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1.

FA1 - Wetland-dependent fauna

Species included (common name, scientific name)

Listing

SPRAT ID

Australasian Bittern (Botaurus poiciloptilus)

Endangered

1001

Oxleyan Pygmy Perch (Nannoperca oxleyana)

Endangered

64468

Blue Mountains Water Skink (Eulamprus leuraensis)

Endangered

59199

Yellow-spotted Tree Frog/Yellow-spotted Bell Frog (Litoria castanea)

Endangered

1848

Giant Burrowing Frog (Heleioporus australicus)

Vulnerable

1973

Booroolong Frog (Litoria booroolongensis)

Endangered

1844

Littlejohns Tree Frog (Litoria littlejohni)

Vulnerable

64733

1.1

Wetland-dependent fauna description

Item

Summary

Description

Found in the waters, riparian vegetation and associated wetland vegetation of a diversity of freshwater wetland
habitats.

Distribution and habitat



B. poiciloptilus is a large, stocky, thick-necked heron-like bird with camouflage-like plumage growing up to
66-76 cm with a wingspan of 1050-1180 cm and feeds on freshwater crustacean, fish, insects, snakes,
leaves and fruit.



N. oxleyana is light brown to olive coloured freshwater fish with mottling and three to four patchy, dark brown
bars extending from head to tail and a whitish belly growing up to 35-60 mm. This is a mobile species that is
often observed individually or in pairs and sometimes in small groups but does not form schools and feed on
aquatic insects and their larvae (Allen, 1989; McDowall, 1996).



E. leuraensis is an insectivorous, medium-sized lizard growing to approximately 20 cm in length. This
species has a relatively dark brown/black body when compared to other Eulamprus spp. Also has narrow
yellow/bronze to white stripes along its length to beginning of the tail and continuing along the tail as a series
of spots (LeBreton, 1996; Cogger, 2000).



L. castanea is a frog species with large yellow or cream spots in the groin area and pale yellow
spots/marbling on the lower hind limbs growing to 80 mm (Cogger, 2000).



H. australiacus is a rotund frog with muscular forearms and hindlimbs ranging in colour from steely blue-grey
to dark chocolate brown. This species grows to approximately 95 mm with varying degrees of white/yellowish
spots on the sides and white below (Cogger, 2000). This frog mostly consumes ground dwelling
invertebrates with the occasional aerial invertebrate (Webb, 1987; Penman, et al., 2005).



L. booroolongensis is a medium-sized tree frog growing up to 55 mm. Body colour may be dull grey, olive or
reddish brown and may be uniform or consist of indistinct black markings and salmon-coloured flecks. The
abdomen is white (Moore, 1961; Barker, et al., 1995). This species is a generalist benthic grazer of
arthropods and probably algae and other organic detritus (Hunter, 2013).



L. littlejohni has a broad head, is greyish-brown above with many darker spots and flecks and a cream to
pink belly and can grow up to 60 mm (Cogger, 2000). Tadpoles have been observed feeding on vegetation,
sediment and surface matter while adults presumably eat invertebrates (Hero, et al., 2002).



B. poiciloptilus occurs from south-east Queensland to south-east South Australia, Tasmania and the southwest of Western Australia. In New South Wales (NSW), it is frequently recorded in the Murray-Darling Basin
(Marchant & Higgins, 1990). This is a solitary bird but occasionally found in pairs or dispersed aggregates of
up to 12 individuals occurring in permanent and seasonal freshwater wetlands and rarely in estuarine
habitats. It favours freshwater wetlands with tall, dense vegetation, where it forages in still and shallow water
up to 30 cm deep (Marchant & Higgins, 1990).



N. oxleyana has restricted and patchy distribution in approximately 20 coastal localities in Queensland and
25-30 localities in northern NSW (Arthington & Hughes, 1996). Characteristically found in coastal wallum
heathlands but have also been recorded in intermediate Eucalypt forest/heath communities,
rainforest/Melaleuca swamps and amongst estuarine salt rushes (Harrison & Howland, 1998; NSW
Department of Primary Industries (DPI), 2005).



E. leuraensis is restricted to the areas of the Blue Mountains and Newnes Plateau in NSW (Swan, 1990)
where it lives in high elevation habitats from 560 m and restricted to isolated naturally fragmented habitats of
permanent sedge and shrub hanging swamps (Wells & Wellington, 1984).



L. castanea has relatively restricted distribution centred around Guyra on the New England Tableland in
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Item

Summary
NSW at altitudes between 1000-1500 m (White & Ehmann, 1997). Primarily occupies permanent ponds,
swamps, lagoons, farm dams and the still backwaters of rivers usually where tall reeds are present. Also
found in ponds or slow moving streams with overhanging grassy banks and overwintering in hollow centres
of rotting logs and in earth surrounding the roots of uprooted trees (Courtice & Grigg, 1975; White &
Ehmann, 1997).

Life history



H. australiacus is confined to the eastern slopes of the Great Dividing Range and coastal regions from near
Mouth Coridudgy and Kings Cross in Wollemi National Park (Penman, et al., 2005). Appears to be
dependent on areas of native vegetation with strong aversion to cleared habitats with most breeding records
occurring in dry sclerophyll forests and wet habitats (Gillespie, 1990; Penman, et al., 2004).



L. booroolongensis is known to occur in 28 populations throughout the Murray, Murrumbidgee, Lachlan,
Central West, Namoi, Hunter and Manning catchment areas (Hunter, 2013). This species occurs along
permanent streams with some fringing vegetation cover such as ferns, sedges or grasses (Robinson, 1993;
Anstis, 2002). Requires extensive rock bank structures along water courses (Gillespie, 1999; Hunter &
Smith, 2006).



L. littlejohni is confined to eastern New South Wales and north-east Victoria with a large distribution but few
records throughout (Hero, et al., 2002). Known to inhabit forest, coastal woodland and heath from 100 to 950
m above sea level (asl) (White & Ehmann, 1997). Breeding habitat requirements vary from rocky streams,
semi-permanent dams, still water in dams, ditches, isolated pools, flooded hollows, dam creeks and lagoons
(Hero, et al., 1991; Barker, et al., 1995).



B. poiciloptilus breeds in single solitary pairs generally from October to February but is likely to breed when
the plains are inundated by floodwaters. Nests are flat constructs of pieces of reeds measuring about 35-40
cm in diameter and 20-22 cm thick typically in stands of Phragmites sp., Typha sp. or rushes up to 2.5 m tall
(Marchant & Higgins, 1990). B. poiciloptus is considered sedentary in permanent habitats but may potentially
exercise short migrations during winter or wetter years (Department of the Environment (DoE), 2012).

Key threats



N. oxleyana usually spawn between September/October to December or through to April/May depending on
geographic locations. Eggs of the N. oxleyana are adhesive and demersal, sinking and sticking to aquatic
vegetation or substrates but little else is known about the reproductive biology of this species (Arthington &
Hughes, 1996). N. oxleyana have been known to rely on floods to intermittently connect waterbodies for
overland dispersal (Knight, 2000).



Breeding season for E. leuraensis is likely to be between September and October with young born in
December (LeBreton, 1996). This species is ovoviviparous but no specific information on the habitat
requirements during breeding season is available (Department of the Environment (DoE), 2012). E.
leuraensis may be active during the warmer months but hibernate during the winter months (LeBreton,
1996).



Little is known about the life cycle of L. castanea but has been suggested to be similar to L. aurea and L.
raniformis (Department of the Environment (DoE), 2012).



Mating calls of H. australiacus are commonly heard in late summer or autumn following heavy rains
(Penman, et al., 2004). Mating occurs in ephemeral pools, slow or standing water with foamy egg deposits in
standing or flowing water concealed in vegetation or in burrows some distance from foraging areas (Watson
& Martin, 1973; Mahony, 1993; Penman, et al., 2004). H. australiacus spend significant period of time
underground during unfavourable conditions and during the day but can move 200-300 m a night during
period of rain and on nights with low wind and high humidity (Penman, et al., 2006; Department of the
Environment (DoE), 2012).



Mating calls of L. booroolongensis occur in August preceding breeding in spring and early summer. Eggs are
laid in large numbers in submerged rock crevices (Anstis, 2002). L. booroolongensis is a relatively sedentary
frog with maximum movements of up to 300 m (Department of the Environment (DoE), 2012).



Calling activity of the L. littlejohni has been reported to occur at any time of the year except mid-winter
(White, et al., 1994). Clusters of eggs are attached to submerged twigs, stems or branches often near the
banks of still pools in clear, slowly flowing streams (Anstis, 2002).



Habitat loss, degradation due to drainage, infill, vegetation clearing, urban development.



Cattle grazing.



Water quality changes and sedimentation (particular to N. oxleyana which prefer a pH range of 5.9-7.2).



Headwater erosion.



Barriers to fish passage preventing dispersal.



Introduced species including Eastern Gambusia (Gambusia holbrooki) and other feral predators.



Aquarium collecting.



Disturbance from recreational uses.
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Item

Summary


Loss of genetic diversity due to population isolation and fragmentation.



Drought and climate change.



Changes in hydrology.



Herbicide use.



Natural events.



Increases in ultraviolet radiation.



Chytridiomycosis (infectious disease of amphibians caused by chytrid (Batrachochytrium dendrobatidis)
fungus.

Relevant conservation advice,



The Action Plan for Australian Birds (Garnett & Crowley, 2000).

recovery plans and threat
abatement plans



Oxleyan Pygmy Perch: Recovery Plan and Background Paper (NSW Department of Primary Industries
(DPI), 2005).



Blue Mountains Water Skink (Eulamprus leuraensis) Recovery Plan (NSW National Parks and Wildlife
Service (NPWS), 2001).



National Recovery Plan for Booroolong Frog Litoria booroolongensis (NSW Office of Environment and
Heritage (OEH), 2012).



Threat Abatement Plan for Predation, Habitat Degradation, Competition and Disease Transmission by Feral
Pigs (Department of Environment and Heritage, 2005).



NSW Murray Biodiversity Management Plan: A guide to terrestrial biodiversity investment priorities in the
central and eastern NSW Murray catchment (Murray Catchment Management Authority, 2012).



Threat Abatement Plan for Predation by Feral Cats (Department of the Environment, Water and Heritage,
2008).



Threat Abatement Plan for Predation by the European Red Fox (Department of the Environment, Water,
Heritage and the Arts (DEWHA), 2008).



Approved NSW Threat Abatement Plan: Predation by Gambusia holbrooki – The Plague Minnow (NSW
National Parks and Wildlife Service (NPWS), 2003).



Yellow-spotted Bell Frog (Litoria castanea) and Peppered Tree Frog (Litoria piperata) Recovery Plan (NSW
National Parks and Wildlife Service (NPWS), 2001).



DRAFT Threat Abatement Plan for infection of amphibians with chytrid fungus resulting in chytridiomycosis
(Commonwealth of Australia, 2014).



Threatened Species Management Information Circular No. 6: hygiene protocol for the control of disease in
frogs (NSW National Parks and Wildlife Service (NPWS), 2008).



Threat abatement plan for the biological effects, including lethal toxic ingesting, caused by cane toads
(Department of Sustainability, Environment, Water, Population and Communities, 2011).



B. poiciloptilusm, E. leuraensis, H. australiacus and L. littlejohni are assigned to the ‘Landscape species’
management stream under the ‘Saving our Species’ program, a NSW Office of Environment and Heritage
initiative.



L. castanea and L. booroolongensis are assigned to the ‘Site-managed’ species management stream under
the ‘Saving our Species’ program, a NSW Office of Environment and Heritage initiative.
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1.2

Wetland-dependent fauna risk review

Loss of native vegetation

Loss of Habitat

Direct mortality

Loss of Connectivity

Loss of resources (for
foraging / nesting fauna)

Fragmentation (edge
effects, isolation, barriers)

Disturbance (light, noise,
wind)

Water quality or
alterations to flow regimes

Invasive species

Spread of pathogens

Hazard

Minor work - preparatory, rehabilitation, investigative

2/2/L

2/2/L

2/2/L

2/2/L

2/2/L

2/2/L

3/2/M

3/3/M

3/3/M

3/3/M

Minor work - infrastructure work within road footprint

2/2/L

3/2/M

3/2/M

3/2/M

3/2/M

3/2/M

3/2/M

3/3/M

3/3/M

3/3/M

Minor work - supporting infrastructure

2/2/L

2/2/L

3/2/M

3/2/M

3/2/M

2/2/L

3/2/M

2/2/L

3/3/M

3/3/M

Ancillary facilities

2/2/L

3/2/M

2/2/L

3/2/M

3/2/M

2/2/L

2/2/L

3/3/M

3/3/M

3/3/M

Primary infrastructure work

4/3/H

4/3/H

3/2/M

3/3/M

4/3/H

3/3/M

3/4/H

4/3/H

3/3/M

3/3/M

Supporting infrastructure - basins, drains and culverts

2/2/L

4/2/M

3/2/M

3/2/M

4/2/M

2/2/L

3/2/M

4/3/H

3/3/M

3/3/M

Work within waterways

3/2/M

4/3/H

3/3/M

4/3/H

4/3/H

3/2/M

3/2/M

4/3/H

3/3/M

3/3/M

Utilities and fencing

2/2/L

2/2/L

2/2/L

3/2/M

2/2/L

2/2/L

3/2/M

2/2/L

3/3/M

3/3/M

Activity

1.3

Wetland-dependent fauna assessment

Hazard and assessment
Loss of native vegetation and loss of habitat
Primary infrastructure works were assessed as high risk activities causing the loss of native riparian vegetation, habitat loss. This was primarily
due to the combination of a high likelihood that these works would result in the clearing or disturbance of riparian vegetation and associated
habitats and subsequent impacts such as impacts to populations, habitat fragmentation/reduction, disruptions to breeding cycles, changes to
habitat conditions and threats to identified recovery actions (see Relevant conservation advice, recovery plans and threat abatement plans).
Works within waterways were also considered high risk with respect to the loss of habitat and loss of habitat connectivity. This was primarily due to
the combination of a high likelihood that these works would result in the removal or disturbance of aquatic and/or riparian habitats and subsequent
impacts such as impacts to populations, habitat fragmentation/reduction, disruptions to breeding cycles, changes to habitat conditions and threats
to identified recovery actions (see Relevant conservation advice, recovery plans and threat abatement plans). Wetland-dependent fauna rely
on intact terrestrial and aquatic habitat and specific vegetation communities for breeding, shelter and feeding. Primary infrastructure activities and
works within waterways which result in the loss, degradation or disturbance of these areas are likely to impact these species.
Loss of connectivity
Works within waterways were found to be high risk with respect to the loss of foraging resources. The direct and indirect impact of works within
waterways such as the installation of structures which may hinder movement provides justification for this classification. These works may result in
impacts on populations and breeding activities, especially for N. oxleyana, which rely on specific hydrological regimes for dispersal.
Loss of foraging resources
Both primary infrastructure works and works within waterways were found to be high risk with respect to the loss of foraging resources. The direct
and indirect impact of primary infrastructure works and works within waterways such as those which intrude on aquatic and riparian areas crucial
foraging areas to wetland-dependent fauna provides justification for this classification. These works will result in impacts on populations, breeding
activities, habitat conditions, habitat fragmentation/reduction and threats to identified recovery actions (see Relevant conservation advice, recovery
plans and threat abatement plans).
Disturbance effects from noise, light and wind turbulence
Primary infrastructure work activities were found to be very high risk with respect to disturbance effects from noise, light and wind turbulence. The
likelihood of increased noise during these activities were deemed to be likely and can have major impacts to the breeding behaviour of some
wetland-dependent fauna, ultimately affecting populations and habitat conditions as well as representing threats to identified recovery actions (see
Relevant conservation advice, recovery plans and threat abatement plans).
Water quality changes as a result of works in or adjacent to the aquatic habitat and alterations to flow
Primary infrastructure works, supporting infrastructures (basins, drains and culverts) and works within waterways were all found to be high risk with
respect to water quality. It is likely that these activities will affect water quality, particularly those which involve working within/around water and
dewatering of supporting infrastructure. Some of these species have specific water chemistry requirements, such as pH for N. oxleyana. These
activities can have direct and/or indirect impacts on water quality which can cause reduction in suitable habitat, disruptions to breeding, changes to
habitat conditions and impacts to populations which represents threats to identified recovery actions (see Relevant conservation advice, recovery
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Hazard and assessment
plans and threat abatement plans).

1.4

Guidelines, policies and procedures relevant to wetland-dependent fauna

Project development and assessment (pre-construction)
Roads and Maritime have a number of policies, guidelines, procedures (Program documents) that assist in identifying,
avoiding, minimising and assessing potential impacts to Specified Protected Matters. These documents support Roads
and Maritime fulfil their statutory responsibility under NSW and Federal legislation to consider and assess its activities
and its effect on the environment. Primarily, the approach taken by Roads and Maritime to assess potential impacts on
Specified Protected Matters is driven through the requirements of the Environmental assessment procedure for routine
and minor works (EIA PO5 1) or the Environmental assessment procedure for project review of environmental factors
(EIA PO5 2). Other key pre-construction guidance documents developed by Roads and Maritime that relate to Specified
Protected Matters include the Environmental Impact Assessment Practice Note - Biodiversity Assessment, the Draft
Wildlife Connectivity Guidelines – Managing Wildlife Connectivity on Road Projects and the Guideline for Biodiversity
Offsets.
Further detail regarding Roads and Maritime guidelines (pre-construction) that relate to identifying, avoiding, minimising
and assessing potential impacts to Specified Protected Matters is provided in Chapter 3 of the Strategic Assessment
Report.
Project implementation (construction)
Roads and Maritime also have a number of Program documents that assist in minimising and managing potential
impacts to Specified Protected Matters during the construction phase of projects, including through application of
measures identified in the Biodiversity Guidelines: Protecting and Managing Biodiversity on RTA Projects (2011) and
through a number of documents that specify Roads and Maritime requirements for contractors constructing projects,
including RMS QA Specification G36 – Environmental Protection (Ed4,Rev3 2014), RMS QA Specification G38 – Soil
and Water Management (Ed2, Rev1 2014) and RMS QA Specification G40 - Clearing and Grubbing (Ed1, Rev1 2012).
During construction Roads and Maritime implement their Environmental Performance System which manages workflow
associated with regular environmental inspections on construction and maintenance projects to reduce potential
environmental risks and evaluate the on-site environmental performance of contractors against their environmental
obligations under the contract and environmental legislation. Further detail regarding Roads and Maritime Program
documentation that assists in minimising and managing potential impacts to Specified Protected Matters in the
construction phase is provided in Chapter 3 of the Strategic Assessment Report.
The following table identifies other policies, guidelines and procedures applied by Roads and Maritime but not
developed by it, which are specifically relevant to wetland-dependent fauna.
Relevant guideline

Summary

Environmental Impact Assessment Guideline: Giant

Information is provided to assist authors of Species Impact Statements, persons undertaking

Burrowing Frog (NSW National Parks and Wildlife
Service (NPWS), 2001)

Development Activities that require fauna and flora studies, and consent authorities and
others who are required to prepare or review reports or assessment of potential impacts on
threatened species, pursuant to the provisions of the Environmental Planning and
Assessment Act, 1979 (EP&A Act).

National Water Quality Management Strategy –

One of 21 documents forming the Australian National Water Quality Management Strategy

Australian and New Zealand Guidelines for Fresh
and Marine Water Quality (ANZECC and
ARMCANZ, 2000)

(NWQMS) aiming to achieve the sustainable use of water resources by protecting and
enhancing their quality while maintaining economic and social development.

NSW Department of Primary Industries Policy and
guidelines for fish habitat conservation and
management (NSW Department of Primary
Industries, 2013)

This document outlines policies and guidelines aimed at maintaining and enhancing fish
habitat for the benefit of native fish species including threatened species, estuarine and
freshwater environments. The document aims to help developers, their consultants and
government and non-government organisations to ensure compliance with legislation,
policies and guidelines as they relate to fish habitat conservation and management.

Why do fish need to cross the road?: Fish passage

This document aims to minimise impacts on fish passage and general aquatic wildlife by

requirements for waterway crossings (Fairfull &
Witheridge, 2003)

providing practical guidelines to those involved in the planning, design, construction and
maintenance of water crossings.

Threatened Species Management Information

This information circular outlines measures to:
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Relevant guideline

Summary

Circular No. 6: hygiene protocol for the control of
disease in frogs (NSW National Parks and Wildlife
Service (NPWS), 2008)



Prevent or reduce disease causing pathogens being transferred within and between wild
populations of frogs.



Ensure captive frogs are not infected prior to release.



Deal safely with unintentionally transported frogs.



Assist with the proper identification and management of sick and dead frogs in the wild.

Survey guidelines for Australia’s Threatened Frogs

The purpose of this document is to provide proponents and assessors with a guide to

(Department of the Environment, Water, Heritage
and the Arts, 2010)

surveying Australia’s threatened frogs listed under the EPBC Act. The guidelines help
determine the likelihood of a species’ presence or absence at a site. The guidelines have
been prepared using a variety of expert sources, and should be read in conjunction with the
‘Significant impact guidelines 1.1 – Matters of national environmental significance’.

NSW Department of Primary Industries Policy and
Guidelines for Fish Friendly Waterway Crossings
(NSW Department of Primary Industries, n.d.)

This document provides a summary of the specific legislation and policy requirements that
must be observed by those intending to plan, design and construct waterway crossings in
NSW. This document should be used in conjunction with ‘Why to fish need to cross the
road?: Fish passage requirements for waterway crossings’ and ‘Policy and guidelines for fish
habitat conservation and management’.

State Environmental Planning Policy (SEPP No.44)
Coastal Wetlands

The policy identifies over 1300 wetlands of high natural value from Tweed Heads to Broken

1.5

Bay and from Wollongong to Cape Howe. Land clearing, levee construction, drainage work or
filling may only be carried out within these wetlands with the consent of the local council and
the agreement of the Director General of the Department and Planning. Such development
also requires an environmental impact statement to be lodged with a development
application. The policy is continually reviewed. It has, for example, been amended to omit or
include areas, clarify the definition of the land to which the policy applies and to allow minimal
clearing along boundaries for fencing and surveying.

Concluding statement – impacts to Specified Protected Matters

Potential risks to wetland-dependent fauna identified in the risk review above include the loss, degradation and
fragmentation of habitat with higher risks potentially resulting from the clearing or disturbance of riparian and wetland
vegetation and associated habitats and subsequent impact to populations through direct mortality, loss of connectivity
and isolation and reduction in extent of suitable habitat, disruptions to life-cycles (breeding and foraging), changes to
habitat conditions associated with declining water quality.
In implementing their Program of policies, guidelines and procedures, Roads and Maritime apply standard Roads and
Maritime guidelines in conjunction with other guidelines (outlined above) to manage potential impacts to wetlanddependent fauna. Risks are managed throughout the project life-cycle through identifying important habitat and
populations, planning for habitat protection, appropriate design to minimise water quality impacts and barriers to
connectivity and devising mitigation measures to ensure ongoing protection of habitat and water quality throughout
operation of the project.
Based on the application of the Program, Roads and Maritime activities (that are subject to Part 5 of the EP&A Act)
would minimise, to the extent possible, the likelihood of an unacceptable impact to wetland-dependent fauna.
Roads and Maritime have identified a number of key criteria that it will consider when determining whether an activity
will have an unacceptable impact on a Specified Protected Matter (refer Chapter 3 of the Strategic Assessment Report).
Where Roads and Maritime identify that an unacceptable impact on a Specified Protected Matter may occur, it will not
proceed with the activity as proposed. As identified in Chapter 4 of the Strategic Assessment Report, where Roads and
Maritime identify that an unacceptable impact on a Specified Protected Matter may occur it will consider a number of
options to reduce the impacts to a level that is acceptable, including reviewing the scope of the activity, reviewing the
approvals pathway for the activity and consulting with the Department of Environment regarding the activity. Roads and
Maritime will not proceed with the activity until such time as actions have been undertaken, or are committed to be
undertaken, to ensure impacts will not be unacceptable.

1.6

References and further reading

Allen, G. R., 1989. Freshwater Fishes of Australia. Brookvale, NSW: T. F. H. Publications.
Anstis, M., 2002. Tadpoles of South-eastern Australia. A guide with keys. Sydney, NSW: Reed New Holland.
Roads and Maritime Services
Appendix F – Specified Protected Matters impact profiles (including risk assessment) FA1

6

ANZECC and ARMCANZ, 2000. Australian and New Zealand Guidelines for Fresh and Marine Water Quality,
Artarmon, NSW: Australian Water Association.
Arthington, A. H. & Hughes, J. M., 1996. Threatened fishes of the world: Nannoperca oxleyana Whitley, 1940
(Nannopercidae). Environmental Biology of Fishes, Volume 46, p. 150.
Barker, J., Grigg, G. C. & Tyler, M. J., 1995. A Field Guide to Australian Frogs. Chipping Norton, NSW: Surrey Beatty
and Sons.
Cogger, H. G., 2000. Reptiles and Amphibians of Australia. 6th ed. Sydney, NSW: Reed New Hollan.
Commonwealth of Australia, 2014. DRAFT Threat abatement plan for infection of amphibians with chytrid fungus
resulting in chytridiomycosis, s.l.: Commonwealth of Australia.
Courtice, G. P. & Grigg, G. C., 1975. A taxonomic revision of the Litoria aurea complex (Anura: Hylidae) in southeaster
Australia. Australian Zoologist, Volume 18, pp. 149-163.
Department of Environment and Heritage, 2005. Threat Abatement Plan for Predation, Habitata Degradation,
Competition and Disease Transmission by Feral Pigs, Canberra, ACT: Department of Environment and Heritage.
Department of the Environment (DoE), 2012. Species Profile and Threats Database. [Online]
Available at: http://www.environment.gov.au/cgi-bin/sprat/public/sprat.pl
[Accessed September 2014].
Department of the Environment, Water and Heritage, 2008. Threat Abatement Plan for Predation by Feral Cats,
Canberra, ACT: Department of the Environment, Water and Heritage.
Department of the Environment, Water, Heritage and the Arts (DEWHA), 2008. Threat Abatement Plan for predation by
the European red fox, Canberrra, ACT: DEWHA.
Department of the Environment, Water, Heritage and the Arts, 2010. Survey guidelines for Australia's threatened frogs,
s.l.: Commonwealth of Australia.
Department of Sustainability, Environment, Water, Population and Communities, 2011. Threat abatement plan for the
biological effects, including lethal toxic ingestion, caused by cane toads, Canberra, ACT: Commonwealth of Australia.
Fairfull, S. & Witheridge, G., 2003. Why do fish need to cross the road? Fish passage requirements for waterway
crossings, s.l.: NSW Fisheries.
Garnett, S. T. & Crowley, G. M., 2000. The Action Plan for Australian Birds, s.l.: Environment Australia.
Gillespie, G. R., 1990. Distribution, habitat and conservation status of the giant burrowing frog, Heleioporus australiacus
(Anura: Myobatrachidae). Victorian Naturalist, Volume 107, pp. 144-153.
Gillespie, G. R., 1999. Survey of the Distribution and Habitat of the Booroolong frog Litoria Booroolongensis on the
South-western Slopes of the Great Dividing Range in New South Wales, Victoria: NSW National Parks and Wildlife
Service, Queanbeyan.
Harrison, P. H. & Howland, M. B., 1998. Surveys of the aquatic ecology and options for the eradication of Gambusia
mosquitofish and the remediation of Lake Kounpee, North Stradbroke Island. Lismore, NSW: Centre for Coastal
Management, Southern Cross University.
Hero, J.-M.et al., 2002. Litoria littlejohni Heath Frog. [Online]
Available at: http://elib.cs.berkeley.edu/cgi-bin/amphib_query?table=amphib&special=one_record&wheregenus=Litoria&where-species=littlejohni
[Accessed October 2014].
Hero, J.-M., Littlejohn, M. & Marantelli, G., 1991. Frogwatch Field Guide to Victorian Frogs. [Online]
Available at: http://frogs.org.au/frogs/index.html
[Accessed October 2014].

Roads and Maritime Services
Appendix F – Specified Protected Matters impact profiles (including risk assessment) FA1

7

Hunter, D., 2013. Booroolong Frog - Species Information Sheet, s.l.: Department of Sustainability, Environment, Water,
Population and Communities.
Hunter, D. & Smith, M. J., 2006. Survey, habitat assessment and management recommendations for the endangered
Booroolong Frog (Litoria booroolongensis) in the Murray Catchment Management area of New South Wales, s.l.:
Murray Catchment Management Authority.
Knight, J. T., 2000. Distribution, populations structure and habitat preferences of the Oxleyan pygmy perch Nannoperca
oxleyana (Whitley 1940) new Evans Head, northeastern New South Wales, Lismore, NSW: Southern Cross University.
LeBreton, M., 1996. Habitat and distribution of the Blue Mountains Swamp Skink (Eulamprus leuraensis) Honours
Thesis. Sydney, NSW: University of New South Wales.
Mahony, M., 1993. The status of frogs in the Watagan mountains area the central coast of New South Wales. In: D.
Lunney & D. Ayers, eds. Herpetology in Australia. Sydney, NSW: Surrey Beatty and Sons, pp. 257-264.
Marchant, S. & Higgins, P. J., 1990. Handbook of Australian, New Zealand and Antarctic Birds - Volume One: Ratites to
Ducks. Melbourne, VIC: Oxford University Press.
McDowall, R. M., 1996. Freshwater Fishes of South-Eastern Australia Revised Edition. Chatswood, NSW: Reed Books.
Moore, J. A., 1961. The frogs of eastern New South Wales. Bulletin of the American Museum of Natural History,
Volume 121, pp. 149-386.
Murray Catchment Management Authority, 2012. New South Wales Murray Biodiversity Management Plan: a guide to
terrestrial biodiversity investment priorities in the central and eastern NSW Murray catchment, s.l.: Murray Catchment
Management Authority.
NSW Department of Primary Industries, n.d. Policy and Guidelines for Fish Friendly Waterway Crossing, s.l.: NSW DPI.
NSW Department of Primary Industries (DPI), 2005. Endangered species - Oxleyan Pygmy Perch. [Online]
Available at: http://www.dpi.nsw.gov.au/fisheries/species-protection/conservation/what-current/endangeredspecies/oxleyan-pygmy-perch
[Accessed October 2014].
NSW Department of Primary Industries (DPI), 2005. Oxleyan Pygmy Perch: Recovery Plan and Background Paper,
Nelson Bay, NSW: NSW DPI.
NSW Department of Primary Industries, 2013. Policy and guidelines for fish habitat conservation and management,
Wollongbar: NSW Department of Primary Industries.
NSW National Parks and Wildlife Service (NPWS), 2001. Blue Mountains Water Skink (Eulamprus leuaensis) Recovery
Plan, Hurstville, NSW: NSW NPWS.
NSW National Parks and Wildlife Service (NPWS), 2001. Environmental Impact Assessment Guideline: Giant
Burrowing Frog, Hurstville, NSW: NSW NPWS.
NSW National Parks and Wildlife Service (NPWS), 2001. Yellow-spotted Bell Frog (Litoria castanea) and Pepper Tree
Frog (Litoria piperata) recovery plan, Hurstville, NSW: NPWS.
NSW National Parks and Wildlife Service (NPWS), 2003. Predation by Gambusia holbrooki - The Plague Minnow,
Hurstville, NSW: NSW NPWS.
NSW National Parks and Wildlife Service (NPWS), 2008. Threatened Species Management Information Circular No. 6:
hygiene protocol for the control of disease in frogs, Sydney South, NSW: NSW Department of Environment and Climate
Change (DECC).
NSW Office of Environment and Heritage (OEH), 2012. National Recovery Plan for Booroolong Frog Litoria
booroolongensis, Queanbeyan, NSW: NSW OEH.
Penman, T. D., Mahony, M. J., Towerton, A. L. & Lemckert, F. L., 2005. Bioclimatic analysis of disjunct populations of
the giant burrowing frog, Heleioporus australiacus. Journal of Biogeography, Volume 32, pp. 397-405.
Roads and Maritime Services
Appendix F – Specified Protected Matters impact profiles (including risk assessment) FA1

8

Penman, T., Lemckert, F. & Mahony, M., 2004. Two hundred and ten years of looking for giant burrowing frog.
Australian Zoologist, Volume 32, pp. 597-604.
Penman, T., Lemckert, F. & Mahony, M., 2006. Meteorological effects on the activity of the giant burrowing frog
(Heleioporus australiacus) in south-eastern Australia. Wildlife Research, Volume 33, pp. 35-40.
Robinson, M., 1993. A Field Guide to Frogs of Australia. Chatswood, NSW: Reed.
Swan, G., 1990. A Field Guide to the Snakes and Lizards of New South Wales. Winnmalle, NSW: Three Sisters
Productions Pty Ltd.
Watson, G. F. & Martin, A. A., 1973. Life history, larval morphology and relationships of Australian Leptodactylid frogs.
Transactions of the Royal Society of South Australia, Volume 97, pp. 25-34.
Webb, G. A., 1987. A note on the distribution and diet of the giant burrowing frog Heleioporus australiacus (Shaw and
Nodder 1795) (Anura: Myobatrachidae). Herpetofauna, Volume 17, pp. 20-22.
Wells, R. W. & Wellington, C. R., 1984. A synopsis of the class Reptilia in Australia. Australian Journal of Herpetology,
Volume 1, pp. 73-129.
White, A. W. & Ehmann, H., 1997. Heath Frog, Litoria littlejohni. In: H. Ehmann, ed. Threatened Frogs of New South
Wales: Habitats, Status and Conservation. Sydney, NSW: Frog and Tadpole Study Group of NSW, pp. 206-212.
White, A. W. & Ehmann, H., 1997. New England Bell Frog, Litoria castanea/flavipunctata. In: H. Ehmann, ed.
Threatened Frogs of New South Wales: Habitats, Status and Conservation. Sydney, NSW: Frog and Tadpole Study
Group of NSW, pp. 164-169.
White, A. W., Whitford, D. & Mahoney, M., 1994. A new species of Litoria (Anura: Hylidae) from eastern Australia.
Proceedings of the Linnaean Society of NSW, Volume 114, pp. 3-10.

Roads and Maritime Services
Appendix F – Specified Protected Matters impact profiles (including risk assessment) FA1

9

1.

FA2 - Riverine-dependent fauna

Species included (common name, scientific name)

Listing

SPRAT ID

Silver Perch/Bidyan (Bidyanus bidyanus)

Critically Endangered

76155

Clarence River Cod/Eastern Freshwater Cod (Maccullochella ikei)

Endangered

26170

Trout Cod (Maccullochella macquariensis)

Endangered

26171

Murray Cod (Maccullochella peelii)

Vulnerable

66633

Macquarie Perch (Macquaria australasica)

Endangered

66632

Australian Grayling (Prototroctes maraena)

Vulnerable

26179

Bell’s Turtle/Western Saw-shelled Turtle, Namoi River Turtle, Bell’s
Saw-shelled Turtle (Wollumbinia belli)

Vulnerable

86071

1.1

Riverine-dependent fauna description

Item

Summary

Description



B. bidyanus can grow to 30-40 cm and is a freshwater fish. Can be grey, greenish, gold or silvery, darker on
the back fading to a white belly. Juveniles can be mottled with vertical dark bars. Omnivorous feeding on
aquatic insects, molluscs, earthworms and green algae (NSW Department of Primary Industries (DPI),
2005).

Distribution and habitat



M. ikei is a yellow-green to golden freshwater fish with black to deep green reticulated markings on its back
and sides growing up to 80 cm but is slow growing (McDowall, 1996). Opportunistic, generalist carnivores
taking a broad variety of prey (Butler & Wooden, 2012).



M. macquaiensis is a bluish grey, large, elongated fish with small dark irregular spots or bars extending onto
lower sides and the base of the dorsal and caudal fins and growing up to 85 cm (McDowall, 1996). Feeds on
aquatic insects and crustacean as well as leaping from the water to take food from the surface (Cadwallader
& Backhouse, 1983).



M. peelii is the largest freshwater fish in Australia growing up to 1.8 m and is olive-green with small brown
spots, rounded pectoral fins with creamy white undersides and sometimes with red on fin edges (Whitley,
1980; McDowall, 1996). A top predator of Australian inland rivers (McDowall, 1996).



M. australasica is dark silvery, almost black, bluish grey or green-brown above and paler to off-white below
growing up to 46 cm (McDowall, 1996). Feeds on insects and larvae (Lake, 1971).



P. maraena is a slender fish varying in colour from silvery to olive-grey on the back to a whitish belly growing
to 30-33 cm (NSW Department of Primary Industries (DPI), 2006). This species is omnivorous, feeding on a
variety of small aquatic organisms (Backhouse, et al., 2008).



W. belli is a turtle with a pale to bright yellow stripe extending from the lower jaw to the lower side of the neck
(Cogger, 2000). Feeds on plant materials such as find aquatic such as aquatic weeds and stems of plants
but will also take invertebrates and sediment (Cann, 1998).

Most of these species are sedentary or have limited movement within their home range with the exception of
P.maraena which is characteristically diadromous (migrate between the sea and freshwater). Some species may
migrate upstream during the breeding season (Department of the Environment (DoE), 2012). Most of this fauna
group resides in freshwater rivers with a high dependent on snags, rock and gravel. Most prefer clear and deep
fresh water and have a high reliance on aquatic invertebrates for food.


B. bidyanus is native to the Murray-Darling river system. Prefers fast-flowing, open waters, especially where
there are rapids and races but can also be found in warm, sluggish water with cover provided by large woody
debris (NSW Department of Primary Industries (DPI), 2005).



M. ikei is widely distributed in the Clarence, Richmond and Brisbane River systems of coastal north-eastern
NSW and southern Queensland (Department of the Environment (DoE), 2012). Prefers the deeper parts of
clear rocky streams and rivers with low-flow and abundant instream cover of rocks, timber and tussocks
(Rowland, 1996).



M. macquariensis only occurs naturally in a 120 km stretch of the Murray River from below Yarrawonga Weir
to Strathmerton (NSW Department of Primary Industries (DPI), 2012). Occupies deep stream positions
characterised by a high abundance of large woody debris (snags) (NSW Department of Primary Industries
(DPI), 2012).



M. peelii occurs extensively throughout the Murray-Darling Basin in South Australia, Victoria, NSW,
Australian Capital Territory and Queensland (Department of the Environment (DoE), 2012). Able to live a
diverse range of habitats from clear rocky streams to slow-flowing, turbid rivers and billabongs (McDowall,
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Item

Summary
1996). It is demersal and commonly found near structures such as large rocks, snags and overhanging
vegetation (Koehn & Nicol, 2014).

Life history



M. australasica is currently recorded in 52 localities within the Murray-Darling Basin (Department of the
Environment (DoE), 2012). This is a riverine schooling species preferring clear, deep water with rocky holes
and lots of cover (Cadwallader & Eden, 1981).



P. maraena occurs in streams and rivers on the eastern and southern flanks of the Great Dividing Range
from Sydney southwards to the Otway Ranges of Victoria and in Tasmania (Cadwallader & Backhouse,
1983).



W. belli is only known from the headwaters of the Namoi and Gwydir Rivers, west of Armidale, NSW. Occurs
in the upper reaches and smaller tributaries of major rivers flowing through granitic bedrock with
characteristic riverbed of sand, rock and small beds of weed (Cann, 1998).



B. bidyanus females shed upwards of 300,000 semi-buoyant eggs which develop in a few days to become
feeding larvae that drift downstream. This species is now successfully bred for aquaculture, conservation
and recreational fishing but stocking has not increased wild populations in the Murray-Darling Basin (NSW
Department of Primary Industries (DPI), 2005).



M. ikei is a relatively long-lived species breeding annually beyond 4-5 years of age, generally in early spring.
Large adhesive eggs are deposited on hard surfaces such as rocks and hollow logs by the female and the
care of the nest is undertaken exclusively by the male. Hatching generally commences after eight days
(Rowland, 1996).



M. macquariensis reaches sexual maturity at 3-5 years and is believed to form pairs and spawn annually
during spring. Eggs are demersal, adhesive and laid onto hard surfaces (Cadwallader & Backhouse, 1983).



M. peelii reaches sexual maturity at 4-5 years migrating upstream to spawn in late spring and early summer.
This species forms pairs prior to breeding spawning in sites such as sunken red gum logs in lowland rivers or
submerged rocks in upland rivers (Kearney & Kildea, 2001).



M. australasica females spawn at approximately three years during spring and early summer in shallow, fastflowing water over gravel beds. Eggs are adhesive and stick to the gravel (Cadwallader & Rogan, 1997).



P. maraena spawn in freshwater from late summer to winter producing an average of 47,000 demersal,
adhesive eggs sinking into crevices of habitat substrate. Most individuals of this species are known to die
after their second year after spawning but some reach five years (Backhouse, et al., 2008). This species is
diadromous with prespawning and spawning adults inhabiting cool, clear, freshwater streams with gravel
substrate (Miles, et al., 2013).



W. belli nests between October and mid-January where females lay 8-23 firm eggs. No natural undisturbed
nests have been located. Vandalised sites have been found in loamy soil (Cann, 1998).



Habitat modification of water quality, flow and temperatures (ie. cold water pollution).



Instream habitat degradation through loss of riparian vegetation, sedimentation, barriers to fish passages
and pollution.



Introduction of poor genetic strains or hybrids and loss of genetic variation.



Introduced species including Eastern Gambusia (Gambusia holbrooki), Banded Grunter (Amniataba
percoides), Goldfish (Carassius auratus), Redfin Perch (Perca fluviatilis) and Carp (Cyprinus carpio).



Diseases parasites such as epizootic haematopoietic necrosis virus (EHNV), Viral Encephalopathy and
Retinopathy (VER), Goldfish Ulcer Disease (GUD), Asian Fish Tapeworm Bothriocephalus acheilognathis,
parasitic copepod anchorworm Lernaea cyrprinacea and the protozoan Chilodinella.



Overfishing (commercial and recreational).



Lack of community awareness.



Droughts and climate change.

