critically endangered ecological 
community, whether the action proposed: 

(i) is likely to have an adverse effect on the extent of the ecological community such that 
its local occurrence is likely to be placed at risk of extinction, or 

Construction of the proposal would require the permanent removal of ~0.05 hectares of Lowland Grassy 
Woodland. This equates to ~5% of the total area of the community present within the EIS study area. 
Some additional patches of the community are likely to be present within nearby lowland areas 
occupied by residential development to the south of the EIS study area, however, there are no previous 
records of the community in the EIS study area and its immediate surrounds. Overall, the small area of 
Lowland Grassy Woodland present within the EIS study area is anomalous with the broader distribution 
of this community type, which occurs inland and south of the locality and beyond. Despite this, given 
classifications made by previous studies and broadly consistent floristic data collected during the current 
study, a precautionary approach was taken to the classification of this community. Large contiguous 
occurrences of the community are present beyond the locality, however, in general this community type 
has been heavily displaced by agricultural development in these areas. 

Habitat within the EIS proposal site is partially degraded by clearing of canopy vegetation along the road 
verge, edge effects leading to community structural changes, halted fire regimes and minor weed 
infestation. A large proportion of the potentially impacted area (~50%) comprises an ~3m wide roadside 
strip that is cleared of mid-storey and canopy cover, and composed of a relatively diverse cover of 
herbaceous native understorey species. The vegetation that would be removed from this community is 
therefore already considerably modified. 

Furthermore, the area of Lowland Grassy Woodland present within the EIS proposal site is composed of 
a transitional form of the community, with Murramarang-Bega Lowlands Forest. The most characteristic 
examples of the community occur north of the EIS proposal site and wiould not be directly impacted by 
the proposal.  

Subsequently, the total area of intact and non-transitional Lowland Grassy Woodland that would be 
impacted by the proposal is likely to be considerably less than 0.05 hectares. 

Given the already modified condition and transitional nature of the community within the EIS proposal 
site, the proposed reduction in extent is not likely to place the local occurrence of the community at any 
further risk of extinction. Furthermore, given that the broader distribution of Lowland Grassy Woodland 
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occurs inland and to the south of the EIS study area, and is separated from the EIS study area by large 
tracts of tall wet/dry sclerophyll forest, the local occurrence of the community would make only a very 
minor contribution to its viability throughout its range.  

(ii) is likely to substantially and adversely modify the composition of the ecological 
community such that its local occurrence is likely to be placed at risk of extinction, 

Particularly given the transitional nature of the community present within the EIS proposal site, the 
proportion of the local population of the TEC that is contained within the EIS proposal site is unlikely to 
contain an ecologically significant proportion of any of the individual species that comprise the local 
occurrence of Lowland Grassy Woodland. 

During its operational phase, the proposal could result in edge effects, including weed infestation, and 
fauna mortalities from vehicle strike. These effects would be similar to those associated with the existing 
highway and are unlikely to substantially and adversely modify the composition of the ecological 
community such that its local occurrence is likely to be placed at risk of extinction.  

Recommended environmental management measures are likely to mitigate against any substantial 
effects on the local population of the community outside of the immediate disturbance footprint. 

In light of the above considerations, the proposal is not likely to remove, modify or fragment a significant 
proportion of the habitat for this TEC in the locality. The extensive areas of floristically similar vegetation 
in the overall study area and locality are likely to be sufficient to maintain viable local populations of the 
species that comprise the TEC as it occurs in the EIS proposal site. Given the scale and context of the 
proposal, it is unlikely to modify the composition of any Lowland Grassy Woodland beyond the EIS 
proposal site and immediately adjoining areas. As such, the proposal is not likely to modify the 
composition of the TEC in the locality such that any component species would become locally extinct. 

d)  in relation to the habitat of a threatened species, population or ecological community: 

(i) the extent to which habitat is likely to be removed or modified as a result of the action 
proposed, and 

Construction of the proposal would require the permanent removal of ~0.05 hectares of Lowland Grassy 
Woodland. This equates to ~5% of the total area of the community present within the EIS study area. 
However, considering that habitat within the EIS proposal site is partially degraded  and the transitional 
nature of the community present within the EIS proposal site (see question c), the total area of intact 
and non-transitional Lowland Grassy Woodland that would be impacted by the proposal is likely to be 
considerably less. 