Relevant conservation advice,



Eastern (Freshwater) Cod (Maccullochella ikei) Recovery Plan (NSW Fisheries, 2004).

recovery plans and threat
abatement plans



National Recovery Plan for the Trout Cod Maccullochella macquariensis (Trout Cod Recovery Team, 2008).



Trout cod (Maccullochella macquariensis) recovery plan (NSW Department of Primary Industries (DPI),
2006).



National Recovery Plan for the Australian Grayling (Prototroctes maraena) (Backhouse, et al., 2008).



Threat Abatement Plan for predation by the European red fox (Department of the Environment, Water,
Heritage and the Arts (DEWHA), 2008) for W. belli only.



W. belli is assigned to the ‘Landscape species’ management stream under the ‘Saving our Species’
program, a NSW Office of Environment and Heritage initiative.

Key threats
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1.2

Riverine-dependent fauna risk review

Loss of native vegetation

Loss of Habitat

Direct mortality

Loss of Connectivity

Loss of resources (for
foraging / nesting fauna)

Fragmentation (edge
effects, isolation, barriers)

Disturbance (light, noise,
wind)

Water quality or
alterations to flow regimes

Invasive species

Spread of pathogens

Hazard

Minor work - preparatory, rehabilitation,
investigative

2/2/L

2/2/L

1/1/VL

1/2/VL

2/2/L

2/2/L

1/1/VL

2/2/L

2/2/L

2/2/L

Minor work - infrastructure work within road
footprint

2/2/L

2/2/L

2/1/VL

1/2/VL

2/2/L

2/2/L

1/1/VL

3/2/M

2/2/L

2/2/L

Minor work - supporting infrastructure

1/1/VL

1/1/VL

1/1/VL

1/1/VL

1/1/VL

1/1/VL

1/1/VL

1/1/VL

1/1/VL

1/1/VL

Ancillary facilities

2/1/VL

2/2/L

1/1/VL

1/1/VL

2/2/L

1/1/VL

1/1/VL

3/2/M

2/2/L

2/2/L

Primary infrastructure work

3/3/M

3/3/M

2/2/L

2/2/L

3/3/M

2/2/L

2/1/VL

3/3/M

2/3/M

2/3/M

Supporting infrastructure - basins, drains and
culverts

3/2/M

3/3/M

2/2/L

2/2/L

3/2/M

2/2/L

2/1/VL

4/3/H

3/3/M

3/3/M

Work within waterways

3/3/M

3/4/H

3/2/M

4/3/H

3/4/H

3/2/M

2/3/M

4/3/H

4/3/H

3/3/M

Utilities and fencing

2/1/VL

2/1/VL

1/1/VL

2/2/L

1/1/VL

1/1/VL

1/1/VL

1/1/VL

1/1/VL

1/1/VL

Activity

1.3

Riverine-dependent fauna assessment

Hazard and assessment
Loss of native vegetation and loss of habitat
Works within waterways were assessed as high risk causing habitat loss. This was primarily due to the combination of a high likelihood that these
works would result in the clearing or disturbance of aquatic habitats, including riparian habitat and coarse woody debris and the subsequent impacts
to populations, habitat fragmentation/reduction, disruptions to breeding cycles, changes to habitat conditions and threats to identified recovery actions
(see Relevant conservation advice, recovery plans and threat abatement plans). Most of these species have a narrow habitat range and
disruptions within this range in a medium which is very effective at transferring these disturbances would not be favourable for these species.
Loss of connectivity
Works within waterways were assessed as high risk to the loss of connectivity. This was primarily due to the combination of high likelihood that these
works would impact habitat connectivity from the implementation of new structures, or inappropriate structures or alter existing structures through the
works of dredging and bank stabilisation. These activities have been assessed to have a moderate impact on populations, habitat
fragmentation/reduction, disrupt breeding cycles, changes to habitat coonditions with some inconsistencies to identified recovery actions (see
Relevant conservation advice, recovery plans and threat abatement plans).
Loss of foraging resources
Works within waterways were found to be high risk with respect to the loss of foraging resources. The direct and indirect impact of work within
waterways within close proximity to foraging habitats of riverine-dependent fauna provides justification for this classification. Works such as bank
stabilisation and dredging will directly impact habitat conditions and subsequent impacts to populations, breeding cycles and habitat suitability as well
as exhibit inconsistencies to identified recovery actions (see Relevant conservation advice, recovery plans and threat abatement plans). This decision
is derived from these species’ reliance on prey highly sensitive to environmental changes.
Water quality changes as a result of works in or adjacent to the aquatic habitat and alterations to flow
Supporting infrastructure works (basins, drains and culverts) and work within waterways were all found to be high risk with respect to water quality. It
is likely that these activities will affect water quality, particularly those which involve working within/around water and dewatering of supporting
infrastructure. These activities can have direct and/or indirect impacts on water quality which can cause reduction in suitable habitat, disruptions to
breeding, changes to habitat conditions and impacts to populations which represents threats to identified recovery actions (see Relevant
conservation advice, recovery plans and threat abatement plans).
Invasive species
Works within waterways were found to be high risk with respect to the potential distribution and/or introduction of invasive species. The high likelihood
of occurrence arrives from the currently extensive populations of invasive aquatic species in our rivers, their adaptive traits and ease of introduction to
new areas. This coupled with the smaller distributions of species in this group can produce impacts on populations, fragmentation/reduction in habitat,
disruptions to breeding cycles and changes to habitat conditions all of which reveal inconsistencies with identified recovery actions (see Relevant
conservation advice, recovery plans and threat abatement plans).
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1.4

Guidelines, policies and procedures relevant to riverine-dependent fauna

Project development and assessment (pre-construction)
Roads and Maritime have a number of policies, guidelines, procedures (Program documents) that assist in identifying,
avoiding, minimising and assessing potential impacts to Specified Protected Matters. These documents support Roads
and Maritime fulfil their statutory responsibility under NSW and Federal legislation to consider and assess its activities
and its effect on the environment. Primarily, the approach taken by Roads and Maritime to assess potential impacts on
Specified Protected Matters is driven through the requirements of the Environmental assessment procedure for routine
and minor works (EIA PO5 1) or the Environmental assessment procedure for project review of environmental factors
(EIA PO5 2). Other key pre-construction guidance documents developed by Roads and Maritime that relate to Specified
Protected Matters include the Environmental Impact Assessment Practice Note - Biodiversity Assessment, the Draft
Wildlife Connectivity Guidelines – Managing Wildlife Connectivity on Road Projects and the Guideline for Biodiversity
Offsets.
Further detail regarding Roads and Maritime guidelines (pre-construction) that relate to identifying, avoiding, minimising
and assessing potential impacts to Specified Protected Matters is provided in Chapter 3 of the Strategic Assessment
Report.
Project implementation (construction)
Roads and Maritime also have a number of Program documents that assist in minimising and managing potential
impacts to Specified Protected Matters during the construction phase of projects, including through application of
measures identified in the Biodiversity Guidelines: Protecting and Managing Biodiversity on RTA Projects (2011) and
through a number of documents that specify Roads and Maritime requirements for contractors constructing projects,
including RMS QA Specification G36 – Environmental Protection (Ed4,Rev3 2014), RMS QA Specification G38 – Soil
and Water Management (Ed2, Rev1 2014) and RMS QA Specification G40 - Clearing and Grubbing (Ed1, Rev1 2012).
During construction Roads and Maritime implement their Environmental Performance System which manages workflow
associated with regular environmental inspections on construction and maintenance projects to reduce potential
environmental risks and evaluate the on-site environmental performance of contractors against their environmental
obligations under the contract and environmental legislation. Further detail regarding Roads and Maritime Program
documentation that assists in minimising and managing potential impacts to Specified Protected Matters in the
construction phase is provided in Chapter 3 of the Strategic Assessment Report.
The following table identifies other policies, guidelines and procedures applied by Roads and Maritime but not
developed by it, which are specifically relevant to riverine-dependent fauna.
Hazard / impact

Relevant guidelines, policies and procedures

Protecting trout cod – A guide for fishers (NSW
Department of Primari Industries (DPI), n.d.)
National Water Quality Management Strategy –

One of a suite of 21 documents forming the Australian National Water Quality Management

Australian and New Zealand Guidelines for Fresh
and Marine Water Quality (ANZECC and
ARMCANZ, 2000)

Strategy (NWQMS) aiming to achieve the sustainable use of Australia and New Zealand’s
water resources by protecting and enhancing their quality while maintaining economic and
social development.

NSW Department of Primary Industries Policy and
guidelines for fish habitat conservation and
management (NSW Department of Primary
Industries, 2013)

This document outlines policies and guidelines aimed at maintaining and enhancing fish
habitat for the benefit of native fish species including threatened species, estuarine and
freshwater environments. The document aims to help developers, their consultants and
government and non-government organisations to ensure compliance with legislation,
policies and guidelines as they relate to fish habitat conservation and management.

Why do fish need to cross the road?: Fish passage

This document aims to minimise impacts on fish passage and general aquatic wildlife by

requirements for waterway crossings (Fairfull &
Witheridge, 2003)

providing practical guidelines to those involved in the planning, design, construction and
maintenance of water crossings.

NSW Department of Primary Industries Policy and

This document provides a summary of the specific legislation and policy requirements that

Guidelines for Fish Friendly Waterway Crossings
(NSW Department of Primary Industries, n.d.)

must be observed by those intending to plan, design and construct waterway crossings in
NSW. This document should be used in conjunction with ‘Why to fish need to cross the
road?: Fish passage requirements for waterway crossings’ and ‘Policy and guidelines for fish
habitat conservation and management’.
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1.5

Concluding statement – impacts to Specified Protected Matters

Potential risks to riverine-dependent fauna identified in the risk review above include the loss, degradation and
fragmentation of habitat with higher risks potentially resulting from the clearing or disturbance of riparian vegetation,
snags and associated habitats, the implementation of inappropriate structures and subsequent impact to populations
through loss of connectivity and isolation and reduction in extent of suitable habitat, disruptions to life-cycles (breeding
and foraging), changes to habitat conditions associated with declining water quality and assisting the spread of invasive
species.
In implementing their Program of policies, guidelines and procedures, Roads and Maritime apply standard Roads and
Maritime guidelines in conjunction with other guidelines (outlined above) to manage potential impacts to riverinedependent fauna. Risks are managed throughout the project life-cycle through identifying important habitat and
populations, planning for habitat protection, appropriate design to minimise water quality impacts and barriers to
connectivity and devising mitigation measures to ensure ongoing protection of habitat and water quality throughout
operation of the project.
Based on the application of the Program, Roads and Maritime activities (that are subject to Part 5 of the EP&A Act)
would minimise, to the extent possible, the likelihood of an unacceptable impact to riverine-dependent fauna.
Roads and Maritime have identified a number of key criteria that it will consider when determining whether an activity
will have an unacceptable impact on a Specified Protected Matter (refer Chapter 3 of the Strategic Assessment Report).
Where Roads and Maritime identify that an unacceptable impact on a Specified Protected Matter may occur, it will not
proceed with the activity as proposed. As identified in Chapter 4 of the Strategic Assessment Report, where Roads and
Maritime identify that an unacceptable impact on a Specified Protected Matter may occur it will consider a number of
options to reduce the impacts to a level that is acceptable, including reviewing the scope of the activity, reviewing the
approvals pathway for the activity and consulting with the Department of Environment regarding the activity. Roads and
Maritime will not proceed with the activity until such time as actions have been undertaken, or are committed to be
undertaken, to ensure impacts will not be unacceptable.
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1.

FA3 - Stream-dependent fauna

Species included (common name, scientific name)

Listing

SPRAT ID

Peppered Tree Frog (Litoria piperata)

Vulnerable

1827

Fleay’s Frog (Mixophyes fleayi)

Endangered

25960

Giant Barred Frog (Mixophyes iteratus)

Endangered

1944

Stuttering Frog (Mixophyes balbus)

Vulnerable

1942

1.1

Stream-dependent fauna description

Item

Summary

Description

All fauna in this group are frogs.

Distribution and habitat



L. piperata is smooth, dull olive/grey-green with irregular darker brown marbling and grows to 30 mm
(Cogger, 2000). Found at altitudes of 800 – 1120 m (Heatwole, et al., 1995; Gillespie & Hines, 1999)



M. fleayi is a large fossorial frog growing up to 90 mm with a light to dark brown dorsal surface with distinct
darker marbling (Cogger, 2000).



M. iteratus is a large, dark olive green to black frog with a broad lateral bank of dark spots dividing the dark
dorsal surface from the white, or pale yellow, ventral surface growing to 115 mm (Cogger, 2000).



M. balbus is yellow-grey on its back with darker blotches throughout and a dark stripe on the head growing to
80 mm (Cogger, 2000).

Found in permanent streams in open forest, wet sclerophyll forest, montane forest and sub-tropical rainforest in
upper and lower catchment areas. Typically associated with intact and well developed stream side or riparian
vegetation. Mixophyes spp. have restricted distributions or stronger presence from south-east Queensland to
north-east New South Wales (NSW) (Department of the Environment (DoE), 2012). Some Mixophyes spp. will
bury themselves in leaf litter during cooler temperatures (Koch & Hero, 2007).


L. piperata has only been known from five streams draining east of the Northern Tablelands but has not
been sighted since 1973 (NSW National Parks and Wildlife Service (NPWS), 2001).



M. fleayi is found along first to third order stream habitats. Adults can be found in leaf litter and tadpoles
occur with several native fish species but no sympatry with exotic fish species (Corben & Ingram, 1987;
Mahony, et al., 1997; Hines, 2002).



M. iterates is found in upper and lower catchment areas of which some are cleared or disturbed (Ingram &
McDonald, 1993; Hines, et al., 1999; Hines, et al., 2004).



M. balbus is found in permanent streams but ecological requirements are poorly known (Mahony, et al.,
1997).

Life history

Populations are generally localised in bushes, logs and rocks on edges of streams with some minor movement
of species, particularly during wet weather, of 35 – 268 m from habitat streams and have been found on roads
(Webb, 1973; Mahony, 1993; Lemckert & Morse, 1999).


Reproductive biology of Mixophyes spp. are similar. Eggs are generally deposited along the banks of
streams in or out of water under overhanging banks, steep banks of large pools or constructed nests in
shallow running water (Knowles, et al., 1998; Gillespie & Hines, 1999).



Little is known about the life cycle of L. piperata (Department of the Environment (DoE), 2012).



Habitat loss and alteration, disturbance, degradation from feral animals, livestock and invasive weeds,
clearing of riparian vegetation and loss of connectivity along streams.



Altered water quality and sedimentation.



Introduced species including Eastern Gambusia (Gambusia holbrooki) and salmonids.



Chytridiomycosis (infectious disease of amphibians caused by chytrid (Batrachochytrium dendrobatidis)
fungus.

Relevant conservation advice,



recovery plans and threat
abatement plans

Yellow-spotted Bell Frog (Litoria castanea) and Peppered Tree Frog (Litoria piperata) Recovery Plan (NSW
National Parks and Wildlife Service (NPWS), 2001).



DRAFT Threat Abatement Plan for infection of amphibians with chytrid fungus resulting in chytridiomycosis
(Commonwealth of Australia, 2014).



L. piperata is assigned to the ‘Data-deficient’ species management stream under the ‘Saving our Species’
program, a NSW Office of Environment and Heritage initiative.



M. fleayi is assigned to the ‘Site-managed’ species management stream under the ‘Saving our Species’

Key threats
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Item

Summary
program, a NSW Office of Environment and Heritage initiative.


1.2

M. iteratus and M. balbus are assigned to the ‘Landscape’ species management stream under the ‘Saving
our Species’ program, a NSW Office of Environment and Heritage initiative.

Stream-dependent fauna risk review

Loss of native vegetation

Loss of Habitat

Direct mortality

Loss of Connectivity

Loss of resources (for
foraging / nesting fauna)

Fragmentation (edge
effects, isolation, barriers)

Disturbance (light, noise,
wind)

Water quality or
alterations to flow regimes

Invasive species

Spread of pathogens

Hazard

Minor work - preparatory, rehabilitation, investigative

1/3/L

2/3/M

2/3/M

1/3/L

2/3/M

1/3/L

3/3/M

2/3/M

3/3/M

3/3/M

Minor work - infrastructure work within road footprint

2/3/M

3/3/M

2/3/M

1/3/L

3/3/M

1/3/L

3/3/M

3/3/M

3/3/M

3/3/M

Minor work - supporting infrastructure

2/3/M

3/3/M

3/3/M

3/3/M

3/3/M

2/3/M

3/3/M

2/2/L

3/3/M

3/3/M

Ancillary facilities

1/3/L

1/3/L

2/3/M

2/3/M

2/3/M

2/3/M

3/3/M

3/3/M

3/3/M

3/3/M

Primary infrastructure work

4/3/H

4/4/VH

3/3/M

3/3/M

3/3/M

3/3/M

4/4/VH

4/3/H

3/3/M

4/3/H

Supporting infrastructure - basins, drains and culverts

2/3/M

2/3/M

2/3/M

1/3/L

2/3/M

1/3/L

2/3/M

4/3/H

3/3/M

3/3/M

Work within waterways

3/3/M

4/4/VH

3/3/M

4/3/H

3/4/H

4/3/H

3/3/M

4/3/H

3/3/M

3/3/M

Utilities and fencing

1/3/L

1/3/L

1/3/L

1/3/L

1/3/L

1/3/L

2/3/M

2/3/M

2/3/M

2/3/M

Activity

1.3

Stream-dependent fauna assessment

Hazard and assessment
Loss of native vegetation and loss of habitat
Primary infrastructure works and works within waterways were assessed as high to very high risk activities causing the loss of native vegetation and
habitat loss. This was primarily due to the combination of a high likelihood that these works would result in the clearing or disturbance of vegetation
and leaf litter and the subsequent impacts such as impacts to populations, habitat fragmentation/reduction, disruptions to breeding cycle, changes to
habitat conditions and threats to identified recovery actions (see Relevant conservation advice, recovery plans and threat abatement plans). Streamdependent fauna are highly sensitive to habitat changes due to their morphology and low mobility. Primary infrastructure activities and works within
waterways which result in the loss, degradation or disturbance of these areas are likely to impact these species.
Loss of connectivity
Works within waterways were assessed as high risk to the loss of connectivity. This was primarily due to the combination of moderate likelihood that
these works would impact habitat connectivity from the implementation of new structures or alter existing structures through the works of dredging
and bank stabiliasation. These activities have been assessed to have a major impact on populations, habitat fragmentation/reduction, disrupt
breeding cycles, changes to habitat conditions with some inconsistencies to identified recovery actions (see Relevant conservation advice, recovery
plans and threat abatement plans).
Loss of foraging resources
Works within waterways were found to be high risk with respect to the loss of foraging resources. The direct and indirect impact of work within
waterways within close proximity to foraging habitats of stream-dependent fauna provides justification for this classification. Works such as bank
stabilisation and dredging will directly impact habitat conditions and subsequent impacts to populations, breeding cycles and habitat suitability as
well as exhibit inconsistencies to identified recovery actions (see Relevant conservation advice, recovery plans and threat abatement plans).
This decision is derived from these species’ high reliance on aquatic and riparian habitats as well as low mobility.
Fragmentation
Works within waterways were found to be high risk with respect to the fragmentation of habitat for stream-dependent fauna. This was primarily due
to the high likelihood that activities such as dredging and bank stabilisation would fragment habitat for low mobility stream-dependent fauna
subsequently having a moderate impact on populations, habitat fragmentation/reduction, breeding cycles and habitat condition with some
inconsistencies to identified recovery actions (see Relevant conservation advice, recovery plans and threat abatement plans).
Disturbance effects from noise, light and wind turbulence
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Hazard and assessment
Primary infrastructure work activities were found to be very high risk with respect to disturbance effects from noise, light and wind turbulence. The
likelihood of increased noise during these activities were deemed to be likely and can have major impacts to the breeding behaviour of streamdependent fauna, ultimately affecting populations and proving inconsistent to identified recovery actions (see Relevant conservation advice, recovery
plans and threat abatement plans). This decision is derived from the strong acoustic reliance and potential aversion to light of listed streamdependent fauna.
Water quality changes as a result of works in or adjacent to the aquatic habitat and alterations to flow
Primary infrastructure works, supporting infrastructures (basins, drains and culverts) and work within waterways were all found to be high risk with
respect to water quality. It is likely that these activities will affect water quality, particularly those which involve working within/around water and
dewatering of supporting infrastructure. These activities can have indirect impacts on water quality which can cause reduction in suitable habitat,
disruptions to breeding, changes to habitat conditions and impacts to populations which represents threats to identified recovery actions (see
Relevant conservation advice, recovery plans and threat abatement plans).
Spread of pathogens
Primary infrastructure works poses a high risk with regard to the potential spread of Chytridiomycosis associated with movement of machinery
between sites, particularly in wet areas resulting in impacts to populations, habitat reduction/fragmentation, disruptions to breeding cycles and
habitat condition as well as being inconsistent with identified recovery actions (see Relevant conservation advice, recovery plans and threat
abatement plans).

1.4

Guidelines, policies and procedures relevant to stream-dependent fauna

Project development and assessment (pre-construction)
Roads and Maritime have a number of policies, guidelines, procedures (Program documents) that assist in identifying,
avoiding, minimising and assessing potential impacts to Specified Protected Matters. These documents support Roads
and Maritime fulfil their statutory responsibility under NSW and Federal legislation to consider and assess its activities
and its effect on the environment. Primarily, the approach taken by Roads and Maritime to assess potential impacts on
Specified Protected Matters is driven through the requirements of the Environmental assessment procedure for routine
and minor works (EIA PO5 1) or the Environmental assessment procedure for project review of environmental factors
(EIA PO5 2). Other key pre-construction guidance documents developed by Roads and Maritime that relate to Specified
Protected Matters include the Environmental Impact Assessment Practice Note - Biodiversity Assessment, the Draft
Wildlife Connectivity Guidelines – Managing Wildlife Connectivity on Road Projects and the Guideline for Biodiversity
Offsets.
Further detail regarding Roads and Maritime guidelines (pre-construction) that relate to identifying, avoiding, minimising
and assessing potential impacts to Specified Protected Matters is provided in Chapter 3 of the Strategic Assessment
Report.
Project implementation (construction)
Roads and Maritime also have a number of Program documents that assist in minimising and managing potential
impacts to Specified Protected Matters during the construction phase of projects, including through application of
measures identified in the Biodiversity Guidelines: Protecting and Managing Biodiversity on RTA Projects (2011) and
through a number of documents that specify Roads and Maritime requirements for contractors constructing projects,
including RMS QA Specification G36 – Environmental Protection (Ed4,Rev3 2014), RMS QA Specification G38 – Soil
and Water Management (Ed2, Rev1 2014) and RMS QA Specification G40 - Clearing and Grubbing (Ed1, Rev1 2012).
During construction Roads and Maritime implement their Environmental Performance System which manages workflow
associated with regular environmental inspections on construction and maintenance projects to reduce potential
environmental risks and evaluate the on-site environmental performance of contractors against their environmental
obligations under the contract and environmental legislation. Further detail regarding Roads and Maritime Program
documentation that assists in minimising and managing potential impacts to Specified Protected Matters in the
construction phase is provided in Chapter 3 of the Strategic Assessment Report.
The following table identifies other policies, guidelines and procedures applied by Roads and Maritime but not
developed by it, which are specifically relevant to stream-dependent fauna.
Relevant guideline

Summary

Threatened Species Management Information

This information circular outlines measures to:

Circular No. 6: hygiene protocol for the control of
disease in frogs (NSW National Parks and Wildlife
Service (NPWS), 2008)



Prevent or reduce disease causing pathogens being transferred within and between wild
populations of frogs
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Relevant guideline

Summary


Ensure captive frogs are not infected prior to release



Deal safely with unintentionally transported frogs



Assist with the proper identification and management of sick and dead frogs in the wild

Survey guidelines for Australia’s Threatened Frogs

The purpose of this document is to provide proponents and assessors with a guide to

(Department of the Environment, Water, Heritage
and the Arts, 2010)

surveying Australia’s threatened frogs listed under the EPBC Act. The guidelines help
determine the likelihood of a species’ presence or absence at a site. The guidelines have
been prepared using a variety of expert sources, and should be read in conjunction with the
Significant impact guidelines 1.1 – Matters of national environmental significance (DoE
2013).

National Water Quality Management Strategy –

One of a suite of 21 documents forming the Australian National Water Quality Management

Australian and New Zealand Guidelines for Fresh
and Marine Water Quality (ANZECC and
ARMCANZ, 2000)

Strategy (NWQMS) aiming to achieve the sustainable use of Australia and New Zealand’s
water resources by protecting and enhancing their quality while maintaining economic and
social development.

1.5

Concluding statement – impacts to Specified Protected Matters

Potential risks to stream-dependent fauna identified in the risk review above include the loss, degradation and
fragmentation of habitat with higher risks potentially resulting from the clearing or disturbance of riparian vegetation and
associated habitats and the spread of pathogens through the movement of plant and personnel. Subsequent impacts to
populations include direct mortality, loss of connectivity and isolation and reduction in extent of suitable habitat,
disruptions to life-cycles (breeding and foraging), and changes to habitat conditions associated with declining water
quality.
In implementing their Program of policies, guidelines and procedures, Roads and Maritime apply standard Roads and
Maritime guidelines in conjunction with other guidelines (outlined above) to manage potential impacts to streamdependent fauna. Risks are managed throughout the project life-cycle through identifying important habitat and
populations, planning for habitat protection, appropriate design to minimise water quality impacts and barriers to
connectivity and devising mitigation measures to ensure ongoing protection of habitat and water quality throughout
operation of the project.
Based on the application of the Program, Roads and Maritime activities (that are subject to Part 5 of the EP&A Act)
would minimise, to the extent possible, the likelihood of an unacceptable impact to stream-dependent fauna.
Roads and Maritime have identified a number of key criteria that it will consider when determining whether an activity
will have an unacceptable impact on a Specified Protected Matter (refer Chapter 3) of the Strategic Assessment
Report). Where Roads and Maritime identify that an unacceptable impact on a Specified Protected Matter may occur,
it will not proceed with the activity as proposed. As identified in Chapter 4 of the Strategic Assessment Report, where
Roads and Maritime identify that an unacceptable impact on a Specified Protected Matter may occur it will consider a
number of options to reduce the impacts to a level that is acceptable, including reviewing the scope of the activity,
reviewing the approvals pathway for the activity and consulting with the Department of Environment regarding the
activity. Roads and Maritime will not proceed with the activity until such time as actions have been undertaken, or are
committed to be undertaken, to ensure impacts will not be unacceptable.

1.6
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1.

FA4 - Dry sclerophyll hollow-dependent fauna

Species included (common name, scientific name)
South-eastern Long-eared Bat (Nyctophilus corbeni)

1.1

Listing

SPRAT ID

Vulnerable

83395

Dry sclerophyll hollow-dependent fauna description

Item

Summary

Description

A larger long-eared bat species with a broad skull and jaw reaching to a body length of around 50-75 mm and a
tail length of 35-50mm. This species has a unique flight pattern, similar to a butterfly’s, and is likely to forage
within 1 km of their roosting sites (van Dyck & Strahan, 2008).

Distribution and habitat

Limited distribution to the Murray-Darling Basin in south-eastern Australia but is scattered and rarely recorded
(Department of the Environment (DoE), 2012). Inhabits a range of inland woodland vegetation types, including
box, ironbark and cypress pine woodlands. Little is known about the biology or social structure but is likely to be
a solitary rooster under exfoliated bark and in crevices of trees (van Dyck & Strahan, 2008). Individuals appear to
move large distances on a nightly basis using a number of different roost sites (1-2 km) (Department of the
Environment (DoE), 2012).

Life history

There is currently little information available on the life cycle of this species. It has been suggested that
breeding generally occurs in November in central-western NSW and Queensland (Department of the
Environment (DoE), 2012). It is believed that maternity females are believed to form roosting colonies in larger
tree cavities (van Dyck & Strahan, 2008).

Key threats

Relevant conservation advice,
recovery plans and threat
abatement plans



Habitat loss from the clearing from mallee and woodland habitats.



Habitat fragmentation of mallee and woodland habitats.



Fire causing mortality and also destroying roosting sites.



Forestry activities which remove deadwood or hollow trunks/branches.



Overgrazing of low ground and shrub vegetation.



Predation by feral species.



Tree hollow competition with feral species such as the Common Starling (Sturnus vulgaris).



Exposure to agrichemicals.



Climate change.



DRAFT National Recovery Plan for the South-eastern Long-eared Bat Nyctophilus corbeni (Schulz &
Lumsden, 2010).



N. corbeni is assigned to the ‘Landscape’ species management stream under the ‘Saving our Species’
program, a NSW Office of Environment and Heritage initiative.
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1.2

Dry sclerophyll hollow-dependent fauna risk review

Loss of native vegetation

Loss of Habitat

Direct mortality

Loss of Connectivity

Loss of resources (for
foraging / nesting fauna)

Fragmentation (edge
effects, isolation, barriers)

Disturbance (light, noise,
wind)

Water quality or
alterations to flow regimes

Invasive species

Spread of pathogens

Hazard

2/2/L

3/3/M

2/2/L

2/1/VL

2/3/M

2/2/L

3/2/M

2/1/VL

2/2/L

1/1/VL

2/1/VL

2/1/VL

2/1/VL

2/1/VL

2/2/L

2/2/L

3/2/M

2/1/VL

3/2/M

1/1/VL

Minor work - supporting infrastructure

2/2/L

3/3/M

3/2/M

2/1/VL

3/3/M

2/2/L

3/2/M

2/1/VL

3/2/M

1/1/VL

Ancillary facilities

3/2/M

4/2/M

2/1/VL

2/1/VL

4/3/H

2/2/L

3/2/M

2/1/VL

3/2/M

1/1/VL

Primary infrastructure work

4/3/H

4/3/H

3/2/M

2/1/VL

4/3/H

2/2/L

3/2/M

2/1/VL

3/2/M

1/1/VL

Supporting infrastructure - basins, drains and
culverts

2/1/VL

3/2/M

2/2/L

2/1/VL

2/2/L

2/1/VL

2/2/L

3/2/M

3/2/M

1/1/VL

Work within waterways

2/1/VL

3/1/L

3/1/VL

2/1/VL

2/1/VL

2/1/VL

2/1/VL

3/1/L

2/1/VL

1/1/VL

Utilities and fencing

1/1/VL

1/1/VL

3/2/M

2/1/VL

3/2/M

2/2/L

2/1/VL

2/1/VL

2/1/L

1/1/VL

Activity
Minor work - preparatory, rehabilitation,
investigative
Minor work - infrastructure work within road
footprint

1.3

Dry sclerophyll hollow-dependent fauna assessment

Hazard and assessment
Loss of native vegetation and loss of habitat
Primary infrastructure works were determined as high risk activities causing the loss of native vegetation and habitat loss. This was primarily due to
the combination of a high likelihood that these works would result in the clearing or disturbance of vegetation and the subsequent impacts such as
impacts to populations, habitat fragmentation/reduction, disruptions to breeding cycle, changes to habitat conditions and threats to identified recovery
actions (see Relevant conservation advice, recovery plans and threat abatement plans). This decision was due to this species preference for certain
vegetation, competition for roosting sites as well as roosting during the day when clearing is most likely to occur.
Loss of foraging resources
Ancillary facilities and primary infrastructure works were found to be high risk with respect to the loss of foraging resources. Activities such as habitat
disturbance from stockpiling, removal of habitat components will impact populations, reduce/fragment habitat and affect habitat conditions
inconsistent with identified recovery actions (see Relevant conservation advice, recovery plans and threat abatement plans). Once again, this was
determined from this species roosting preferences.

1.4

Guidelines, policies and procedures relevant to dry sclerophyll hollow-dependent
fauna

Project development and assessment (pre-construction)
Roads and Maritime have a number of policies, guidelines, procedures (Program documents) that assist in identifying,
avoiding, minimising and assessing potential impacts to Specified Protected Matters. These documents support Roads
and Maritime fulfil their statutory responsibility under NSW and Federal legislation to consider and assess its activities
and its effect on the environment. Primarily, the approach taken by Roads and Maritime to assess potential impacts on
Specified Protected Matters is driven through the requirements of the Environmental assessment procedure for routine
and minor works (EIA PO5 1) or the Environmental assessment procedure for project review of environmental factors
(EIA PO5 2). Other key pre-construction guidance documents developed by Roads and Maritime that relate to Specified
Protected Matters include the Environmental Impact Assessment Practice Note - Biodiversity Assessment, the Draft
Wildlife Connectivity Guidelines – Managing Wildlife Connectivity on Road Projects and the Guideline for Biodiversity
Offsets.
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Further detail regarding Roads and Maritime guidelines (pre-construction) that relate to identifying, avoiding, minimising
and assessing potential impacts to Specified Protected Matters is provided in Chapter 3 of the Strategic Assessment
Report.
Project implementation (construction)
Roads and Maritime also have a number of Program documents that assist in minimising and managing potential
impacts to Specified Protected Matters during the construction phase of projects, including through application of
measures identified in the Biodiversity Guidelines: Protecting and Managing Biodiversity on RTA Projects (2011) and
through a number of documents that specify Roads and Maritime requirements for contractors constructing projects,
including RMS QA Specification G36 – Environmental Protection (Ed4,Rev3 2014), RMS QA Specification G38 – Soil
and Water Management (Ed2, Rev1 2014) and RMS QA Specification G40 - Clearing and Grubbing (Ed1, Rev1 2012).
During construction Roads and Maritime implement their Environmental Performance System which manages workflow
associated with regular environmental inspections on construction and maintenance projects to reduce potential
environmental risks and evaluate the on-site environmental performance of contractors against their environmental
obligations under the contract and environmental legislation. Further detail regarding Roads and Maritime Program
documentation that assists in minimising and managing potential impacts to Specified Protected Matters in the
construction phase is provided in Chapter 3 of the Strategic Assessment Report.
The following table identifies other policies, guidelines and procedures applied by Roads and Maritime but not
developed by it, which are specifically relevant to dry sclerophyll hollow-dependent fauna.
Hazard / impact

Relevant guidelines, policies and procedures

North East New South Wales Natural Resource

These advisory series were produced to target public awareness on issues of biodiversity,

Management Advisory Series: Note 7 – Bat Roosts
(NSW Department of Environment and
Conservation (DEC), 2003)

cultural heritage and threatened species on private land. These documents focus on north
east NSW but have can be applied state wide. These notes not only make an important
contribution to the NSW natural resources management framework but also assist
landholders in making more informed decisions about natural resource management with
respect to biodiversity and conservation issues.

North East New South Wales Natural Resources
Management Advisory Series: Note 1 – Trees with
Hollows (NSW Department of Environment and
Conservation (DEC), 2004)

These advisory series were produced to target public awareness on issues of biodiversity,
cultural heritage and threatened species on private land. These documents focus on north
east NSW but have can be applied state wide. These notes not only make an important
contribution to the NSW natural resources management framework but also assist
landholders in making more informed decisions about natural resource management with
respect to biodiversity and conservation issues.

Survey guidelines for Australia’s threatened bats

This document provides a guide for stakeholders on the effort and methods considered

(Department of the Environment, Water, Heritage
and the Arts, 2010)

appropriate when conducting a presence/absence survey for bats listed as threatened under
the Environment Protection and Biodiversity Conservation Act 1999 (EPBC Act). This
document also advises on the expectations of the Department with regards to surveys for
threatened species providing an overview of the techniques discussed.

1.5

Concluding statement – impacts to Specified Protected Matters

Potential risks to dry sclerophyll hollow-dependent fauna identified in the risk review above include the loss, degradation
and fragmentation of habitat with higher risks potentially resulting from the clearing or disturbance of vegetation and
associated habitats and subsequent impact to populations through isolation and reduction in extent of suitable habitat
for roosting and feeding as well as disruptions to life-cycles (breeding and foraging).
In implementing their Program of policies, guidelines and procedures, Roads and Maritime apply standard Roads and
Maritime guidelines in conjunction with other guidelines (outlined above) to manage potential impacts to dry sclerophyll
hollow-dependent fauna. Risks are managed throughout the project life-cycle through identifying important habitat and
populations, planning for habitat protection, appropriate design to minimise clearing and removal of hollows and trees
with decorticating bark and devising mitigation measures to ensure ongoing protection of important vegetation.
Based on the application of the Program, Roads and Maritime activities (that are subject to Part 5 of the EP&A Act)
would minimise, to the extent possible, the likelihood of an unacceptable impact to dry sclerophyll hollow-dependent
fauna.
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Roads and Maritime have identified a number of key criteria that it will consider when determining whether an activity
will have an unacceptable impact on a Specified Protected Matter (refer Chapter 3) of the Strategic Assessment
Report). Where Roads and Maritime identify that an unacceptable impact on a Specified Protected Matter may occur,
it will not proceed with the activity as proposed. As identified in Chapter 4 of the Strategic Assessment Report, where
Roads and Maritime identify that an unacceptable impact on a Specified Protected Matter may occur it will consider a
number of options to reduce the impacts to a level that is acceptable, including reviewing the scope of the activity,
reviewing the approvals pathway for the activity and consulting with the Department of Environment regarding the
activity. Roads and Maritime will not proceed with the activity until such time as actions have been undertaken, or are
committed to be undertaken, to ensure impacts will not be unacceptable.

1.6
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1.

FA5 - Dry sclerophyll rock-dependent fauna

Species included (common name, scientific name)

Listing

SPRAT ID

Broad-headed Snake (Hoplocephalus bungaroides)

Vulnerable

1182

Border Thick-tailed Gecko/Granite Belt Thick-tailed Gecko (Uvidicolus
sphyrurus)

Vulnerable

84578

1.1

Dry sclerophyll rock-dependent fauna description

Item

Summary

Description



H. bungaroides is black above with numerous bright yellow scales forming a series of irregular, narrow
cross-bands. The belly is grey to grey-black with yellow blotches at times (Cogger, 2000). This species is
an ambush predator and preys include small reptiles and mammals (Webb & Shine, 1997).



U. sphyrurus is a pale fawn to brown reptile growing to 7 cm with faint, darker brown flecks, very small white
spots over the head, neck, back, sides and limbs and alternate dark and pale cross-bands on the tail
(Cogger, 2000).

Distribution and habitat

Life history

Key threats

Both these species have a high dependence on crevices and surfaces of rocky habitats in dry sclerophyll forests.



H. bungaroides has a limited distribution of approximately 200 km radius around Sydney with population
declines in recent years (Cogger, et al., 1993; NSW National Parks and Wildlife Service (NPWS), 2001).
Current distribution extends from Wollemi National Park in the north, the Clyde River Catchment in ranges
south-west of Nowra in the south, east to the Royal National Park near Illawarra and west to the Upper Blue
Mountains at Blackheath and Newnes (NSW National Parks and Wildlife Service (NPWS), 2001). This
snake is found in rocky outcrops and adjacent sclerophyll forest and woodland with preference to
sandstone ridgetops with crevices for shelter and sunny-aspect rocks for basking (Cogger, et al., 1993;
NSW National Parks and Wildlife Service (NPWS), 2001).



U. sphyrurus is patchily distributed through the north-western slopes and northern tablelands of NSW and
the Stathorpe region of southern Queensland (Cogger, et al., 1993). Distribution in NSW is bounded by the
top of the Great Dividing Range to the east, the Liverpool Range in the south and Gunnedah in the west
(Department of the Environment (DoE), 2012). Occurs in dry sclerophyll open forest and woodlands
associated with outcrop of granite, basalt, sandstone and metamorphic rocks (Cogger, et al., 1993).
Shelters in rocks, decaying logs, bark and litter in rock rubble shaded by nearby vegetation (Department of
the Environment (DoE), 2012).

Both species do not appear to disperse long distances with localised movement primarily controlled by
temperature.



Time to maturity for H. bungaroides is approximately 5-6 years with females producing every second year
from autumn through to spring. Ovivoparous with a clutch size of 6-20 (Macdonald, n.d.; Webb, et al.,
2002).



U. sphyrurus is oviparous with a clutch size of 2 eggs (Macdonald, n.d.).



Habitat degradation from urbanisation.



Fragmentation of habitat and populations from habitat clearing.



Bushrock removal.



Illegal specimen collecting.



Fire.



Indirect effects on prey availability from the removal of tree hollows from forestry activities.



Removal of fallen timber for firewood.



Increase vegetation density altering habitat suitability.



Predation, particular from invasive fauna such as foxes (Vulpes vulpes) and cats (Felis catus).



Grazing and tramping of habitat by domestic stock and feral goats (Capra hircus).
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Item

Summary

Relevant conservation advice,



Threat Abatement Plan for predation by feral cats (Department of the Environment, Water and Heritage,
2008).



Threat Abatement Plan for Predation by the European Red Fox (Department of the Environment, Water,
Heritage and the Arts (DEWHA), 2008).



Threat Abatement Plan for Competition and Land Degradation by Unmanaged Goats (Department of
Environment, Water, Heritage, 2008).



H. bungaroides is assigned to the ‘Site-managed’ species management stream under the ‘Saving our
Species’ program, a NSW Office of Environment and Heritage initiative.



U. sphyrurus is assigned to the ‘Landscape’ species management stream under the ‘Saving our Species’
program, a NSW Office of Environment and Heritage initiative.

recovery plans and threat
abatement plans

1.2

Dry sclerophyll rock-dependent fauna risk review

Direct mortality

Loss of Connectivity

Loss of resources (for
foraging / nesting fauna)

Fragmentation (edge
effects, isolation, barriers)

Disturbance (light, noise,
wind)

Water quality or
alterations to flow regimes

Invasive species

Spread of pathogens

Minor work - preparatory, rehabilitation,
investigative

2/3/M

3/3/M

3/3/M

2/3/M

3/3/M

2/3/M

3/3/M

1/1/VL

3/3/M

1/1/VL

Minor work - infrastructure work within road
footprint

2/1/VL

2/1/VL

2/1/VL

1/1/VL

2/1/VL

2/1/VL

3/1/L

1/1/VL

3/1/L

1/1/VL

Minor work - supporting infrastructure

2/3/M

3/3/M

3/3/M

2/3/M

3/3/M

2/3/M

3/3/M

1/1/VL

3/2/M

1/1/VL

Ancillary facilities

3/3/M

4/3/H

3/3/M

3/3/M

4/3/H

3/3/M

3/3/M

1/1/VL

3/3/M

1/1/VL

Primary infrastructure work

4/3/H

4/3/H

4/3/H

4/3/H

4/3/H

4/3/H

3/3/M

1/1/VL

3/3/M

1/1/VL

Supporting infrastructure - basins, drains and
culverts

2/1/VL

1/1/VL

2/1/VL

2/1/VL

1/1/VL

2/1/VL

2/1/VL

1/1/VL

2/1/VL

1/1/VL

Work within waterways

2/1/VL

1/1/VL

2/1/VL

2/1/VL

1/1/VL

2/1/VL

2/1/VL

1/1/VL

2/1/VL

1/1/VL

Utilities and fencing

2/1/VL

3/1/L

2/1/VL

3/2/M

2/2/L

3/2/M

2/1/VL

1/1/VL

2/2/L

1/1/VL

Loss of native vegetation

Loss of Habitat

Hazard

Activity

1.3

Dry sclerophyll rock-dependent fauna assessment

Hazard and assessment
Loss of native vegetation and loss of habitat
Primary infrastructure works and ancillary facilities were assessed as high risk causing the loss of native vegetation and habitat. This was primarily
due to the combination of a high likelihood that these works would result in the clearing or disturbance of vegetation and the subsequent impacts
such as impacts to populations, habitat fragmentation/reduction, disruptions to breeding cycle, changes to habitat conditions and threats to identified
recovery actions (see Relevant conservation advice, recovery plans and threat abatement plans). These species rely on vegetation to provide cover
from heat and predators and food and shelter for prey important to these listed species.
Direct mortality
Primary infrastructure works were found to be high risk with respect to direct mortality of this species group. Clearing activities can cause direct
mortality to these species with low mobility and small home ranges with impacts to populations, disruptions to breeding cycles and inconsistencies
with identified recovery actions (see Relevant conservation advice, recovery plans and threat abatement plans).
Loss of connectivity and fragmentation
Primary infrastructure works were found to be high risk with respect to connectivity and fragmentation. Species with small home ranges and/or niche
habitat requirements can suffer from clearing activities which involve habitat disturbance and removal of habitat components which will impact
populations, reduce/fragment habitat, disrupt breeding cycles and affect habitat conditions as well as being inconsistent with identified recovery
Roads and Maritime Services
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Hazard and assessment
actions (see Relevant conservation advice, recovery plans and threat abatement plans).
Loss of foraging resources
Primary infrastructure works and ancillary facilities were found to be high risk with respect to the loss of foraging resources. Activities such as habitat
disturbance from stockpiling, removal of habitat components will impact populations, reduce/fragment habitat, disrupt breeding cycles and affect
habitat conditions inconsistent with identified recovery actions (see Relevant conservation advice, recovery plans and threat abatement plans).

1.4

Guidelines, policies and procedures relevant to dry sclerophyll rock-dependent
fauna

Project development and assessment (pre-construction)
Roads and Maritime have a number of policies, guidelines, procedures (Program documents) that assist in identifying,
avoiding, minimising and assessing potential impacts to Specified Protected Matters. These documents support Roads
and Maritime fulfil their statutory responsibility under NSW and Federal legislation to consider and assess its activities
and its effect on the environment. Primarily, the approach taken by Roads and Maritime to assess potential impacts on
Specified Protected Matters is driven through the requirements of the Environmental assessment procedure for routine
and minor works (EIA PO5 1) or the Environmental assessment procedure for project review of environmental factors
(EIA PO5 2). Other key pre-construction guidance documents developed by Roads and Maritime that relate to Specified
Protected Matters include the Environmental Impact Assessment Practice Note - Biodiversity Assessment, the Draft
Wildlife Connectivity Guidelines – Managing Wildlife Connectivity on Road Projects and the Guideline for Biodiversity
Offsets.
Further detail regarding Roads and Maritime guidelines (pre-construction) that relate to identifying, avoiding, minimising
and assessing potential impacts to Specified Protected Matters is provided in Chapter 3 of the Strategic Assessment
Report.
Project implementation (construction)
Roads and Maritime also have a number of Program documents that assist in minimising and managing potential
impacts to Specified Protected Matters during the construction phase of projects, including through application of
measures identified in the Biodiversity Guidelines: Protecting and Managing Biodiversity on RTA Projects (2011) and
through a number of documents that specify Roads and Maritime requirements for contractors constructing projects,
including RMS QA Specification G36 – Environmental Protection (Ed4,Rev3 2014), RMS QA Specification G38 – Soil
and Water Management (Ed2, Rev1 2014) and RMS QA Specification G40 - Clearing and Grubbing (Ed1, Rev1 2012).
During construction Roads and Maritime implement their Environmental Performance System which manages workflow
associated with regular environmental inspections on construction and maintenance projects to reduce potential
environmental risks and evaluate the on-site environmental performance of contractors against their environmental
obligations under the contract and environmental legislation. Further detail regarding Roads and Maritime Program
documentation that assists in minimising and managing potential impacts to Specified Protected Matters in the
construction phase is provided in Chapter 3 of the Strategic Assessment Report.
The following table identifies other policies, guidelines and procedures applied by Roads and Maritime but not
developed by it, which are specifically relevant to dry sclerophyll rock-dependent fauna.
Hazard / impact

Relevant guidelines, policies and procedures

Survey guidelines for Australia’s threatened reptiles
(Department of Sustainability, Environment, Water,
Population and Communities, 2011)

This document provides a guide for stakeholders on the effort and methods considered
appropriate when conducting a presence/absence survey for bats listed as threatened under
the Environment Protection and Biodiversity Conservation Act 1999 (EPBC Act). This
document also advises on the expectations of the Department with regards to surveys for
threatened species providing an overview of the techniques discussed.

Northern Rivers Regional Biodiversity Management

This document constitutes the national regional recovery plan under the EPBC Act for
threatened species and ecological communities principally distributed in the Northern Rivers
Region of NSW. It is also part of the Australian Government funded pilot to trial the
integration of regional recovery and threat abatement planning. It provides a regional
approach to the delivery of recovery actions necessary to ensure the long-term viability of
threatened species and ecological communities in the Region.

Plan (NSW Department of Environment, Climate
Change and Water (DECCW), 2010)

Threatened Species Information: Bushrock removal
- a key threatening process (NSW National Parks

This document provides information on bushrock removal, a key threatened process, to
consent and determining authorities. It also provides the listing rationale as well as the
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Hazard / impact

Relevant guidelines, policies and procedures

and Wildlife Service (NPWS), 1999)

approvals process under the Threatened Species Conservation Act 1995 (TSC Act).

1.5

Concluding statement – impacts to Specified Protected Matters

Potential risks to dry sclerophyll rock-dependent fauna identified in the risk review above include the loss, degradation
and fragmentation of habitat with higher risks potentially resulting from the disturbance/removal of bushrock and
associated habitats and subsequent impact to populations through direct mortality, isolation and reduction in extent of
suitable habitat, disruptions to life-cycles (breeding and foraging) and changes to habitat conditions.
In implementing their Program of policies, guidelines and procedures, Roads and Maritime apply standard Roads and
Maritime guidelines in conjunction with other guidelines (outlined above) to manage potential impacts to dry sclerophyll
rock-dependent fauna. Risks are managed throughout the project life-cycle through identifying important habitat and
populations, planning for habitat protection, appropriate design to minimise disturbance and removal of bushrock and
associated vegetation as well as devising mitigation measures to ensure ongoing protection of suitable habitat.
Based on the application of the Program, Roads and Maritime activities (that are subject to Part 5 of the EP&A Act)
would minimise, to the extent possible, the likelihood of an unacceptable impact to dry sclerophyll rock-dependent
fauna.
Roads and Maritime have identified a number of key criteria that it will consider when determining whether an activity
will have an unacceptable impact on a Specified Protected Matter (refer Chapter 3) of the Strategic Assessment
Report). Where Roads and Maritime identify that an unacceptable impact on a Specified Protected Matter may occur,
it will not proceed with the activity as proposed. As identified in Chapter 4 of the Strategic Assessment Report, where
Roads and Maritime identify that an unacceptable impact on a Specified Protected Matter may occur it will consider a
number of options to reduce the impacts to a level that is acceptable, including reviewing the scope of the activity,
reviewing the approvals pathway for the activity and consulting with the Department of Environment regarding the
activity. Roads and Maritime will not proceed with the activity until such time as actions have been undertaken, or are
committed to be undertaken, to ensure impacts will not be unacceptable.

1.6
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1.

FA6 - Dry sclerophyll groundcover-dependent fauna

Species included (common name, scientific name)

Listing

SPRAT ID

New Holland Mouse/Pookila (Pseudomys novaehollandiae)

Vulnerable

96

Hastings River Mouse/Koontoo (Pseudomys oralis)

Endangered

98

Southern Brown Bandicoot (Eastern) (Isoodon obesulus obesulus)

Endangered

68050

Long-nosed Potoroo (SE Mainland) (Potorous tridactylus tridactylus)

Vulnerable

66645

Copper/Bathurst Copper Wing/Bathurst-Lithgow Copper/Purple Copper
(Paralucia spinifera)

Vulnerable

26335

Dural Land Snail (Pommerhelix duralensis)

Endangered

85268

Bathurst Copper Butterfly/Purple Copper Butterfly/Bathurst

1.1

Dry sclerophyll groundcover-dependent fauna description

Item

Summary

Description



P. novaehollandiae is a small, native burrowing rodent with slightly larger ears and eyes than the introduced
House Mouse (Mus musculus) with a grey-brown body measuring 65-90 mm from head to toe and a tail
length of 80-105 mm (Menkhorst & Knight, 2001). This species is nocturnal and omnivorous (Tasmanian
Threatened Species Section (Tas TSS), 2009).



P oralis is a brownish-grey rodent with a greyish-white belly growing up to 17 cm (Strahan, 1998). This
species has a broader feeding regime in summer than in winter. Seeds were consumed in more abundance
in summer than in winter along with leaves, insects, pollen, flowers, fern and fungi (Fox, et al., 1994).



I. obesulus obesulus is a medium sized ground dwelling marsupial with a long tapering snout growing to an
average of 30-33 cm. Grey-brown at a distance but upon close inspection has golden-brown spiny guard
hairs (van Dyck & Strahan, 2008). This species is omnivorous and opportunistic (Stoddart & Braithwaite,
1979).



P. tridactylus is a medium sized marsupial ranging in size between 259-410 mm with a brown to grey upper
body and a paler lower body (van Dyck & Strahan, 2008). Fungi are a major component of their diet but are
also known to consume vascular plants as well (Seebeck, et al., 2007).



P. spinifera is a small butterfly with a thick body and a wingspan of 2-3 cm. Males of the species are shiny
purple in colour and females are dark brown with some bronze and purple patches (Bray, 2000).



P. duralensis is a medium sized snail with a dark brown to black semi translucent subglobose (almost
spherical shaped) shell. Adults grow approximately 10–23 mm in height and 14–23 mm in width. P.
duralensis superficially resembles the related species Meridolum corneovirens (Cumberland Plain land
snail), with which the Dural land snail is parapatric (the species’ ranges are immediately adjacent to each
other but do not significantly overlap) (Clark, 2005). P. duralensis feeds on the fruits and hyphae of a range
of native fungi species and possibly on other detritus (TSSC, 2015).



P. novaehollandiae has fragmented distribution across Tasmania, Victoria, NSW and Queensland currently
restricted to the coast of central and northern NSW (Department of the Environment (DoE), 2012). In NSW,
this species is known from the Royal National Park and Kangaroo Valley, Ku-ring-gai Chase National Park,
and Port Stephens to Evans Head near the Queensland border (Posamentier & Recher, 1974; Prosser, et
al., 2007). This species prefers deeper soils and softer substrates for burrow digging and is associated with
open heathland, open woodland with a heathland understorey and vegetated sand dunes (Wilson &
Laidlaw, 2003). Found to peak in abundance during the early to mid-stages of vegetation succession after a
fire (3-5 years) (Fox & Mckay, 1981).



P oralis is wide distributed in areas above 500 m in a range of national parks and state forests (Department
of the Environment (DoE), 2012). Main factors determining the species presence to be an open canopy and
shrub layer (Reed & Tweedie, 1996).



I. obesulus obesulus is found in NSW, Victoria and South Australia. In NSW, this species is rare and
restricted to the coastal fringe of the state from the northern side of the Hawkesbury River to the Victorian
border (Department of the Environment (DoE), 2012). Known to inhabit a variety of heathland, shrubland,
sedgeland, heathy open forest and woodland and are usually associated with infertile, sandy and well
drained soils (NSW Department of Environment and Conservation (DEC), 2006).

Distribution and habitat
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Item

Life history

Key threats

Summary



P. tridactylus resides in NSW, Victoria and south-east Queensland with scattered populations in NSW
(Department of the Environment (DoE), 2012). In NSW, this species is sparsely distributed along the coast
but has limited information on the species habitat in NSW (van Dyck & Strahan, 2008).



P. spinifera is found in an area of the Central Tablelands of NSW between Oberon, Hartley and Bathurst.
All of the known sites occur within Evans Shire and Lithgow City Local Government Areas (NSW National
Parks and Wildlife Service, 2001). This species is only known to occur in areas above 900 m and where
native Blackthorn (Bursaria spinsoa subsp. lasiophylla) occurs (host plant for larvae) where most sites are
exposed to full sun for a large portion of the day (Cayzer, et al., 1999).



P. duralensis is endemic to New South Wales, Australia. The species is known to occur from St Albans,
southwest to East Kurrajong and then south along the footslopes of the Blue Mountains as far south as
Mulgoa. Southeast from St Albans, the species is found across The Hills Shire Local Government Area and
south to Parramatta. The species is a shale-influenced habitat specialist, which occurs in low densities
along the northwest fringes of the Cumberland Plain on shale-sandstone transitional landscapes. The
majority of confirmed records are from intact remnant bushland and the species is considered unlikely to be
tolerant of highly disturbed or weedy habitats. This species has been observed resting in exposed areas,
such as on exposed rock or leaf litter, however it will also shelter beneath leaves, rocks and light woody
debris (TSSC, 2015).

No migrations known but home ranges of species vary from 10 m of the host plant to 9 ha (Department of the
Environment (DoE), 2012).



P. novaehollandiae breeds between late winter to early summer, sometimes extending to autumn with
young born into nest burrows (Kemper, 1980).



Very little is known about the reproductive biology of P oralis (Department of the Environment (DoE), 2012).



Reproductive season for I. obesulus obesulus varies across their range with peak breeding season
between winter and late summer (Stoddart & Braithwaite, 1979). The young are reared in the mother’s
pouch (Department of the Environment (DoE), 2012).



P. tridactylus breeds all year round and young are also reared in the mother’s pouch (Hughes, 1962).



P. spinifera adults fly between August and November with females depositing 1-5 eggs on the host plant.
Pupation occurs from December to late February (NSW National Parks and Wildlife Service, 2001).



P. duralensis occurs in low abundance and individuals are solitary (Clark, 2005; Ridgeway et al., 2014). The
species’ maximum recorded density is three live snails per hectare. The species is nocturnal and typically
active from approximately one hour after dusk until dawn. This species is believed to be a protandrous
hermaphrodite. McLauchlan (1951) reported that in the genus Meridolum (the genus this species was
previously assigned to before a 2009 taxonomic review) animals usually act as males in the first two years
of their life, after which they act as females. Meridolum species lay relatively few (about 32) eggs per
season. The mortality of offspring is 90% in the first year and overall mortality is 99.8% within four-five
years (McLauchlan, 1951). It is likely that the Dural land snail lives approximately five years and lays
approximately 30 eggs after rain, as in related species (Ridgeway et al., 2014).



Livestock farming and grazing.



Climate change.



Human intrusions and disturbances.



Invasive fauna species such as the Red European Fox (Vulpes vulpes), Feral Cat (Felis catus), Feral Dogs
(Canis iupus familiaris), House Mouse (Mus musculus).



Invasive weed species.



Habitat loss from fungal dieback (Phytophthora cinnamomi).



Fire.



Habitat degradation due to timber harvesting.



Habitat degradation from rainforest encroachment.



Other pathogens.



Habitat fragmentation.
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Item

Summary

Relevant conservation advice,
recovery plans and threat
abatement plans

1.2



Roadkill.



Natural disasters.



Threat Abatement Plan for Predation by Feral Cats (Department of the Environment, Water and Heritage,
2008).



Threat Abatement Plan for Predation by the European Red Fox (Department of the Environment, Water,
Heritage and the Arts (DEWHA), 2008).



Threat Abatement Plan for Competition and Land Degradation by Unmanaged Goats (Department of
Environment, Water, Heritage and the Arts (DEWHA), 2008)



Pseudomys oralis (Hastings River Mouse) Recovery Plan (NSW Department of Environment and Climate
Change (DECC), 2005).



Threat Abatement Plan for Predation, Habitat Degradation, Competition and Disease Transmission by Feral
Pigs (Department of Environment and Heritage, 2005).



Recovery Plan for the Southern Brown Bandicoot (Isoodon obesulus) (NSW Department of Environment
and Conservation (DEC), 2006).



Bathurst Copper Butterfly (Paralucia spinifera) Recovery Plan (NSW National Parks and Wildlife Service,
2001).



Threat Abatement Plane to Reduce the Impacts of Tramp Ants on Biodiversity in Australia and its
Territories (Department of Environment and Heritage, 2006).



P. oralis is assigned to the ‘Keep-watch’ species management stream under the ‘Saving our Species’
program, a NSW Office of Environment and Heritage initiative.



I. obesulus obesulus, P. tridactylus tridactylus and P. spinifera are assigned to the ‘Site-managed’ species
management stream under the ‘Saving our Species’ program, a NSW Office of Environment and Heritage
initiative.

Dry sclerophyll groundcover-dependent fauna risk review

Direct mortality

Loss of Connectivity

Loss of resources (for
foraging / nesting fauna)

Fragmentation (edge
effects, isolation, barriers)

Disturbance (light, noise,
wind)

Water quality or
alterations to flow regimes

Invasive species

Spread of pathogens

Minor work - preparatory, rehabilitation,
investigative

2/3/M

3/3/M

3/3/M

2/3/M

3/3/M

2/3/M

2/3/M

1/1/VL

3/3/M

4/3/H

Minor work - infrastructure work within road
footprint

2/3/M

2/3/M

3/3/M

3/3/M

3/3/M

3/3/M

1/3/L

1/1/VL

3/3/M

3/3/M

Minor work - supporting infrastructure

2/3/M

2/3/M

3/3/M

2/3/M

3/3/M

3/3/M

1/3/L

1/1/VL

3/3/M

3/3/M

Ancillary facilities

2/3/M

3/3/M

3/3/M

3/3/M

3/3/M

3/3/M

2/3/M

1/1/VL

3/3/M

4/3/H

Primary infrastructure work

4/4/V
H

4/3/H

4/3/H

4/3/H

4/3/H

4/4/V
H

2/3/M

1/1/VL

3/3/M

4/3/H

Supporting infrastructure - basins, drains and
culverts

1/3/L

1/3/L

1/3/L

1/3/L

1/3/L

1/3/L

1/3/L

1/1/VL

2/3/M

2/3/M

Work within waterways

1/3/L

1/3/L

1/3/L

1/3/L

1/3/L

1/3/L

1/3/L

1/1/VL

2/3/M

2/3/M

Utilities and fencing

2/3/M

2/3/M

3/3/M

3/3/M

2/3/M

3/3/M

1/3/L

1/1/VL

2/3/M

2/3/M

Activity

Loss of native vegetation

Loss of Habitat

Hazard
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1.3

Dry sclerophyll groundcover-dependent fauna assessment

Hazard and assessment
Loss of native vegetation and loss of habitat
Primary infrastructure works and ancillary facilities were assessed as high to very high risk activities causing the loss of native vegetation and habitat
loss. This was primarily due to the combination of a high likelihood that these works would result in the clearing or disturbance of vegetation and
habitat required for these species and the subsequent impacts such as impacts to populations, habitat fragmentation/reduction, disruptions to
breeding cycle, changes to habitat conditions and threats to identified recovery actions (see Relevant conservation advice, recovery plans and threat
abatement plans). Sensitivities to vegetation and habitat loss arises from species either have a high reliance on burrows and/or groundcover
vegetation and a small home range or are dependent on a specific species of flora for feeding and breeding.
Loss of connectivity and fragmentation
Primary infrastructure works were found to be very high risk with respect to connectivity and fragmentation. This decision was due to activities such
as road-widening which may further fragment existing habitat and reduce the already limited species range. These activities will ultimately impact on
populations, breeding activities and habitat conditions as well as fragment/reduce habitat revealing inconsistencies to identified recovery actions (see
Relevant conservation advice, recovery plans and threat abatement plans).
Direct mortality
Primary infrastructure works and ancillary facilities were assessed as high risk activities with respect to mortality. This was primarily due to the
combination of a high likelihood that activities would increase the chance of these species encountering plant or motor vehicles and the subsequent
impacts such as impacts to populations, disruptions to breeding cycle and threats to identified recovery actions (see Relevant conservation advice,
recovery plans and threat abatement plans). Roadkill is one of the main threats to majority of the listed species due to their foraging behaviour.
Loss of foraging resources
Primary infrastructure works were found to be high risk with respect to the loss of foraging resources. This includes direct and indirect impact of
activities which may intrude into the foraging range of listed species and removal of nesting habitats such as burrows. These activities will ultimately
impact on populations, breeding activities and habitat conditions as well as fragment/reduce habitat revealing inconsistencies to identified recovery
actions (see Relevant conservation advice, recovery plans and threat abatement plans).
Spread of pathogens
Minor preparatory, rehabilitation and investigative works, primary infrastructure and ancillary facilities are high risk to the spread of pathogens,
particularly those which cause die-back. The main concern is die-back caused by P. cinnamomi which spread through the transport of infected plant
and soil materials. This indirectly impacts on populations, breeding activities and habitat conditions as well as fragment/reduce habitat proving
inconsistent with identified recovery actions (see Relevant conservation advice, recovery plans and threat abatement plans).

1.4

Guidelines, policies and procedures relevant to dry sclerophyll groundcoverdependent fauna

Project development and assessment (pre-construction)
Roads and Maritime have a number of policies, guidelines, procedures (Program documents) that assist in identifying,
avoiding, minimising and assessing potential impacts to Specified Protected Matters. These documents support Roads
and Maritime fulfil their statutory responsibility under NSW and Federal legislation to consider and assess its activities
and its effect on the environment. Primarily, the approach taken by Roads and Maritime to assess potential impacts on
Specified Protected Matters is driven through the requirements of the Environmental assessment procedure for routine
and minor works (EIA PO5 1) or the Environmental assessment procedure for project review of environmental factors
(EIA PO5 2). Other key pre-construction guidance documents developed by Roads and Maritime that relate to Specified
Protected Matters include the Environmental Impact Assessment Practice Note - Biodiversity Assessment, the Draft
Wildlife Connectivity Guidelines – Managing Wildlife Connectivity on Road Projects and the Guideline for Biodiversity
Offsets.
Further detail regarding Roads and Maritime guidelines (pre-construction) that relate to identifying, avoiding, minimising
and assessing potential impacts to Specified Protected Matters is provided in Chapter 3 of the Strategic Assessment
Report.
Project implementation (construction)
Roads and Maritime also have a number of Program documents that assist in minimising and managing potential
impacts to Specified Protected Matters during the construction phase of projects, including through application of
measures identified in the Biodiversity Guidelines: Protecting and Managing Biodiversity on RTA Projects (2011) and
through a number of documents that specify Roads and Maritime requirements for contractors constructing projects,
including RMS QA Specification G36 – Environmental Protection (Ed4,Rev3 2014), RMS QA Specification G38 – Soil
and Water Management (Ed2, Rev1 2014) and RMS QA Specification G40 - Clearing and Grubbing (Ed1, Rev1 2012).
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During construction Roads and Maritime implement their Environmental Performance System which manages workflow
associated with regular environmental inspections on construction and maintenance projects to reduce potential
environmental risks and evaluate the on-site environmental performance of contractors against their environmental
obligations under the contract and environmental legislation. Further detail regarding Roads and Maritime Program
documentation that assists in minimising and managing potential impacts to Specified Protected Matters in the
construction phase is provided in Chapter 3 of the Strategic Assessment Report.
The following table identifies other policies, guidelines and procedures applied by Roads and Maritime but not
developed by it, which are specifically relevant to dry sclerophyll groundcover-dependent fauna.
Hazard / impact

Relevant guidelines, policies and procedures

Environmental Impact Assessment Guidelines –
Bathurst Copper Butterfly (NSW National Parks and
Wildlife Service (NPSW), 1978).

Information is provided to assist authors of Species Impact Statements, persons undertaking
Development Activities that require fauna and flora studies, and consent authorities and
others who are required to prepare or review reports or assessment of potential impacts on
threatened species, pursuant to the provisions of the Environmental Planning and
Assessment Act, 1979 (EP&A Act).

Environmental Impact Assessment Guidelines –

Information is provided to assist authors of Species Impact Statements, persons undertaking
Development Activities that require fauna and flora studies, and consent authorities and
others who are required to prepare or review reports or assessment of potential impacts on
threatened species, pursuant to the provisions of the Environmental Planning and
Assessment Act, 1979 (EP&A Act).

Southern Brown Bandicoot (NSW National Parks
and Wildlife Service (NPWS), 2001)

Environment Protection and Biodiversity
Conservation Act 1999 (EPBC Act) draft referral
guidelines for endangered southern brown
bandicoot (eastern), Isoodon obesulus obesulus
(Department of Sustainability, Environment, Water,
Population and Communities, 2011)

This policy statement is intended to provide guidance to proponents on the need to refer an
action to which the EPBC Act applies. This document should be used in conjunction with
‘Significant impact guidelines 1.1 – matters of national environmental significance’.

Survey guidelines for Australia’s threatened

This document provides a guide for stakeholders on the effort and methods considered
appropriate when conducting a presence/absence survey for mammals listed as threatened
under the Environment Protection and Biodiversity Conservation Act 1999 (EPBC Act). This
document also advises on the expectations of the Department with regards to surveys for
threatened species providing an overview of the techniques discussed.

mammals (Department of Sustainability,
Environment, Water, Population and Communities,
2011)

1.5

Concluding statement – impacts to Specified Protected Matters

Potential risks to dry sclerophyll groundcover-dependent fauna identified in the risk review above include the loss,
degradation and fragmentation of habitat with higher risks potentially resulting from the disturbance/removal of
vegetation and associated habitats and subsequent impact to populations through direct mortality, isolation and
reduction in extent of suitable habitat, disruptions to life-cycles (breeding and foraging) and changes to habitat
conditions.
In implementing their Program of policies, guidelines and procedures, Roads and Maritime apply standard Roads and
Maritime guidelines in conjunction with other guidelines (outlined above) to manage potential impacts to dry sclerophyll
groundcover-dependent fauna. Risks are managed throughout the project life-cycle through identifying important habitat
and populations, planning for habitat protection, appropriate design to minimise disturbance and removal of important
vegetation and associated habitats as well as devising mitigation measures to ensure ongoing protection of suitable
habitat and important vegetation.
Based on the application of the Program, Roads and Maritime activities (that are subject to Part 5 of the EP&A Act)
would minimise, to the extent possible, the likelihood of an unacceptable impact to dry sclerophyll groundcoverdependent fauna.
Roads and Maritime have identified a number of key criteria that it will consider when determining whether an activity
will have an unacceptable impact on a Specified Protected Matter (refer Chapter 3) of the Strategic Assessment
Report). Where Roads and Maritime identify that an unacceptable impact on a Specified Protected Matter may occur, it
will not proceed with the activity as proposed. As identified in Chapter 4 of the Strategic Assessment Report, where
Roads and Maritime identify that an unacceptable impact on a Specified Protected Matter may occur it will consider a
number of options to reduce the impacts to a level that is acceptable, including reviewing the scope of the activity,
reviewing the approvals pathway for the activity and consulting with the Department of Environment regarding the
Roads and Maritime Services
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activity. Roads and Maritime will not proceed with the activity until such time as actions have been undertaken, or are
committed to be undertaken, to ensure impacts will not be unacceptable.

1.6
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1.

FA7 - Rainforest fauna

Species included (common name, scientific name)

Listing

SPRAT ID

Mitchell’s Rainforest Snail (Thersites mitchellae)

Critically Endangered

66774

Three-toed Snake-toothed Skink (Coeranoscincus reticulatus)

Vulnerable

59628

Pink Underwing Moth (Phyllodes imperialis smithersi)

Endangered

86084

Rufous Scrub-bird (Atrichornis rufescens)

Endangered

655

1.1

Rainforest fauna description

Item

Summary

Description



T. mitchellae is a terrestrial gastropod with a shell of deep reddish chestnut to black in colour with two
prominent yellow bands and up to 5.5 cm wide by 5 cm tall (NSW National Parks and Wildlife Service
(NPWS), 2001). Thought to be herbivorous feeding on leaf litter, fungus and lichen (Stanisic, 2000).



C. reticulatus has reduced limbs, each with three digits growing up to 483-565 mm (Cogger, 2000;
Department of the Environment (DoE), 2012). Adults are generally brown to yellowish brown or grey with
paler brown side and belly (Cogger, 2000). Likely to consume, beetle larva, earthworms, insects and mud
(McDonald, 1977).



P. imperialis smithersi is a striking moth with leaf-shaped grey and brown forewings marked with white and
black hindwings with a pink central patch and are fringed with seven or more white spots along the trailing
edge measuring approximately 13-14 cm across outstretched.



Atrichornis rufescens is a small (17-18.5cm), dark-coloured ground-dwelling bird with short rounded wings,
long rounded tail, strong legs and a short wedge-shaped bill merging into long flat forehead. Adults are
mostly dark rufous-brown with faint darker barring, and with a buff belly. They forage on small invertebrates,
including snails and insects, on the ground and over fallen logs, amongst leaf litter and on other ground
vegetation and debris, within the dense understorey (Higgins et al., 2001)



T. mitchellae is currently restricted to remnant coastal lowlands between the Tweed and Richmond Rivers
in the New South Wales north coast bioregion. Stotts Island Nature Reserve is critical habitat for this
species (NSW National Parks and Wildlife Service (NPWS), 2001).



C. reticulatus occurs from Crescent Head in north-east NSW to Fraser Island in south-east Queensland
(Borsboom, 2009). Requires well developed leaf litter for food, shelter and breeding, as well as an intact
forest canopy (Murphy, 2002). This species is restricted to the lowland subtropical rainforest and swamp
sclerophyll forest with a rainforest understorey on alluvial soils with a basaltic influence (Stanisic, 1998).
Found in loose, well mulched friable soil, in and under rotting logs, in forest litter, under fallen hoop pine
bark and decomposing cane mulch in dry rainforest, northern warm temperate rainforest, subtropical
rainforest, grassy wet sclerophyll forest and shrubby sclerophyll forest (Borsboom, 2009).



P. imperialis smithersi is distributed from Nambour in south-east Queensland to Dorrigo in northern NSW
(Department of the Environment (DoE), 2012). Found below 600 m in undisturbed, subtropical rainforest
occurring in association with the vine Carronia multisepalea. A collapsed shrub form of the vine is required
for breeding and food for the larvae (NSW Office of Environment (OEH), n.d.). Where C. multisepalea
attains an upright form the association with the moth does not occur (TSSC, 2002).



A. rufescens occurs in high-rainfall areas above 600 m sea level in south-eastern Queensland and northeastern New South Wales, including subtropical, warm temperate and cool temperate rainforests, and
nearby moist and wet eucalypt forests. They require dense ground cover, a moist microclimate at ground
level and abundant leaf litter, which is usually restricted to ecotones, forested watercourses and wetlands,
and areas regenerating from fires, storms or along roadsides (Higgins et al., 2001).

Distribution and habitat

Life history

These species are either nocturnal, diurnal or have a high affiliation with a single species of flora (Department of
the Environment (DoE), 2012). Little is known about the reproductive biology of these species but some
speculations have been made.



T. mitchellae is hermaphroditic with eggs thought to be laid below the surface of the leaf litter (NSW
National Parks and Wildlife Service (NPWS), 2001).



C. reticulatus generally lays 2-6 eggs around March in moist soil under rotting rainforest vegetation
(McDonald, 1977).



The larvae of P. imperialis smithersi are relatively rare with a high association with the collapsed shrub form
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Item

Summary
of the vine C. multisepalea (Department of the Environment (DoE), 2012).

Key threats



A. rufescens breed from early spring to summer but very little is known of their breeding behaviour because
they are so shy and cryptic, and their habitat is so dense. Male calling peaks in the breeding season, but
continues throughout the year (NSW Office of Environment (OEH), n.d.). A generation time of 4.9 years
(BirdLife International, 2011) is derived from an age at first breeding of 2 years and a maximum longevity in
the wild of 7.8 years, both values extrapolated from the noisy scrub-bird (A. clamosus) (DoE, 2014)



Habitat destruction and loss from agriculture, urban development and fire.



Natural predators.



Exotic weeds and fauna such as Feral Pigs (Sus scrofa).



Loss of moisture.



Leaf litter disturbance and removal.
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Item

Summary

Relevant conservation advice,



Mitchell’s Rainforest Snail Thersites mitchellae Recovery Plan (Cox, 1864) (NSW National Parks and
Wildlife Service (NPWS), 2001).



Threat Abatement Plan for Predation, Habitat Degradation, Competition and Disease Transmission by Feral
Pigs (Department of Environment and Heritage, 2005).



T. mitchellae is assigned to the ‘Landscape’ species management stream under the ‘Saving our Species’
program, a NSW Office of Environment and Heritage initiative.



C. reticulatus is assigned to the ‘Site-managed’ species management stream under the ‘Saving our
Species’ program, a NSW Office of Environment and Heritage initiative.



A. rufescens is assigned to the ‘Landscape species’ management stream under the ‘Saving our Species’
program, a NSW Office of Environment and Heritage initiative. This species also falls under The Action
Plan for Australian Birds 2010 (Garnett et al., 2011).

recovery plans and threat
abatement plans

1.2

Rainforest fauna risk review

Direct mortality

Loss of Connectivity

Loss of resources (for
foraging / nesting fauna)

Fragmentation (edge
effects, isolation, barriers)

Disturbance (light, noise,
wind)

Water quality or
alterations to flow regimes

Invasive species

Spread of pathogens

Minor work - preparatory, rehabilitation,
investigative

2/3/M

2/3/M

3/3/M

2/3/M

2/3/M

2/3/M

2/1/VL

1/3/L

3/3/M

3/2/M

Minor work - infrastructure work within road
footprint

2/1/VL

2/3/M

3/3/M

2/1/VL

2/3/M

2/1/VL

2/1/VL

1/3/L

3/3/M

3/2/M

Minor work - supporting infrastructure

2/1/VL

3/3/M

3/3/M

2/1/VL

3/3/M

2/1/VL

2/1/VL

1/3/L

3/3/M

3/2/M

Ancillary facilities

3/3/M

4/3/H

4/3/H

3/3/M

3/3/M

3/3/M

2/1/VL

1/3/L

3/3/M

3/2/M

Primary infrastructure work

4/3/H

4/3/H

4/3/H

4/3/H

4/3/H

4/3/H

2/1/VL

1/3/L

3/3/M

3/2/M

Supporting infrastructure - basins, drains and
culverts

1/1/VL

1/3/L

1/1/VL

1/1/VL

1/3/L

1/1/VL

1/1/VL

2/3/M

2/3/M

3/2/M

Work within waterways

1/1/VL

1/1/VL

1/1/VL

1/1/VL

1/1/VL

1/1/VL

1/1/VL

2/3/M

2/3/M

3/2/M

Utilities and fencing

1/1/VL

1/1/VL

1/1/VL

1/1/VL

4/3/H

1/1/VL

1/1/VL

1/3/L

2/3/M

3/2/M

Loss of native vegetation

Loss of Habitat

Hazard

Activity

1.3

Rainforest fauna assessment

Hazard and assessment
Loss of native vegetation and loss of habitat
Primary infrastructure works were determined to be high risk activities causing the loss of native vegetation and habitat loss. This was primarily due
to the combination of a high likelihood that these works would result in the clearing or disturbance of vegetation and the subsequent impacts to
populations, habitat fragmentation/reduction, disruptions to breeding cycle, changes to habitat conditions and threats to identified recovery actions
(see Relevant conservation advice, recovery plans and threat abatement plans). Ancillary facilities were also considered high risk with respect to the
loss of habitat. This was primarily due to the combination of a high likelihood that these works would result in the removal or disturbance of suitable
habitats and subsequent impacts such as impacts to populations, habitat fragmentation/reduction, disruptions to breeding cycles, changes to habitat
conditions and threats to identified recovery actions (see Relevant conservation advice, recovery plans and threat abatement plans). This is
important to listed species due to the requirement of a single tree species for breeding and feeding (specifically Pink Underwing Moth), specific
habitat requirements (Rufous Scrub-bird) and the low mobility.
Direct mortality
Primary infrastructure works and ancillary facilities were determined to be high risk activities with respect to the mortality of listed rainforest fauna.
This was due to a combination of high likelihoods that mortality would result from the trampling of habitat areas, leaf litter removal and removal and
disposal of vegetation with eggs or larvae present. These activities will impact populations, disrupt the breeding cycles, change habitat condition as
well as being inconsistent with identified recovery actions (see Relevant conservation advice, recovery plans and threat abatement plans). This
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Hazard and assessment
determination was largely due to the low mobility and ground-dwelling nature of listed rainforest species.
Loss of foraging resources
Primary infrastructure and utilities and fencing works were found to be high risk with respect to the loss of foraging resources. The direct and indirect
impact of clearing activities required for these activities has a high likelihood of impact on decomposing vegetation and C. multisepalea both required
by the listed rainforest fauna. These works will impact populations, breeding activities, habitat conditions, reduce or fragment suitable habitats as
well as being inconsistent with identified recovery actions (see Relevant conservation advice, recovery plans and threat abatement plans).
Loss of connectivity and fragmentation
Primary infrastructure works were found to be high risk with respect to connectivity and fragmentation. Clearing activities and/or implementation of
new structure on existing habitat has a high likelihood of impact on habitat connectivity and fragmentation for rainforest fauna with limited mobility
and a small home range. These works will impact populations, breeding activities, habitat conditions, reduce or fragment suitable habitats as well as
being inconsistent with identified recovery actions (see Relevant conservation advice, recovery plans and threat abatement plans).

1.4

Guidelines, policies and procedures relevant to rainforest fauna

Project development and assessment (pre-construction)
Roads and Maritime have a number of policies, guidelines, procedures (Program documents) that assist in identifying,
avoiding, minimising and assessing potential impacts to Specified Protected Matters. These documents support Roads
and Maritime fulfil their statutory responsibility under NSW and Federal legislation to consider and assess its activities
and its effect on the environment. Primarily, the approach taken by Roads and Maritime to assess potential impacts on
Specified Protected Matters is driven through the requirements of the Environmental assessment procedure for routine
and minor works (EIA PO5 1) or the Environmental assessment procedure for project review of environmental factors
(EIA PO5 2). Other key pre-construction guidance documents developed by Roads and Maritime that relate to Specified
Protected Matters include the Environmental Impact Assessment Practice Note - Biodiversity Assessment, the Draft
Wildlife Connectivity Guidelines – Managing Wildlife Connectivity on Road Projects and the Guideline for Biodiversity
Offsets.
Further detail regarding Roads and Maritime guidelines (pre-construction) that relate to identifying, avoiding, minimising
and assessing potential impacts to Specified Protected Matters is provided in Chapter 3 of the Strategic Assessment
Report.
Project implementation (construction)
Roads and Maritime also have a number of Program documents that assist in minimising and managing potential
impacts to Specified Protected Matters during the construction phase of projects, including through application of
measures identified in the Biodiversity Guidelines: Protecting and Managing Biodiversity on RTA Projects (2011) and
through a number of documents that specify Roads and Maritime requirements for contractors constructing projects,
including RMS QA Specification G36 – Environmental Protection (Ed4,Rev3 2014), RMS QA Specification G38 – Soil
and Water Management (Ed2, Rev1 2014) and RMS QA Specification G40 - Clearing and Grubbing (Ed1, Rev1 2012).
During construction Roads and Maritime implement their Environmental Performance System which manages workflow
associated with regular environmental inspections on construction and maintenance projects to reduce potential
environmental risks and evaluate the on-site environmental performance of contractors against their environmental
obligations under the contract and environmental legislation. Further detail regarding Roads and Maritime Program
documentation that assists in minimising and managing potential impacts to Specified Protected Matters in the
construction phase is provided in Chapter 3 of the Strategic Assessment Report.
The following table identifies other policies, guidelines and procedures applied by Roads and Maritime but not
developed by it, which are specifically relevant to rainforest fauna.
Relevant guideline

Summary

Declaration of critical habitat for Mitchell’s Rainforest
Snail (Thersites mitchellae) in Stotts Island Nature
Reserve (NSW National Parks and Wildlife Service
(NPWS), 2001).

The NSW Minister for the Environment has declared Stotts Island Nature Reserve as critical
habitat for this species under the Threatened Species Conservation Act 1995 (TSC Act). T.
mitchellae is found only in these remnant areas and there is hope that this declaration will
contribute significantly to the conservation and recovery of this species.

Survey guidelines for Australia’s threatened reptiles

The purpose of this document is to provide proponents and assessors with a guide to
surveying Australia’s threatened frogs listed under the EPBC Act. The guidelines help
determine the likelihood of a species’ presence or absence at a site. The guidelines have
been prepared using a variety of expert sources, and should be read in conjunction with the
‘Significant impact guidelines 1.1 – Matters of national environmental significance’.