Some additional patches of the community are likely to be present within nearby lowland areas 
occupied by residential development to the south of the EIS study area, however, there are no previous 
records of the community in the EIS study area and its immediate surrounds.  

Overall, the small area of Lowland Grassy Woodland present within the EIS study area is anomalous 
with the broader distribution of this community type, which occurs inland and south of the locality and 
beyond. Despite this, given classifications made by previous studies and broadly consistent floristic data 
collected during the current study, a precautionary approach was taken to the classification of this 
community. Large contiguous occurrences of the community are present beyond the locality, however, 
in general this community type has been heavily displaced by agricultural development in these areas. 

Construction activities have the potential to result in indirect impacts upon areas of the TEC outside the 
EIS proposal site, such as erosion and increased sedimentation. 

During its operational phase, the proposal could result in edge effects, including weed infestation, and 
fauna mortalities from vehicle strike. These effects would be similar to those associated with the existing 
highway and are unlikely to substantially and adversely modify the composition of the ecological 
community such that its local occurrence is likely to be placed at risk of extinction.  

Recommended environmental management measures are likely to mitigate against the modification of 
any additional habitat outside of the EIS proposal site. 

(ii) whether an area of habitat is likely to become fragmented or isolated from other areas of 
habitat as a result of the proposed action, and 

The proposal would not directly fragment or isolate any presently interconnected habitat for the 
community. All vegetation removal would occur along an already disturbed patch edge. The proposal 
would widen the gap between stands of vegetation created by the existing road corridor by a minor 
degree, however, this is not likely to substantially alter movements of pollinators or seed dispersal 
compared to existing habitat condition. 
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(iii) the importance of the habitat to be removed, modified, fragmented or isolated to the 
long-term survival of the species, population or ecological community in the locality, 

Construction of the proposal would require the permanent removal of ~0.05 hectares of the TEC, which 
equates to ~5% of the total area of the community present within the EIS study area. However, 
considering that habitat within the EIS proposal site is composed of considerably modified narrow 
roadside strips of transitional Lowland Grassy Woodland, the total area of intact and non-transitional 
TEC that would be impacted by the proposal is likely to be considerably less. Some additional patches 
of the community are likely to be present within nearby lowland areas occupied by residential 
development to the south of the EIS study area, however, there are no previous records of the 
community in the overall study area and its immediate surrounds.  

Overall, the small area of Lowland Grassy Woodland present within the EIS study area is anomalous 
with the broader distribution of this community type, which occurs inland and south of the locality and 
beyond. Despite this, given classifications made by previous studies and broadly consistent floristic data 
collected during the current study, a precautionary approach was taken to the classification of this 
community. Large contiguous occurrences of the community are present beyond the locality, however, 
in general this community type has been heavily displaced by agricultural development in these areas. 

Given its small size, considerably modified condition and transitional composition, TEC within the EIS 
proposal site is not likely to be important to the long-term survival of the community in the locality. 

e)  whether the action proposed is likely to have an adverse effect on critical habitat (either 
directly or indirectly), 

There is no critical habitat listed for this community. 

f)  whether the action proposed is consistent with the objectives or actions of a recovery 
plan or threat abatement plan, 

There is no recovery plan for this community. OEH identifies a number of priority actions intended to 
abate threats to this community and ensure its long term conservation (OEH, 2016b). The EPBC Act 
conservation advice also includes priority actions to assist with the recovery of the community 
(Threatened Species Scientific Committee 2013a). Relevant actions include: 

 Avoid further clearance of remnants of the ecological community, and surrounding native 
vegetation, including derived grasslands; 

 Liaise with local councils and State authorities to ensure road widening and maintenance activities 
(or other infrastructure or development activities) involving substrate or vegetation disturbance in 
areas where the Lowland Grassy Woodlands occur do not adversely impact the ecological 
community. This includes avoiding the introduction or spread of weeds; 

 Retain hollows (including protection of existing mature trees) and plant native hollow producing 
species. Ensure that trees are always left to grow to maturity and if necessary place artificial hollows 
(e.g. nest boxes) in or near to the ecological community. 

The proposal is inconsistent with these recovery actions as it would clear a very small and degraded 
area of this community. No hollow-bearing trees occur within the EIS proposal site. The loss of a single 
narrow, modified, linear strip from already fragmented, isolated and modified patches is unlikely to 
interfere with the recovery of this community.  