(Department of Sustainability, Environment, Water,
Population and Communities, 2011)
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1.5

Concluding statement – impacts to Specified Protected Matters

Potential risks to rainforest fauna identified in the risk review above include the loss, degradation and fragmentation of
habitat with higher risks potentially resulting from the clearing or disturbance of suitable habitat and/or sympatric
vegetation and subsequent impact to populations through direct mortality, loss of connectivity and isolation and
reduction in extent of suitable habitat, disruptions to life-cycles (breeding and foraging) and changes to habitat
conditions. These effects are further amplified by these species limited mobility and small home ranges.
In implementing their Program of policies, guidelines and procedures, Roads and Maritime apply standard Roads and
Maritime guidelines in conjunction with other guidelines (outlined in the above table) to manage potential impacts to
rainforest fauna. Risks are managed throughout the project life-cycle through identifying important habitat and
populations, planning for habitat protection, appropriate design to minimise water quality impacts and barriers to
connectivity and devising mitigation measures to ensure ongoing protection of habitat and water quality throughout
operation of the project.
Based on the application of the Program, Roads and Maritime activities (that are subject to Part 5 of the EP&A Act)
would minimise, to the extent possible, the likelihood of an unacceptable impact to rainforest fauna.
Roads and Maritime have identified a number of key criteria that it will consider when determining whether an activity
will have an unacceptable impact on a Specified Protected Matter (refer Chapter 3 of the Strategic Assessment Report).
Where Roads and Maritime identify that an unacceptable impact on a Specified Protected Matter may occur, it will not
proceed with the activity as proposed. As identified in Chapter 4 of the Strategic Assessment Report, where Roads and
Maritime identify that an unacceptable impact on a Specified Protected Matter may occur it will consider a number of
options to reduce the impacts to a level that is acceptable, including reviewing the scope of the activity, reviewing the
approvals pathway for the activity and consulting with the Department of Environment regarding the activity. Roads and
Maritime will not proceed with the activity until such time as actions have been undertaken, or are committed to be
undertaken, to ensure impacts will not be unacceptable.
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1.

FA8 - Grassland fauna

Species included (common name, scientific name)

Listing

SPRAT ID

Collared Delma (Delma torquata)

Vulnerable

1656

Grassland Earless Dragon (Tympanocryptis pinguicolla)

Endangered

66727

Five-clawed Worm-skink/Long-legged worm-skink (Anomalopus
mackayi)

Vulnerable

25934

Golden Sun Moth (Synemon plana)

Critically Endangered

25234

1.1

Grassland fauna description

Item

Summary

Description



D. torquata is generally uniform brown with belly shields that area darker at the margins and a dark-brown
banded head with cream-yellow interspaces growing up to 19 cm in length (Peck & Hobson, 2007). Feeds on
insects, particularly small cockroaches and spiders (Davidson, 1993).



T. pinguicolla lack an external ear opening and functional tympanum generally growing up to 150 mm. This
reptile is pale grey or fawn to reddish-brown with a broad, pale vertical stripe ending on the rump and two
narrower, pale grey stripes on either side (Cogger, 2000).



A. mackayi is a burrowing skink which is characterised by three fingers and two toes and grows up to 27 cm
long. It has smooth scales with an overall greyish-brown upper body with longitudinal rows of dark spots
(Cogger, 2000). Thought to eat arthropods in the wild and recorded to eat mealworms in captivity (Brigalow
Belt Reptiles Workshop, 2010).



S. plana is a medium-sized, day-flying moth with a wingspan of approximately 3.1-3.4 cm. The female upper
side of the forewing is dark grey with patterns of paler grey scales while the hindwing is bright orange with
black spots along the edges of the wings. The male upper side of the forewing is dark-brown with patterns of
paler grey scales while the hindwing is bronze/brown with dark brown patches.



D. torquata has been recorded in a number of locations largely in Queensland and far north NSW but is

Distribution and habitat

highly fragmented (Department of the Environment (DoE), 2012). Endemic to Queensland, this species
normally inhabits Eucalypt dominated woodlands and open forests in Queensland Regional Ecosystem Land
Zones and is associated with rocks, logs, bark and other coarse woody debris and mats of leaf litter
(Brigalow Belt Reptiles Workshop, 2010).

Life history



T., pinguicolla occurs in three isolated locations in ACT and NSW Southern Tablelands region, southern
Victoria and south-east Queensland (Department of the Environment (DoE), 2012). Found in naturally
treeless, native tussock grassland on black clay, brown clay loams and podzolic soils (Cogger, et al., 1993).



A. mackayi has a fragmented distribution in north-eastern NSW and south-eastern Queensland. This species
is known to occur in both remnant and non-remnant woodlands (Brigalow Belt Reptiles Workshop, 2010).



S. plana is currently known from 125 extant populations in ACT, NSW and Victoria (Department of the
Environment (DoE), 2012). Suitable habitat include native temperate grassland and open grassy woodland
dominated by Wallaby Grass (Austrodanthonia spp.) with larvae potentially feeding on these plants (NSW
Department of Environment and Conservation (DEC), 2007).

These species are thought to exhibit high site fidelity with the Golden Sun Moth having a high affiliation with a
specific genus of flora (Department of the Environment (DoE), 2012).


D. torquata produced two small, white, elongated eggs in December which hatch in February/March (Peck &
Hobson, 2007).



T. pinguicolla is oviparous and breeds annually potentially laid under soil and stones (Cogger, 2000).



Little is known about the reproductive biology of A. mackayi (Department of the Environment (DoE), 2012).



Breeding season for S. plana is generally between mid-October and early January with adults being the most
active during the hottest days. Adults lay eggs within clumps of Wallaby Grass (Austrodanthonia spp.) (NSW
Department of Environment and Conservation (DEC), 2007).
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Item

Summary

Key threats



Habitat destruction and loss from agriculture, urban development and fire.



Use of agrichemicals.



Reduced habitat quality.



Soil disturbance.



Exotic weeds and fauna such as Feral Cats (Felis catus), European Red Foxes (Vulpes vulpes) and rabbits
(Oryctolagus cuniculus).

Relevant conservation advice,



recovery plans and threat
abatement plans

National Recovery Plan for the Grassland Earless Dragon Tympanocryptis pinguicolla (Robertson & Evans,
2009).



Threat Abatement Plan for Competition and Land Degradation by Rabbits (NSW Department of
Environment, Water, Heritage (DECWH), 2008).



Threat Abatement Plan for Predation by Feral Cats (Department of the Environment, Water and Heritage,
2008).



Threat Abatement Plan for Predation by the European Red Fox (Department of the Environment, Water,
Heritage and the Arts (DEWHA), 2008).



T. pinguicolla is assigned to the ‘Site-managed’ species management stream under the ‘Saving our Species’
program, a NSW Office of Environment and Heritage initiative.



A. mackayi is assigned to the ‘Site-managed’ species management stream under the ‘Saving our Species’
program, a NSW Office of Environment and Heritage initiative.

1.2

Grassland fauna risk review

Loss of native vegetation

Loss of Habitat

Direct mortality

Loss of Connectivity

Loss of resources (for
foraging / nesting fauna)

Fragmentation (edge
effects, isolation, barriers)

Disturbance (light, noise,
wind)

Water quality or
alterations to flow regimes

Invasive species

Spread of pathogens

Hazard

Minor work - preparatory, rehabilitation,
investigative

2/2/L

3/2/M

3/2/M

2/1/VL

2/2/L

2/1/VL

3/2/M

1/1/VL

3/3/M

1/1/VL

Minor work - infrastructure work within road
footprint

2/2/L

2/2/L

3/2/M

2/2/L

2/2/L

2/1/VL

2/2/L

1/1/VL

2/2/L

1/1/VL

Minor work - supporting infrastructure

2/2/L

3/2/M

3/2/M

3/2/M

3/2/M

2/2/L

3/2/M

1/1/VL

3/3/M

1/1/VL

Ancillary facilities

3/2/M

4/3/H

4/3/H

3/3/M

4/3/H

3/2/M

3/2/M

1/1/VL

3/3/M

1/1/VL

Primary infrastructure work

4/3/H

4/3/H

4/3/H

4/3/H

4/3/H

4/3/H

3/2/M

1/1/VL

3/3/M

1/1/VL

Supporting infrastructure - basins, drains and
culverts

2/1/VL

1/1/VL

1/1/VL

1/1/VL

1/1/VL

1/1/VL

1/1/VL

1/2/VL

2/2/L

1/1/VL

Work within waterways

2/1/VL

1/1/VL

1/1/VL

1/1/VL

1/1/VL

1/1/VL

1/1/VL

1/2/VL

2/2/L

1/1/VL

2/2/L

2/2/L

1/2/VL

2/2/L

1/2/VL

2/2/L

2/1/VL

1/1/VL

2/2/L

1/1/VL

Activity

Utilities and fencing
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1.3

Grassland fauna assessment

Hazard and assessment
Loss of native vegetation and loss of habitat
Primary infrastructure works were determined to be high risk activities causing the loss of native vegetation and habitat loss. This was primarily due
to the combination of a high likelihood that these works would result in the clearing or disturbance of vegetation and soils and the subsequent
impacts to populations, habitat fragmentation/reduction, disruptions to breeding cycle, changes to habitat conditions and threats to identified
recovery actions (see Relevant conservation advice, recovery plans and threat abatement plans). Ancillary facilities were also considered high risk
with respect to the loss of habitat. This was primarily due to the combination of a high likelihood that these works would result in the removal or
disturbance of suitable habitats and subsequent impacts such as impacts to populations, habitat fragmentation/reduction, disruptions to breeding
cycles, changes to habitat conditions and threats to identified recovery actions (see Relevant conservation advice, recovery plans and threat
abatement plans). This is important to listed species due to the requirement of a single tree species for breeding and feeding (specifically Golden
Sun Moth) and the low mobility.
Loss of foraging resources
Primary infrastructure works and ancillary facilities were found to be high risk with respect to the loss of foraging resources. The direct and indirect
impact of primary infrastructure works and ancillary facilities have high likelihoods of impact on grassland foraging habitats and food sources
required by the listed grassland fauna. These works will impact populations, breeding activities, habitat conditions, reduce or fragment suitable
habitats as well as being inconsistent with identified recovery actions (see Relevant conservation advice, recovery plans and threat abatement
plans).
Direct mortality
Primary infrastructure works and ancillary facilities were determined to be high risk activities with respect to the mortality of listed grassland fauna.
This was due to a combination of high likelihoods that mortality would result from the movement of plant, mowing, slashing and disposal of
vegetation with eggs or larvae present and soil removal and disturbance. These activities will impact populations, disrupt the breeding cycles,
change habitat condition as well as being inconsistent with identified recovery actions (see Relevant conservation advice, recovery plans and threat
abatement plans). This determination was largely due to the low mobility and ground-dwelling nature of listed grassland species.
Loss of connectivity and fragmentation
Primary infrastructure works were found to be high risk with respect to connectivity and fragmentation. The clearing activities of primary infrastructure
works have high likelihoods of impact on grassland habitats and food sources required by the listed grassland fauna. These works will impact
populations, breeding activities, habitat conditions, reduce or fragment suitable habitats as well as being inconsistent with identified recovery actions
(see Relevant conservation advice, recovery plans and threat abatement plans). Connectivity and fragmentation is particularly important for species
with limited mobility, small home ranges and/or specific vegetation/habitat requirements.

1.4

Guidelines, policies and procedures relevant to grassland fauna

Project development and assessment (pre-construction)
Roads and Maritime have a number of policies, guidelines, procedures (Program documents) that assist in identifying,
avoiding, minimising and assessing potential impacts to Specified Protected Matters. These documents support Roads
and Maritime fulfil their statutory responsibility under NSW and Federal legislation to consider and assess its activities
and its effect on the environment. Primarily, the approach taken by Roads and Maritime to assess potential impacts on
Specified Protected Matters is driven through the requirements of the Environmental assessment procedure for routine
and minor works (EIA PO5 1) or the Environmental assessment procedure for project review of environmental factors
(EIA PO5 2). Other key pre-construction guidance documents developed by Roads and Maritime that relate to Specified
Protected Matters include the Environmental Impact Assessment Practice Note - Biodiversity Assessment, the Draft
Wildlife Connectivity Guidelines – Managing Wildlife Connectivity on Road Projects and the Guideline for Biodiversity
Offsets.
Further detail regarding Roads and Maritime guidelines (pre-construction) that relate to identifying, avoiding, minimising
and assessing potential impacts to Specified Protected Matters is provided in Chapter 3 of the Strategic Assessment
Report.
Project implementation (construction)
Roads and Maritime also have a number of Program documents that assist in minimising and managing potential
impacts to Specified Protected Matters during the construction phase of projects, including through application of
measures identified in the Biodiversity Guidelines: Protecting and Managing Biodiversity on RTA Projects (2011) and
through a number of documents that specify Roads and Maritime requirements for contractors constructing projects,
including RMS QA Specification G36 – Environmental Protection (Ed4,Rev3 2014), RMS QA Specification G38 – Soil
and Water Management (Ed2, Rev1 2014) and RMS QA Specification G40 - Clearing and Grubbing (Ed1, Rev1 2012).
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During construction Roads and Maritime implement their Environmental Performance System which manages workflow
associated with regular environmental inspections on construction and maintenance projects to reduce potential
environmental risks and evaluate the on-site environmental performance of contractors against their environmental
obligations under the contract and environmental legislation. Further detail regarding Roads and Maritime Program
documentation that assists in minimising and managing potential impacts to Specified Protected Matters in the
construction phase is provided in Chapter 3 of the Strategic Assessment Report.
The following table identifies other policies, guidelines and procedures applied by Roads and Maritime but not
developed by it, which are specifically relevant to grassland fauna.
Relevant guideline

Summary

Survey guidelines for

The purpose of this document is to provide proponents and assessors with a guide to surveying Australia’s

Australia’s threatened
reptiles (Department of
Sustainability, Environment,
Water, Population and
Communities, 2011)

threatened frogs listed under the EPBC Act. The guidelines help determine the likelihood of a species’ presence or
absence at a site. The guidelines have been prepared using a variety of expert sources, and should be read in
conjunction with the ‘Significant impact guidelines 1.1 – Matters of national environmental significance’.

1.5

Concluding statement – impacts to Specified Protected Matters

Potential risks to grassland fauna identified in the risk review above include the loss, degradation and fragmentation of
habitat with higher risks potentially resulting from the clearing or disturbance of suitable habitat and/or sympatric
vegetation and subsequent impact to populations through direct mortality, loss of connectivity and isolation and
reduction in extent of suitable habitat, disruptions to life-cycles (breeding and foraging) and changes to habitat
conditions. These effects are further amplified by these species limited mobility and small home ranges.
In implementing their Program of policies, guidelines and procedures, Roads and Maritime apply standard Roads and
Maritime guidelines in conjunction with other guidelines (outlined in the table above) to manage potential impacts to
grassland fauna. Risks are managed throughout the project life-cycle through identifying important habitat and
populations, planning for habitat protection, appropriate design to minimise water quality impacts and barriers to
connectivity and devising mitigation measures to ensure ongoing protection of habitat and water quality throughout
operation of the project.
Based on the application of the Program, Roads and Maritime activities (that are subject to Part 5 of the EP&A Act)
would minimise, to the extent possible, the likelihood of an unacceptable impact to grassland fauna.
Roads and Maritime have identified a number of key criteria that it will consider when determining whether an activity
will have an unacceptable impact on a Specified Protected Matter (refer Chapter 3 of the Strategic Assessment Report).
Where Roads and Maritime identify that an unacceptable impact on a Specified Protected Matter may occur, it will not
proceed with the activity as proposed. As identified in Chapter 4 of the Strategic Assessment Report, where Roads and
Maritime identify that an unacceptable impact on a Specified Protected Matter may occur it will consider a number of
options to reduce the impacts to a level that is acceptable, including reviewing the scope of the activity, reviewing the
approvals pathway for the activity and consulting with the Department of Environment regarding the activity. Roads and
Maritime will not proceed with the activity until such time as actions have been undertaken, or are committed to be
undertaken, to ensure impacts will not be unacceptable.
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1.

FL1 - Dry sclerophyll shrubs

Species included (common name, scientific name)

Listing

SPRAT ID

Acacia bynoeana (Bynoe's Wattle, Tiny Wattle)

Vulnerable

8575

Acacia georgensis (Bega Wattle)

Vulnerable

9848

Acacia gordonii

Endangered

5031

Acacia pubescens (Downy Wattle, Hairy Stemmed Wattle)

Vulnerable

18800

Acacia terminalis subsp. terminalis MS (Sunshine Wattle)

Endangered

64829

Astrotricha roddii

Endangered

56312

Bertya ingramii

Endangered

21383

Bertya opponens

Vulnerable

13792

Boronia umbellata (Orara Boronia)

Vulnerable

56301

Darwinia biflora

Vulnerable

14619

Epacris sparsa

Vulnerable

16450

Grevillea acanthifolia subsp. paludosa (Bog Grevillea)

Endangered

21872

Grevillea beadleana (Beadle's Grevillea)

Endangered

22002

Grevillea caleyi (Caley's Grevillea)

Endangered

9683

Grevillea evansiana

Vulnerable

22248

Grevillea guthrieana

Endangered

64521

Grevillea iaspicula (Wee Jasper Grevillea)

Endangered

22024

Grevillea masonii

Endangered

64523

Grevillea mollis

Endangered

64524

Grevillea molyneuxii

Endangered

22052

Grevillea obtusiflora (Grey Grevillea)

Endangered

23811

Grevillea parviflora subsp. parviflora (Small-flower Grevillea)

Vulnerable

64910

Grevillea rhizomatosa

Vulnerable

64678

Grevillea shiressii

Vulnerable

19186

Hakea archaeoides

Vulnerable

66702

Haloragodendron lucasii (Hal)

Endangered

6480

Homoranthus darwinioides

Vulnerable

12974

Homoranthus lunatus

Vulnerable

55189

Indigofera efoliata

Endangered

4951

Kunzea cambagei

Vulnerable

11420

Leptospermum deanei (Deane's Tea-tree)

Vulnerable

21777

Micromyrtus blakelyi

Vulnerable

6870

Micromyrtus minutiflora

Vulnerable

11485

Ozothamnus tesselatus

Vulnerable

56203

Persoonia acerosa (Needle Geebung)

Vulnerable

7232

Persoonia glaucescens (Mittagong Geebung)

Vulnerable

10593

Persoonia hirsuta (Hairy Persoonia)

Endangered

19006

Persoonia nutans (Nodding Geebung)

Endangered

18119

Persoonia pauciflora (North Rothbury Persoonia)

Critically Endangered

67214

Pimelea curviflora var. curviflora

Vulnerable

4182

Pimelea spicata (Spiked Rice-flower)

Endangered

20834
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Pimelea venosa

Endangered

16385

Pomaderris brunnea (Rufous Pomaderris)

Vulnerable

16845

Pomaderris cotoneaster (Cotoneaster Pomaderris)

Endangered

2043

Pomaderris pallida (Pale Pomaderris)

Vulnerable

13684

Pomaderris parrisiae (Parris' Pomaderris)

Vulnerable

22119

Prostanthera askania (Tranquillity Mintbush, Tranquillity Mintbush)

Endangered

64958

Prostanthera cineolifera

Vulnerable

11233

Prostanthera discolor

Vulnerable

17756

Prostanthera junonis (Somersby Mintbush)

Endangered

64960

Prostanthera marifolia (Seaforth Mintbush)

Critically Endangered

7555

Prostanthera stricta (Mount Vincent Mintbush)

Vulnerable

17616

Pultenaea aristata

Vulnerable

18062

Pultenaea glabra (Smooth Bush-pea, Swamp Bush-pea)

Vulnerable

11887

Pultenaea parviflora

Vulnerable

19380

Styphelia perileuca

Vulnerable

56017

Swainsona recta (Small Purple-pea, Mountain Swainson-pea)

Endangered

7580

Triplarina imbricata

Endangered

64543

Triplarina nowraensis (Nowra Heath Myrtle)

Endangered

64544

Westringia kydrensis

Endangered

56456

Zieria baeuerlenii * (Bomaderry Zieria, Bomaderry Creek Zieria)

Endangered

56781

Zieria citriodora (Lemon-scented Zieria)

Vulnerable

56731

Zieria granulata (Hill Zieria, Hilly Zieria, Illawarra Zieria)

Endangered

17147

Zieria ingramii (Ingram’s Zieria)

Endangered

56734

Zieria obcordata

Endangered

3240

1.1

Dry sclerophyll shrubs description

Item

Summary

Description



Acacia bynoeana an erect or spreading shrub (Tame 1992; Benson & McDougall 1996).



Acacia georgensis is an erect or spreading shrub or tree (Tindale 1980; Briggs & Leigh 1990; Harden 1991;
Tame 1992; Orchard & Wilson 2001a).



Acacia gordonii is an erect or spreading, often straggly heath-like shrub (Harden 1991; Orchard & Wilson
2001b).



Acacia pubescens is a weeping, spreading shrub (Orchard & Wilson 2001a).



Acacia terminalis subsp. terminalis MS is a slender or spreading shrub, occasionally a small tree (OEH 2014).



Astrotricha roddii is an upright, sparsely-branched shrub (OEH 2014).



Bertya ingramii is a medium-sized shrub with a grey to white covering of star shaped hairs on the stems (OEH
2014).



Bertya opponens is a slender shrub (OEH 2014).



Boronia umbellata is an erect much-branched shrub with pale to bright pink flowers (Weston 1990;
Steenbeeke 1998; Duretto 1999).



Darwinia biflora is an erect, sometimes spreading, shrub (Benson & McDougall 1998; Briggs 1962; Harden
1991).



Epacris sparsa is a slender erect shrub growing to 90 cm in height, with smooth brown stems (Powell &
James 1993).



Grevillea acanthifolia subsp. paludosa is a large, prickly, spreading shrub (OEH 2014).



Grevillea beadleana is a spreading shrub (OEH 2014).



Grevillea caleyi is medium to tall shrub, with long spreading branches (OEH 2014).



Grevillea evansiana is a dense spreading shrub, with white hairy stems (OEH 2014).
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Grevillea guthrieana is a spreading shrub (OEH 2014).



Grevillea iaspicula is an erect shrub (OEH 2014).



Grevillea masonii is a low-growing shrub with many short, erect branches (OEH 2014).



Grevillea mollis is an open-branching and sometimes weeping shrub (OEH 2014).



Grevillea molyneuxii is a low spreading shrub (OEH 2014).



Grevillea obtusiflora is a low, multi-stemmed shrub to half a metre tall, with narrow leaves and pink to pinkish
red flowers (OEH 2014).



Grevillea parviflora subsp. parviflora is a low spreading to erect shrub (OEH 2014).



Grevillea rhizomatosa is an open-branched but bushy shrub (OEH 2014).



Grevillea shiressii is tall shrub (OEH 2014).



Hakea archaeoides is a woody shrub or small tree (OEH 2014).



Haloragodendron lucasii is an erect hairless shrub (OEH 2014).



Homoranthus darwinioides is a slender hairless shrub, usually growing in gravely sandy soil in association
with a variety of woodland habitats (OEH 2014)



Homoranthus lunatus is a low, spreading shrub (OEH 2014).



Indigofera efoliata Broom-like subshrub with a woody rootstock. The shrubs are erect and multi-stemmed, and
older plants appear leafless with their naked leaf stems (OEH 2014).



Kunzea cambagei is a ground cover found (OEH 2014).



Leptospermum deanei is a shrub with bark that peels in long strips (OEH 2014).



Micromyrtus blakelyi is a heathland low spreading shrub (OEH 2014).



Micromyrtus minutiflora is a slender spreading shrub (OEH 2014, TSSC 2008m).



Ozothamnus tesselatus is a dense shrub found in eucalypt woodland (OEH 2014).



Persoonia acerosa is small, erect to spreading shrub (OEH 2014, TSSC 2008o).



Persoonia glaucescens is an erect shrub (OEH 2014).



Persoonia hirsuta is a spreading shrub with small leaves of variable shape (OEH 2014).



Persoonia nutans is an erect to spreading shrub hairy young branches (OEH 2014).



Persoonia pauciflora is a small spreading shrub (OEH 2014).



Pimelea curviflora var. curviflora is a many-branch sub-shrub or shub (OEH 2014).



Pimelea spicata is an erect or somewhat spreading shrub, the species occurs on the Cumberland Plain in
association with Grey Box communities on well-structure clay soil (OEH 2014).



Pimelea venosa is an upright scrub known only from south of Tenterfield in the Bolivia Hill area (OEH 2014).



Pomaderris brunnea is a hairy-stemmed shrub found in disjunct populations in the East Gippsland area of
Victoria, and on the central coast and Northern tablelands on NSW (OEH 2014, DoE 2014).



Pomaderris cotoneaster is a shrub (OEH 2014).



Pomaderris pallida is a compact, rounded shrub (OEH 2014).



Pomaderris parrisiae is a shrub or small tree (OEH 2014).



Prostanthera askania is an erect spreading or scrambling open-branched shrub (OEH 2014)



Prostanthera cineolifera is an erect shrub (OEH 2014).



Prostanthera discolor is an open erect shrub with hairy branches (OEH 2014).



Prostanthera junonis is a low spreading shrub (OEH 2014).



Prostanthera marifolia is an erect, straggly openly branched scrub (OEH 2014).



Prostanthera stricta is an erect bushy shrub (OEH 2014).



Pultenaea aristata is a small shrub (OEH 2014).



Pultenaea glabra is an erect shrub (OEH 2014).



Pultenaea parviflora is a small erect branching shrub (OEH 2014).



Styphelia perileuca is a spreading shrub (OEH 2014).



Swainsona recta is an erect perennial herb (OEH 2014).



Triplarina imbricata is an open shrub with fine upright or weeping branches (OEH 2014).



Triplarina nowraensis is a small, erect shrub to five metres tall (OEH 2014).



Westringia kydrensis is an erect shrub (OEH 2014).



Zieria baeuerlenii is a tall shrub with trifoliate leaves (OEH 2014).



Zieria citriodora is a low shrub (OEH 2014).
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Zieria granulata is a tall bushy shrub (OEH 2014).



Zieria ingramii is a slender spindly shrub (OEH 2014).



Zieria obcordata is a dense, rounded, perennial shrub (OEH 2014).

Population status varies greatly between species and locations.


Acacia bynoeana is currently known from about 30 locations, with the size of the populations at most
locations being very small (1-5 plants) with only a few sites supporting 30-50 individuals (OEH 2014).



Acacia georgensis was known from seventeen sites spanning a range of c. 70 km from Wadbilliga NP south
to the Towamba River (NSW NPWS 2003b).



Acacia gordonii is known from only a few locations and current information suggests the total number of
individuals may be less than 2000, with only one population supporting greater than 400 individuals (OEH
2014).



Acacia pubescens has been recorded at 195 sites, however, it is currently known from 116 populations at 151
sites. Given that the species has a fragmented distribution in what is now urban land of western Sydney, it is
likely that it was once more common across its range (OEH 2014).



Acacia terminalis subsp. terminalis MS is available from nurseries, and the stock source is uncertain (NSW
DEC 2005).There is no information on the total population size of this species.



Astrotricha roddii is known from at least two populations of a few hundred plants, and at least two smaller
populations (TSSC 2008a).



Bertya ingramii was previously known only from two small populations in the Oxley Wild Rivers National Park
and was historically more widespread on the Tablelands. A third population was discovered in Oxley Wild
Rivers National Park in 2006 (OEH 2014).



Bertya opponens is currently known from only four scattered sites in NSW: one from private property near
Coolabah in western NSW and two to the south of Narrabri on the North West Slopes, including the largest
population in Jacks Creek State Forest (OEH 2014).



Boronia umbellata is known from twelve populations (NSW NPWS 2004), one of which is conserved in
Madmans Ck Flora Reserve (population size not accurately known) (Briggs & Leigh 1996). This plant has also
been collected from Wedding Bells State Forest (Weston 1990).



In 2004 Darwinia biflora was known from 241 locations and estimated to consist of 105 populations.
Population numbers of over 5,000 individuals have been recorded at seven locations. It cannot be assumed
the same numbers exist today as have been previously recorded at sites, since the number of individuals at a
site is known to fluctuate widely with the time since fire (NSW DEC, 2004b).



Four populations of Epacris sparsa are known from the lower Grose R. area, Avoca Vale Reserve (largest
population with 150 plants), SW of North Richmond, and near Faulconbridge (30 plants). The Grose R. and
North Richmond populations contain less than 30 plants (Powell & James 1993).



Grevillea acanthifolia subsp. paludosa is known from two small populations: Nalbaugh National Park southeast of Bombala; Bega Swamp near Bemboka (OEH 2014). There is little current definitive information
estimating the total population size.



Grevillea beadleana is known from four separate areas, all in north-east NSW: the Torrington area west of
Tenterfield, Oxley Wild Rivers National Park, Guy Fawkes River National Park and at Shannon Creek southwest of Grafton. Historic records suggest it was also once found near Walcha (OEH 2014). There is little
current definitive information estimating the total population size.



Grevillea caleyi occurs in three major areas of suitable habitat, namely Belrose, Ingleside and Terrey
Hills/Duffys Forest within the Ku-ring-gai, Pittwater and Warringah Local Government Areas, north of Sydney
(OEH 2014). There is little current definitive information estimating the total population size.



Known populations of Grevillea evansiana occur on the western side of Wollemi National Park and nearby
private lands, within the Rylstone Local Government Area (OEH 2014). There is little current definitive
information estimating the total population size.



Grevillea guthrieana occurs on the mid north coast of NSW in three areas. The total population size is
estimated to be more than 10,000 individuals (TSSC 2008b).



Grevillea iaspicula is found only in the Wee Jasper area and on the shores of Lake Burrinjuck near Burrinjuck
village on the border of the Southern Tablelands and South Western Slopes. Although there is no evidence
that this species was widespread in the recent past, it is possible that some of its original population was
submerged following the damming of Lake Burrinjuck (OEH 2014). There is little current definitive information
estimating the total population size.



Grevillea masonii occurs at a limited number of locations in north-eastern NSW (OEH 2014). There is little
current definitive information estimating the total population size.



Grevillea mollis occurs in the Gibraltar Range and Nymboida National Parks, there is no estimate of the total
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population, however one population is known to contain approximately 150 plants (TSSC 2008c).


Grevillea molyneuxii occurs in small area south of Penrose, in Morton National Park and on crown land. The
total population size is estimated at 2,500 to 8,000 individuals in five populations (TSSC 2008d).



Grevillia obtusiflora includes two subspecies: obtusiflora and fecunda. Subspecies obtusiflora occurs near
Rylstone, while subspecies fecunda occurs in the Capertee Valley, north-west of Lithgow, and in the Gardens
of Stone NP (OEH 2014). The population of subspecies obtusiflora plants is estimated at approximately 1,400
at nine sites within the Clandulla State Forest. The population of subspecies fecunda is estimated at 900 adult
plants at three separate sites (NSW NPWS 2001).



Grevillea parviflora subsp. parviflora is known chiefly from Penrith, Windsor and Blacktown and there are
outlier populations in Liverpool (James et al., 1999). The exact number of mature reproducing plants is
uncertain. The largest known population occurs north of Bargo with an estimated 2,000 or more plants (NSW
NPWS 2002c).



Grevillea rhizomatosa occurs in scattered populations in the Gibraltar Range and Washpool National Parks.
The population size is an estimated at 2,000 plants (TSSC 2008e).



Grevillea shiressii is known from two populations near Gosford, on tributaries of the lower Hawkesbury River
north of Sydney (OEH 2014). There is little current definitive information estimating the total population size.



Hakea archaeoides has been recorded from near Coopernook, Lansdowne State Forest, Broken Bago State
Forest, Big Nellie (Manning River National Forest), Coorabahk NP, Willi Willi NP, and Bago Bluff NP (OEH
2014). It is also reserved in Big Nellie Flora Reserve and Six-B Flora Reserve, each of which supports less
than 1,000 plants (TSSC 2008g).



Haloragodendron lucasii is known from nine sites in the Hornsby-Gordon area of north Sydney. The species
is highly clonal making population size estimates difficult, although population size at eight of the nine sites
has been estimated at 10-13 individuals (TSSC 2008h).



Homoranthus darwinioides is considered rare but can be locally abundant and is the dominant undershrub at
some sites (OEH 2014). There is little current definitive information estimating the total population size.



Homoranthus lunatus occurs on the New England tablelands on NSW, and most populations support less
than 20 individuals (TSSC 2008j).



Indigofera efoliata is extremely rare and considered possibly extinct (OEH 2014, TSSC 2008k). It is known
only from the Dubbo area. There is little current definitive information estimating the total population size.



Kunzea cambagei occurs in the western and southern parts of the Blue Mountains, NSW, with four main
populations which support 20–150 individuals (TSSC 2008l).



No information about population size of Leptospermum deanei is available.



Micromyrtus blakelyi occurs near the Hawkesbury River NSW, and can be locally dominant (OEH 2014). No
estimate of total population size is available.



Micromyrtus minutiflora occurs in the western part of the Cumberland plain. This species occurs at 11 sites
with a total of 1,800 individuals (TSSC 2008m).



Ozothamnus tesselatus known from eight sites over 300km2 north of Rylestone, NSW (OEH 2014). No
estimate of total population size is available.



Persoonia acerosa occurs on the central coast and Blue Mountains (OEH 2014). No estimates of total
population size are available.



Persoonia glaucescens has a very restricted geographic distribution, extending from Picton to Berrima in
NSW. No estimates of total population size are available (TSSC 2008p).



Persoonia hirsuta species occurs in small isolated populations, and the total population size is not known
(TSSC 2008q).



Persoonia nutans the species is restricted to the Cumberland Plan in Western Sydney. The total population
size for this species is thought to be greater than 5,500 (OEH 2014).



Persoonia pauciflora is restricted to the North Rothbury area in the lower Hunter Valley, and the estimated
population size is 350 individuals (NSW OEH 2012).



Pimelea curviflora var. curviflora species occurs in about 20 locations from the coastal area of northern
Sydney to Maroota, where the species was recorded as rare with only two sites supporting an estimated 300
plants, and most sites with only a few plants (TSSC 2008r).



Pimelea spicata is currently known from two disjunct areas, with 30 known populations on the Cumberland
Plain and in the Coastal Illawarra region, most of which are small and isolated. The species is cryptic and
estimating the total population size is difficult, although known populations support from a few individuals to
hundreds of plants (NSW DEC 2006b).



Pimelea venosa is known only from the Bolivia Hill area south of Tenterfield. Surveys in 1996 failed to record
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the species, but a new population was described in 2012 (OEH 2014). No estimates of total population size
are available.


Pomaderris brunnea occurs in 16 populations, with a total population size of 1,000 plants. Populations are
disjunct and occur in East Gippsland, Vic and the New England Tablelands and western Sydney in NSW
(Sutter 2011, ORH 2014).



Pomaderris cotoneaster occurs from the Blue Mountains to far eastern Victoria. Twelve populations have
been recorded although only nine have been recorded during the last ten years. The total population is
estimated at 2,000 (NSW DECCW 2009).



Pomaderris pallida is known from approximately 15 populations, mainly along the Murrumbidgee, Cotter and
Paddys Rivers in the ACT. Other populations occur in southern NSW, and eastern Victoria (TSSC 2008s).
Suitable habitat extends beyond the recorded locations, which suggests the species may not be as rare as
once thought (Walker 1997). Definitive current information estimating the total population size is not available.



Pomaderris parrisiae occurs in Egan Peaks Nature Reserve, Wadbilliga National and South East Forests
NPs, with a questionable record in Ben Boyd NP (OEH 2014). Populations surveyed in 1986/89 are Egan
Peaks (15 plants), Brown Mt (300+ plants) and Wadbilliga Fire Trail (50 plants) (Briggs & Leigh 1990). There
are recent records from Big Jack Mt, Stockyard Creek and Carrington Falls. The latter collection was not in
flower and may only be a related species (Southern Zone, NSW NPWS 2000, pers. comm.). The species is
conserved in Ben Boyd NP (population size unknown) and Egan Peaks NR (less than 1,000 individuals)
(Briggs & Leigh 1996).



Prostanthera askania is restricted to 10 populations in the Gosford-Wyong area of the NSW central coast.
The total population is estimated at between 6,600 and 10,200 individuals (NSW DEC 2006c).



Prostanthera cineolifera is thought to be limited to areas near Walcha, Scone and St Albans, NSW (TSSC
2008u). Definitive current information estimating the total population size is not available.



Prostanthera discolor occurs in the NSW central western slopes including Wollemi and Goulburn River
National Parks. The total population is estimated at 110 individuals (TSSCv).



Prostanthera junonis has been recorded from nine populations within a total range of 19 km 2 on the Somersby
Plateau, with two populations located within the Brisbane Waters National Park. An approximate total
population estimate is in excess of 3,500 (DoE 2014).



Prostanthera marifolia is known from a single population in a 4 km2 area in the Seaforth area of Sydney. The
total population size is estimated at 90 – 130 plants (DoE 2014).



Prostanthera stricta is often locally dominant in populations in the NSW central tablelands and central western
slopes (TSSC 2008w). Definitive current information estimating the total population size is not available.



Pultenaea aristata occurs only within the Woronora Plateau in NSW, it has been recorded within Dharawal
SCA, Heathcote NP and the Illawarra SCA (TSSC 2008x). Definitive current information estimating the total
population size is not available.



Disjunct populations of Pultenaea glabra occur in Queensland, Victoria and NSW (de Kok & West, 2002;
Fraser et al., 2004). Definitive current information estimating the total population size is not available.



Pultenaea parviflora is known chiefly from Penrith, Windsor and Blacktown and there are outlier populations in
Liverpool (James et al., 1999). Populations range between 10 and more than 5,000 individuals, with
disturbance history often influential (OEH 2014).



Styphelia perileuca is known from a few populations near Cathedral Rock NP and New England NP, on the
eastern edge of the New England Tablelands of NSW and a single population near Coolacurrippa, west of
Comboyne on the mid-north coast (OEH 2014). Population size of this species is unknown.



Currently there are about 9,500 Swainsona recta plants remaining across a total of 26 sites in NSW, the ACT
and Victoria (OEH 2012b).



Two populations of Triplarina imbricata totalling 30 plants are known along the Nymboida River. This species
is regarded as extinct in the Sydney area (Bean, 1995).



Triplarina nowraensis is known from five small populations in the Nowra area with a total population estimate
of 70,000 plants (NSW NPWS 2003a).



No estimates of total population size for Westringia kydrensis are available.



Zieria baeuerlenii only occurs in NSW in one known population, scattered within an area of about 0.5 km × 1
km of bushland on either side of Bomaderry Creek, north of Nowra (DECCW 2010). The population occurs in
a total of 43 colonies in six discrete clusters (OEH 2014).



Zieria citriodora occurs in a limited area of north-eastern Victoria and south-eastern NSW. The species is
known from just three populations containing about 450 plants (Sutter 2010).



Zieria granulata is endemic to the Illawarra region of NSW where it is recorded from 26 populations (97 highly
fragmented sites) within a range of approximately 22 km. The total population size of the species is estimated
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to be approximately 8,000 mature individuals (NSW DEC 2005b).

Distribution and habitat



At least 70 individual Zieria ingramii plants are known to occur in Cobbora Forest and approximately 2,100
individual plants are known from Goonoo SCA (NSW DEC 2007a). Population sizes vary from six to 80
individuals (OEH 2014).



Zieria obcordata occurs at the Wuuluman area near Wellington, comprising a single subpopulation which
supports 209 plants across three sites. It also occurs at the Crackerjack Rock / Rock Forests area NW of
Bathurst, with a subpopulation comprising 14 sites that supports approximately 700 adult plants (OEH 2014).



Acacia bynoeana is found in central eastern NSW, from the Hunter District (Morisset) south to the Southern
Highlands and west to the Blue Mountains. It has recently been found in the Colymea and Parma Creek areas
west of Nowra. Most known sites are not reserved, although populations are known from several reserves
including Marramarra NP, Castlereagh Nature Reserve, and Blue Mountains NP (OEH 2014). Grows in heath
and dry sclerophyll forest (Orchard & Wilson 2001a).



Acacia georgensis occurs in the far south east of NSW with known sites at Kianinny Bay in Bournda National
Park, on Dr George Mountain, Wadbilliga NP and in Bemboka and Coolangubra Sections (one location on
cliffs above the Towamba River) of the South East Forests NP (OEH 2014). Endemic to the south coast and
adjacent tablelands of NSW (Harden 1991; Orchard & Wilson 2001a; NSW NPWS 2003b).



Acacia gordonii is restricted to the north-west of Sydney; it has a disjunct distribution occurring in the lower
Blue Mountains in the west, and in the Maroota/Glenorie area in the east (OEH 2014). Specific localities at
which this species has been recorded include: Linden, Kings Tableland, Bilpin and Faulconbridge (Tindale
1968; Harden 1991; Benson & McDougall 1996; Fairley & Moore 2000; Orchard & Wilson 2001a,b). Occurs in
dry sclerophyll forest and heathlands (Harden 1991; Orchard & Wilson 2001b).



Acacia pubescens is confined to the Sydney with most occurrences on the Cumberland Plain (Orchard &
Wilson 2001). It is concentrated in the Bankstown-Fairfield-Rookwood area and around Pitt Town, near
Windsor, with outliers occurring at Barden Ridge, near Sutherland in the south; Oakdale in the south-west;
and at Mountain Lagoon, north-east of Bilpin in the north-west (OEH 2014). occurs in open woodland and
forest, in a variety of plant communities (Orchard & Wilson 2001a).



Acacia terminalis subsp. terminalis MS is confined to the eastern suburbs area of Sydney, NSW, between
Botany Bay and the northern foreshore of Port Jackson (Benson & McDougall 1996). The distribution is highly
fragmented, and most areas of habitat or potential habitat are small and isolated. Occurs in dry sclerophyll
woodland and coastal scrub (OEH 2014).



Astrotricha roddii occurs in NSW in the Ashford area north of Inverell, including Kwiambal and Kings Plains
National Parks, Severn River Nature Reserve and Severn River State Forest, and has also been recorded at
one site in southern Queensland (OEH 2014). Occurs in low dry woodlands and shrublands, mainly on rocky
outcrops (L. Copeland, pers. comm., 2014, OEH 2014).