Recommended environmental management measures are likely to mitigate against the modification of 
any additional habitat outside of the EIS proposal site. 

g)  whether the action proposed constitutes or is part of a key threatening process or is 
likely to result in the operation of, or increase the impact of, a key threatening process. 

The proposal would directly contribute to the operation of the following KTPs:  

 Clearing of native vegetation – 0.05 hectares of this community would be removed as a result of 
this proposal; 

 Removal of dead wood and dead trees – standing and fallen dead timber is present within the 
EIS proposal site and would be removed. 

The proposal would comprise a relatively minor increase in the operation of these KTPs given the 
relatively minor magnitude of impacts and the presence of large amounts of native vegetation and 
habitat resources outside of the EIS proposal site. The proposed retention and reinstatement of hollow 
timber and woody debris, as well as installation of nest boxes, would partially mitigate against the 
operation of these KTPs.  
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The proposal has the potential to cause or increase the operation of the following KTPs: 

 Invasion of plant communities by perennial exotic grasses – the proposal would create disturbed 
edges through native vegetation and potentially transfer exotic grass propagules; 

 Invasion and establishment of exotic vines and scramblers, invasion and establishment of Lantana 
camara– the proposal has the potential to increase the incidence of weeds; 

 Infection of native plants by Phytophthora cinnamomi - the proposal would disturb soil within and 
adjoining native vegetation and potentially transfer fungi spores; 

 Infection of frogs by amphibian chytrid causing the disease chytridiomycosis - the proposal would 
disturb soil within and adjoining native vegetation, wetlands and aquatic habitats and potentially 
transfer fungi spores. 

The proposal would include environmental management measures including specific consideration of 
potential impacts on soil, water and native vegetation. These measures would mitigate against the 
operation of these KTPs. 

Conclusion of Assessment of Significance 

Based on consideration of the above criteria, the proposal is unlikely to have a significant effect on the 
local occurrence of Lowland Grassy Woodland, pursuant to s.5A of the EP&A Act, given: 

 The proposal would remove only a very small area (0.05 ha) of the TEC along a narrow roadside 
strip of the Kings Highway; 

 The total area of intact and non-transitional community that would be impacted by the proposal is 
likely to be considerably less than 0.05 hectares; 

 A large proportion (~50%) of the TEC present within the EIS proposal site is cleared of all woody 
vegetation, and comprised of moderately diverse native herbaceous understorey cover only; 

 TEC present within the EIS proposal site comprises a transitional form of the community with 
Murramurang-Bega Lowland Forest; 

 Substantial contiguous occurrences of the community occur in close proximity to the locality. 

River-flat Eucalypt Forest 

River-flat Eucalypt Forest on Coastal Floodplains of the New South Wales North Coast, Sydney 

Basin and South East Corner Bioregions occurs on flats, drainage lines and river terraces of 

coastal floodplains where flooding is periodic and soils are generally rich in silt, lack deep 

humic layers and have little or no saline (salt) influence. It occurs south from Port Stephens in 

the NSW North Coast, Sydney Basin and South East Corner bioregions and is characterised by 

a tall open canopy layer of eucalypts with variable species composition. 

Within the EIS study area a small area of poor condition River-flat Eucalypt Forest occurs upon 

a coastal floodplain on the eastern side of the Clyde River. The entire of the community within 

the EIS proposal site has been cleared for agricultural purposes, with a more intact 

regenerating area of the community present adjacent and to the west of the EIS proposal site, 

adjacent to Swamp Oak Floodplain Forest that occupies the banks of the Clyde River. It should 

be noted that River-flat Eucalypt Forest does not form a component of SEPP 14 wetlands. 

Swamp Oak Floodplain Forest 

Swamp Oak Floodplain Forest of the New South Wales North Coast, Sydney Basin and South 

East Corner Bioregions typically occurs below 20m above sea level on waterlogged or 

periodically inundated flats, drainage lines, lake margins and estuarine fringes on coastal 

floodplains of NSW. It is associated with grey-black clay-loams and sandy loams, saline or sub-

saline groundwater. Its structure is variable from open forests to scrubs or reedlands with 

scattered trees. The canopy is dominated by Casuarina glauca (north of Bermagui) or 

Melaleuca ericifolia (south of Bermagui). The understorey is characterised by frequent 

occurrences of vines, a sparse cover of shrubs, and a continuous groundcover of forbs, 

sedges, grasses and leaf litter. 