Bertya ingramii occurs only on the New England Tablelands of NSW. A third population was discovered in
Oxley Wild Rivers National Park in 2006 (OEH 2014). Occurs in rock or in thin soils close to cliff-edges in dry
woodland (OEH 2014)



Bertya opponens occurs in Queensland and NSW. In Queensland it is widely distributed within an area
bounded by Emerald in the north and Charleville in the west, with an outlier near Charters Tower (ALA 2013).
In NSW it occurs in the Pilliga Scrub and north-east of Cobar. Occurs in a range of habitats including stony
mallee ridges and cypress pine forest on red soils (OEH 2014).



Boronia umbellata occurs at only a few locations between Glenreagh and Lower Bucca, north of Coffs
Harbour, but it is locally common in the restricted area where it occurs. Occurs in the understorey of wet open
forest (OEH 2014).



Darwinia biflora is found across the Hornsby plateau area of north-western Sydney (Carolin and Tindale,
1993; NSW DEC 2004b). Maroota is the northern extreme of the range, North Ryde in the south, Cowan in
the east and Kellyville in the west (NSW DEC 2004b). Plants previously recorded at sites in Hunters Hill,
Linden (Blue Mountains) and Royal National Park are no longer present. This species’ extent of occurrence is
583 km² and the area of occupancy is 115 km² (NSW DEC 2004b). Occurs on the edges of weathered shalecapped ridges (OEH 2014).



Epacris sparsa is confined to NSW (DoE 2014a). It is restricted to the lower Grose River, within the
Hawkesbury and Blue Mountains LGAs. Occurs in Riparian Sandstone Scrub (OEH 2014).



Grevillea acanthifolia subsp. paludosa known from two small populations: Nalbaugh National Park south-east
of Bombala and Bega Swamp near Bemboka. Occurs in peaty swamps (OEH 2014).



Grevillea beadleana occurs along the northern border of NSW and QLD, north-east of Tamworth and South of
Lismore. The species occurs in eucalypt forest with a shrubby understorey (OEH 2014).



Grevillea caleyi is restricted to an 8 km² area around Terrey Hills, approximately 20 km north of Sydney
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(including Duffys Forest, Belrose and Ingleside). The species occurs on ridgetops between elevations of 170
to 240m asl, in association with laterite soils with a vegetation community of open forest (OEH 2014).


Grevillea evansiana is restricted to a small area east of Rylstone on the Central Tablelands. It occurs in dry
sclerophyll forest or woodland (OEH 2014).



Grevillea guthrieana is known from the north coast of NSW, at Booral near Bulahdelah and on the Carrai
Plateau, south-west of Kempsey. Occurs in eucalypt forest on granitic or sedimentary soils (OEH 2014).



Grevillea iaspicula is known between Canberra and Yass and the surrounding area to the west. Grows on
rocky limestone outcrops and around sink holes and cave entrances (OEH 2014).



Grevillea masonii occurs in only a few locations between Grafton and Casino in north-eastern NSW. The
species occurs in open eucalypt forests on sand and loam soils (OEH 2014).



Grevillea mollis is known only from Gibraltar Range National Park and Nymboida National Park. Occurs in tall
eucalypt forests between 150 and 900 m asl (OEH 2014).



Grevillea molyneuxii is restricted to a small area south of Penrose, above Tallowa Gully and Bundanoon
Creek, in Morton National Park and on Crown Land. Occurs in low heathland on sandstone (OEH 2014).



Grevillea obtusiflora subsp. obtusiflora occurs in and adjacent to Clandulla State Forest near Rylstone in the
Central Tablelands, NSW, and Grevillea obtusiflora subsp. fecunda occurs in the Capertee Valley, west of
Lithgow. (NSW National Parks and Wildlife Service 2001). The species occurs on sandy or structured loam
soil (NSW National Parks and Wildlife Service 2001).



Grevillea parviflora subsp. parviflora is known chiefly from Penrith, Windsor and Blacktown and there are
outlier populations in Liverpool (James et al., 1999). The species occurs in sandy or light clay soils usually
over thin shales, often with lateritic ironstone gravels and nodules (OEH 2014).



Grevillea rhizomatosa occurs in scattered populations in the Gibraltar Range and Washpool National Parks
(Cady and Gross 2006). Occurs in in gravely granite-derived soils (OEH 2014).



Grevillea shiressii is known from only two localities on the central coast of NSW, on tributaries of the lower
Hawkesbury River occurring in sclerophyll woodland in granitic sandy-loamy soils (TSSC 2008f).



Hakea archaeoides occurs in near-coastal ranges, above 230 m altitude between Kempsey and Taree,
around Mt Boss, Broken Bago and Landsdown (OED 2014), including Coorabah, Willi Willi, and Bago Bluff
National Parks and Bignella and Six-B flora reserves (TSSC 2008g).



Haloragodendron lucasii is restricted to a 10 km range, and is reserved and Kuring-gai Chase and Garrigal
National Parks (TSSC 2008h). Found on steep, rocky, sheltered slopes and in deep gullies in open eucalypt
forest and grows in moist sandy loam soils in sheltered aspects, and on gentle slopes below cliff-lines near
creeks in low open woodland (OEH 2014).



Homoranthus darwinioidesis found in several populations within Goulburn River National Park and Goonoo
State Forest (TSSC 2014i).



Homoranthus lunatus occurs in Boonoo Boonoo, Bald Rock and Basket Swamp National Parks and on
private property (TSSC 2008j). Prefers sandy soils on granite outcrops and slopes in association with heath,
shrub and woodlands (OEH 2014).



Indigofera efoliata was recorded in 1955 in the Dubbo area, more recent surveys failed to find any individuals
(TSSC 2008k). The species occurs on stony ground in red-brown sandy loam on a slight rise, among
ironstone formation (TSSC 2008k).



Kunzea cambagei occurs in the western and southern Blue Mountains with four main populations. The
species is reserved in Kanangra-Boyd and Nattai National Parks (TSSC 2014l). Occurs on damp, sandy soils
in wet heath or mallee open scrub at higher altitudes on sandstone outcrops or Silurian sediments (OEH
2014).



Leptospermum deanei occurs in the north-west suburbs of Sydney, and is represented in Davidson State
Recreation area, Marramarra National Park and Garigal National Park (DOE 2014). The species occurs in
riparian shrub on sandy alluvial soil or sand over sandstone (OEH 2014).



Micromyrtus blakelyi is restricted to areas near the Hawkesbury River, north of Sydney. Distribution extends
from north of Maroota in the north, to Cowan in the south. All known populations occur within the Baulkham
Hills and Hornsby Local Government Areas. Found on shallow sandy soil in cracks and depressions of
sandstone rock platforms (OEH 2014).



Micromyrtus minutiflora occurs in the Cumberland Plains, only one population of fewer than 50 plants is
conserved within the Castlereagh Nature Reserve. The species occurs in association with Castlereagh
Scribbly Gum woodland, Ironbark forest, shale/gravel transition forest on sandy clay or gravelly soils of
tertiary alluvium (TSSC 2008m, OEH 2014).



Ozothamnus tesselatus is restricted to a few locations of eucalypt woodland north of Rylstone, NSW, and is
conserved within the Goulburn River National Park and Munghorn Gap Nature Reserve. This species has
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been collected at eight sites in a restricted area over a range of 300 km² (TSCC 2008n).


Most records for Persoonia acerosa are outside conservation areas, although some populations occur within
the Blue Mountains and Kanangra-Boyd National Parks and at a number of council reserves. Occurs in
communities of dry sclerophyll forest, scrubby low-woodland and heath on well drained soils of sandstone
admixtures, laterite and gravels, from 550–1000 m altitude (TSSC 2008o, OEH 2014).



Persoonia glaucescens is found from Picton to Kangaroo Valley, restricted to the area bounded by Buxton,
Bullio, Fitzroy Falls and Kangaloon in central-eastern NSW. Localities at which this species has been
collected include: Buxton; Hill Top; Nattai Creek, Welby; Kangaloon (Weston 1995). Found in woodland to dry
sclerophyll forest on clayey and gravely laterite (OEH 2014).



Persoonia hirsuta occurs in small scatted populations around Sydney, with nine of the known populations are
or partly on conservation reserves (TSSC 2008q). The species is distributed from Singleton in the north, along
the east coast to Bargo in the south and the Blue Mountains to the west. It has a large area of occurrence, but
occurs in small populations. The species occurs on sandy soils in dry sclerophyll open forest, woodland and
heath on sandstone (OEH 2014).



Persoonia nutans restricted to the Cumberland Plain in western Sydney, between Richmond in the north and
Macquarie Fields in the south. The species has a disjunct distribution, with the majority of populations (and
99% of individuals) occurring in the north of the species range in the Agnes Banks, Londonderry,
Castlereagh, Berkshire Park and Windsor Downs areas. Core distribution occurs within the Penrith (and to a
lesser extent Hawkesbury) LGAs, with isolated and relatively small populations also occurring in the
Liverpool, Campbelltown, Bankstown and Blacktown LGAs. The species occurs with sclerophyll forest and
woodland vegetation communities, on aeolian and alluvial sediment (OEH 2014).



Persoonia pauciflora occurs in two known populations (with 98.9% of individuals within the southern-most
population). The land is held by private landholders, Cessnock City Council and the NSW Department of
Lands. (NSW OEH 2012a). Occurs in dry open forest or woodland on silty sandstone (OEH 2014).



Pimelea curviflora var. curviflora occurs in the coastal areas of Sydney and Illawarra regions. The species
was historically recorded within Garigal National Park and Muogamarra Nature Reserve, but more recent
surveys did not record these populations (TSSC 2008r). Occurs on shaley/lateritic soils over sandstone and
shale/sandstone transition soils on ridgetops and upper slopes amongst woodlands (OEH 2014).



Pimelea spicata occurs in two disjunct areas; the Cumberland Plain (Marayong and Prospect Reservoir south
to Narellan and Douglas Park) and the Illawarra (Landsdowne to Shellharbour to northern Kiama) (OEH
2014).



Pimelea venosa is known only from the Bolivia Hill area south of Tenterfield, historically recorded populations
appear to have been lost and a new population was recorded in 2012. The area is now managed as the
Bolivia Hill Nature Reserve. The species occurs in eucalyptus open woodland on deep granite of black sandy
soils (OEH 2014).



Pomaderris brunnea is found in a very limited area around the Colo, Nepean and Hawkesbury Rivers,
including the Bargo area and near Camden. It also occurs near Walcha on the New England tablelands and in
far eastern Gippsland in Victoria. The species grows in eucalypt woodland or forest in flood plains or creek
lines (DoE 2014, OEH 2014).



Pomaderris cotoneaster has a very disjunct distribution, being known from the Nungatta area, northern
Kosciuszko National Park (near Tumut), the Tantawangalo area in South-East Forests National Park and
adjoining freehold land, Badgery’s Lookout near Tallong, the Yerranderie area, the Canyonleigh area and
Ettrema Gorge in Morton National Park. Occurs in a range of habitats including forest, amongst rock beside a
creek, steep gullies between sandstone cliffs and rocky forested slopes (OEH 2014).



Pomaderris pallida has been recorded from near Kydra Trig (north-west of Nimmitabel), Tinderry Nature
Reserve, the Queanbeyan River (near Queanbeyan), the Shoalhaven River (between Bungonia and Warri),
the Murrumbidgee River west of the ACT and the Byadbo area in Kosciuszko National Park in shrub and
woodland communities (OEH 2014).



Pomaderris parrisiae has been recorded in Egan Peaks Nature Reserve, Wadbilliga National Park (near
Wadbilliga Trig) and South East Forests National Park (Brown Mountain / Cochrane Dam area), with a
questionable record in Ben Boyd National Park. Occurs on rocky shrubland or tall open forest on skeletal soils
or escarpment ranges (OEH 2014).



More than 90% of known individuals of Prostanthera askania occur on private freehold land, and the species
is not known from any reserves (NSW DEC 2006c). It occurs over a very restricted geographic range (of less
than 12 km) within the Wyong and Gosford LGAs. Eight populations are known from the catchments of
Ourimbah Creek, Narara Creek, Dog Trap Gully, Chittaway Creek and Berkeley Creek. A further two
populations are known from the Erina Creek–Fires Creek catchment. The species may also have occurred in
West Gosford. Prefers moist sclerophyll forest and warm temperate rainforest communities, the species occur
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adjacent to drainage lines (OEH 2014).


The distribution of Prostanthera cineolifera is poorly known, but it is considered highly restricted (TCCS
2008u). It occurs in only a few localities near Walcha, Scone, Cessnock and St Albans. Prefers open
woodland on shallow or skeletal soils or exposed sandstone ridges (OEH 2014).



Prostanthera discolor occurs at four localities and is represented within Wollemi and Goulburn River National
Parks (TSSC 2008v). It is restricted to only a few localities from Bylong to the Baerami Valley within the
Rylstone and Muswellbrook LGAs. It occurs in dry sclerophyll forests on rocky or well-drained alluvial
substrates (OEH 2014).



Prostanthera junonis occurs in nine populations on a variety of public and privately held land, two populations
occur in the Brisbane Waters National Park (NSW NPWS 2000). It has a north-south range of approximately
19 km on the Somersby Plateau in the Gosford and Wyong LGAs. It occurs over weathered Hawkesbury
sandstone in association with open forest, low woodland and open scrub (OEH 2014).



Prostanthera marifolia occurs at three sites, including one in Garigal National Park (DoE 2014). The single
population is fragmented by urbanisation within an area of 2km². Two of the sites are within the Manly LGA
and one is in the Warringah LGA. The species occurs with or close to the endangered Duffys Forest
ecological community (OEH 2014).



Prostanthera stricta occurs from Mt Vincent to Genowlan Mountain in the Central Tablelands. It is found at
Dingo Creek and the Widden and Baerami Valleys in the Central Western Slopes. Often locally dominant in
heath or scrub communities along cliff edges of within a range of tall open forest types (OEH 2014).



Pultenaea aristata has a limited distribution on the Woronora Plateau, NSW, in a small area between
Helensburgh, south of Sydney, and Mt Kiera above Wollongong (OEH 2014). The species is protected in
Dharawal SCA, Heathcote NP and the Illawarra SCA (TSSC 2008x). Occurs in dry sclerophyll woodland, or in
wet heath on sandstone (OEH 2014).



Pultenaea glabra is restricted to the higher Blue Mountains and has been recorded from the KatoombaHazelbrook and Mount Victoria areas, with unconfirmed sightings in the Mount Wilson and Mount Irvine
areas. All known populations occur within the Blue Mountains LGA. The species grows within dry sclerophyll
forest in swamp margins, on hill slopes, gullies and creek banks, or with tall damp heath on sandstone (OEH
2014).



Pultenaea parviflora is endemic to the Cumberland Plain. Its core distribution is from Windsor to Penrith and
east to Dean Park. Outlier populations are recorded from Kemps Creek and Wilberforce. The species may be
locally abundant and occurs in association with scrubby or heath areas or shale gravel transition forest (OEH
2014).



Styphelia perileuca is known from a few populations near Cathedral Rock National Park and New England
National Park, on the eastern edge of the New England Tablelands of NSW and a single population near
Coolacurrippa, west of Comboyne on the mid-north coast. Occurs in dry forest on sandy soils over granite
and trachyte, and shrublands surrounding swamps (OEH 2014).



Swainsona recta persists in the Queanbeyan and Wellington-Mudgee areas. Over 80% of the southern
population grows on a railway easement. It is also known from the ACT and a single population of four plants
near Chiltern in Victoria. The species has a total area of occupancy of approximately 34.3 ha (OEH 2012b).
Occurs in the grassy understory of woodland and open forests (OEH 2014).



Triplarina imbricata is found only in a few locations in the ranges south-west of Glenreagh and near Tabulam
in north-east NSW. The species occurs in low open forests with Water Gum along watercourses, or in
montane bogs (OEH 2014).



Triplarina nowraensis has five known populations. Three of these form a cluster to the immediate west of
Nowra. A fourth, much smaller population is found 18km south-west of Nowra in the Boolijong Creek Valley.
The fifth population is located north of the Shoalhaven River on the plateau above Bundanon. Occurs on
poorly drained, gently sloping sandstone shelves or along creek lines underlain by Nowra Sandstone (OEH
2014).



Westringia kydrensis occurs at Kydra Reefs, south-east of Cooma (OEH 2014). It is endemic to NSW and is
also found in Coolumbooka Nature Reserve. This species has also been recorded in the Queanbeyan area
and near Tuross Falls (TSSC 2008y). Occurs in heathland on shallow rocky granite or quartzite (OEH 2014).



Zieria baeuerlenii occurs in only one location north-west of Nowra. The population occurs in a total of 43
colonies in six discrete clusters. These clusters are confined within a 0.5 km x 1.0 km area of the bushland,
and are found on both sides of Bomaderry Creek (OEH 2014). The area of occupancy is probably about 1-2
ha (Barratt 2007). The species occur at one location north of Nowra on a rocky plateau with shrubby
woodland, shrubby open forest and closed scrub (OEH 2014).



Zieria citriodora is known from two sites of low woodland in NSW, Numerella and Kybean Trig, east of Cooma
(OEH 2014). The area of occupancy is thought to be approximately 17 hectares (DoE 2014).
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Zieria granulata is restricted to the Illawarra region where it is recorded from a number of sites. Known only
from Goonoo SCA. The species grows in dry sclerophyll forest on light sandy soil, the species primarily
occupies the coastal lowlands between Oak Flats and Toolijooa, in the Shellharbour and Kiama LGAs. It
covers a range of approximately 22 kilometres. Occurs in association with a range of vegetation types on dry
ridge tops on shallow volcanic soils, on moist slopes of the Illawarra escarpment, or low-lying areas on
Quaternary sediments (OEH 2014).



Zieria ingramii covers a geographic range of 25 km, and is only known only from Goonoo SCA, about 40 km
north-east of Dubbo (OEH 2014).



Zieria obcordata occurs at two sites with a geographic range of 105 km. These are in the Wuuluman area
near Wellington, comprising of a single subpopulation over 3 sites comprising 209 plants and Crackerjack
Rock/Rock Forests area NW of Bathurst. Grows in eucalyptus woodland, Acacia shrubland and eucalypt and
Callitris woodland (OEH 2014).

Generally most species appear to flower between spring and summer, and fruit between summer and autumn.
However this varies greatly between species and latitude/longitude. Pollination (if known) for most species is by
insects/birds. However, the exact mechanisms of pollination are largely unknown for many species. Seed
dispersal occurs via a variety of mechanisms or is unknown for many species.


Acacia bynoeana flowers in the summer from September to March, with pods produced from November to
January (Benson & McDougall 1996; NSW NPWS 1999). The species may self-pollinate or outcross, but is
likely to be pollinated by native bees and wasps (Bernhardt 1987). Seed production is minimal (NSW NPWS
1999), with little local seed dispersal (Benson & McDougall 1996). It is clonal and spreads vegetatively via
underground stems (Driscoll 2006).



Acacia georgensis flowers from August to October, although flowering has also been recorded in February
(Briggs & Leigh 1990). Pods develop in December (Tindale 1980). Insect pollination is assumed but birds may
be involved. Seeds may be dispersed by birds and ants (NSW NPWS 2003b). Adults are killed by fire and
regeneration is from seed (Briggs & Leigh 1990).



Acacia gordonii flowers from August to September and produces pods from October to February (OEH 2014).
This species resprouts and germinates prolifically after high intensity fires (Benson & McDougall 1996). It is
likely that the species’ ability to resprout following fire varies (OEH 2014).



Acacia pubescens has unknown longevity, but clonal species are known to survive for many decades. This
species flowers from August to October. Pollination is usually by insects and birds. The pods mature from
October to December. Recruitment is commonly from vegetative reproduction rather than from seedlings. The
percentage of pod production and seed fall for this species appears to be low. Requires a minimum fire-free
period of 5 - 7 years to develop an adequate seedbank (OEH 2014).



Acacia terminalis subsp. terminalis flowers in autumn and is pollinated by small birds and bees. The seeds
mature in November and are dispersed by ants. Recruitment in this species mainly occurs after fire (NSW
DEC 2005a).



Astrotricha roddii flowers from October to February. This species is thought to be only short-lived, with a lifespan of possibly less than 10 years (OEH 2014). A limited amount of information is available about this
species’ life cycle. Germinates from seed in disturbed areas (L. Copeland, pers. comm., 2014).



The male and female flowers of Bertya ingramii occur on the same plant. Female flowers have about eight
weeks of intermittent synchrony with male flowers. This species flowers from August to November and is
capable of self-pollination, although fruit set is higher when outcrossed pollination occurs. Seed viability is
high but seedling establishment is low. Individuals can live in excess of 20 years. Native ants move close to
100% of seeds to their nests (OEH 2014).



Bertya opponens flowers from June to August. Pollen is probably dispersed by wind, or perhaps European
honey-bees (NSW NPWS 2002a). A long-lived species, surviving for more than 26 years. Populations may
need some form of disturbance to stimulate recruitment (NSW SC 2009). Prolific regrowth of plants in the
Jacks Creek SF population occurred after fire-break grading; the species may resprout from the roots
following disturbance (NSW NPWS 2002a). Most plants are killed by fire, although wildfires may increase the
rate of germination from the seed bank (NSW SC 2009).



Boronia umbellata flowers from June to November (Weston 1990; Duretto 1999). Fruits mature on the plant
from October to December (Steenbeeke 1998; Duretto 1999). It appears to regenerate well after disturbance,
but it is unknown if ongoing disturbance affects long-term persistence (OEH 2014).



The longevity of Darwinia biflora is thought to be 15-20 years. Flowering occurs throughout the year but is
concentrated in autumn, with mature fruits produced from May to August. This species self-pollinates (OEH
2014). Fruit production is variable, but is very low in plants under five years old (Auld et al. 1993).



Epacris sparsa flowers from April to June, with unknown pollinators. No evidence of vegetative spread is
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available for this species, but plants resprout readily from lignotubers after disturbance (OEH 2014).


Grevillea acanthifolia subsp. paludosa flowers from September to December (Makinson, 2000). The larger
known population consists solely of old plants of similar age. The species is bird-pollinated and, although
seed is set, no seedlings are apparent. It is probably fire-sensitive, but it may have some capacity to resprout
after a fire (OEH 2014).



Grevillea beadleana flowers mainly in late spring or summer, but can continue into early winter (C. Gross
pers. obs.). This species is self-compatible (Gross & Smith unpublished data). Various birds, European
Honeybees, native bees and small, native mammals are potential pollinators (Smith pers. comm.). The seeds
remain in the developed pods for about four weeks (NSW DEC 2004a).



Grevillea caleyi is killed by fire and relies on recruitment from the soil seed bank. Flowering is sporadic
through the year, with a spring pulse. Only about 3% of flowers set seed. Pollination is by birds, and species
may be self-compatible (OEH 2014).



Grevillea evansiana flowers from August to December, with peak flowering in September. Probably a firesensitive, obligate seeder which recruits from the soil seed bank after fire. Seedling recruitment can occur
without fire, but is promoted by disturbance or canopy gaps (OEH 2014).



Grevillea guthrieana flowers mainly in spring but can continue throughout summer. This species fruits from
spring to early summer (NSW NPWS 2003c). Little information was available on the life cycle attributes of this
species.



Grevillea iaspicula flowers mostly in winter and spring. This species is primarily bird-pollinated. The species
readily sets seeds which ripen in late December. Recruitment is episodic and dependent on favourable
conditions, but seedling establishment can be reasonably plentiful (OEH 2014).



Grevillea masonii resprouts from its lignotuber following disturbance and regenerates from seed after fire.
Flowering usually commences from two to three years of age with plentiful seed produced. Dispersal occurs
by wind, gravity and ants (OEH 2014).



Grevillea mollis may flower at any time of the year but mostly from winter to spring (OEH 2014). Plant
appears to depend on reproduction by seed, rather than resprouting after fire (NSW NPWS 2002b).



Grevillea molyneuxii flowers in all seasons. It is killed by fire but can regenerate from seed in open spaces.
Very young plants bear flowers, so the species is probably well adapted to fire (OEH 2014).



Grevillea obtusiflora subsp. obtusiflora flowers sparsely in winter and spring, peaking in October. Fruits, seeds
and seedlings have not been recorded, indicating root suckering for reproduction. G. obtusifolia subsp.
fecunda flowers abundantly in spring and sets copious amounts of fruit. Both subspecies are mainly pollinated
by birds, with bees as potential secondary pollinators. Seed is most likely dispersed directly below the plant
and is distributed by wind, water and ants (OEH 2014).



Grevillea parviflora subsp. parviflora can sucker from a rootstock and most populations show vegetative
spread, particularly after disturbance by fire. Flowering occurs from July to December and from April to May.
Flowers are insect-pollinated and seed dispersal is limited (OEH 2014).



Grevillea rhizomatosa was thought to be exclusively clonal, but fruit has been recorded in three populations
(Caddy and Gross 2006). Not all individuals flower each year and recolonisation after fire occurs by
resprouting from stem bases and suckering (Caddy and Gross 2006).



Grevillea shiressii flowers mainly late winter to spring (July-December), with seed released at maturity in
October. Flowers are bird pollinated and seeds are dispersed by ants (OEH 2014).



Hakea archaeoides flowers from October to December. Plants are lignotuberous (DoE 2014a).



Haloragodendron lucasii flowers from August to November with fruits appearing from October to December. It
is a highly clonal species, with the ability to resprout from its rootstock (OEH 2014).



Homoranthus darwinioides flowers year round, but primarily in spring and summer (Copeland et. al., 2011) or
from March to December (OEH 2014). Little information was available on the life cycle attributes of this
species.



Homoranthus lunatus flowers from July to November. The species does not spread vegetatively and is an
obligate seeder (OEH 2014).



Indigofera efoliata flowers from August to October and fruits from November to February. It almost certainly
dies back to a substantial underground rootstock in unfavourable seasons (OEH 2014).



Kunzea cambagei flowers between September and November (OEH 2014). Little information was available
on the life cycle attributes of this species.



Leptospermum deanei flowers from October to November, with mature fruits recorded in December (DoE
2014a). Little information was available on the life cycle attributes of this species.



Micromyrtus blakelyi flowers in spring from September to November and produces fruit from October to
November. It is a fire-sensitive species, with adults killed by fire and recruitment occurring from a soil seed
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bank. It is not known whether germination occurs in the absence of disturbance (OEH 2014).


Micromyrtus minutiflora flowers sporadically from June to March. Its response to fire and mechanical
disturbance is uncertain. May regenerate by resprouting or germination of soil-stored seed (OEH 2014).



Ozothamnus tesselatus. No information was available on the life cycle attributes of this species.



Persoonia acerosa flowers from December to May and is pollinated by native plaster bees and native reed
bees (Bernhardt & Weston 1996).



Persoonia glaucescens flowers from late summer to autumn (January to May). Plants are killed by fire and
recruitment is solely from seed. This species may benefit from reduced competition and increased light on
disturbance margins including roadsides (OEH 2014).



Persoonia hirsuta flowers mainly from November to January (Weston 1995) but occasionally as early as
September (Weston & Johnson 1991). There have been no studies of the biology, breeding system,
pollination vectors or dispersal of P. hirsuta (FloraSearch 2009). It is thought that native bees from the
Leioproctus genus are an important pollinator for Persoonia (Bernhardt & Weston 1996).



Persoonia nutans mainly flowers from November to March and sporadically year round. It is an obligate seed
regenerator. Seed germination is promoted by fire and physical disturbance (OEH 2014).



Persoonia pauciflora flowers from January to May. Its breeding system is unknown, but it is likely that native
bees are required for pollination (OEH 2014).



Pimelea curviflora var. curviflora flowers from October to May. It is likely to be a fire tolerant species capable
of resprouting due to the presence of a tap root and germinating after fire (OEH 2014).



Pimelea spicata is dependent on seed production for recruitment, flowering occurs sporadically during the
year depending on weather conditions. Self-pollination is thought possible and fruit production is extremely
variable between years (NSW DEC 2006b).



Pimelea venosa typically flowers from October to December, although flowering has also been recorded in
June (OEH 2014). Little information was available on the life cycle attributes of this species.



Pomaderris brunnea flowers are produced from September to October, with seed maturing at 4-6 years and
an expected lifespan of 10 – 20 years (DoE 2014). Little information was available on the life cycle attributes
of this species.



Pomaderris cotoneaster flowers from October to November, with seed released predominantly in late January
and early February (NSW DECCW 2009). Little information was available on the life cycle attributes of this
species.



Pomaderris pallida flowers from mid-September to early December (OEH 2014). Little information was
available on the life cycle attributes of this species.



Pomaderris parrisiae flowers in October and November, and fruits ripen from December to January (TSSC
2008t). Little information was available on the life cycle attributes of this species.



In some locations Prostanthera askania appears to propagate vegetatively by ‘stem-layering’ where prostrate
branches take root where they remain in contact with the soil. Flowering usually occurs in spring, however the
timing of both flowering and fruiting can be variable (OEH 2014).



The life span of Prostanthera cineolifera is expected to be around 10-20 years while the estimated minimum
time to produce seed is approximately 3-4 years (OEH 2014).



Prostanthera discolor flowers September to October and is probably pollinated by insects (OEH 2014).



Prostanthera junonis flowers from July to October and fruits from October to December. Seeds germinate in
response to light (DoE 2014).



Prostanthera marifolia has been recorded flowering in spring, although flowering may occur throughout much
of the year (DoE 2014). Little information was available on the life cycle attributes of this species.



Prostanthera stricta is thought to mature at 3 – 5 years and recruitment is from the soil seed bank (TSSC
2008w).



Pultenaea aristata flowers in winter and spring (OEH 2014). Little information was available on the life cycle
attributes of this species.



Pultenaea glabra flowers from September to November, with mature fruit from October to December. Adult
plants are killed by fire and recruitment occurs from a persistent soil stored seed bank. Seed germination will
not occur in the absence of fire (OEH 2014).



Pultenaea parviflora flowers between August and November. Pollinators are unknown but ants are implicated
in the dispersal of the species as the seed has an aril. Reproductive maturity may not be reached for 3-4
years, and peak reproduction until 5-6 years. The individual lifespan is estimated at about 20 years. There is
no evidence of vegetative spread (OEH 2014).



Styphelia perileuca flowers in September (OEH 2014). Little information was available on the life cycle
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Item

Summary
attributes of this species.

Key threats



Swainsona recta flowers in spring, usually between September to December, peaking during October.
Pollination is primarily via insects, and plants can also self-pollinate. Fruits ripen from late December to early
January. Plants die back in summer, shooting again from rootstock in autumn and winter, usually between
April to August (NSW OEH 2012b).



Triplarina imbricata flowers from November to December (RBGDT 2014). Little information was available on
the life cycle attributes of this species.



Triplarina nowraensis flowers from November to December, and fruits from December to March (Bean 1995).
Individuals can resprout from lignotubers, and plants are expected to reproduce from seed though this
requires confirmation (OEH 2014).



Westringia kydrensis flowers from August to November and fruit is not known (RBGDT 2014). Little
information was available on the life cycle attributes of this species.



Zieria baeuerlenii flowers from late autumn to spring (RBGDT 2014). It is a clonal species which probably
spreads vegetatively via root suckers. There has been no observed fruit set, and pollen may have low
viability. The species appears not to reproduce sexually (NSW DECCW 2010).



Zieria citriodora flowers from late winter to summer (OEH 2014) and fruits observed from early spring to
autumn (Armstrong 2002). Little information was available on the life cycle attributes of this species.



Zieria granulata flowers between early spring and summer (OEH 2014) and fruits in summer. The species
resprouts from stems and roots after physical damage. Nectar-seeking flies act as pollinators (Armstrong
2002). Forcible ejection from mature fruit disperses seed and secondary dispersal by ants may occur. Mass
seed germination can follow soil disturbance (OEH 2014).



Zieria ingramii flowers in spring and fruit in summer. Plants can flower and fruit any time between July and
March (OEH 2014). Most aspects of pollination and reproduction are unknown. Generally Zieria species are
pollinated by flies and occasionally by butterflies, bees and beetles (Armstrong 2002). Seeds are forcibly
released and may be dispersed by ants (Gross and Mackay 1998).



Zieria obcordata flowers occur in September and October (Briggs & Leigh 1990), and fruit in summer
(Armstrong 2002). The species is genetically self-incompatible, and requires outcross pollen to set seed.
Native bees, hover flies and bush flies may be pollinators (NSW DEC 2007b).

All species are impacted by the following:


Vegetation / habitat clearing and fragmentation



Roadworks



Weed invasion



Inappropriate burning regimes (e.g. high intensity, too frequent, infrequent)



Altered hydrological regimes (e.g. changed pH, pollution, sediment, flow)



Grazing / trampling by animals (e.g. native or introduced herbivores)



Human disturbance (e.g. recreational, bush rock removal, collecting, wood harvest).

The following species may also be impacted by disease (i.e. Phytophthora, Myrtle Rust):


Acacia pubescens



Acacia terminalis subsp. terminalis



Grevillea guthrieana



Grevillea molyneuxii



Grevillea shiressii



Hakea archaeoides



Micromyrtus blakelyi



Persoonia acerosa



Persoonia glaucescens



Styphelia perileuca



Triplarina imbricata



Triplarina nowraensis

The following species may also be impacted by European honey bees (i.e. ineffective pollination):

Relevant conservation advice,
recovery plans and threat



Persoonia glaucescens



Persoonia hirsuta

Commonwealth Conservation Advice or Listing Advice has been prepared for the following:


Acacia georgensis
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Item

Summary

abatement plans



Acacia gordonii



Acacia bynoeana



Astrotricha roddii



Bertya ingramii



Boronia umbellata



Darwinia biflora



Epacris sparsa



Grevillea acanthifolia subsp. paludosa



Grevillea evansiana



Grevillea guthrieana



Grevillea iaspicula



Grevillea mollis



Grevillea molyneuxii



Grevillea parviflora subsp. parviflora



Grevillea rhizomatosa



Grevillea shiressii



Hakea archaeoides



Haloragodendron lucasii



Homoranthus darwinioides



Homoranthus lunatus



Indigofera efoliata



Kunzea cambagei



Leptospermum deanei



Micromyrtus blakelyi



Micromyrtus minutiflora



Ozothamnus tesselatus



Persoonia acerosa



Persoonia glaucescens



Persoonia hirsuta



Persoonia pauciflora



Pimelea curviflora var. curviflora



Pimelea venosa



Pomaderris pallida



Pomaderris parrisiae



Prostanthera cineolifera



Prostanthera discolour



Prostanthera stricta



Pultenaea aristata



Pultenaea glabra



Pultenaea parviflora



Styphelia perileuca



Triplarina imbricata



Westringia kydrensis

Recovery Plans have been prepared for:


Acacia pubescens (Plan prepared in 2003, updated version required)



Acacia terminalis subsp. terminalis MS



Bertya opponens (Plan prepared in 2002, updated version required)



Darwinia biflora



Grevillea beadleana (Plan prepared in 2004, updated Plan required)



Grevillea caleyi (Plan prepared in 2004, updated Plan required)



Grevillea obtusiflora (Plan prepared in 2001, updated Plan required)



Persoonia nutans (Plan prepared in 2006, updated Plan required)
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Item

Summary


Persoonia pauciflora



Pimelea spicata (Plan prepared in 2006, updated Plan required)



Pomaderris brunnea



Pomaderris cotoneaster



Prostanthera askania (Plan prepared in 2006, updated Plan required)



Prostanthera junonis (Plan prepared in 2000, updated Plan required)



Swainsona recta



Triplarina nowraensis



Zieria baeuerlenii



Zieria citriodora



Zieria granulata (Plan prepared in 2005, updated Plan required)



Zieria ingramii (Plan prepared in 2007, updated Plan required)



Zieria obcordata

Recovery Plans currently do not exist for:


Acacia bynoeana



Acacia georgensis



Acacia gordonii



Acacia pubescens (Plan prepared in 2003, updated Plan required)



Astrotricha roddii



Bertya ingramii



Bertya opponens (Plan prepared in 2002, updated Plan required)



Boronia umbellata



Darwinia biflora



Epacris sparsa



Grevillea acanthifolia subsp. paludosa



Grevillea beadleana (Plan prepared in 2004, updated Plan required)



Grevillea caleyi (Plan prepared in 2004, updated Plan required)



Grevillea evansiana



Grevillea guthrieana



Grevillea iaspicula



Grevillea masonii



Grevillea mollis



Grevillea molyneuxii



Grevillea obtusiflora (Plan prepared in 2001, updated Plan required)



Grevillea parviflora subsp. parviflora



Grevillea rhizomatosa



Grevillea shiressii



Hakea archaeoides



Haloragodendron lucasii



Homoranthus darwinioides



Homoranthus lunatus



Indigofera efoliata



Kunzea cambagei



Leptospermum deanei



Micromyrtus blakelyi



Micromyrtus minutiflora



Ozothamnus tesselatus



Persoonia acerosa



Persoonia glaucescens



Persoonia hirsuta



Persoonia nutans (Plan prepared in 2006, updated Plan required)



Pimelea curviflora var. curviflora
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Item

1.2

Summary


Pimelea venosa



Pimelea spicata (Plan prepared in 2006, updated Plan required)



Pomaderris pallida



Pomaderris parrisiae



Prostanthera cineolifera



Prostanthera askania (Plan prepared in 2006, updated Plan required)



Prostanthera discolor



Prostanthera junonis (Plan prepared in 2000, updated Plan required)



Prostanthera marifolia



Prostanthera stricta



Pultenaea aristata



Pultenaea glabra



Pultenaea parviflora



Styphelia perileuca



Triplarina imbricata



Westringia kydrensis



Zieria granulata (Plan prepared in 2005, updated Plan required)



Zieria ingramii (Plan prepared in 2007, updated Plan required)

Dry sclerophyll shrubs risk review

Loss of native vegetation

Loss of Habitat

Direct mortality

Loss of Connectivity

Loss of resources (for
foraging / nesting fauna)

Fragmentation (edge
effects, isolation, barriers)

Disturbance (light, noise,
wind)

Water quality or
alterations to flow regimes

Invasive species

Spread of pathogens

Hazard

Minor work - preparatory, rehabilitation,
investigative

1/2VL

1/2VL

1/1VL

3/1L

1/2VL

2/2L

3/1L

2/2L

3/3M

2/2L

Minor work - infrastructure work within road
footprint

1/2VL

1/2VL

1/1VL

2/1VL

1/2VL

1/2VL

1/1VL

1/2VL

1/1VL

1/1VL

Minor work - supporting infrastructure

3/2M

3/2M

1/1VL

1/2VL

3/2M

1/2VL

1/1VL

1/2VL

1/1VL

2/1VL

Ancillary facilities

3/2M

3/2M

3/1L

3/2M

3/2M

4/2M

2/1VL

3/2M

3/1L

2/2L

Primary infrastructure work

4/4VH

5/4VH

4/2M

4/3H

4/3VH

5/3H

4/2M

3/3M

4/3H

3/4H

Supporting infrastructure - basins, drains
and culverts

3/2M

3/2M

3/2M

3/1L

3/2M

3/2M

3/2M

3/3M

3/2M

3/2M

Work within waterways

3/2M

3/2M

2/1VL

2/1VL

3/2M

2/1VL

3/2M

3/2M

2/1VL

3/1L

Utilities and fencing

3/2M

3/2M

1/2VL

2/2L

3/2M

2/2L

3/2M

2/2L

3/1L

3/2M

Activity
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1.3

Dry sclerophyll shrubs assessment

Hazard and assessment
Loss of native vegetation, habitat and resources
Primary infrastructure works were assessed as very high risk activities of concern to the dry sclerophyll shrubs group. This is because primary
infrastructure works have a likely or almost certain chance of clearing native vegetation and habitat containing plants in this group. Many of the
species of this group have small populations in restricted distributions. For example Acacia gordonii, Epacris sparsa, Haloragodendron lucasii,
Persoonia hirsuta, Persoonia pauciflora and Prostanthera marifolia have small population sizes or restricted distributions. Where primary
infrastructure occurs near these species, there is a chance that their habitats would be removed. The consequences would be major if one or
populations of these species were cleared. The activities are likely to impact on populations, clear habitat and potentially disrupt the breeding cycle of
plants in the dry sclerophyll shrubs group. Actions that result in these impacts will increase the chances of local extinction.
For Indigofera efoliata, clearance of potential habitat would be a catastrophic risk. This is because this species, while thought to be extinct, persists as
an underground rootstock during unfavourable conditions. If works were to occur anywhere near the last known location of this species, surveys
should only be undertaken during favourable conditions.
Loss of connectivity and increased fragmentation
Primary infrastructure works were assessed as high risk activities of concern to the dry sclerophyll shrubs group. Due to the likelihood of vegetation
clearance (see above), loss of connectivity and fragmentation will occur. The high risk activities are likely to directly reduce habitat through
fragmentation, disrupt breeding cycles by increasing distance between patches and reduce overall ‘fitness’ of populations by restricting gene flow (as
a consequence of reduction in connectivity). The long term consequence of these impacts while not known is likely to result in increased chances of
local extinctions. This is of concern to this group of species that have relatively small population sizes or have already fragmented populations.
Examples of species with fragmented populations include Darwinia biflora, Ozothamnus tessellatus, Pimelea spicata, Pomaderris brunnea,
Pomaderris cotoneaster and Pomaderris pallida.
Invasive species
All of the species in the dry sclerophyll shrubs group are susceptible to loss as a result of weed invasions. For this reason, primary infrastructure
works were assessed as high risk activities associated with this impact. It is likely that this is the case for two reasons: the small number of plants in
populations and the small number of populations in restricted ranges. Primary infrastructure works usually result in vegetation clearance, the use of
many pieces of plant and equipment and the movement of large volumes of soil. All of these activities will increase the chances of introduction or
spread of invasive species. Without appropriate treatment, sensitive to threatened species’ requirements, competition from weeds can increase
chances of extinction. It should also be noted that while not a high or very-high risk, the activity associated with rehabilitation if carried out incorrectly
may also result in impacts on these species. This is because either the inappropriate use of herbicides may result in direct mortality or because
landscaping with inappropriate plantings or unclean fill may increase competition.
Spread of pathogens
Because of the possible likelihood of bulk earthworks being carried out during primary infrastructure activities, these works were assessed as highrisk activities for some of the dry sclerophyll shrubs. For 12 of these shrubs, they have been listed as being particularly susceptible to pathigens such
as Phytophthora cinnamomi and myrtle rust. These species were Acacia pubescens, Acacia terminalis subsp. terminalis, Grevillea guthrieana,
Grevillea molyneuxii, Grevillea shiressii, Hakea archaeoides, Micromyrtus blakelyi, Persoonia acerosa, Persoonia glaucescens, Styphelia perileuca,
Triplarina imbricata andTriplarina nowraensis.

1.4

Guidelines, policies and procedures relevant to Dry sclerophyll shrubs

Project development and assessment (pre-construction)
Roads and Maritime have a number of policies, guidelines, procedures (Program documents) that assist in identifying,
avoiding, minimising and assessing potential impacts to Specified Protected Matters. These documents support Roads
and Maritime fulfil their statutory responsibility under NSW and Federal legislation to consider and assess its activities
and its effect on the environment. Primarily, the approach taken by Roads and Maritime to assess potential impacts on
Specified Protected Matters is driven through the requirements of the Environmental assessment procedure for routine
and minor works (EIA PO5 1) or the Environmental assessment procedure for project review of environmental factors
(EIA PO5 2). Other key pre-construction guidance documents developed by Roads and Maritime that relate to Specified
Protected Matters include the Environmental Impact Assessment Practice Note - Biodiversity Assessment, the Draft
Wildlife Connectivity Guidelines – Managing Wildlife Connectivity on Road Projects and the Guideline for Biodiversity
Offsets.
Further detail regarding Roads and Maritime guidelines (pre-construction) that relate to identifying, avoiding, minimising
and assessing potential impacts to Specified Protected Matters is provided in Chapter 3 of the Strategic Assessment
Report.
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Project implementation (construction)
Roads and Maritime also have a number of Program documents that assist in minimising and managing potential
impacts to Specified Protected Matters during the construction phase of projects, including through application of
measures identified in the Biodiversity Guidelines: Protecting and Managing Biodiversity on RTA Projects (2011) and
through a number of documents that specify Roads and Maritime requirements for contractors constructing projects,
including RMS QA Specification G36 – Environmental Protection (Ed4,Rev3 2014), RMS QA Specification G38 – Soil
and Water Management (Ed2, Rev1 2014) and RMS QA Specification G40 - Clearing and Grubbing (Ed1, Rev1 2012).
During construction Roads and Maritime implement their Environmental Performance System which manages workflow
associated with regular environmental inspections on construction and maintenance projects to reduce potential
environmental risks and evaluate the on-site environmental performance of contractors against their environmental
obligations under the contract and environmental legislation. Further detail regarding Roads and Maritime Program
documentation that assists in minimising and managing potential impacts to Specified Protected Matters in the
construction phase is provided in Chapter 3 of the Strategic Assessment Report.
There are no additional policies, guidelines and procedures outside of those applied by Roads and Maritime that are
specifically relevant to dry sclerophyll shrubs.

1.5

Concluding statement – impacts to Specified Protected Matters

Due to the restricted distributions and small population sizes, activities likely to act directly on populations, their habitats
and breeding cycles were assessed as very high or high-risk activities. Primary infrastructure works, works in basins,
drains, culverts and waterways were those activities associated with these impacts. Major hazards included the loss of
individuals, loss of habitat, loss of native vegetation and connectivity and increases in fragmentation. Competition with
invasive plants was a hazard to all species. Activities associated with primary infrastructure were thought to be the
highest risk in terms of exacerbating this threat. Twelve of the 65 species had specific mention of being susceptible to
pathogens. Where bulk earthworks or movement of soil-laden plant and material between sites occurs near these
species, specific hygiene practices should be implemented in line with the guideline on protecting and managing
biodiversity. It is unlikely that Roads and Maritime activities would affect Bertya ingramii. This is because this species
is almost entirely known from Oxley Wild Rivers National Park. The species Indigofera efoliata is thought to be extinct.
It was previously known only from the Dubbo area. Should works occur in or near habitat associated with this species,
there is a high chance that habitat could be impacted. Although all species had generic references to the impacts of
alterations to flow regimes, no specific information on how changes would impact particular species.
In implementing their Program of policies, guidelines and procedures, Roads and Maritime apply standard Roads and
Maritime guidelines to manage potential impacts to dry sclerophyll shrubs. Risks are managed throughout the project
life-cycle through identifying important habitat and populations, planning for habitat protection, appropriate design to
minimise water quality impacts and barriers to connectivity and devising mitigation measures to ensure ongoing
protection of habitat and water quality throughout operation of the project.
Based on the application of the Program, Roads and Maritime activities (that are subject to Part 5 of the EP&A Act)
would minimise, to the extent possible, the likelihood of an unacceptable impact to dry sclerophyll shrubs.
Roads and Maritime have identified a number of key criteria that it will consider when determining whether an activity
will have an unacceptable impact on a Specified Protected Matter (refer Chapter 3 of the Strategic Assessment Report).
Where Roads and Maritime identify that an unacceptable impact on a Specified Protected Matter may occur, it will not
proceed with the activity as proposed. As identified in Chapter 4 of the Strategic Assessment Report, where Roads and
Maritime identify that an unacceptable impact on a Specified Protected Matter may occur it will consider a number of
options to reduce the impacts to a level that is acceptable, including reviewing the scope of the activity, reviewing the
approvals pathway for the activity and consulting with the Department of Environment regarding the activity. Roads and
Maritime will not proceed with the activity until such time as actions have been undertaken, or are committed to be
undertaken, to ensure impacts will not be unacceptable.
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1.

FL2 - Dry sclerophyll trees

Species included (common name, scientific name)

Listing

SPRAT ID

Allocasuarina glareicola

Endangered

21932

Allocasuarina simulans (Nabiac Casuarina)

Vulnerable

21935

Cadellia pentastylis (Ooline)

Vulnerable

9828

Callistemon pungens

Vulnerable

55581

Callitris oblonga (Pygmy Cypress-pine, Pigmy Cypress-pine, Dwarf
Cypress-pine)

Vulnerable

66687

Eucalyptus benthamii (Camden White Gum, Nepean River Gum)

Vulnerable

2821

Eucalyptus caleyi subsp. ovendenii (Ovenden's Ironbark)

Vulnerable

56193

Eucalyptus camfieldii (Camfield's Stringybark)

Vulnerable

15460

Eucalyptus kartzoffiana (Araluen Gum)

Vulnerable

19330

Eucalyptus pachycalyx subsp. banyabba (Banyabba Shiny-barked Gum)

Endangered

64898

Eucalyptus parvula (Small-leaved Gum)

Vulnerable

56153

Eucalyptus pulverulenta (Silver-leaved Mountain Gum, Silver-leaved
Gum)

Vulnerable

2821

Eucalyptus mckieana (McKie's Stringybark)

Vulnerable

20199

Eucalyptus nicholii (Narrow-leaved Peppermint, Narrow-leaved Black
Peppermint)

Vulnerable

20992

Eucalyptus parramattensis subsp. decadens (Earp's Gum, Earp's Dirty
Gum)

Vulnerable

56148

Eucalyptus robertsonii subsp. hemisphaerica (Robertson's Peppermint)

Vulnerable

56223

Eucalyptus rubida subsp. barbigerorum (Blackbutt Candlebark)

Vulnerable

64618

1.1

Dry sclerophyll trees description

Item

Summary

Description

The dry sclerophyll trees group contains 17 species, 12 of which are from the genus Eucalyptus. They vary in
their biology:


Allocasuarina glareicola is a smooth-barked, slender shrub growing up to 2 m high (Wilson & Johnson, 1989).



Allocasuarina simulans is a shrub that grows to 3 m high with mainly smooth bark and ascending branchlets
(Wilson & Johnson, 1989).



Cadellia pentastylis is a medium to large tree forming a closed or open canopy with eucalypts and cypress
pines (OEH 2014).



Callistemon pungens is a small tree (OEH 2014).



Callitris oblonga is a bushy shrub (OEH 2014).



Eucalyptus benthamii is a tall tree (TSSC 2014).



Eucalyptus caleyi subsp. ovendenii is a rough-barked species approximately 25 m in height with grey-black,
hard, rough and deeply corrugated bark (OEH 2014).



Eucalyptus camfieldii varies between a mallee-like shrub of 4 m or less in height to a straggly tree up to 9 m
high (Leigh, et al., 1984).



Eucalyptus kartzoffiana is a tall tree growing up to 30 m high with rough, pale grey, scaly bark up to 4 m from
the ground above which the bark is smooth and grey or white and sheds in long ribbons (OEH 2014).



Eucalyptus pachycalyx subsp. banyabba is a tall mallee like tree (OEH 2014).



Eucalyptus parvula is a tree growing up to 10 m tall with smooth bark throughout or with some persistent
rough, grey bark on lower trunk (OEH 2014).



Eucalyptus pulverulenta is a distinctive straggly mallee tree (DoE 2014).



Eucalyptus mckieana is a medium sized tree with red-brown stringy or fibrous bark. It is found in grassy open
forest or woodland on poor sandy loams, typically growing on flat or gently sloping areas (OEH 2014).
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Distribution and habitat

Summary


Eucalyptus nicholii is a medium-sized tree up to 20 m tall with rough, thick, grey-brown bark which extending
to the larger branches (OEH 2014).



Eucalyptus parramattensis subsp. decadens is a small woodland tree usually less than 7 m high but can grow
to 15 m (Hill & Johnson, 1991).



Eucalyptus robertsonii subsp. hemisphaerica is a tree growing up to 30 m in height with grey to grey-brown,
shortly fibrous bark which is persistent on the trunk and larger branches (Benson & McDougall, 1998).



Eucalyptus rubida subsp. barbigerorum is a large tree growing to 40 m tall (OEH 2014).



Allocasuarina glareicola persists in a small range of 36 km2 around Penrith. It was also found in the
Holsworthy Military Area in 1994 (French et al 2000). Total population size in 1996 was 457 clumps, where
one clump may be one genetic individual or several individuals (Matthes et al1996).This species is found in
tertiary alluvial gravels on low fertility soils. The species occurs in Castlereagh open woodland (OEH 2014).



Allocasuarina simulans is mostly known from Boot Booti National Park, and is endemic to the area between
Nabiac and Booti Booti NP (OEH 2014). No concrete information was available on the total population size or
the numbers of sites where this species occurs (DoE 2014, OEH 2014). This species grows in sandy soils on
exposed dunes facing prevailing onshore winds. This species can dominate patches of heathland (OEH
2014).



Cadellia pentastylis is known from only seven main locations on the North West Slopes in NSW, between
Narrabri and the Queensland border, and also in Queensland. It is known from several conservation reserves
in and has a total area of occupancy of about 1200 ha. Populations are multi-aged. No definitive total
population estimates are available. However, two sites contain more than 1000 individuals (TSSC 2008a).
Cadellia pentastylis is found growing on fertile soils.



Callistemon pungens is found in the northern tablelands of north-east NSW and also occurs in Queensland. In
NSW it is found from Inverell to the eastern escarpment in New England (TSSC 2008b). It is known from a
number of conservation reserves in both NSW and Queensland occupying a diverse range of habitats from
riparian areas to rocky shrubland (OEH 2014). Little information was available on the total population estimate
or the number of populations for this species (TSSC 2008b).



Callitris oblonga is known from NSW and Tasmania as three subspecies. The two NSW subspecies are split
across two disjunct populations. One occurs in the New England tablelands, the other near Nerriga on the
Corang River (TSSC 2008c). No estimates on total population size or number of populations for this species
were available (TSSC 2008c, OEH 2014). The species is known from three subspecies, with two of those
subspecies occurring in NSW (TSSC 2008c). This species grows in sandy watercourses and in open
woodland on granite. It can occur on drier, exposed sites (OEH 2014).



Eucalyptus benthamii occurs west of Sydney on the Cumberland Plain and in the Blue Mountains. It found
along the banks of the Nepean around Camden, Cobbity and Wallacia; and along the Grose River (TSSC
2014). Eucalyptus benthamii is known from two large populations: the Bents Basin population of about 100
trees and the Kedumba Valley population of about 10,000 trees (NSW NPWS 2000). The species is also
found scattered along the Nepean River. It is known from open forest on alluvial flats (TSSC 2014)



Eucalyptus caleyi subsp. ovendenii has a highly restricted distribution from west of Guyra to west of
Tenterfield in northern NSW (TSSC 2008d). It occurs within the Torrington State Recreation Area and is
known from grassy woodlands on shallow moderately fertile soils derived from granite (OEH 2014). No
information on the status, size or number of populations of this species was available (TSSC 2008d).



Eucalyptus camfieldii is now known only from a very few small stands confined mainly to the national parks
north and south of Sydney. Sites include Norah Head, Terrey Hills and south to the Royal National Park (OEH
2014). Nine known populations of Eucalyptus camfieldii exist though no data was available on the total
number of this species or the numbers within each population (TSSC 2008e). It is found in coastal heath on
soils overlying Hawkesbury Sandstone (OEH 2014).



Eucalyptus kartzoffiana is known from a restricted distribution south-east of Braidwood in NSW, with a small
outlier location near the Deua River (TSSC 2008f). No data was available on the total population size or
number of sites for this species. However it is thought to have a very small population size (TSSC 2008f).
This species is found growing near rivers on moderately fertile sandy soils derived from granite (OEH 2014).



Eucalyptus pachycalyx subsp. banyabba is confined to Banyabba Nature Reserve between Lismore and
Coffs Harbour in northern NSW (OEH 2014). This species persists as only two stands, the largest occupying
about 2 ha (OEH 2014). No other population information was available. This species is found over heathy
understorey on sands derived from sandstone (OEH 2014).



Eucalyptus parvula has a very small distribution in the eastern edge of the Monaro, in a narrow 100km strip
from near Cooma to Bombala. Some of the species occurs in conservation reserves in NSW (OEH 2014).
This species is found on tablelands above 1000 m altitude and restricted to swampy areas (TSSC 2008g). No
information was available on the population size or numbers of populations of this species (DoE 2014, OEH
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Summary
2014). Soils are mildly acid and areas where this species occurs can experience up to 100 frosts per annum
as well as snow.

Life history



Eucalyptus pulverulenta is known from two distinct areas: near Lithgow to Bathurst and around Bombala and
Bredbo. It is thought to be naturally rare in the wild (TSSC 2008h, DoE 2014). This species is known from 10
populations with a total estimate of 5400 plants. One population contains about 3000 plants, while another
three contain 1300, 1000 and 62 plants each (DoE 2014). It occurs as an understorey plant in open forest on
crests or upper slopes of steep hillsides. It is found on rocky, skeletal soils (DoE 2014).



Eucalyptus mckieana is confined to the drier western side of the New England Tablelands of NSW, from
Torrington to Bendemeer (OEH 2014). It is locally abundant in a few areas, with recorded populations ranging
from 18 to 30, and totalling over 2000 individuals (TSSC 2008i).



Eucalyptus nicholii is sparsely distributed, but widespread on the New England Tablelands from Nundle to the
north of Tenterfield (OEH 2014). It has been planted as urban trees, windbreaks and corridors and is found
largely on private property and roadsides (OEH 2014). It is known from less than 40 localities on the NSW
Northern Tablelands, and occurs mainly within the Northern Rivers NSW Natural Resource Management
Region (TSSC 2008j). This species occurs in grassy woodland, on shallow soils of slopes and ridges (OEH
2014).



Eucalypts parramattensis subsp. decadens is endemic to the Hunter region, with populations in the Tomago
Sandbeds and at Cessnock-Kurri (Bell 2006 cited in DoE 2014). It is known from six small populations
occurring within two distinct meta-populations (Bell 2006 cited in DoE 2014). It occupies deep, low-nutrient
sands, often in areas subject to periodic inundation or where water tables are relatively high (OEH 2014).



Eucalyptus robertsonii subsp. hemisphaerica is known only from the central tablelands of NSW at small
disjunct localities from north of Orange to Burraga (OEH 2014). Populations are usually highly localized, and
trees are frequent within their populations (OEH 2014). This species is found in closed grassy woodland in
locally sheltered sites, and is often found on granite, quartzite ridges, upper slopes and rises (OEH 2014).



Eucalyptus rubida subsp. barbigerorum is known from scattered populations on the New England Tablelands
from Guyra to Teneterfield. Populations typically occur on private property but there are some records in
Barayamal and Guy Fawkes national Parks (OEH 2014). Populations are scattered, including 13 known
populations and a total of over 700 plants (Quinn et al., 1995 cited in TSSC 2014k). This species is found in
grassy woodland on medium or highly fertile soils, and often on cold flats (OEH 2014).



Allocasuarina glareicola flowers in October. It is a long loved species capable of vegetative spread. Genetic
diversity is thought to be low and seedling recruitment a rare event. Pollination is by wind; therefore
fragmentation between clumps may hinder pollination and subsequent seed set (Matthes et al 1996).



Allocasuarina simulans resprouts in response to fire. It has male and female flowers on separate plants (OEH
2014). Very little other information was available on the life cycle of this species.



Cadellia pentastylis flowers between October and January. Fruit dispersal is via gravity or possibly bird
vectors. This species has the capability to resprout from rootstock and coppice and this may indicate a major
survival strategy following fire (OEH 2014).



Callistemon pungens flowers over spring and summer with the peak in November (TSSC 2008b). It has the
capacity to resprout following fire in some populations (Clarke and Knox 2002).



Callitris oblonga is an obligate seeder and is naturally killed by floodwaters. It is a fast growing species and it
appears to have rapid turnover following flood events (OEH 2014). A population near Armidale was observed
to increase in numbers following disturbance from roadside works (TSSC 2008c).



Eucalyptus benthamii flowers in summer and autumn. It is likely that recruitment is cued to flooding events.
Seedling recruitment occurs on disturbed soils following flooding (TSSC 2014).



Eucalyptus caleyi subsp. ovendenii flowers from July to September (OEH 2014).



Eucalyptus camfieldii flowers throughout the year (TSSC 2008e). While it has large lignotubers from which it
can resprout, frequent fire is thought to result in a reduction of stems (OEH 2014).



Eucalyptus kartzoffiana has lignotobers from which it can resprout following fire or severe insect attack (TSSC
2008f). No other information was available.



Eucalyptus pachycalyx subsp. banyabba. No information was available on this species (DoE 2014, OEH
2014).



Eucalyptus parvula appears to produce only juvenile and intermediate leaves (TSSC 2008g).



Eucalyptus pulverulenta flowers from September to November; no other information on its lifecycle was
available (DoE 2014).



Eucalyptus mckieana flowers from March to May. It resprouts from epicormic buds after fire (OEH 2014).



Eucalyptus nicholii flowers in Autumn (TSSC 2008i), and seedling recruitment is common, even in disturbed
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soils, if the juvenile plants are protected from grazing and fire (OEH 2014).

Key threats



Eucalypts parramattensis subsp. decadens is a long-lived species which flowers from November to January
and seeds disperse through wind (DoE 2014). This species germinates easily and re-sprouts after bushfire or
other disturbances (Bell 2006, cited in DoE 2014).



Eucalyptus robertsonii subsp. hemisphaerica flowers from February to March, with seeds dispersed by wind
or gravity. Plants resprout from epicormic buds after a fire (OEH 2014).



Eucalyptus rubida subsp. barbigerorum. No information was available on this species (DoE 2014, OEH 2014).

Key threats common to most species include:


low numbers of individuals and restricted distribution placing it at risk of extinction from stochastic events



frequent and high intensity fires



grazing by domestic livestock and feral animals



soil compaction through trampling by domestic livestock/feral animals, people and vehicles



weed invasion and weed control practices



incompatible land use/s (clearing, road maintenance activities, agriculture, mining, rubbish dumping).

Some species affected by dam construction and erosion of streamside vegetation, including Eucalyptus
benthamii.
Several species are threatened by road maintenance activities including Cadellia pentastylis, Callistemon
pungens, Eucalyptus kartzoffiana, Eucalyptus pachycalyx subsp banyabba and Eucalyptus parvula.
Eucalyptus camfieldii is threatened by Myrtle rust fungus and Phytophthora cinnamomi.
Relevant conservation advice,

A Recovery Plan is not required for:

recovery plans and threat
abatement plans



Allocasuarina simulans,



Allocasuarina glareicola,



Cadellia pentastylis,



Callistemon pungens,



Eucalyptus caleyi subsp. Ovendenii,



Eucalyptus camfieldii



Eucalyptus kartzoffiana,



Eucalyptus parvula,



Eucalyptus pulverulenta



Eucalyptus mckieana



Eucalyptus nicholii



Eucalyptus robertsonii subsp. hemisphaerica



Eucalyptus rubida subsp. barbigerorum

Targeted strategies for managing species have been developed under the ‘Saving Our Species’ program for a
number of species in this group.
Approved Conservation Advice has been prepared for:


Allocasuarina simulans



Allocasuarina glareicola



Cadellia pentastylis



Callistemon pungens



Callitris oblonga



Eucalyptus benthamii



Eucalyptus caleyi subsp. ovendenii



Eucalyptus camfieldii



Eucalyptus kartzoffiana



Eucalyptus parvula



Eucalyptus pulverulenta



Eucalyptus mckieana



Eucalyptus nicholii



Eucalypts parramattensis subsp. decadens



Eucalyptus robertsonii subsp. hemisphaerica



Eucalyptus rubida subsp. barbigerorum
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1.2

Dry Sclerophyll trees risk review

Loss of native vegetation

Loss of Habitat

Direct mortality

Loss of Connectivity

Loss of resources (for
foraging / nesting fauna)

Fragmentation (edge
effects, isolation, barriers)

Disturbance (light, noise,
wind)

Water quality or
alterations to flow regimes

Invasive species

Spread of pathogens

Hazard

Minor work - preparatory, rehabilitation,
investigative

2/3M

2/3M

1/1VL

1/1VL

2/3M

2/1VL

1/1VL

1/1VL

2/3M

2/2L

Minor work - infrastructure work within road
footprint

2/1VL

1/1VL

1/1VL

1/1VL

1/1VL

1/1VL

1/1VL

1/1VL

1/1VL

1/1VL

Minor work - supporting infrastructure

2/2L

1/2VL

2/3M

1/1VL

1/2VL

1/1VL

2/1VL

2/1VL

1/1VL

2/1VL

Ancillary facilities

3/3M

3/2M

3/1L

3/2M

3/2M

3/2M

2/1VL

2/1VL

3/2M

2/1VL

Primary infrastructure work

5/5VH

4/5VH

4/4VH

4/4VH

4/5VH

4/4VH

4/1L

4/4VH

4/4VH

3/3M

Supporting infrastructure - basins, drains
and culverts

3/3M

3/2M

3/3M

3/3M

3/2M

3/3M

3/1L

4/3H

3/2M

3/3M

Work within waterways

2/1VL

3/2M

2/1VL

2/1M

3/2M

3/2M

2/1VL

3/4H

3/2M

3/1L

Utilities and fencing

3/2M

3/2M

1/1VL

2/1M

3/2M

2/2L

2/1VL

2/1VL

2/3M

2/1VL

Activity

1.3

Dry Sclerophyll trees assessment

Hazard and assessment
Loss of native vegetation, habitat and resources and direct mortality
Primary infrastructure works were assessed as very high risk activities of concern to the dry sclerophyll trees group. This is because primary
infrastructure works have a likely or almost certain chance of clearing native vegetation, habitat, loss of resources and direct mortality to plants in this
group. The species of this group generally have small populations in restricted distributions. The activities are likely to impact on populations, clear
habitat and potentially disrupt the breeding cycle of plants in this group. Actions that result in these impacts will increase the chances of local
extinction.
Loss of connectivity and fragmentation
Primary infrastructure works were assessed as very high risk activities of concern to the dry sclerophyll trees group. Due to the likelihood of
vegetation clearance (see above), loss of connectivity and fragmentation will occur. The very high risk activities are likely to directly reduce habitat
through fragmentation, disrupt breeding cycles by increasing distance between patches and reduce overall ‘fitness’ of populations by restricting gene
flow (as a consequence of reduction in connectivity). The long term consequence of these impacts while not known is likely to result in increased
chances of local extinctions. This is of concern to this group of species that have relatively small population sizes.
Water quality or alterations to flow regimes
Primary infrastructure, supporting works in basins, drains and culverts and works within waterways were assessed as very high and high risk
activities. These activities are of most concern to Callitris oblonga and Eucalyptus benthamii. Both of these species have elements of their life cycles
cued to flooding events. For Callitris oblonga flooding provides a mechanism for rapid turnover and recruitment. Germination and recruitment of
Eucalyptus benthamii is also cued to flooding, where seedlings germinate on exposed alluvium. Alteration of flow regimes in areas containing these
species is likely to impact recruitment success. In addition, removal of or changes to the soil profile on river or stream banks where these species
occur will also affect recruitment and establishment.
Invasive species
All of the species in the dry sclerophyll trees group are susceptible to loss as a result of weed invasions. For this reason, primary infrastructure works
were assessed as very high risk activities associated with this impact. It is likely that this is the case for two reasons: the small number of plants in
populations and the small number of populations in restricted ranges. Primary infrastructure works usually result in vegetation clearance, the use of
many pieces of plant and equipment and the movement of large volumes of soil. All of these activities will increase the chances of introduction or
spread of invasive species. Without appropriate treatment, sensitive to threatened species’ requirements, competition from weeds can increase
chances of extinction.
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1.4

Guidelines, policies and procedures relevant to Dry sclerophyll trees

Project development and assessment (pre-construction)
Roads and Maritime have a number of policies, guidelines, procedures (Program documents) that assist in identifying,
avoiding, minimising and assessing potential impacts to Specified Protected Matters. These documents support Roads
and Maritime fulfil their statutory responsibility under NSW and Federal legislation to consider and assess its activities
and its effect on the environment. Primarily, the approach taken by Roads and Maritime to assess potential impacts on
Specified Protected Matters is driven through the requirements of the Environmental assessment procedure for routine
and minor works (EIA PO5 1) or the Environmental assessment procedure for project review of environmental factors
(EIA PO5 2). Other key pre-construction guidance documents developed by Roads and Maritime that relate to Specified
Protected Matters include the Environmental Impact Assessment Practice Note - Biodiversity Assessment, the Draft
Wildlife Connectivity Guidelines – Managing Wildlife Connectivity on Road Projects and the Guideline for Biodiversity
Offsets.
Further detail regarding Roads and Maritime guidelines (pre-construction) that relate to identifying, avoiding, minimising
and assessing potential impacts to Specified Protected Matters is provided in Chapter 3 of the Strategic Assessment
Report.
Project implementation (construction)
Roads and Maritime also have a number of Program documents that assist in minimising and managing potential
impacts to Specified Protected Matters during the construction phase of projects, including through application of
measures identified in the Biodiversity Guidelines: Protecting and Managing Biodiversity on RTA Projects (2011) and
through a number of documents that specify Roads and Maritime requirements for contractors constructing projects,
including RMS QA Specification G36 – Environmental Protection (Ed4,Rev3 2014), RMS QA Specification G38 – Soil
and Water Management (Ed2, Rev1 2014) and RMS QA Specification G40 - Clearing and Grubbing (Ed1, Rev1 2012).
During construction Roads and Maritime implement their Environmental Performance System which manages workflow
associated with regular environmental inspections on construction and maintenance projects to reduce potential
environmental risks and evaluate the on-site environmental performance of contractors against their environmental
obligations under the contract and environmental legislation. Further detail regarding Roads and Maritime Program
documentation that assists in minimising and managing potential impacts to Specified Protected Matters in the
construction phase is provided in Chapter 3 of the Strategic Assessment Report.
There are no additional policies, guidelines and procedures outside of those applied by Roads and Maritime that are
specifically relevant to dry sclerophyll trees.

1.5

Concluding statement – impacts to Specified Protected Matters

Potential risks to dry sclerophyll trees identified in the risk review above include the loss, degradation and fragmentation
of habitat and activities which may alter water quality or hydrological regimes. Clearing or disturbance of key vegetation
and associated habitats along with the risk of water quality and hydrology changes from primary infrastructure work,
supporting infrastructure activities and works within waterways can subsequently impact populations through loss of
connectivity and fragmentation, reduce the extent of suitable habitat and change habitat conditions. Many of the species
in the dry sclerophyll trees group are data poor making aspects of assessment difficult. Assumptions were made about
population size and status. For example, where species had restricted distributions and little or no information about
population size, it was assumed that the population size was likely to be small (e.g. Eucalyptus pachycalyx subsp.
banyabba).
In implementing their Program of policies, guidelines and procedures, Roads and Maritime apply standard Roads and
Maritime guidelines to manage potential impacts to dry sclerophyll trees. Risks are managed throughout the project
life-cycle through identifying important habitat and populations, planning for habitat protection, appropriate design to
minimise water quality impacts and barriers to connectivity and devising mitigation measures to ensure ongoing
protection of habitat and water quality throughout operation of the project.
Based on the application of the Program, Roads and Maritime activities (that are subject to Part 5 of the EP&A Act)
would minimise, to the extent possible, the likelihood of an unacceptable impact to dry sclerophyll trees.
Roads and Maritime have identified a number of key criteria that it will consider when determining whether an activity
will have an unacceptable impact on a Specified Protected Matter (refer Chapter 3 of the Strategic Assessment Report).
Where Roads and Maritime identify that an unacceptable impact on a Specified Protected Matter may occur, it will not
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proceed with the activity as proposed. As identified in Chapter 4 of the Strategic Assessment Report, where Roads and
Maritime identify that an unacceptable impact on a Specified Protected Matter may occur it will consider a number of
options to reduce the impacts to a level that is acceptable, including reviewing the scope of the activity, reviewing the
approvals pathway for the activity and consulting with the Department of Environment regarding the activity. Roads and
Maritime will not proceed with the activity until such time as actions have been undertaken, or are committed to be
undertaken, to ensure impacts will not be unacceptable.
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1.

FL3 - Dry sclerophyll groundcovers

Species included (common name, scientific name)

Listing

SPRAT ID

Asperula asthenes (Trailing Woodruff)

Vulnerable

14004

Brachyscome muelleroides (Mueller Daisy)

Vulnerable

15572

Brachyscome papillosa (Mossgiel Daisy)

Vulnerable

6625

Caladenia tensa (Greencomb Spider-orchid, Rigid Spider-orchid)

Endangered

24390

Caladenia tessellata (Thick-lipped Spider-orchid, Daddy Long-legs)

Vulnerable

2119

Endangered

86861

Corunastylis insignis (Wyong Midge Orchid 1, Variable Midge Orchid 1)

Critically Endangered

84692

Corunastylis sp. Charmhaven (Wyong Midge Orchid 2)

Critically Endangered

86263

Diuris aequalis (Buttercup Doubletail)

Vulnerable

45525

Diuris flavescens (Pale Yellow Doubletail, Wingham Doubletail)

Critically Endangered

55075

Diuris ochroma (Pale Golden Moths)

Vulnerable

64565

Diuris pedunculata (Small Snake Orchid, Two-leaved Golden Moths,
Golden Moths, Cowslip Orchid, Snake Orchid)

Endangered

18325

Glycine latrobeana (Clover Glycine, Purple Clover)

Vulnerable

13910

Homopholis belsonii (Belson's Panic)

Vulnerable

2406

Irenepharsus trypherus (Delicate Cress, Illawarra Irene)

Endangered

14664

Lepidium aschersonii (Spiny Pepper-cress)

Vulnerable

10976

Lepidium hyssopifolium (Basalt Pepper-cress, Peppercress, Rubble
Pepper-cress, Pepperweed)

Endangered

16542

Lepidium monoplocoides (Winged Pepper-cress)

Endangered

9190

Lepidium peregrinum (Wandering Pepper-cress)

Endangered

14035

Microtis angusii (Angus's Onion Orchid)

Endangered

64530

Olearia cordata

Vulnerable

6710

Paspalidium grandispiculatum (a grass)

Vulnerable

10838

Picris evae (Hawkweed)

Vulnerable

10839

Pterostylis gibbosa (Illawarra Greenhood, Rufa Greenhood, Pouched
Greenhood)

Endangered

4562

Pterostylis saxicola (Sydney Plains Greenhood)

Endangered

64537

Rulingia procumbens syn Androcalva procumbens

Vulnerable

87153

Rulingia prostrata syn Commersonia prostrata (Dwarf Kerrawang)

Endangered

87152

Thelymitra adorata (Wyong Sun Orchid)

Critically Endangered

84724

Thesium australe (Austral Toadflax)

Vulnerable

15202

Commersonia rosea syn Androcalva rosea (Sandy Hollow
Commersonia)

1.1

Dry sclerophyll groundcovers description

Item

Summary

Description

The dry sclerophyll groundcovers consist of five orchids and two perennial and one annual herb and four shrubs:


Asperula asthenes is a low, trailing perennial herb (OEH 2014a, DoE 2008a).



Brachyscome muelleroides is an annual herb growing to 14 cm tall (OEH, 2014b).



Brachyscome papillosa is a multi-stemmed, perennial herb that grows to 40 cm tall (DoE 2008b).



Caladenia tensa is a perennial, terrestrial orchid growing up to 30 cm tall (DoE, 2013a).
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Item

Distribution and habitat

Summary


Caladenia tessellata is a perennial, terrestrial orchid that grows up to 30 cm tall (DoE, 2013b).



Commersonia rosea is a prostrate shrub (Bell and Copeland 2004).



Corunastylis insignis is a perennial orchid with a single cylindrical shaped leaf, which largely encloses the
flowering stem. The flowering stem grows to 9 - 18cm in height and bears flowers in a moderately dense spike
(NSW OEH, 2001).



Corunastylis sp. Charmhaven is a terrestrial orchid, which is similar to Corunastylis archeri but has fewer and
larger flowers (6 to 9 flowers, approximately 6mm diameter) (NSW OEH, 2012).



Diuris aequalis is a terrestrial ‘donkey’ orchid and differs from most other Diuris species in not having
markings (dots or stripes) on the flowers (OEH, 2014d).



Diuris flavescens is a small terrestrial orchid with pale yellow flowers, which grows to 20 -30cm height (Jones,
1993; Copeland, 2007).



Diuris ochroma is a terrestrial orchid growing up to 40 cm tall (OEH, 2012a).



Diuris pedunculata is a slender, glabrous terrestrial ‘donkey’ orchid growing up to 10 cm tall (DoE, 2013c)



Glycine latrobeana is a small perennial herb that is initially spread horizontally, becoming erect when mature
(DoE, 2013d, Tas DPI, 2003).



Homopholis belsonii is a rhizomatous and stoloniferous (individual plants connected) perennial grass growing
to 0.5 m high (DoE, 2013e).



Irenepharsus trypherus is a hairless annual or short-lived perennial herb that grows up to 250 cm tall (OEH,
2014e).



Lepidium aschersonii is an erect, hairy and intricately branched perennial herb that grows up to 30 cm tall
(OEH, 2012b).



Lepidium hyssopifolium is an erect, hairy and multi-branched perennial herb that grows up to 1 m tall (Tumino,
2010).



Lepidium monoplocoides is an erect annual herb or perennial forb that grows 15 – 20 cm tall (OEH, 2014f).



Lepidium peregrinum is a spreading, soft-stemmed perennial herb to sub-shrub that grows 10 - 80 cm tall
though sometimes ascending to 2 m in surrounding vegetation (OEH, 2014g).



Microtis angusii is a terrestrial orchid growing up 25 – 60 cm tall (OEH, 2012c).



Olearia cordata is a sweetly aromatic, slender shrub growing up to 2 m tall (OEH 2014h).



Paspalidium grandispiculatum is an erect, tufted perennial grass that grows to 1.5 m tall (DoE, 2013f)



Picris evae is a soft-stemmed annual plant, exhibiting most of its leaves around the base of the plant and
growing up to 130 cm tall (OEH, 2014i)



Pterostylis gibbosa is a terrestrial orchid growing up to 45 cm tall (OEH, 2014j).



Pterostylis saxicola is a tuberous, terrestrial orchid growing up to 35 cm tall (Jones and Clements, 1997).



Rulingia procumbens is a prostrate shrub with slender trailing stems to 30 cm long (OEH 2014k).



Rulingia prostrata is a prostrate, mat-forming shrub with trailing branches to 2 m long (Carter and Walsh,
2010).



Thelymitra adorata is a hairless terrestrial herb. This plant contains a flowering stem with fragrant flowers on
slender stalks, and grows up to 60cm in height. The plant produces a single green leaf with a purple base
around May and dies off annually in November to a tuberous rootstock (NSW OEH, 2012).



Thesium australe a hairless, yellowish-green perennial herb with slender, wiry stems growing up to 40 cm tall
(Harden, 1992).

The dry sclerophyll groundcovers are all primarily found in NSW with some extending into, or only occupying, areas in
Victoria and Queensland.


Asperula asthenes is endemic to NSW and is known in scattered populations from Bulahdelah north to near
Kempsey, however little is known about population size and extent (OEH 2014a, DoE 2008a).



Brachyscome muelleroides occurs in the Wagga Wagga, Narranderra, Tocumwal and Walbundrie areas. Also
occurs in north-central Victoria (only along the Murray from Tocumwal to the Ovens River) (OEH, 2014b).
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Item

Summary
Brachyscome muelleroides is thought to persist at 5-6 locations with most plants occurring at a single location
with 20,000 individuals (Lucas 2010)


Brachyscome papillosa is endemic to NSW and chiefly occurs within the Riverina Bioregion, from Mossgiel in
the north, Murrumbidgee Valley (Yanga) National Park in the south west to Urana in the south east.
Brachchyscome papillosa is known from within a conservation reserve, although little is known about the size
and extent of the populations (DoE 2008b).



Caladenia tensa was historically widespread on Aeolian sand deposits surrounding, and including, the Little
Desert in western Victoria and south-east South Australia. The species was found within the areas of the
Murray-Darling Depression bioregion and generally associated with 300–400 mm annual rainfall areas.
Caladenia tensa does not appear to be currently known from NSW but may have historically occurred in the
Murray Darling basin area of south-western NSW (Todd 2000).



Caladenia tessellata is endemic to mainland south-east Australia though and distributed from the central coast
of NSW to the Westernport region of southern Victoria. This includes the South East Coastal Plain, South
East Corner, and Sydney Basin bioregions (Environment Australia, 2000). There are six known populations in
NSW, five of which are in conservation reserves (Duncan 2010). Of these five populations, only one appears
to have been recently observed and contains about 60 plants. The population on private tenure is in the
Braidwood area and contains about 10 plants. These population sizes are thought to be underestimated.



Commersonia rosea is only known from four localities in the Sandy Hollow district of the upper Hunter Valley,
NSW, all within an 8 km radius of Sandy Hollow (NSW SC, 2004). Commersonia rosea is not known from any
conservation reserve and less than 200 plants are thought to persist across four populations (Bell and
Copeland 2004).



Corunastylis insignis is found on the NSW Central Coast, within the Sydney Basin Bioregion and the HunterCentral Rivers Catchment Management Authority, and has been recorded in Chain Valley, Charmhaven and
Lakehaven; however, no flowering plants have been recorded at Lakehaven over the past 10 years
(Branwhite, pers. comm., 2013).



Corunastylis sp. Charmhaven is endemic to NSW, and is found within the Sydney Basin Bioregion (Branwhite,
pers.comm., 2013). The total population of this species has been estimated as 40 to 60 mature plants.
Gorokan/Charmhaven is the primary population area for the species; however, plants have also been found in
two other locations approximately 2-3 km west of the primary site (Gibson, pers.comm., 2014).



Diuris aequalis has been recorded in Kanangra-Boyd National Park, Gurnang State Forest, towards
Wombeyan Caves, the Taralga - Goulburn area, and the ranges between Braidwood, Tarago and
Bungendore (OEH, 2014d). Populations tend to contain few, scattered individuals; despite extensive surveys,
only about 200 plants in total, from 20 populations are known.



Diuris flavescens exists in the Wingham district of New South Wales, in two to four populations (two confirmed
and two unconfirmed). The total population consists of 200 mature individuals, and this includes the
unconfirmed records. The population of this species is predicted to decline due to ongoing threats (TSSC,
2011).



Diuris ochroma has been recorded in south-eastern NSW on the sub-alpine plains of Kosciuszko National
Park, the Kybean area and also in eastern Victoria (OEH, 2012a).Current known abundance of Diuris
ochroma is thought to be less than 3000 individual plants (Coates et al., 2002).



Diuris pedunculata is endemic to NSW and mainly found on the New England Tablelands, around Armidale,
Uralla, Guyra and Ebor. Population numbers for this species are not known (DoE, 2013c).



Glycine latrobeana is sporadic but widespread across south-eastern Australia (EBS, 2006). It occurs from the
Mt Lofty Ranges in the south-east of South Australia, across to Delegate in south-east NSW and down
through much of Victoria and Tasmania (DoE, 2013d). There is published information on total number of
individuals present, however, estimates of 9 populations showed anywhere from a few dozen to more than
1000 (DoE, 2013d).



Homopholis belsonii distribution lies within the southern Brigalow Belt Queensland, namely the Darling Downs
area, and down onto the northwest slopes and plains of New South Wales (NSW), north of Warialdra between
Wee Waa, Goondiwindi and Glen Innes. Population sizes appear to be similar in both NSW and Queensland
with the species apparently rare on a landscape scale but locally abundant at some sites (DoE, 2013e).



Irenepharsus trypherus has been recorded from 18 sites within the local government areas of Kiama,
Shellharbour, Shoalhaven, Tallaganda, Wingecarribee, and Wollongong (OEH, 2014e). Ten populations were
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Summary
identified in 2005 accounting for 1120 plants in total (DoEC, 2005).