 

GHD | Roads and Maritime Services - Nelligen Bridge EIS, 21/25173 

Floodplain Swamp Forest (a form of Swamp Oak Floodplain Forest) occurs on river banks 

either side of the Clyde River in the overall study area. The community forms a component of 

SEPP 14 wetlands.  

Assessment of Significance:   

River-flat Eucalypt Forest (RFEF) Swamp Oak Floodplain Forest (SOFF) 

a)  in the case of a threatened species, whether the action proposed is likely to have an 
adverse effect on the life cycle of the species such that a viable local population of the species is 
likely to be placed at risk of extinction, 

Not applicable to these communities. 

b)  in the case of an endangered population, whether the action proposed is likely to have an 
adverse effect on the life cycle of the species that constitutes the endangered population such 
that a viable local population of the species is likely to be placed at risk of extinction, 

Not applicable to these communities. 

c)  in the case of an endangered ecological community or critically endangered ecological 
community, whether the action proposed: 

(i) is likely to have an adverse effect on the extent of the ecological community such that its 
local occurrence is likely to be placed at risk of extinction, or 

Construction of the proposal would require the 
clearing or modification of native vegetation within 
the EIS proposal site, including the permanent 
removal of 0.01 hectares of poor condition  River-
flat Eucalypt Forest (RFEF). This clearing is 
associated with the eastern approach to the new 
bridge and construction compound sites. This area 
of the TEC has been heavily modified and is in poor 
condition as a result of previous clearing of the 
canopy layer and subsequent cattle grazing.  

The vegetation to be removed equates to 
approximately 1% of the TEC that occurs in the EIS 
study area.  

According to Tozer et al (2010), substantial areas of 
RFEF occur on Clyde River flats and associated 
drainage lines throughout the locality and beyond. 
Upwards of 200 ha of RFEF are estimated to occur 
within the locality (Tozer et al 2010). As such, the 
area of RFEF to be removed in association with the 
proposal is a very small portion of the local extent of 
the community. 

Construction of the proposal would require the 
clearing or modification of native vegetation within 
the EIS proposal site, including the permanent 
removal of approximately 0.15 hectares of Swamp 
Oak Floodplain Forest (SOFF). This clearing 
comprises a very narrow strip from along the 
existing highway west of the Clyde River.  

This equates to a loss of approximately 20% of the 
community in the EIS study area.  

According to Tozer et al (2010) scattered patches 
of SOFF occur along the Clyde River and its 
tributaries throughout the locality. Areas of SOFF 
become more prevalent downstream of the EIS 
study area, whereas this community ceases to 
occur beyond ~5km upstream. Upwards of 80 ha 
of SOFF are estimated to occur within the locality 
(Tozer et al 2010). As such, the area of SOFF to 

be removed in association with the proposal is a 
very small portion of the local extent of the 
community. 

These minor respective reductions in the extent of each community would not threaten the viability or 
persistence of either TEC in the locality or the region.  

In the case of RFEF, this is particularly the case when it is considered that the entire of the TEC that is to 
be removed is in poor condition, composed predominately of relatively species-poor mixed native-exotic 
pastureland. Poor condition RFEF throughout the EIS study area contain only a small proportion of the 
species that make up the community and would make a negligible contribution to the viability of its local 
and regional occurrences.  

(ii) is likely to substantially and adversely modify the composition of the ecological 
community such that its local occurrence is likely to be placed at risk of extinction, 

The 0.01 ha of RFEF and 0.15 ha of SOFF to be removed by the proposal comprise less than 0.01% and 
0.2% of the estimated area of each respective TEC in the locality (Tozer et al 2010). The minor 
proportion of the local population of each TEC that is contained within the EIS proposal site is unlikely to 
contain an ecologically significant proportion of any of the individual species that comprise RFEF and 
SOFF respectively. 

In the case of RFEF, this is particularly the case when it is considered that the area of TEC that is to be 
removed is in poor condition, composed of relatively species-poor mixed native-exotic pastureland. RFEF 

throughout the EIS study area contains only a small proportion of the species that make up the 
community and would make a negligible contribution to the viability of its local and regional occurrences.   

The proposal is not likely to remove, modify or fragment a significant proportion of the habitat for either 
TEC in the locality (refer part d). The extensive areas of floristically similar vegetation in the locality are 
likely to be sufficient to maintain viable local populations of the species that comprise each TEC. Given 
the scale and context of the proposal it is unlikely to modify the composition of either TEC beyond the EIS 
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River-flat Eucalypt Forest (RFEF) Swamp Oak Floodplain Forest (SOFF) 

proposal site and immediately adjoining areas.  

Standard environmental management measures are likely to mitigate against any potential effects on the 
local population of these communities that might arise outside of the immediate disturbance footprint. 

As such, the proposal is not likely to modify the composition of either RFEF nor SOFF in the locality such 
that any component species would become locally extinct. 

d)  in relation to the habitat of a threatened species, population or ecological community: 

(i) the extent to which habitat is likely to be removed or modified as a result of the action 
proposed, and 

Construction of the proposal would require the 
clearing or modification of native vegetation within 
the EIS proposal site, including the permanent 
removal of 0.01 hectares of poor condition  River-
flat Eucalypt Forest (RFEF). This clearing is 
associated with the eastern approach to the new 
bridge and construction compound sites. This area 
of the TEC has been heavily modified and is in poor 
condition as a result of previous clearing of the 
canopy layer and subsequent cattle grazing.  

The vegetation to be removed equates to 
approximately 1% of the TEC that occurs in the EIS 
study area.  

According to Tozer et al (2010), substantial areas of 
RFEF occur on Clyde River flats and associated 
drainage lines throughout the locality and beyond. 
Upwards of 200 ha of RFEF are estimated to occur 
within the locality (Tozer et al 2010). As such, the 
area of RFEF to be removed in association with the 
proposal is a very small portion of the local extent of 
the community. 

Construction of the proposal would require the 
clearing or modification of native vegetation within 
the EIS proposal site, including the permanent 
removal of approximately 0.15 hectares of Swamp 
Oak Floodplain Forest (SOFF). This clearing 
comprises a very narrow strip from along the 
existing highway west of the Clyde River.  

This equates to a loss of approximately 20% of the 
community in the EIS study area.  

According to Tozer et al (2010) scattered patches 
of SOFF occur along the Clyde River and its 
tributaries throughout the locality. Areas of SOFF 
become more prevalent downstream of the EIS 
study area, whereas this community ceases to 
occur beyond ~5km upstream. Upwards of 80 ha 
of SOFF are estimated to occur within the locality 
(Tozer et al 2010). As such, the area of SOFF to 
be removed in association with the proposal is a 
very small portion of the local extent of the 
community. 

(ii) whether an area of habitat is likely to become fragmented or isolated from other areas of 
habitat as a result of the proposed action, and 

The proposal would not directly fragment or isolate 
any presently interconnected RFEF habitat. 

 

The proposal would not directly fragment or isolate 
any presently interconnected SOFF habitat. 
Rather, the size of the SOFF patch within the EIS 
proposal site would be reduced by a minor 
amount. 

Very minor increases in the gap between SOFF 
patches already fragmented by the Kings Highway 
would occur (ie. in conjunction with minor road 
widening). This increase would make a negligible 
contribution to the degree of habitat fragmentation 
in the locality. This is particularly the case given 
the existing fragmentation and small size of these 
patches. 

(iii) the importance of the habitat to be removed, modified, fragmented or isolated to the long-
term survival of the species, population or ecological community in the locality, 

The 0.01 ha of RFEF and 0.15 ha of SOFF to be removed by the proposal comprise less than 0.01% and 
0.2% of the estimated area of each respective TEC in the locality (Tozer et al 2010).  

This minor proportion of the local population of each TEC that is contained within the EIS proposal site is 
unlikely to contain an ecologically significant proportion of any of the individual species that comprise 
RFEF and SOFF respectively. In the case of RFEF, this is particularly the case when it is considered that 
the area of TEC to be removed is in poor condition, composed predominately of relatively species-poor 
mixed native-exotic pastureland. Poor condition RFEF throughout the EIS study area contains only a 
small proportion of the species that comprise TEC and would make a very minor contribution to the 
viability of its local and regional occurrences. As such, the area of each TEC to be removed in 
association with the proposal is a very small portion of the local extent of the community.  