Lepidium aschersonii is not widespread, occurring in the marginal central-western slopes and north-western
plains regions of NSW. Recorded population sizes vary from 18 to 5000+ plants (OEH, 2012b).



Lepidium hyssopifolium is found in an extensive, but patchy distribution from south-eastern NSW, through
Victoria to eastern parts of Tasmania. There are approximately 35 populations and most recent estimates
indicate a total of 1700 plants (Tumino 2010).



Lepidium monoplocoides is widespread in the semi-arid western plains regions of NSW. Collected from widely
scattered localities, with large numbers of historical records but few recent collections. The number of plants
at each site varies greatly with seasonal conditions, but sites tend to be small in area with local concentrations
of the plant. Has been recorded as uncommon to locally common with hundreds of plants at sites (OEH,
2014f).



Lepidium peregrinum is limited to a small distribution in scattered refugia in north-eastern NSW (near
Tenterfield) and south-eastern Queensland. The largest population of Wandering Pepper Cress occurs in an
open riparian forest on the banks of the Tenterfield creek at Clifton. 66 plants were counted within an area of
about 1 hectare, growing on unreserved Crown Land at Clifton. The 2001 targeted surveys recorded a total of
192 mature plants and 123 juveniles (less than 12 months old), with zero recruitment (no juveniles) recorded
at four sites and minimal recruitment (2-3 juveniles) at two sites (OEH, 2014g).



Microtis angusii is known from only one population in northern Sydney, which is owned by Roads and
Maritime, but managed by Warringah Council. Population estimates vary, with the highest known estimate
from 2002 with 656 individuals. Recent estimates put the population at between 280 and 290 individuals
(OEH, 2012c).



Olearia cordata is endemic to NSW with a scattered distribution generally restricted to the south-western
Hunter Plateau, eastern Colo Plateau, and the far north-west of the Hornsby Plateau. Olearia cordata is
known mostly from conservation reserves (OEH 2014h).



Paspalidium grandispiculatum occurs from the Mount Neville, Gibberagee and Doubleduke region northeast of Grafton, NSW, to Kingaroy, Queensland. Eight separate locations have been reported to contain
populations (DoE, 2013f).



Picris evae is known in north NSW from the Inverell area, in the north-western slopes and plains regions. The
species also occurs in the Darling Downs and Moreton regions of south-eastern Queensland (OEH, 2014i).



Pterostylis gibbosa is known from five locations in NSW, including the Hunter region (Milbrodale), the Illawarra
region (Albion Park and Yallah) and the Shoalhaven region (near Nowra) (OEH, 2014j). Total population size
is estimated at 4500 individuals, including one conservation reserve (NPWS 2002). No recent data on
population sizes was available.



Pterostylis saxicola is a narrow endemic of NSW restricted to the greater Sydney region of NSW, and occurs
between Picnic Point and Picton (Jones and Clements, 1997). The total number of Pterostylis saxicola in
NSW is 500 individuals from small populations. The largest population occurs in a relatively small area, but no
further details are provided on the size of this population. At least one population was known from a
conservation reserve (NSW SC, 1997).



Rulingia procumbens is endemic to NSW, mainly confined to the Dubbo-Mendooran-Gilgandra region,
but also in the Pilliga and Nymagee areas and the Upper Hunter region. Rulingia procumbens does
occur in a conservation reserve; populations of more than 50 plants have been found and these populations
are mixed cohorts. However where plants are thought to be clonal, the age structure is of a single cohort
(OEH 2014k).



Rulingia prostrata distribution is disjunct, occurring in south-east Australia, from the Gippsland Lakes
hinterland in Victoria to the Tomago sand beds north-east of Newcastle in New South Wales (Wilkins and
Whitlock, 2011). Rulingia prostrata is known from seven sites in NSW and 24 in Victoria. The total number of
plants in the wild is 100,000, however most of these are in one population. Most populations contain less than
50 plants (Carter and Walsh 2010).



Thelymitra adorata distribution is localised within the Sydney Basin Bioregion on the NSW Central Coast
(NSW Scientific Committee, 2008; Thackway and Cresswell, 1995). The population was recorded at less than
50 flowering plants during 2013, from five locations (Branwhite, pers.comm., 2013).



Thesium australe is sporadic but widespread, occurring between the Bunya Mountains in south-east
Queensland to north-east Victoria (Scarlett et al. 2003) and as far inland as the southern, central and northern
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tablelands in New South Wales and the Toowoomba region (ALA, 2013).It has been estimated that total
populations numbers in Australia could be hundreds of thousands (DoE, 2013h).
The dry sclerophyll groundcovers occur on a variety of soils/substrates and are associated with a variety of vegetation
communities. Specifically,


Asperula asthenes occurs in damp areas, often along riverbanks (James and Allen, 1992).



Brachyscome muelleroides grows in damp areas on the margins of claypans in moist grassland. It has also
been recorded from the margins of lagoons in mud or water (OEH, 2014b).



Brachyscome papillosa has been recorded in clay soils on Bladder Saltbush (Atriplex vesicaria) and Leafless
Bluebush (Maireana aphylla) plains, but also in grassland and in Inland Grey Box (Eucalyptus microcarpa) Cypress Pine (Callitris spp.) woodland (DoE, 2008b).



Caladenia tensa grows on red-brown sandy loams on rises in open woodland dominated by Yellow
Gum (Eucalyptus leucoxylon sens. lat.) and Rottnest Island Pine (Callitris preissii) (Carr, 1991).



Caladenia tessellata is known to favour low, dry sclerophyll woodland (for example
open Kunzea woodland) with a heathy or sometimes grassy understorey on clay loams or sandy soils (Cross
1995).



Commersonia rosea occurs on skeletal sandy soils in scrub or heath vegetation with occasional emergents
of Eucalyptus crebra, Callitris endlicheri or Eucalyptus caleyi subsp. caleyi (OEH, 2014c).



Corunastylis insignis exists in patches of kangaroo grass (Themeda australis) amongst shrubs and sedges in
heathland and forest areas (NSW OEH, 2001).



Corunastylis sp. Charmhaven exists in low woodland to heathland areas with a shrubby understorey and
ground layer. Typical vegetation within this habitat includes black sheoak (Allocasuarina littoralis), prickly tea
tree (Leptospermum juniperinum), prickly-leaved paperbark (Melaleuca nodosa), narrow leaved bottlebrush
(Callistemon linearis) and zig-zag bog-rush (Schoenus brevifolius) (NSW OEH, 2012).



Diuris aequalis favours montane eucalypt forest and low open woodland with a grassy-heathy understory, and
secondary grassland growing in gravelly clay-loam, often on gentle slopes (DoE, 2008d).



Diuris flavescens (in the confirmed populations) grows on well-drained loam (Jones, 2006) or heavy clay soils
(Meleo, 2008), within and around areas containing remnants of grassy woodland or schlerophyll forest. In
these areas groundcover largely consists of kangaroo grass (Themeda australis) and blady grass (Imperata
cylindrical) (Bishop, 2000).



Diuris ochroma occurs on montane herbfield in silty clay to peaty soils in Victoria and moist areas in subalpine woodland above 1000 m in NSW (Coates et al., 2002).



Diuris pedunculata occurs in red-brown clay loams and stony loams, though occasionally has been found in
peaty soils in seasonally moist areas, from shale, and fine granite. This species prefers moist areas and has
been found growing in open areas of dry sclerophyll forests with grassy understories, in riparian forests
(including gallery rainforests), swamp forests, in sub-alpine grasslands and herbfields (DoE, 2013c).



Glycine latrobeana generally occurs on sandy soils either sand or loamy sand though has also been found on
clay soils. This species is found across south-east Australia in native grasslands, dry sclerophyll forests,
woodlands and low open woodlands with a grassy ground layer (DoE, 2013d).



Homopholis belsonii is generally found on poor soils in dry woodlands in NSW, though has also been reported
in areas which receive irregular or intermittent flooding and more commonly on higher, well-drained areas
(DoE, 2013e).



Irenepharsus trypherus typically inhabits steep rocky slopes near cliff lines and ridge tops. Associated
vegetation includes moist sclerophyll forest, Ironwood Backhousia myrtifolia thicket, and rainforest (OEH,
2014e).



Lepidium aschersonii is found on ridges of gilgai clays dominated by Brigalow (Acacia harpophylla), Belah
(Casuarina cristata), Buloke (Allocasuarina luehmanii) and Grey Box (Eucalyptus microcarpa). The species
grows as a component of the ground flora, in grey loamy clays. Vegetation structure varies from open to
dense, with sparse grassy understorey and occasional heavy litter (OEH, 2012b).



Lepidium hyssopifolium is known to establish on open, bare ground of light to heavy clay loams that are often
friable. Exists in areas with limited competition such as both Eucalypt and Casuarina woodlands with grassy
groundcover and tussock grassland. Recent records have predominantly been in weed-infested areas of
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heavy modification, high degradation and high soil disturbance (Tumino, 2010).

Life history



Lepidium monoplocoides occurs on seasonally moist to waterlogged sites, on heavy fertile soils, with a mean
annual rainfall of around 300-500 mm. Predominant vegetation is usually an open woodland dominated by
Allocasuarina luehmannii (Bulloak), Eucalyptus largiflorens (Black Box) or Eucalyptus populnea (Poplar Box)
(OEH, 2014f).



Lepidium peregrinum habitat is not well understood, though the largest population occurs on Sandy alluvium
in an open riparian forest on the banks of the Tenterfield creek at Clifton (OEH, 2014g).



Microtis angusii habitat is difficult to define as its current known location is highly disturbed. Weeds are the
dominant species occurring on soils that have been modified but were originally those of the restricted ridge
top lateritic soils (OEH, 2012c).



Olearia cordata inhabits woodland on exposed Hawkesbury Sandstone ridges. It grows in shallow or skeletal
soils that are neutral to slightly acidic. It is recorded at altitudes from 150–500 m on steep to gentle slopes
(DoE, 2008h).



Paspalidium grandispiculatum occurs on soils that are generally shallow with a sandy texture, dark in colour,
well drained and derived from sandstone rocks. This species has been found semi-dominant in the ground
layer of mixed forest and open Turpentine (Syncarpia glomulifera) forest (DoE, 2013f).



Picris evae occurs primarily in open Eucalypt forest with a Dichanthium grassy understory. Soils are black,
dark grey or red-brown and reddish clay-loam or medium clay soils (OEH, 2014i).



Pterostylis gibbosa grows in open forest or woodland, on flat or gently sloping land with poor drainage (OEH,
2014j).



Pterostylis saxicola grows in heathy forest, sclerophyll forest or woodland in shallow sandy soil over flat
sheets of sandstone rock shelves above cliff lines and also in crevices between sandstone boulders; often in
close proximity to streams. The plants grow at altitudes of 10–60 m as scattered individuals or in small groups
and loose colonies (Jones and Clements, 1997).



Rulingia procumbens grows in sandy sites, often along roadsides. Recorded in Eucalypt communities,
Melaleuca scrub and in a recently burnt Ironbark and Callitris area (OEH, 2014k).



Rulingia prostrata grows in Victoria on swampy, sometimes ephemeral, wetlands and lake margins, often
dominated by Lepidosperma spp. In NSW it occurs on sandy, sometimes peaty soils, in a wide variety of
habitats (Carter and Walsh, 2010).



Thelymitra adorata is found in areas 10 -40m above sea level, that consist of woodland with grassy
understorey, and well-drained clay loams or shale derived soils. This species is also occasionally found in
derived grassland. The majority of the population has been recorded as existing in Dooralong Spotted Gum –
Ironbark Forest vegetation (Bell, 2002).



Thesium australe is semi-parasitic on roots of a range of grass species (Leigh et al. 1984), notably Kangaroo
Grass (Themeda triandra) (Scarlett et al. 1994). It occurs on soils derived from sedimentary, igneous and
metamorphic geology on a range of soils including black clay loams to yellow podzolics and peaty loams
(Leigh et al. 1984).

The lifecycle of the Dry sclerophyll groundcovers varies between the species:
Asperula asthenes:


Little is known about the lifecycle of this species (OEH 2014a, DoE 2008a).

Brachyscome muelleroides:


Flowers from September to November.



Seed germination appears to be cued to sufficient autumn rainfall or periodic flooding (Lucas 2010).

Brachchyscome papillosa:


Flowers between June and December (DoE 2008b), however little else appears known about its lifecycle.

Caladenia tensa:


Flowering in the species is reported to occur from late August–October (Bates 2009), September–November
(Backhouse & Jeanes 1995) and September–October (Todd 2000). This species has one flower (rarely
two) and fruits in October–November (Todd 2000).



Reproduction is entirely from seed (usually ripe and dispersed 4–8 weeks after pollination). The exact vector
of the species has not yet been determined, however most forms so far studied have been pollinated by the
Slender Black Thynnid wasp (Thynnoides sp. aff. gracilis) with yellow mandibles (Bates 2009).



Currently, little is known about the effects of fire on this species or its mycorrhizal relationships (DoE, 2013a).

Caladenia tessellata;
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Flowers from late September to early November and flowers remain open for a few days to a few weeks,
depending on pollination and climatic conditions. Fruits usually take 5–8 weeks to mature following pollination,
and plants reproduce solely from seed (DoE, 2013b).



Grows in a complex relationship with a mycorrhizal fungus, necessary for seed germination and providing
some nutrients to the orchid. Pollination is probably via sexual deception through the process of
pseudocopulation (Peakall & Beattie 1996), with pollination by an undescribed black wasp of the genus
Phymatothyninus observed at one site in NSW (Duncan 2010).



The species’ response to fire is not well understood. While plants in several populations flower regularly in the
absence of fire, for others, especially those growing in dense heath, flowering is much more sporadic and
probably relies on periodic fire to remove surrounding vegetation and stimulate flowering (Duncan 2010).

Commersonia rosea:




Flowering has been observed in August, November, January and February (DoE, 2013g).
Is thought to be a fire ephemeral, flowering and fruiting only after disturbance (Bell and Copeland 2004).

Corunastylis insignis:


Seasonal perennial; shoots from a dormant underground tuber after winter rain events, and remains dormant
in the absence of rain,



Flowering time is generally during September, and occurs approximately six to eight weeks after a rain event.



Withering of the aerial portion of the plant occurs after the plant sets seed. Tubers remain dormant until the
next significant rainfall event.



Pollination is likely to be by flies (midges) and seed dispersal is by wind and water (Branwhite, pers.comm.,
2013).

Corunastylis sp. Charmhaven:


Seasonal perennial; shoots from a dormant underground tuber after summer rain events, and remains
dormant in the absence of rain.



Flowering time is generally during February or March, and occurs approximately six weeks after a rain event.



Withering of the aerial portion of the plant occurs after the plant sets seed. Tubers remain dormant until the
next significant rainfall event.



Pollination is likely to be by flies (midges) and seed dispersal is by wind and water (Branwhite, pers.comm.,
2013).

Diuris aequalis:


Flowering time is apparently unknown.



Like most Diuris species, the flowers mimic native pea flowers to attract pollinators; in this case the model is a
small-flowered wedge-pea (Gompholobium sp.), with which it always grows.



Leaves die back each year and resprout just before flowering (OEH, 2014d).

Diuris flavescens:


Responds positively to some disturbance; however, is likely to experience negative impacts as a result of
disturbances such as mowing during flowering (Copeland, 2007).



Little known on pollination. Native bees are a likely source of pollination (Bishop, 2000; Jones, 2006).

Diuris ochroma:


Little appears to be known about the lifestyle of this species (OEH, 2012a).

Diuris pedunculata:


Flowers between August and October (DoE, 2013c).



Pollination is by sexual deception, with Diuris pedunculata attracting mostly males of the insect Halictus
lanuginosus, even though the plants produce nectar and emit a strong scent that usually attracts numerous
pollinators (Jersáková et al., 2006).

Glycine latrobeana:


Flowers from September to November/December but has been known to flower as late as February at higher
altitudes (Tas DPI, 2003).



Described as self-pollinating (Scarlett and Parsons, 1993), however the pollination that does occur is most
likely carried out by bees (Tas DPI, 2003).



The seeds of Clover Glycine are hard and are most likely stored in the soil seed bank for future germination.
Seeds likely germinate after an appropriate, mild to hot, fire event and plants can also re-sprout from the tap
root post fire (DoE, 2013d).



Top growth can die back in late summer and then re-sprout in late spring (Davies, 1986).



Reproduction may also be vegetative through the rhizome/thickened tap root (DoE, 2013d).

Homopholis belsonii:


Flowering occurs February–May (Sharp & Simon 2001) and possibly November–December as fruiting has
been recorded in February (Leigh et al. 1984).



Dispersal of seed occurs when the panicle dries after seed formation and breaks off in the wind Menkins
(1998).



Proposed to have the ability to recolonise cleared or a highly disturbed area as it has been found in
regenerating vegetation along roadsides (Menkins 1998).

Irenepharsus trypherus:


Flowers from December to June with fruit maturing from February. Flowers annually and appears to produce
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prolific quantities of seed (DoEC, 2005).


Seed dispersal mechanisms for the species are not known although, given the small size of the seeds, gravity
and water are potential dispersal mechanisms. I. trypherus seed becomes sticky when wet and may be
dispersed by sticking to the fur or feathers of fauna (DoEC, 2005).



Mature plants are capable of reshooting from dry or desiccated stems following light grazing, trampling, or
drought. Can survive for up to three years in ideal conditions (OEH, 2014e).

Lepidium aschersonii:


Flowers from spring to autumn.



Have been observed producing abundant seed and is believed to be short-lived.



Populations have been known to immediately disappear following inundation by flooding, reappearing several
seasons later. An apparent increase in numbers during drought conditions has also been observed. The
species is reported to be salt tolerant and also grows well under dry conditions (OEH, 2012b).

Lepidium hyssopifolium:


Flowers from December to February with large quantities of seeds being produced between January and June
(Leigh et al. 1984).



The large seed size means dispersal away from the parent plant is limited. Seeds germinate on bare soil, and
most likely require disturbance for seed recruitment and germination. Seeds are known to remain viable in the
soil for at least two years (perhaps longer) (Leigh et al. 1984; Tumino 2010).

Lepidium monoplocoides:


Flowers from late winter to spring, or August to October (OEH, 2012b).



Numbers of adult plants fluctuate from year to year and, like many annual species occurring in dry
environments, some seed probably remains dormant in the soil for several years. During extended wet
periods, the species can behave like a short-lived perennial plant (Mavromihalis, 2010).



Little more is known about the biology and ecology of this species (Mavromihalis, 2010).

Lepidium peregrinum:


Flowers from January to April (OEH, 2014g).



The biology and life cycle of the species is not fully known. Survey data from the currently known sites show
some subpopulations have little or no recruitment whilst others have juvenile plants in the absence of mature
plants. This may indicate the species has specific triggers required to break seed dormancy and naturally
experiences boom and bust cycles in the number of mature plants. It is possible the species persists in some
locations as dormant seed with no vegetative specimens being evident (DoE, 2008g).

Microtis angusii:


Flowers from May to October (OEH, 2012c).



Studies of other Microtis species have found that most species use a “three chance system” for reproduction
from seed. These are the use of insects as pollination vectors, self-fertilisation of flowers (autogamy) and
possibly production of seed without pollination (apomixis) (DECCW 2010a).



Flowers mature from the bottom of the inflorescence to the top and the capsules at the bottom of the raceme
may have already released their seed before the flowers at the top have opened (DECCW 2010a).



By summer the plant withers, leaving no parts above ground (DECCW 2010a).



Exists as subterranean tubers during most of the year. Reproduces vegetatively through the formation of
“daughter” tubers from the main tuber (DECCW 2010a).

Olearia cordata:


Flowers from November to May (OEH, 2014h).



Seed release is from February to May. Seed is wind dispersed and may adhere to the fur of browsers such as
wallabies. Seedlings reach maturity in 1-2 years (OEH, 2014h).



Adults are able to resprout after fire and abundant seedlings have been observed after fire. However
germination does not appear to be solely cued to fire since there is no seed dormancy (OEH 2014h).

Paspalidium grandispiculatum:


Flowers and fruits from January to May (DoE, 2013f).



Reproduces by sexually produced seed and by vegetative budding from the rhizomes (DoE, 2013f).



The above ground parts of the grass are killed by fire, but it is capable of regenerating from the rhizome (DoE,
2013f).

Picris evae:


Flowering and fruiting period is mainly October to January, with a few plants collected in flower or fruit until
May (OEH, 2014i).



Little more is known about the ecology and biology of this species.

Pterostylis gibbosa:





Flowers August to November, after which the basal rosette withers as the fruit develops. The original tuberoid
dies and is replaced in a slightly different location by another tuberoid. The replacement tuberoid is formed on
a small stolon.
Presumed pollinated by male fungus gnats and seedlings appear to take several seasons before reaching
sexual maturity.
The species does not appear to spread vegetatively (NPWS 2002).

Pterostylis saxicola:
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Flowers between September and December and is probably dependent on climatic conditions (DoE 2008k).
The above ground parts of the plant wither and die following seed dispersal and the plant persists as a
tuberoid until the next year (DoE, 2008k).

Rulingia procumbens:





Flowers between August and December with fruiting in summer to autumn (OEH 2014k).
Seeds persist in the soil seed bank. Where seeding has occurred, population structures are mixed cohorts.
However where plants are thought to be clonal, the age structure is of a single cohort (OEH 2014k).
Large numbers of seedlings have been observed following fire where adult plants were not detected above
ground (OEH 2014k).

Rulingia prostrata:





Flowers between September and November (Wilkins and Whitlock, 2011).
Based on research seeds may be long lived (DoE, 2013i).
The species appears to be favoured by disturbance including fire. However the mechanisms between fire and
the lifecycle are not clear (Carter and Walsh 2010).

Thelymitra adorata:


Self-pollinating (Jones, 2006)



Flowers in September and October, and produces fruit in October and November. Not all plants flower each
year (Jones, 2006).



Longevity and tuber exhaustion rate of individual plants is unknown.



Fire response is unknown, but tubers are considered likely to survive low intensity fires (NSW Scientific
Committee, 2008).

Thesium australe:

Key threats



Flowers and fruits throughout the year on the coast (Cohn 2004), and during summer at higher altitudes
(Griffith 1996).



In subalpine and tableland climates, the species dies back to rootstock during winter and resprouts in spring.
In coastal areas the species persists all year round and may live for longer than two years (Cohn 2004).



The species appears to cope well with but does not require frequent disturbance. The existence of buds near
the soil surface allows the species to resprout after disturbance. It is observed to germinate well after fire;
however fire is not essential for germination (Scarlett et al. 1994).

The key threats for the Grassland groundcovers includes:
Habitat loss


Habitat reduction, clearing and modification for agriculture, infrastructure (road, rail, and power), mining,
development (such as ski slope development and urban development) and altered flooding regimes.



Clearing of native vegetation, in particular for fire breaks.

Habitat fragmentation and modification


Road maintenance activities, including clearing and herbicide use.



Forestry operations.



Impacts from recreational use.



Uncontrolled track expansion.



Decline in habitat quality.



Habitat alteration (vegetation, soil, hydrology, salinity).

Disturbance


Disturbance regimes that are too frequent and/or poorly timed with regard to the species' reproductive
cycle.



Slashing at wrong times of year and herbicide spraying.



Habitat degradation by rabbits and the impacts of stock.



Air pollutants including chemical drift from agricultural properties.

Illegal collection and trampling


Vehicle and foot traffic.



Illegal collection (especially for orchids).

Grazing


Total grazing pressure has increased with higher numbers of rabbits, domestic stock and kangaroos.

Weed invasion


Weed invasion and competition, particularly from exotic grasses.

Roads and Maritime Services
Appendix F – Specified Protected Matters impact profiles (including risk assessment) FL3

9

Item

Summary
Competition


Encroachment by native vegetation.

Drought


For species that are rainfall-dependant the flowering season will be affected by drought or prolonged dry
periods.

Pathogens


Potential for the species to be susceptible to Phytophthora infection.

Low numbers


Small numbers and a limited distribution put the species at risk of extinction through natural catastrophes
or environmental changes.



Lack of secure conservation land tenure.

Climate Change


Changes in the rainfall pattern may lead to habitat becoming unsuitable for the species and associated
pollinators and mycorrhizal fungi (orchids).



Climate change altering atmosphere/hydrosphere temperatures, rainfall patterns and/or frequency of
severe weather events.



Habitat degradation caused by firebreak construction and/or maintenance.

Fire

Inappropriate and/or changed fire regimes (frequency, timing, intensity).Threats to all species include changes in land
use (clearing, changes in agricultural practices, urban development), grazing and trampling by domestic livestock and
feral animals. Changes in fire regimes (frequency, intensity). Hydrological changes (acid sulphate soils, river regulation).
Road works, trampling, recreational vehicles, weed invasion, herbicide use and phytophthora. Vulnerability to stochastic
events due to small population sizes.
The only known site of Microtis angusii is along a road and it at risk of disturbance by too frequent fire and road
maintenance activities. As a rare orchid it is also a possible target for illegal collection.
The localised habitat requirements of Pterostylis saxicola mean that entire populations could be eliminated by events
such as track creation, treefall or a single inappropriate fire
Relevant conservation
advice, recovery plans
and threat abatement
plans





Recovery Plans have been prepared for
o

Brachyscome muelleroides. National Recovery Plan for the Mueller Daisy (Brachyscome
muelleroides) (Lucas, 2010),

o

Caladenia tensa. Recovery Plan for Twelve Threatened Spider Orchids Caladenia R. Br. Taxa of
Vic and SA - 2000-2004 (Todd 2000) (Caladenia tensa).

o

National Recovery Plan for Twenty-five Threatened Orchid taxa of Victoria, South Australia and
New South Wales 2003 – 2007 (Coates et al., 2003).

o

Caladenia tessellate. National Recovery Plan for the Thick-lip Spider-orchid Caladenia tessellata
(Duncan, 2010).

o

Glycine Laterobeana. National Recovery Plan for the Clover Glycine (Glycine Laterobeana) (Carter
& Sutter, 2010).

o

Lepidium aschersonii. National Recovery Plan for the Spiny Pepper-cress (Lepidium aschersonii)
(Carter, 2010).

o

National Recovery Plan for the Basalt Pepper-cress (Lepidium hyssopifolium) (Tumino, 2010).

o

Lepidium hyssopifolium. National Recovery Plan for the Winged Pepper-cress (Lepidium
monoplocoides) (Mavromihalis, 2010).

o

Rulingia prostrate. National Recovery Plan for the Dwarf Kerrawang (Rulingia prostrata) (Carter &
Walsh, 2010).

o

Irenepharsus trypherus. Recovery Plan for Irenepharsus trypherus (Department of Environment and
Conservation, 2005).

o

Microstis angusii. Recovery Plan for Microstis angusii (Department of Environment, Climate Change
and Water 2010)

o

Pterostylis gibbosa. Recovery Plan for Pterostylis gibbosa (R. Br.), Illawarra Greenhood Orchid
(NPWS 2002)

o

Cumberland Plain Recovery Plan (NSW DECCW 2010b) (Pterostylis saxicola)

Commonwealth Conservation advice has been prepared for:
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1.2

o

Asperula asthenes (Trailing Woodruff) (TSSC, 2008a).

o

Brachyscome papillosa (Mossgiel Daisy) (TSSC, 2008b).

o

Commersonia rosea (Sandy Hollow commersonia) (TSSC, 2008c).

o

Corunastylis insignis (Wyong midge-orchid 1) (TSSC, 2014do)

o

Corunastylis sp.Charmhaven (Wyong Midge Orchid 2) (TSSC, 2014dm)

o

Diuris aequalis (Buttercup Doubletail) (TSSC, 2008d).

o

Diuris flavescens (an orchid) (TSSC, 2014s)

o

Diurius pedunculata (Small Snake Orchid) (TSSC, 2008e).

o

Homopholis belsonii (Belson’s Panic) (TSSC, 2008f).

o

Lepidium peregrinum (Wandering Pepper-cress) (TSSC, 2008g).

o

Olearia cordata (TSSC, 2008h).

o

Paspalidium grandispiculatum (TSSC, 2008i).

o

Picris evae (Hawkweed) (TSSC, 2008j).

o

Pterostylis saxicola (Sydney Plains Greenhood) (TSSC, 2008k)

o

Rulingia procumbens (TSSC, 2008l).

o

Thelymitra adorata (Wyong Sun Orchid) (TSSC, 2014dn)

o

Thesium australe (TSSC, 2008m).

A Threat Abatement Plan has been prepared for:
o

Threat Abatement Plan for Competition and Land Degradation by Feral Rabbits (DEWHA 2008)
(applies to Caladenia tensa, Lepidium aschersonii, Lepidium hyssopifolium, Lepidium
monoplocoides, Lepidium peregrinum and Pterostylis gibbosa).

o

Threat Abatement Plan for Predation, Habitat Degradation, Competition and Disease Transmission
by Feral Pigs (DEH, 2005) (applies to Caladenia tessellate, Diuris pedunculata Lepidium
aschersonii, Lepidium monoplocoides and Pterostylis saxicola).

‘Saving our Species’ conservation project has been developed for all species.

Dry sclerophyll groundcovers risk review

Loss of native vegetation

Loss of Habitat

Direct mortality

Loss of Connectivity

Loss of resources (for
foraging / nesting fauna)

Fragmentation (edge
effects, isolation, barriers)

Disturbance (light, noise,
wind)

Water quality or
alterations to flow regimes

Invasive species

Spread of pathogens

Hazard

Minor work - preparatory, rehabilitation,
investigative

1/2/VL

1/2/VL

1/1/VL

1/1/VL

1/1/VL

1/2/VL

1/1/VL

1/3/L

1/1/VL

1/1/VL

Minor work - infrastructure work within road
footprint

1/2/VL

1/2/VL

1/1/VL

1/1/VL

1/1/VL

1/2/VL

1/1/VL

1/3/L

1/1/VL

1/1/VL

Minor work - supporting infrastructure

3/2/M

3/2/M

1/1/VL

1/2/VL

1/1/VL

1/2/VL

1/1/VL

1/3/L

1/1/VL

1/1/VL

Ancillary facilities

3/2/M

3/2/M

3/1/L

1/2/VL

1/1/VL

4/2/M

2/1/VL

1/3/L

2/1/VL

1/1/VL

Primary infrastructure work

4/4/VH

5/4/VH

4/1/L

2/3/M

4/1/L

5/3/H

4/1/L

3/4/H

4/2/M

3/1/L

Supporting infrastructure - basins, drains and
culverts

3/2/M

3/2/M

3/1/L

3/1/L

2/1/VL

3/2/M

3/1/L

3/4/H

3/2/M

3/1/L

Work within waterways

3/2/M

3/2/M

2/1/VL

1/1/VL

2/1/VL

2/1/VL

3/1/L

3/3/M

2/1/VL

3/1/L

Utilities and fencing

2/2/L

2/2/L

1/1/VL

1/2/VL

1/1/VL

2/2/L

3/1/L

2/2/L

3/1/L

2/1/VL

Activity
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1.3

Dry sclerophyll groundcovers assessment

Hazard and assessment
Loss of native vegetation and loss of habitat
Primary infrastructure works were assessed as very high risk activities causing the loss of native vegetation and habitat for dry sclerophyll
groundcovers. The key drivers were the limited population numbers and numbers of individuals of a number of the species in this group. Some
species are not evident above ground in between disturbance events (e.g. Olearia cordata), while others have highly restricted distributions adjacent
to roadsides (e.g. Microtis angusii).
Fragmentation (edge effects, isolation, barriers)
Primary infrastructure works were assessed as high risk activities causing fragmentation, primarily due to edge effects. A number of the species have
highly restricted and small populations in a few locations. The impacts of weed invasion resulting in competition for resources may result in decline of
small populations.
Water quality or alterations to flow regimes
Both primary infrastructure works and supporting infrastructure works were assessed as high risk activities. The key driver here was the relationship
between flooding and germination in one species (Brachyscome muelleroides). Other species are not aquatic plants and may rely on adequate
rainfall to germinate. However these activities are not likely to affect the bulk of the species assessed under the dry sclerophyll groundcover group.

1.4

Guidelines, policies and procedures relevant to Dry sclerophyll groundcovers

Project development and assessment (pre-construction)
Roads and Maritime have a number of policies, guidelines, procedures (Program documents) that assist in identifying,
avoiding, minimising and assessing potential impacts to Specified Protected Matters. These documents support Roads
and Maritime fulfil their statutory responsibility under NSW and Federal legislation to consider and assess its activities
and its effect on the environment. Primarily, the approach taken by Roads and Maritime to assess potential impacts on
Specified Protected Matters is driven through the requirements of the Environmental assessment procedure for routine
and minor works (EIA PO5 1) or the Environmental assessment procedure for project review of environmental factors
(EIA PO5 2). Other key pre-construction guidance documents developed by Roads and Maritime that relate to Specified
Protected Matters include the Environmental Impact Assessment Practice Note - Biodiversity Assessment, the Draft
Wildlife Connectivity Guidelines – Managing Wildlife Connectivity on Road Projects and the Guideline for Biodiversity
Offsets.
Further detail regarding Roads and Maritime guidelines (pre-construction) that relate to identifying, avoiding, minimising
and assessing potential impacts to Specified Protected Matters is provided in Chapter 3 of the Strategic Assessment
Report.
Project implementation (construction)
Roads and Maritime also have a number of Program documents that assist in minimising and managing potential
impacts to Specified Protected Matters during the construction phase of projects, including through application of
measures identified in the Biodiversity Guidelines: Protecting and Managing Biodiversity on RTA Projects (2011) and
through a number of documents that specify Roads and Maritime requirements for contractors constructing projects,
including RMS QA Specification G36 – Environmental Protection (Ed4,Rev3 2014), RMS QA Specification G38 – Soil
and Water Management (Ed2, Rev1 2014) and RMS QA Specification G40 - Clearing and Grubbing (Ed1, Rev1 2012).
During construction Roads and Maritime implement their Environmental Performance System which manages workflow
associated with regular environmental inspections on construction and maintenance projects to reduce potential
environmental risks and evaluate the on-site environmental performance of contractors against their environmental
obligations under the contract and environmental legislation. Further detail regarding Roads and Maritime Program
documentation that assists in minimising and managing potential impacts to Specified Protected Matters in the
construction phase is provided in Chapter 3 of the Strategic Assessment Report.
No additional policies, guidelines and procedures outside of those applied by Roads and Maritime that are specifically
relevant to dry sclerophyll groundcovers.

1.5

Concluding statement – impacts to Specified Protected Matters

Potential risks to dry sclerophyll groundcovers identified in the risk review above include the loss, degradation and
fragmentation of habitat and activities which may alter water quality or hydrological regimes. Clearing or disturbance of
key vegetation and associated habitats along with the risk of water quality and hydrology changes from supporting
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infrastructure activities and works within waterways can subsequently impact populations through loss of connectivity
and fragmentation, reduce the extent of suitable habitat and change habitat conditions.
In implementing their Program of policies, guidelines and procedures, Roads and Maritime apply standard Roads and
Maritime guidelines to manage potential impacts to dry sclerophyll groundcovers. Risks are managed throughout the
project life-cycle through identifying important habitat and populations, planning for habitat protection, appropriate
design to minimise water quality impacts and barriers to connectivity and devising mitigation measures to ensure
ongoing protection of habitat and water quality throughout operation of the project.
Based on the application of the Program, Roads and Maritime activities (that are subject to Part 5 of the EP&A Act)
would minimise, to the extent possible, the likelihood of an unacceptable impact to dry sclerophyll groundcovers.
Roads and Maritime have identified a number of key criteria that it will consider when determining whether an activity
will have an unacceptable impact on a Specified Protected Matter (refer Chapter 3 of the Strategic Assessment Report).
Where Roads and Maritime identify that an unacceptable impact on a Specified Protected Matter may occur, it will not
proceed with the activity as proposed. As identified in Chapter 4 of the Strategic Assessment Report, where Roads and
Maritime identify that an unacceptable impact on a Specified Protected Matter may occur it will consider a number of
options to reduce the impacts to a level that is acceptable, including reviewing the scope of the activity, reviewing the
approvals pathway for the activity and consulting with the Department of Environment regarding the activity. Roads and
Maritime will not proceed with the activity until such time as actions have been undertaken, or are committed to be
undertaken, to ensure impacts will not be unacceptable.
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1.

FL4 - Dry Sclerophyll Epiphytes and Climbers

Species included (common name, scientific name)

Listing

SPRAT ID

Kennedia retrorsa

Vulnerable

19716

Tylophora linearis

Endangered

55231

1.1

Group / species profile

Item

Summary

Description



Kennedia retrorsa (family Fabaceae, subfamily Faboideae) is a vigorous perennial climber or mat like herb
with pubescent stems with rusty or white hairs. Leaves are rusty to whitish pubescent and 3-foliolate;
consisting of three broad-elliptic to obovate or circular leaflets. Leaves have a paler surface underneath
Flowers are bright pink-purple and borne in long racemes arising in the leaf axils (TSSC, 2008a).

Distribution and habitat

Life history



Tylophora linearis (family Asclepiadaceae) is an herbaceous climber with clear latex that grows to about 2 m
long. The stems are cylindrical, up to 3 mm in diameter with internodes up to 100 mm long. Leaves are dark
green, linear, up to 100 mm long and 4 mm wide, and extra-floral nectaries are absent from the base of the
leaf. Flowers are clustered in radiating groups of 3–8. Flowers are 6–22 mm in diameter, with petals olivegreen externally, dark purple internally and with short hairs internally concentrated towards the tip. Fruits form
follicles 95–100 mm long and 5 mm wide (TSSC, 2008b).



Kennedia retrorsa is believed to be restricted to the Mount Dangar area and the adjacent Goulburn River
catchment, within the Muswellbrook and adjacent Merriwa local government areas where sites occur within
Goulburn River and Wollemi National Parks and nearby private land (TSSC, 2008). The extent of occurrence
and area of occupancy of Kennedia retrorsa are both ~20 km2 and surveys suggest that there are less than
1,000 plants in New South Wales (Malcolm 2012). Kennedia retrorsa is found in a variety of habitats, from
mountainsides to riparian zones, in eucalypt woodland or wet forest with Eucalyptus deanei or along creeks
with Leptospermum polygalifolium. The species occupies sheltered sites, generally north facing at 0–300 m
altitude in cool damp situations, with an intermittent supply of moisture, and is also known to occur on
exposed rocky ridgelines. The substrate tends to be rocky with sandy soil but associated with volcanics
(Leigh et al.,1984; Benson & McDougall, 1996; DECC, 2005). Associated species in known habitats include
Acacia crassa, Angophora floribunda, Corymbia trachyphloia, Eucalyptus caleyi, E. crebra, E. dawsonii, E.
dwyeri, E. fibrosa, E. punctata, E. sideroxylon, E. sparsifolia and E. tereticornis (TSSC, 2008).



Tylophora linearis has rarely been collected and is known from Goonoo, Pillaga West, Pillaga East,
Bibblewindi, Cumbil and Eura State Forests, Coolbaggie NR, Goobang NP and Beni SCA. This species has
been recorded Hiawatha State Forest near West Wyalong in the south and there are old records as far north
as Crow Mountain near Barraba. A large population is present within White Box Woodland in the Leard State
Forest at Boggabri (author’s personal observation). This species is conserved within Goobang National Park,
Eura State Forest, Goonoo SF, Pilliga West SF and Coolbaggie Nature Reserve. Tylophora linearis grows in
dry scrub, open forest and woodlands associated with Melaleuca uncinata, Eucalyptus fibrosa, E. sideroxylon,
E. albens, Callitris endlicheri, C. glaucophylla, Allocasuarina luehmannii, Acacia hakeoides, A. lineata,
Myoporum spp., and Casuarina spp. This species occurs within the Border Rivers–Gwydir, Central West, and
Namoi (NSW) Natural Resource Management regions (TSSC, 2008b).



Kennedia retrorsa is not known to reproduce vegetatively. As such, the persistence of this species depends
on the production and germination of viable seed. Peak flowering in Kennedia retrorsa occurs from
September to December with fruit produced from October to December. Seeds are released at maturity
between December and January. Current estimates are that reproductive maturity is not reached until
approximately three years following germination; however, peak maturity may not be reached until plants are
4 - 6 years old (TSSC, 2008). The seeds are hard coated, which induces a period of dormancy and are
mostly locally dispersed accumulating locally in soil near the parent plants. Seeds are stored in the soil seed
bank in the upper layers of the soil profile. Kennedia retrorsa is able to produce a large amount of long-lived
(>50 years), soil persistent seed in a relatively short period of time (3-6 years). Viable but dormant K. retrorsa
seeds may be present in the soil seed bank irrespective of the apparent absence of the species above ground
(Threatened Species Scientific Committee, 2008). Kennedia retrorsa is likely to be killed by fire and this
species relies on fire for seed germination. Kennedia retrorsa requires high light levels for maximum growth
and is likely to be a successional species (i.e. being locally abundant for a number of years after fire and
gradually declining in numbers due to competition and/or shading from trees and shrubs) (TSSC, 2008).



The life history of Tylophora linearis is poorly known. Tylophora linearis flowers in spring, with flowers
recorded in November or May with fruiting probably 2 to 3 months later.
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Item

Summary

Key threats



The main identified threats to K. retrorsa include grazing (Leigh et al., 1984), habitat loss and fragmentation
and frequent fire (DECC, 2005). Fire intervals of less than 10–15 years are likely to result in sub-population
declines, while fire intervals of less than three to four years are likely to result in K. retrorsa extinction (OEH
2014a).Invasion and competition with prickly pear may threaten this species. Competition with weeds may
reduce seedling recruitment, leading to a loss of genetic material and new cohort (OEH 2014a).



The main identified threats to Tylophora linearis include track maintenance, forestry activities, and
inappropriate disturbance regimes (OEH 2014b).

Relevant conservation advice,



recovery plans and threat
abatement plans

A Recovery Plan is not required for these species and they have been included on the Not Commenced List
(1/11/2009).



Commonwealth Conservation Advice has been prepared for Kennedia retrorsa (TSSC 2008a) and Tylophora
linearis (TSSC 2008b).