The EIS study area and Nelligen township are isolated within a surrounding expanse of intact forest and 
riparian lands. The approximately 200 ha of RFEF and 80 ha of SOFF that are estimated to occur in the 
locality (Tozer et al 2010) occur upon a mix of privately owned and State Forest land, with areas of 
private ownership comprising a mix of developed and forested land. A relatively low proportion of these 
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River-flat Eucalypt Forest (RFEF) Swamp Oak Floodplain Forest (SOFF) 

TECs occur within protected lands. All extant areas of each TEC are considered as forming an important 
contribution to each community in the locality. 

Despite this, the proposal is not likely to remove, modify, fragment or isolate a significant proportion of the 
habitat for either TEC such that their long-term survival in the locality is threatened (refer part d). The 
extensive areas of floristically similar vegetation in the locality are likely to be sufficient to maintain viable 
local populations of the species that comprise each TEC. Given the scale and context of the proposal it is 
unlikely to modify the composition of either TEC beyond the EIS proposal site and immediately adjoining 
areas. Standard environmental management measures are likely to mitigate against any potential effects 
on the local population of these communities that might arise outside of the immediate disturbance 
footprint. 

e)  whether the action proposed is likely to have an adverse effect on critical habitat (either 
directly or indirectly), 

There is no critical habitat listed for these communities. 

f)  whether the action proposed is consistent with the objectives or actions of a recovery 
plan or threat abatement plan, 

There is no recovery plan for either RFEF or SOFF. OEH identifies a number of activities and 
management actions intended to abate threats to these TECs and ensure their long term conservation 
(OEH, 2016b), including the protection of habitat by minimising further clearing of the community. The 
removal of 0.01 ha of poor condition RFEF and 0.15 ha of SOFF from the EIS proposal site is 
inconsistent with identified priority actions. However, this habitat removal is unlikely to substantially affect 
the recovery of these communities in the locality given the very minor proportion of each TEC to be 
removed compared to the remaining area of each TEC in the locality. Furthermore, the area of RFEF to 
be removed under the proposal is highly modified and in poor condition, including having been cleared of 
almost all woody vegetation and grazed. 

g)  whether the action proposed constitutes or is part of a key threatening process or is 
likely to result in the operation of, or increase the impact of, a key threatening process. 

The proposal would directly contribute to the operation of the following KTPs:  

 Clearing of native vegetation – 0.01 hectares of poor condition River-flat Eucalypt Forest and 
0.15 of Swamp Oak Floodplain Forest would be removed as a result of the proposal; 

 Removal of dead wood and dead trees – a small amount of standing and fallen dead timber is 
present within the EIS proposal site and would be removed. 

The proposal would comprise a minor increase in the operation of these KTPs given the relatively minor 
magnitude of impacts and the presence of relatively large amounts of native vegetation and habitat 
resources outside of the EIS proposal site. The proposed retention and reinstatement of hollow timber, 
woody debris and nest boxes would partially mitigate against the operation of these KTPs. 

The proposal has the potential to cause or increase the operation of the following KTPs: 

 Invasion of plant communities by perennial exotic grasses – the proposal would create disturbed 
edges through native vegetation and potentially transfer exotic grass propagules; 

 Invasion and establishment of exotic vines and scramblers, invasion and establishment of 
Lantana camara – the proposal has the potential to increase the incidence of weeds; 

 Infection of native plants by Phytophthora cinnamomi - the proposal would disturb soil within and 
adjoining native vegetation and potentially transfer fungi spores; 

 Infection of frogs by amphibian chytrid causing the disease chytridiomycosis - the proposal 
would disturb soil within and adjoining native vegetation, wetlands and aquatic habitats and 
potentially transfer fungi spores. 

The proposal would include environmental management measures including specific consideration of 
potential impacts on soil, water and native vegetation. These measures would mitigate against the 
operation of these KTPs. 
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Conclusion of Assessment of Significance 

Based on consideration of the above criteria, the proposal is unlikely to have a significant impact upon 
the local occurrence of River-flat Eucalypt Forest or Swamp Oak Floodplain Forest, pursuant to s.5A of 
the EP&A Act, given: 

 The proposal would remove less than 0.01% of the estimated area of RFEF in the locality (Tozer 
et al 2010); 

 The area of RFEF to be removed is in poor condition, having been cleared of all woody 

vegetation and heavily modified as a result of previous clearing and subsequent cattle grazing; 

 The proposal would remove less than 0.2% of the estimated area of SOFF in the locality (Tozer 
et al 2010); 

 Substantial occurrences of RFEF (up to 200ha) and SOFF (up to 80ha) occur within the locality 
and beyond; 

 The minor proportion of the local population of each TEC that is contained within the EIS 
proposal site is unlikely to contain an ecologically significant proportion of any of the individual 
species that comprise each TEC. 
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Coastal Saltmarsh 

Coastal Saltmarsh occurs in the intertidal zone on the shores of estuaries and lagoons that are 

permanently or intermittently open to the sea. It is frequently found as a zone on the landward 

side of mangrove stands. Characteristic plants include Baumea juncea, Sea Rush (Juncus 

kraussii subsp. australiensis), Samphire (Sarcocornia quinqueflora subsp. quinqueflora), 

Marine Couch (Sporobolus virginicus), Streaked Arrowgrass (Triglochin striata), Knobby Club-

rush (Ficinia nodosa), Creeping Brookweed (Samolus repens), Swamp Weed (Selliera 

radicans), Seablite (Suaeda australis) and Prickly Couch (Zoysia macrantha). Coastal 

Saltmarsh was recorded within the EIS study area, on the western side of the Clyde River, 

associated with mangroves and swamp forest. The community forms a component of SEPP 14 

wetlands. 

Assessment of significance: Coastal Saltmarsh 

a)  in the case of a threatened species, whether the action proposed is likely to have an 
adverse effect on the life cycle of the species such that a viable local population of the species is 
likely to be placed at risk of extinction, 

Not applicable to this threatened community. 

b)  in the case of an endangered population, whether the action proposed is likely to have 
an adverse effect on the life cycle of the species that constitutes the endangered population such 
that a viable local population of the species is likely to be placed at risk of extinction, 

Not applicable to this threatened community.  

c)  in the case of an endangered ecological community or critically endangered ecological 
community, whether the action proposed: 

(i) is likely to have an adverse effect on the extent of the ecological community such that its 
local occurrence is likely to be placed at risk of extinction, or 

Construction of the proposal would require the clearing or modification of native vegetation within the EIS 
proposal site, including the permanent removal of a maximum of 0.002 hectares of Coastal Saltmarsh 
(CS). This clearing is associated with upgrade to the western road approach to the new bridge. The 
entire of the affected area occurs within an approximately 500m2 patch of marginal and species poor 
Coastal Saltmarsh community which is fragmented from the estuarine intertidal zone by the Kings 
Highway, with minor tidal influence being maintained via a road culvert. 

The vegetation to be removed equates to ~0.3% of the TEC that occurs in the EIS study area. An 
additional ~3.5 ha area of Coastal Saltmarsh occurs on the eastern bank of the Clyde River, immediately 
north of the EIS study area. According to Tozer et al (2010), up to 50 ha of Coastal Saltmarsh occur 
within the Clyde River intertidal zone, predominately downstream of the EIS study area. As such, the 
area of Coastal Saltmarsh to be removed in association with the proposal forms a negligible portion of 
the local extent of the community (~0.00004%). Furthermore, the impact area comprises a marginal, 
species poor example of the TEC and contains only a small proportion of the species that make up the 
community. 

This negligible reduction in extent of Coastal Saltmarsh would not threaten the viability or persistence of 
the TEC such that its local occurrence is likely to be placed at risk of extinction.  

(ii) is likely to substantially and adversely modify the composition of the ecological 
community such that its local occurrence is likely to be placed at risk of extinction, 

Construction of the proposal would require the permanent removal of a maximum of 0.002 ha of 
marginal and species poor Coastal Saltmarsh within a small fragmented patch of the TEC. This 
represents ~0.3% of the TEC present within the EIS study area and ~0.00004% within the locality (Tozer 
et al 2010). Coastal Saltmarsh present within the EIS proposal site would contain only a very small 
proportion of the species that make up the community and would make a negligible contribution to the 
viability of its local and regional occurrences. The extensive areas of floristically similar vegetation in the 
locality are likely to be sufficient to maintain viable local populations of the species that comprise the 
TEC. 

Indirect impacts including sedimentation and erosion have the potential to impact adjacent areas of 
Coastal Saltmarsh if not suitably mitigated. Standard environmental management measures are likely to 
mitigate against any potential effects on the local population of the community that might arise outside of 
the immediate disturbance footprint. 

Given the above considerations, the proposal is not likely to substantially and adversely modify the 
composition of the ecological community such that its local occurrence is likely to be placed at risk of 
extinction. 
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Assessment of significance: Coastal Saltmarsh 

d)  in relation to the habitat of a threatened species, population or ecological community: 

(i) the extent to which habitat is likely to be removed or modified as a result of the action 
proposed, and 

Construction of the proposal would require the permanent removal of a maximum of 0.002 ha of 
marginal and species poor Coastal Saltmarsh within a small fragmented patch of the TEC. This 
represents ~0.3% of the TEC present within the EIS study area and ~0.00004% within the locality (Tozer 
et al 2010). The entire of the affected area occurs within an approximately 500m2 patch which retains 
only minor tidal influence, maintained via a road culvert. 

Indirect impacts of the proposal, including sedimentation and erosion, have the potential to impact 
adjacent areas of Coastal Saltmarsh if not suitably managed. Standard environmental management 
measures are likely to mitigate against any potential effects on the local population of the community that 
might arise outside of the immediate disturbance footprint. 

(ii) whether an area of habitat is likely to become fragmented or isolated from other areas of 
habitat as a result of the proposed action, and 

The proposal would not directly fragment or isolate any presently interconnected areas of Coastal 
Saltmarsh TEC. The affected area occurs within an approximately 500m2 patch of marginal and species 
poor Coastal Saltmarsh community which is fragmented from the estuarine intertidal zone by the Kings 
Highway, with minor tidal influence being maintained via a road culvert. 

A very minor increase in the gap between the impacted area of Coastal Saltmarsh and the estuary 
intertidal zone north of the Kings Highway would occur in conjunction with minor road widening. This 
increase would make a negligible contribution to the degree of habitat fragmentation in the locality.  

(iii) the importance of the habitat to be removed, modified, fragmented or isolated to the 
long-term survival of the species, population or ecological community in the locality 

The small area of Coastal Saltmarsh to be removed by the proposal comprises a marginal and species-
poor example of the community. The impacted area would make only a very minor contribution to the 
viability of the local occurrence of the community and provide only a very minor area of marginal 
potential habitat. 

e)  whether the action proposed is likely to have an adverse effect on critical habitat (either 
directly or indirectly) 

There is no critical habitat listed for Coastal Saltmarsh. 

f)  whether the action proposed is consistent with the objectives or actions of a recovery 
plan or threat abatement plan 

There is no recovery plan for Coastal Saltmarsh. OEH is currently developing a targeted approach for 
managing ecological communities. In the interim, a number of management actions have been identified 
for this community, including measures to protect and restore remnant vegetation. The proposal would 
remove up to 0.002 ha of a marginal and species-poor occurrence of this community. This is unlikely to 
interfere with its recovery. Environmental management measures would be put in place to minimise the 
risk of indirect impacts. 

g)  whether the action proposed constitutes or is part of a key threatening process or is 
likely to result in the operation of, or increase the impact of, a key threatening process 

The proposal would directly contribute to the operation of the following KTPs:  

 Clearing of native vegetation – up to 0.002 ha of marginal and species-poor Coastal Saltmarsh 
would be removed. 

The proposal has the potential to cause or increase the operation of the following KTPs: 

 Invasion of plant communities by perennial exotic grasses – the proposal would create 
disturbed edges through native vegetation and potentially transfer exotic grass propagules. 

A range of mitigation measures are recommended to minimise the risk of these KTPs affecting Coastal 
Saltmarsh. 

Conclusion of Assessment of Significance 

The proposed development is unlikely to result in a significant impact on Coastal Saltmarsh EEC 
pursuant to section 5A of the EP&A Act given that: 

 The proposal would require the removal of only a very small area of the TEC (0.002 ha);  

 The entire of the impacted area occurs within an approximately 500m2 patch of marginal and 
species poor Coastal Saltmarsh community which is fragmented from the estuarine intertidal 
zone by the Kings Highway; 

 The vegetation to be removed equates to ~0.3% of the TEC that occurs in the EIS study area 
and ~0.0004% of the TEC that occurs within the locality.  

Mitigation measures are proposed to minimise indirect impacts on this community. 
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