A targeted management strategy for this species has been developed under the Saving Our Species
program. Two management sites have been proposed at Mount Dangar and Baerami.



Environmental Impact Assessment Guidelines have been prepared for this species (NPWS 2000).

1.2

Dry sclerophyll epiphytes and climbers risk review

Loss of Connectivity

Loss of resources (for
foraging / nesting fauna)

Fragmentation (edge
effects, isolation, barriers)

Disturbance (light, noise,
wind)

Water quality or
alterations to flow regimes

Invasive species

Spread of pathogens

1/1/VL

Direct mortality

Minor work - preparatory, rehabilitation,
investigative

Loss of Habitat

Activity

Loss of native vegetation

Hazard

1/1/VL

1/1/VL

1/1/VL

1/1/VL

1/1/VL

1/1/VL

1/1/VL

1/1/VL

1/1/VL

Minor work - infrastructure work within road
footprint

1/1/VL

1/1/VL

1/1/VL

1/1/VL

1/1/VL

1/1/VL

1/1/VL

1/1/VL

1/1/VL

1/1/VL

Minor work - supporting infrastructure

1/2/VL

1/2/VL

1/1/VL

1/1/VL

1/2/VL

1/1/VL

1/1/VL

1/1/VL

1/1/VL

1/1/VL

2/2/L

2/2/L

2/1/VL

2/2/L

2/2/L

2/2/L

2/1/VL

2/1/VL

2/2/L

1/2/VL

4/4/VH

4/4/VH

4/1/L

4/4/VH

4/2/M

4/4/VH

4/1/L

4/1/L

4/4/VH

3/2M

Supporting infrastructure - basins, drains and
culverts

3/1/L

3/2/M

3/1/L

3/2/M

3/3/M

3/1/L

4/1/L

3/2/M

3/2/M

Work within waterways

3/1/L

3/2/M

2/1/VL

2/1/VL

1/1/VL

2/2/L

3/1/L

4/1/L

3/2/M

3/2/M

Utilities and fencing

3/2/M

3/1/L

1/1/VL

2/1/VL

1/1/VL

2/1/VL

1/1/VL

2/1/VL

2/3/M

2/2/L

Ancillary facilities
Primary infrastructure work
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1.3

Dry sclerophyll epiphytes and climbers assessment

Hazard and assessment
Loss of native vegetation and habitat
Primary infrastructure works have been assessed as a very high risk activity to Kennedia retrorsa and Tylophora linearis This activity would act on
the populations directly causing the direct loss of habitat and indirect impacts to residual habitat adjoining the activity. This results in direct and
indirect impacts to populations through direct removal of individuals and edge effects (weeds, run-off, altered light levels) to populations. This
species has a limited distribution (~20 km2) and surveys suggest that there are less than 1,000 plants in New South Wales (Malcolm 2012). Removal
of already restricted habitat for Kennedia retrorsa would likely have a major impact on the viability of populations.
Loss of Connectivity and fragmentation (edge effects, isolation, barriers)
Primary infrastructure works have been assessed as a very high risk activity to Kennedia retrorsa and Tylophora linearis. This activity would act on
habitat for this species. This species has a limited distribution (~20 km2). By reducing connectivity between populations and/or sub-populations,
genetic diversity may decline resulting in reduced fitness of populations. Kennedia retrorsa is insect pollinated (i.e. potentially by native and
introduced bees, wasps, beetles and flies) with seeds dispersed away from the parent plant by ants. The distances travelled by pollinators and seed
dispersers is likely to be small (<2km). As such, pollination and seed dispersal are likely to be restricted to the immediate surrounds of existing
populations. If a population was to be fragmented severely resulting in increased isolation and introduction of barriers to pollination and seed
dispersal, a project would threaten this species. Edge effects would act to alter the environmental conditions near the populations. Kennedia retrorsa
and Tylophora linearis are susceptible to frequent fires and edge effects may act to increase fire frequency through a drying of the surrounding
vegetation and introduction of biomass from weeds.
Invasive species
Primary infrastructure works have been assessed as a very high risk activity to Kennedia retrorsa and Tylophora linearis. This activity may result in
increases and spread of invasive species that may compete with Kennedia retrorsa and Tylophora linearis for resources. In addition to direct
competition, exotic species may alter the vegetation structure. In areas that are cool and damp, invasion by thicket forming species such as Lantana
camara, would threaten these species. Changing structure and composition may reduce light resources directly to the plants and increase fire risk to
the habitat.

1.4

Guidelines, policies and procedures relevant to Dry sclerophyll epiphytes and
climbers

Project development and assessment (pre-construction)
Roads and Maritime have a number of policies, guidelines, procedures (Program documents) that assist in identifying,
avoiding, minimising and assessing potential impacts to Specified Protected Matters. These documents support Roads
and Maritime fulfil their statutory responsibility under NSW and Federal legislation to consider and assess its activities
and its effect on the environment. Primarily, the approach taken by Roads and Maritime to assess potential impacts on
Specified Protected Matters is driven through the requirements of the Environmental assessment procedure for routine
and minor works (EIA PO5 1) or the Environmental assessment procedure for project review of environmental factors
(EIA PO5 2). Other key pre-construction guidance documents developed by Roads and Maritime that relate to Specified
Protected Matters include the Environmental Impact Assessment Practice Note - Biodiversity Assessment, the Draft
Wildlife Connectivity Guidelines – Managing Wildlife Connectivity on Road Projects and the Guideline for Biodiversity
Offsets.
Further detail regarding Roads and Maritime guidelines (pre-construction) that relate to identifying, avoiding, minimising
and assessing potential impacts to Specified Protected Matters is provided in Chapter 3 of the Strategic Assessment
Report.
Project implementation (construction)
Roads and Maritime also have a number of Program documents that assist in minimising and managing potential
impacts to Specified Protected Matters during the construction phase of projects, including through application of
measures identified in the Biodiversity Guidelines: Protecting and Managing Biodiversity on RTA Projects (2011) and
through a number of documents that specify Roads and Maritime requirements for contractors constructing projects,
including RMS QA Specification G36 – Environmental Protection (Ed4,Rev3 2014), RMS QA Specification G38 – Soil
and Water Management (Ed2, Rev1 2014) and RMS QA Specification G40 - Clearing and Grubbing (Ed1, Rev1 2012).
During construction Roads and Maritime implement their Environmental Performance System which manages workflow
associated with regular environmental inspections on construction and maintenance projects to reduce potential
environmental risks and evaluate the on-site environmental performance of contractors against their environmental
obligations under the contract and environmental legislation. Further detail regarding Roads and Maritime Program
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documentation that assists in minimising and managing potential impacts to Specified Protected Matters in the
construction phase is provided in Chapter 3 of the Strategic Assessment Report.
The following table identifies other policies, guidelines and procedures applied by Roads and Maritime but not
developed by it, which are specifically relevant to Dry sclerophyll epiphytes and climbers.
Policy / guideline

Description

Environmental Impact Assessment Guidelines for

Information is provided to assist authors of Species Impact Statements, persons undertaking

Kennedia retrorsa (National Parks and Wildlife
Service (NPWS) 2000)

Development Activities that require fauna and flora studies, and consent authorities and
others who are required to prepare or review reports or assessment of potential impacts on
threatened species, pursuant to the provisions of the Environmental Planning and
Assessment Act, 1979 (EP&A Act).

1.5

Concluding statement – impacts to Specified Protected Matters

The highest risk activity for Kennedia retrorsa was primary infrastructure works. This activity has the potential to directly
clear native vegetation, reduce habitat and connectivity while increasing fragmentation and weed invasion. Secondary
impacts may then result. One of the greatest threats to this species is inappropriate fire regimes. Fire regimes that
result in adult populations being killed while exhausting the seed bank would result in extinction of this species. This
species has a limited distribution, so it is possible that a series of fires could act on the entire known extent. Avoiding
the species would limit risk of extinction. The Roads and Maritime guidelines would be adequate in mitigating major
impacts if work occurred away from this species.
In implementing their Program of policies, guidelines and procedures, Roads and Maritime apply the RMS guidelines
identified in the program report to manage potential impacts to Kennedia retrorsa. Risks are managed throughout the
project life-cycle through firstly identifying important habitat and populations, planning for habitat protection and devising
mitigation measures to ensure ongoing protection of habitat throughout operation of the project.
Based on the application of the Program, Roads and Maritime activities (that are subject to Part 5 of the EP&A Act)
would minimise, to the extent possible, the likelihood of an unacceptable impact to Kennedia retrorsa.
Roads and Maritime have identified a number of key criteria that it will consider when determining whether an activity
will have an unacceptable impact on a Specified Protected Matter (refer Chapter 3 of the Strategic Assessment Report).
Where Roads and Maritime identify that an unacceptable impact on a Specified Protected Matter may occur, it will not
proceed with the activity as proposed. As identified in Chapter 4 of the Strategic Assessment Report, where Roads and
Maritime identify that an unacceptable impact on a Specified Protected Matter may occur it will consider a number of
options to reduce the impacts to a level that is acceptable, including reviewing the scope of the activity, reviewing the
approvals pathway for the activity and consulting with the Department of Environment regarding the activity. Roads and
Maritime will not proceed with the activity until such time as actions have been undertaken, or are committed to be
undertaken, to ensure impacts will not be unacceptable.
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1.

FL5 - Wet Sclerophyll shrubs

Species included (common name, scientific name)

Listing

SPRAT ID

Corchorus cunninghamii

Endangered

14659

Correa baeuerlenii

Vulnerable

17007

Leucopogon exolasius

Vulnerable

14251

Tasmannia glaucifolia

Vulnerable

21975

Acrophyllum australe

Vulnerable

3983

1.1

Wet Sclerophyll shrubs description

Item

Summary

Description



Corchorus cunninghamii has an estimated population size of over 8000, 2000 of which are thought to occur in
NSW (Parr 2001, DEC 2004). The species short-lived nature may mean that it is often only found in the soil
seed bank.

Distribution and habitat



Correa baeuerlenii has three known populations and thought to contain less than 1500 across all three
(Briggs and Leigh 1990, 1996).



Leucopogon exolasius occurs in seven locations, however no details were available regarding the total
population size (TSSC 2008c).



Tasmannia glaucifolia total population size is unknown. It occurs as small, patchy populations. The largest is
approximately 200 individuals (Sampson et al 1998).



Acrophyllum australe was known from 27 locations, with the last known population estimates undertaken in
1994 (Henderson 1994).



Corchorus cunninghamii occurs from the Richmond River in northern NSW to the Brisbane River in
Queensland. The majority of the species occurs in Queensland. Most of the NSW populations appear to
occur in conservation reserves.



Correa baeuerlenii occurs on the far south coast of NSW. Most of the populations appear to persist in
conservation reserves.



Leucopogon exolasius is endemic to the Sydney region. It is found along the Woronora, Grose and Georges
Rivers (Briggs and Leigh 1996) and was found in the Holsworthy Military Area (French et al 2000). It is found
in the Heathcote and Royal National Parks.



Tasmannia glaucifolia occurs in the northern tablelands of NSW. It is found in the Gloucester/Barrington Tops
area, Ben Halls Gap National Park and Point Lookout/Moffatt Falls east of Armidale (Harden 1990).



Acrophyllum australe has a very restricted distribution between Faulconbridge and Lawson in the Blue
Mountains. About eight of the 27 locations known in 1994 occurred in conservation reserves (Henderson
1994).



Generally found in riparian habitats, or moist areas such as streams, creeks or around waterfalls, except for
Leucopogon exolasius which prefers woodland areas on sandstone and rocky areas. Generally associated
with Eucalyptus species or forests. Habitats vary between the species:
o

Corchorus cunninghamii is found at low to mid elevations in wet sclerophyll and subtropical rainforest.
It can also occur in grassy open forest on upper hill slopes or crests (OEH 2014a).

o

Correa baeuerlenii occurs in riparian areas in eucalypt forests (OEH 2014b).

o

Leucopogon exolasius occurs in sandstone woodland and prefers rocky hillsides along creek banks
(OEH 2014c).

o

Tasmannia glaucifolia is associated with Antarctic Beech rainforest along streams at higher elevations
(1200 – 1500 m ASL). It can also be found along seepage lines in tall eucalypt forest and grassy
woodlands (OEH 2014d).

o

Acrophyllum australe is associated with waterfalls and drip zones of rocky overhangs. It grows in
shale interbeds at cliff bases, in crevices or on talus slopes (OEH 2014e).
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Item

Summary

Life history

Flowering and fruiting varies greatly between species. Information on pollination mechanisms for other species in
the group is unavailable:

Key threats



Corchorus cunninghamii appears to be insect pollinated, with introduced Honey Bees (Apis mellifera), native
bees (Trigona sp.) and sand wasps all having been recorded visiting flowers (Halford 1993, Simmonds 2000,
Stewart 2001). It flowers in October to May, with seed produced between December and May (Halford 1993).
It is thought to be relatively short lived and reproduces only through seed. Seed dormancy can be broken by
disturbance such as fire or mechanical disturbance. Seeds remain viable for tens of years, making the seed
set and accumulation into the seed bank critical to its survival.



Correa baeuerlenii appears to be limited by low fruit set and lack of recruitment. It flowers in spring and
sporadically at other times (PlantNet 2014). Little other information is available on the life cycle of this
species.



Leucopogon exolasius flowers in August and September, with fruit maturing in October. Germination is cued
to rainfall rather than disturbance (Ooi 2002).



Tasmannia glaucifolia reproduces vegetatively, but still produces flowers. Very little other information is
known about this species.



Acrophyllum australe flowers in November and December. Seeds are released when mature, but the nature
of seed germination or dormancy is unknown. Some of the plants have stolons and may be clonal
(Henderson 1994), thus limiting genetic diversity within the populations. Adult plants appear to have the
capacity to resprout following fire (Henderson 1994).

All species are impacted by the following:


Vegetation/habitat clearing, particularly for Acrophyllum australe, which occurs mostly on privately owned
land



Weed invasion



High intensity fires



Altered hydrological regimes.

In addition, Tasmannia glaucifolia is susceptible to dieback and trampling/grazing by livestock.
Corchorus cunninghamii requires disturbance events to recruit. A lack of disturbance (i.e. greater than 30 years)
may result in the loss of the species locally (OEH 2014a).
Leucopogon exolasius is thought to be secure from habitat loss, but its small range and population size make it
vulnerable to local extinction.
Relevant conservation advice,

Commonwealth Conservation Advice has been prepared for all of the species in the wet sclerophyll shrubs

recovery plans and threat
abatement plans

group (TSSC 2014a-e).
Commonwealth Recovery Plans are not required for any of the species in this group and all were listed on the
Not Commenced List (1/11/2009).
All species in this group have actions developed under the NSW ‘Saving Our Species’ program.
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1.2

Wet Sclerophyll shrubs risk review

Loss of native vegetation

Loss of Habitat

Direct mortality

Loss of Connectivity

Loss of resources (for
foraging / nesting fauna)

Fragmentation (edge
effects, isolation, barriers)

Disturbance (light, noise,
wind)

Water quality or
alterations to flow regimes

Invasive species

Spread of pathogens

Hazard

Minor work - preparatory, rehabilitation,
investigative

1/1/VL

1/1/VL

1/1/VL

1/1/VL

1/1/VL

1/1/VL

1/1/VL

1/1/VL

1/1/VL

1/1/VL

Minor work - infrastructure work within road
footprint

1/1/VL

1/1/VL

1/1/VL

1/1/VL

1/1/VL

1/1/VL

1/1/VL

1/1/VL

1/1/VL

1/1/VL

Minor work - supporting infrastructure

1/2/VL

1/2/VL

1/1/VL

1/1/VL

1/2/VL

1/1/VL

1/1/VL

1/2/VL

1/1/VL

1/1/VL

Ancillary facilities

2/2/L

2/2/L

2/1/VL

2/2/L

2/2/L

2/2/L

2/1/VL

2/2/L

2/2/L

1/1/VL

Primary infrastructure work

3/4/H

4/4/VH

4/1/L

2/4/M

4/4/VH

3/4/H

4/1/L

3/4/H

3/4/H

2/3/M

Supporting infrastructure - basins, drains and
culverts

3/2/M

3/2/M

3/1/L

2/4/M

3/2/M

3/3/M

3/1/L

4/4/VH

H
(3/2/M)

2/4/M

3/2/M

3/1/L

2/1/VL

2/4/M

3/1/L

2/2/L

3/1/L

4/4/VH

H
(3/2/M)

2/4/M

3/2/M

3/1/L

1/1/VL

2/1/VL

3/1/L

2/1/VL

1/1/VL

2/3/M

3/2/M

2/3/M

Activity

Work within waterways

Utilities and fencing

1.3

Wet Sclerophyll shrubs assessment

Hazard and assessment
Loss of native vegetation and habitat
Primary infrastructure works were assessed as a high risk activity for the wet sclerophyll shrubs. Most of the shrubs have restricted distributions and
small or unknown population sizes. Primary infrastructure works almost always result in the loss of native vegetation. However given that most of the
species occur or appear to occur in conservation reserves, the likelihood was assessed as ‘possible’ rather than ‘almost certain’. If vegetation clearing
did occur where these species are located, the consequence would be major.
Loss of resources
The loss of habitat and subsequent loss of resources for associated fauna due to primary infrastructure works is likely, resulting in major
consequences for the wet sclerophyll shrubs. Primary infrastructure works were therefore considered a very high risk to this group. This is related to
the small populations persisting across restricted distributions. For some species (e.g. Acrophyllum australe), habitat is exceptionally limited.
Therefore impacts which result in the loss of any patches of habitat may have long term and major consequences for the survival of these species.
Fragmentation (edge effects, isolation, barriers)
Primary infrastructure works were considered to be a high risk activity resulting in possible fragmentation for populations of the wet sclerophyll shrubs.
A similar rationale applied to the loss of native vegetation is relevant to this hazard.
Water quality or alterations to flow regimes
Since this group is associated with wet sclerophyll communities, the activities associated with working in waterways or drains and culverts were
assessed as a very high risk to this group. While the works may not occur in the populations themselves, it is likely that these works would alter water
flow and quality affecting the populations. These plants persist in vegetation that is groundwater dependent (e.g. Leucopogon exolasius) or where
quality and volume of surface water impacts the health of populations (e.g. Acrophyllum australe). Where primary infrastructure works affect
groundwater or surface flows to these populations, the activity was assessed as a high risk.
Invasive species
Primary and supporting infrastructures as well as work within waterways were assessed as high risk activities. The invasion and spread of weeds as a
result of these activities is likely to result in the major long term decline of habitat condition. Loss of habitat condition could lead to the loss of local
populations of these wet sclerophyll shrubs. This is particularly true of weeds that are associated with watercourses. Weed invasion has been listed
as a threat to all of the wet sclerophyll shrub species.
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1.4

Guidelines, policies and procedures relevant to Wet Sclerophyll shrubs

Project development and assessment (pre-construction)
Roads and Maritime have a number of policies, guidelines, procedures (Program documents) that assist in identifying,
avoiding, minimising and assessing potential impacts to Specified Protected Matters. These documents support Roads
and Maritime fulfil their statutory responsibility under NSW and Federal legislation to consider and assess its activities
and its effect on the environment. Primarily, the approach taken by Roads and Maritime to assess potential impacts on
Specified Protected Matters is driven through the requirements of the Environmental assessment procedure for routine
and minor works (EIA PO5 1) or the Environmental assessment procedure for project review of environmental factors
(EIA PO5 2). Other key pre-construction guidance documents developed by Roads and Maritime that relate to Specified
Protected Matters include the Environmental Impact Assessment Practice Note - Biodiversity Assessment, the Draft
Wildlife Connectivity Guidelines – Managing Wildlife Connectivity on Road Projects and the Guideline for Biodiversity
Offsets.
Further detail regarding Roads and Maritime guidelines (pre-construction) that relate to identifying, avoiding, minimising
and assessing potential impacts to Specified Protected Matters is provided in Chapter 3 of the Strategic Assessment
Report.
Project implementation (construction)
Roads and Maritime also have a number of Program documents that assist in minimising and managing potential
impacts to Specified Protected Matters during the construction phase of projects, including through application of
measures identified in the Biodiversity Guidelines: Protecting and Managing Biodiversity on RTA Projects (2011) and
through a number of documents that specify Roads and Maritime requirements for contractors constructing projects,
including RMS QA Specification G36 – Environmental Protection (Ed4,Rev3 2014), RMS QA Specification G38 – Soil
and Water Management (Ed2, Rev1 2014) and RMS QA Specification G40 - Clearing and Grubbing (Ed1, Rev1 2012).
During construction Roads and Maritime implement their Environmental Performance System which manages workflow
associated with regular environmental inspections on construction and maintenance projects to reduce potential
environmental risks and evaluate the on-site environmental performance of contractors against their environmental
obligations under the contract and environmental legislation. Further detail regarding Roads and Maritime Program
documentation that assists in minimising and managing potential impacts to Specified Protected Matters in the
construction phase is provided in Chapter 3 of the Strategic Assessment Report.

1.5

Concluding statement – impacts to Specified Protected Matters

Potential risks to wet sclerophyll shrubs identified in the risk review above include the loss, degradation and
fragmentation of habitat and activities on land and water which may introduce/spread invasive species. Clearing or
disturbance of key vegetation and associated habitats along with the risk of invasive species from uncontrolled clearing
practices and movement of plant and personnel can subsequently impact populations through loss of connectivity and
fragmentation, reduce the extent of suitable habitat and change habitat conditions.
In implementing their Program of policies, guidelines and procedures, Roads and Maritime apply standard Roads and
Maritime guidelines to manage potential impacts to wet sclerophyll shrubs. Risks are managed throughout the project
life-cycle through identifying important habitat and populations, planning for habitat protection, appropriate design to
minimise water quality impacts and barriers to connectivity and devising mitigation measures to ensure ongoing
protection of habitat and water quality throughout operation of the project.
Based on the application of the Program, Roads and Maritime activities (that are subject to Part 5 of the EP&A Act)
would minimise, to the extent possible, the likelihood of an unacceptable impact to wet sclerophyll shrubs.
Roads and Maritime have identified a number of key criteria that it will consider when determining whether an activity
will have an unacceptable impact on a Specified Protected Matter (refer Chapter 3 of the Strategic Assessment Report).
Where Roads and Maritime identify that an unacceptable impact on a Specified Protected Matter may occur, it will not
proceed with the activity as proposed. As identified in Chapter 4 of the Strategic Assessment Report, where Roads and
Maritime identify that an unacceptable impact on a Specified Protected Matter may occur it will consider a number of
options to reduce the impacts to a level that is acceptable, including reviewing the scope of the activity, reviewing the
approvals pathway for the activity and consulting with the Department of Environment regarding the activity. Roads and
Maritime will not proceed with the activity until such time as actions have been undertaken, or are committed to be
undertaken, to ensure impacts will not be unacceptable.
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1. FL6 - Wet sclerophyll Groundcovers
Species included (common name, scientific name)

Listing

SPRAT ID

Thorny Pea (Desmodium acanthocladum)

Vulnerable

17972

Floating Swamp Wallaby-grass (Amphibromus fluitans)

Vulnerable

19215

Asterolasia elegans

Endangered

56780

1.1

Group / species profile

Item

Summary

Description



Desmodium acanthocladum (family Fabaceae) is a sprawling shrub 1–2 m in height and often more than 2 m wide, with
sharp spines scattered along the branchlets.



Amphibromus fluitans (family Poaceae) is an aquatic perennial grass with 1 m long aerial stems growing horizontally with
tips turned up at the end. Often only the inflorescence is above water. The plant grows to 120 cm high overall. The leaf
blade is 2–4.5 mm wide, rough to touch and deeply ribbed. The species is stoloniferous (horizontal roots), and sometimes
rhizomatic.



Asterolasia elegans (family Rutaceae) is a tall shrub to 3 m tall. The leaves are lance-shaped with rusty star shaped hairs
on both surfaces.



Desmodium acanthocladum occurs only in NE NSW. It is found in the Lismore area. There are records from around that
region at Coraki, Grafton and Casino. An old record from 1898 indicates the species being present in the Mount Warning
National Park (OEH 2014a). It occurs in the Boatharbour Nature Reserve, Wilson Nature Reserve and Andrew Johnston
Nature Reserve (NPWS 1997). Desmodium acanthocladum prefers basalt derived soils at low elevations in dry rainforest
and the fringes of riverine subtropical rainforest (OEH 2014a). It grows along rivers (PlantNet 2014).



Amphibromus fluitans occurs in southern NSW, Victoria, South Australia and Tasmania. It also occurs in New Zealand. In
NSW it is recorded from the Albury region, near Narrandera and Mathoura. It is unclear whether this species occurs within
any conservation reserves. Amphibromus fluitans grows mostly in permanent swamps, with seasonally fluctuating water
levels (OEH 2014b).



Asterolasia elegans occurs from northern Sydney to the central coast. It is known from the Baulkham Hills, Hawkesbury
and Hornsby local government areas. Seven populations of Asterolasia elegans and 10 sub-populations are known (OEH
2011). All populations are considered important for survival of the species. The population is unknown because surveys
did not systematically distinguish between mature and juvenile plants. Prior to the 1994 bushfires in NSW, there were
approximately 16,800 plants in the wild (OEH 2011). It appears that adult plants are killed by fire. Asterolasia elegans is
found on Hawkesbury sandstone in sheltered forests (OEH 2014c).



Little information on the life cycle of Desmodium acanthocladum is available. It flowers in summer (PlantNet 2014).



Amphibromus fluitans flowers and fruits between November and March. It appears to fruit later than other co-existing
grasses. The species requires periodic flooding for habitat maintenance.



Asterolasia elegans flowers in spring, from August to October, and fruits in November. Its flowers are known to be insectpollinated, and visitors to species in this genus are mostly beetles, occasionally flies and bees (Armstrong 1979). The
particular pollinators of A. elegans are unknown. Asterolasia elegans is an obligate seeder, all mature plants are killed
during fire and regeneration is reliant on seeds stored in the soil. The presence of an ant-attracting food body with the
seed (J. Howell, cited in Benson and McDougall 2001) indicates that secondary dispersal by ants is also likely to occur in
this species. It is thought that dispersal distances are likely to be small (Auld 2001). There is a level of dormancy in the
seed bank. However the longevity of the seed bank is likely to be short (between 5 and 10 years). This means that in
between disturbances, this species may not be observed above ground (OEH 2011).

Distribution and
habitat

Life history

Key threats

All species are impacted by the following:


Fragmentation and direct loss of habitat as a result of native vegetation clearing



Road works, particularly for Asterolasia elegans which occurs on road verges.



Grazing and trampling



Weed invasion by exotic grasses, Lantana camara, Ageratina adenophora and Asparagus sp.



Altered hydrological regimes and flooding, particularly for Amphibroumus fluitans, which requires at least some period of
seasonal drying



Fire regimes that are too frequent for Asterolasia elegans.
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Item

Summary

Relevant



conservation
advice, recovery
plans and threat
abatement plans

1.2

Commonwealth Conservation Listing Advice has been prepared for:
o

Desmodium acanthocladum (TSSC 2008a)

o

Amphibromus fluitans (TSSC 2008b)



A Recovery Plan has been prepared for Asterolasia elegans (OEH 2011)



A Recovery Plan is not required for Desmodium acanthocladum and has been included on the Not Commenced List
(01/11/2009)



A Recovery Plan is not required for Amphibromus fluitans and has been included on the Not Commenced List
(01/11/2009).

Wet sclerophyll Groundcovers risk review

Loss of native vegetation

Loss of Habitat

Direct mortality

Loss of Connectivity

Loss of resources (for
foraging / nesting fauna)

Fragmentation (edge
effects, isolation, barriers)

Disturbance (light, noise,
wind)

Water quality or
alterations to flow regimes

Invasive species

Spread of pathogens

Hazard

Minor work - preparatory, rehabilitation,
investigative

1/1/VL

1/1/VL

1/1/VL

1/1/VL

1/1/VL

1/1/VL

1/1/VL

1/1/VL

1/1/VL

1/1/VL

Minor work - infrastructure work within road
footprint

1/1/VL

1/1/VL

1/1/VL

1/1/VL

1/1/VL

1/1/VL

1/1/VL

1/1/VL

1/1/VL

1/1/VL

Minor work - supporting infrastructure

1/2/VL

1/2/VL

1/1/VL

1/2/VL

1/2/VL

1/1/VL

1/1/VL

1/2/VL

1/1/VL

1/1/VL

Ancillary facilities

2/2/L

2/2/L

2/1/VL

2/2/L

2/2/L

2/2/L

2/1/VL

2/2/L

2/2/L

1/2/VL

Primary infrastructure work

4/4VH

4/4/VH

4/1/L

4/4/VH

4/2/M

4/4/VH

4/1/L

4/4/VH

4/4/VH

3/3/M

Supporting infrastructure - basins, drains and
culverts

3/2/M

3/2/M

3/1/L

3/4/H

3/2/M

3/3/M

3/1/L

4/4/VH

3/2/M

3/3/M

Work within waterways

3/2/M

3/1/L

2/1/VL

2/4/M

3/1/L

2/2/L

3/1/L

4/4/VH

3/2/M

3/3/M

Utilities and fencing

3/2/M

3/1/L

1/1/VL

3/1/L

3/1/L

2/1/VL

1/1/VL

2/3/M

3/2/M

2/3/M

Activity

1.3

Wet sclerophyll Groundcovers assessment

Hazard and assessment
Loss of native vegetation and habitat
Primary infrastructure works were assessed as a very high-risk activity. These works may result in the removal of native vegetation critical to the
survival of some of the wet sclerophyll groundcovers. This is particularly true of Asterolasia elegans, which occurs on roadside verges. The recovery
plan for this species considers that all populations are necessary to maintain the species in the wild. Primary infrastructure works may also be a very
high risk to Amphibromus fluitans which has a confined distribution. These works may result in the removal of habitat critical to the survival of some
of the wet sclerophyll groundcovers. This is because all three species have a limited and narrow distribution in NSW. However it is likely to be a
more critical risk to Asterolasia elegans. This species occurs only in NSW, whereas the others occur interstate. Asterolasia elegans habitat may be
more susceptible to these types of works given its location adjacent to roads. The recovery plan for this species considers that all populations are
necessary to maintain the species in the wild.
Loss of Connectivity and Fragmentation (edge effects, isolation, barriers)
Primary infrastructure works were assessed as a very high-risk activity to wet sclerophyll ground covers. Supporting infrastructure, including basins
and drains, were assessed as a high-risk activity to these groundcovers. Primary and supporting infrastructure may result in the loss of connectivity
particularly between populations of Amphibromus fluitans. This species occurs in permanent wetlands, which require seasonal drying. Connectivity
between wetlands may be important for species diversity during flooding events.
Primary infrastructure works may result in the fragmentation of populations of the wet sclerophyll groundcovers. Fragmentation due to edge effects
may be especially high risk to Asterolasia elegans and Amphibromus fluitans. While the likelihood may be possible, the consequence to these
populations is considered to have long term effects.

Water quality or alterations to flow regimes
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Hazard and assessment
Primary and supporting infrastructure and works within waterways were assessed as very high risk activities for the wet sclerophyll groundcovers.
This was primarily driven by the relationship of Amphibromus fluitans to permanent wetlands. This grass species lives in standing water, but also
requires some seasonal drying events. Changes to the hydrology of wetlands or habitat containing this species may result in continued decline. For
example, if flows are deviated away from wetlands, there is unlikely to be water available for this species. Conversely, if flow rates are increased in
frequency and duration, the habitat may not experience drying. Water quality may also be a consideration for Asterolasia elegans. The recovery plan
for this species suggests that sedimentation and run off from roads may decrease the health of the plants (OEH 2011). Desmodium acanthocladum
grows alongside rivers. Alterations to flow duration or intensity may have an impact on this species. However there is little information available to
understand the relationship between hydrology and this species’ persistence in the wild.
Invasive species
Primary infrastructure work has been assessed as a very high-risk activity. This activity may result in the increased invasion of exotic species acting
on wet sclerophyll groundcovers. Lantana camara and Asparagus species have been listed as particularly harmful to Desmodium acanthocladum.
These two exotics are able to outcompete understorey and groundcovers. Ageratina adenophora may be a competitor for Asterolasia elegans, while
invasive grasses and aquatic plants are likely to compete with Amphibromus fluitans.

1.4

Guidelines, policies and procedures relevant to Wet sclerophyll Groundcovers

Project development and assessment (pre-construction)
Roads and Maritime have a number of policies, guidelines, procedures (Program documents) that assist in identifying,
avoiding, minimising and assessing potential impacts to Specified Protected Matters. These documents support Roads
and Maritime fulfil their statutory responsibility under NSW and Federal legislation to consider and assess its activities
and its effect on the environment. Primarily, the approach taken by Roads and Maritime to assess potential impacts on
Specified Protected Matters is driven through the requirements of the Environmental assessment procedure for routine
and minor works (EIA PO5 1) or the Environmental assessment procedure for project review of environmental factors
(EIA PO5 2). Other key pre-construction guidance documents developed by Roads and Maritime that relate to Specified
Protected Matters include the Environmental Impact Assessment Practice Note - Biodiversity Assessment, the Draft
Wildlife Connectivity Guidelines – Managing Wildlife Connectivity on Road Projects and the Guideline for Biodiversity
Offsets.
Further detail regarding Roads and Maritime guidelines (pre-construction) that relate to identifying, avoiding, minimising
and assessing potential impacts to Specified Protected Matters is provided in Chapter 3 of the Strategic Assessment
Report.
Project implementation (construction)
Roads and Maritime also have a number of Program documents that assist in minimising and managing potential
impacts to Specified Protected Matters during the construction phase of projects, including through application of
measures identified in the Biodiversity Guidelines: Protecting and Managing Biodiversity on RTA Projects (2011) and
through a number of documents that specify Roads and Maritime requirements for contractors constructing projects,
including RMS QA Specification G36 – Environmental Protection (Ed4,Rev3 2014), RMS QA Specification G38 – Soil
and Water Management (Ed2, Rev1 2014) and RMS QA Specification G40 - Clearing and Grubbing (Ed1, Rev1 2012).
During construction Roads and Maritime implement their Environmental Performance System which manages workflow
associated with regular environmental inspections on construction and maintenance projects to reduce potential
environmental risks and evaluate the on-site environmental performance of contractors against their environmental
obligations under the contract and environmental legislation. Further detail regarding Roads and Maritime Program
documentation that assists in minimising and managing potential impacts to Specified Protected Matters in the
construction phase is provided in Chapter 3 of the Strategic Assessment Report.
No other policies, guidelines and procedures applied by Roads and Maritime but not developed by it, are specifically
relevant to these species.

1.5

Concluding statement – Impacts to Specified Protected Matters

Impacts from primary infrastructure works are a concern to wet sclerophyll groundcovers mostly due to these species’
highly restricted distributions, and their small numbers of known populations which are susceptible to the loss of
individuals. One species (Asterolasia elegans) is known only from several sites adjacent to roads. Primary infrastructure
works may result in a number of drivers acting on these populations including weed invasion, loss of habitat and
fragmentation. Impacts from supporting infrastructure (basins, drains and culverts) and working in waterways are also a
concern to wet sclerophyll groundcovers due to the potential that they could alter water quality and surface drainage.
This is primarily true of Amphibromus fluitans.
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In implementing their Program of policies, guidelines and procedures, Roads and Maritime apply the RMS guidelines
identified in the program report to manage potential impacts to these species. Risks are managed throughout the
project life-cycle through firstly identifying important habitat and populations, planning for habitat protection and devising
mitigation measures to ensure ongoing protection of habitat throughout operation of the project.
Based on the application of the Program, Roads and Maritime activities (that are subject to Part 5 of the EP&A Act)
would minimise, to the extent possible, the likelihood of an unacceptable impact to these species.
Roads and Maritime have identified a number of key criteria that it will consider when determining whether an activity
will have an unacceptable impact on a Specified Protected Matter (refer Chapter 3 of the Strategic Assessment Report).
Where Roads and Maritime identify that an unacceptable impact on a Specified Protected Matter may occur, it will not
proceed with the activity as proposed. As identified in Chapter 4 of the Strategic Assessment Report, where Roads and
Maritime identify that an unacceptable impact on a Specified Protected Matter may occur it will consider a number of
options to avoid and/or reduce the impacts to a level that is acceptable, including reviewing the scope of the activity,
reviewing the mitigation measures, reviewing the approvals pathway for the activity and consulting with the Department
of Environment regarding the activity. Roads and Maritime will not proceed with the activity until such time as actions
have been undertaken, or are committed to be undertaken, to ensure impacts will not be unacceptable.

1.6
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1. FL7 – Wet sclerophyll epiphytes and climbers
Species included (common name, scientific name)
Cryptic Forest Twiner (Tylophora woollsii)

1.1

Listing

SPRAT ID

Endangered

20503

Group / species profile

Item

Summary

Description

Tylophora woollsii (family Asclepiadaceae) is a slender woody climber with a thin, twining stalk. The broad oval
leaves are heart shaped at the stalk, tapering to the end. Flowers are small, purple-red colour and form on
zigzagging branched stalks growing from the leaf junctions.

Distribution and habitat

Tylophora woollsii is found from the NSW north coast and New England Tablelands to southern Queensland, but is
very rare within that range. Known on the Tablelands from the Bald Rock and Boonoo Boonoo areas north of
Tenterfield. Five management sites for this species have been proposed. Tylophora woollsii prefers moist eucalypt
forest or moist sites in dry eucalypt forest and rainforest margins. It has been recorded from disturbed road verges.
It grows on brown clay over metasediments.

Life history

Tylophora woollsii flowers in summer and autumn, usually between January and March but sometimes as late as
November and is thought to be wind-dispersed (TSSC 2008b). Plants appear as a network of stems under leaf litter
when aerial stems are absent. No definitive population or occupancy estimates are available for this species. This
species is known from within NSW conservation reserves.

Key threats

The species is impacted by vegetation/habitat clearing, track maintenance/road works, weed invasion, grazing, and
high intensity fires. In addition, Tylophora woollsii is susceptible to dieback (Phytophthora cinnamomi).

Relevant conservation



Conservation Listing Advice has been prepared for Tylophora woollsii (TSSC 2008b).

advice, recovery plans and
threat abatement plans



Recovery Plan is required for Tylophora woollsii; included on the Commenced List (1/11/2009)

1.2

Wet sclerophyll epiphytes and climbers risk review

Loss of native vegetation

Loss of Habitat

Direct mortality

Loss of Connectivity

Loss of resources (for
foraging / nesting fauna)

Fragmentation (edge
effects, isolation, barriers)

Disturbance (light, noise,
wind)

Water quality or
alterations to flow regimes

Invasive species

Spread of pathogens

Hazard

Minor work - preparatory, rehabilitation,
investigative

1/1/VL

1/1/VL

1/1/VL

1/1/VL

1/1/VL

1/1/VL

1/1/VL

1/1/VL

1/1/VL

1/1/VL

Minor work - infrastructure work within road
footprint

1/1/VL

1/1/VL

1/1/VL

1/1/VL

1/1/VL

1/1/VL

1/1/VL

1/1/VL

1/1/VL

1/1/VL

Minor work - supporting infrastructure

1/1/VL

1/1/VL

1/1/VL

1/1/VL

1/2/VL

1/1/VL

1/1/VL

1/1/VL

1/1/VL

1/1/VL

2/2/L

2/2/L

2/1/VL

2/2/L

2/2/L

2/2/L

2/1/VL

2/1/VL

2/2/L

1/2/VL

Primary infrastructure work

4/4/VH

4/4/VH

4/1/L

4/4/VH

3/2/M

4/4/VH

4/1/L

4/1/L

4/4/VH

3/4/H

Supporting infrastructure - basins, drains and
culverts

3/2/M

3/2/M

3/1/L

M

3/2/M

3/3/M

3/1/L

4/1/L

3/2/M

3/3/M

Work within waterways

3/2/M

3/1/L

2/1/VL

L

3/2/M

2/2/L

3/1/L

4/1/L

3/2/M

3/3/M

Utilities and fencing

3/2/M

3/1/L

1/1/VL

VL

3/2/M

2/1/VL

1/1/VL

2/1/VL

2/1/VL

2/3/M

Activity

Ancillary facilities
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1.3

Wet sclerophyll epiphytes and climbers assessment

Hazard and assessment
Loss of native vegetation and Loss of Habitat
Primary infrastructure work was assessed as a very high risk activity causing the loss of populations for the species. The likelihood is considered
‘likely’ for this activity given past history and the clearing of a number of populations as a result of road works. The population sizes are small and
restricted. The loss of any one of the populations would reduce the security of this species in the wild.
Loss of Connectivity and Fragmentation (edge effects, isolation, barriers)
Primary infrastructure work was assessed as a very high risk activity causing the loss of populations of these two species. Works that involve the
loss of native vegetation increase the impacts of edge effects. Given the small number of plants at each location, the impact of edge effects could be
great. Edge effects may increase competition and prevent seedlings from establishing.
Invasive species
Primary infrastructure work was assessed as a very high risk activity causing the loss of populations of these two species. Works that involve the
increases the impacts of edge effects generally also increase the chances of weed invasion. Secondary impacts may occur as a result of attempting
to control weed species through application of herbicide.
Spread of pathogens
Tylophora woollsii is susceptible to Phytophthora cinnamomi. Primary infrastructure work has been assessed as a high risk activity that may lead to
the spread of this pathogen.

1.4

Guidelines, policies and procedures relevant to wet sclerophyll epiphytes and
climbers

Project development and assessment (pre-construction)
Roads and Maritime have a number of policies, guidelines, procedures (Program documents) that assist in identifying,
avoiding, minimising and assessing potential impacts to Specified Protected Matters. These documents support Roads
and Maritime fulfil their statutory responsibility under NSW and Federal legislation to consider and assess its activities
and its affect on the environment. Primarily, the approach taken by Roads and Maritime to assess potential impacts on
Specified Protected Matters is driven through the requirements of the Environmental assessment procedure for routine
and minor works (EIA PO5 1) or the Environmental assessment procedure for project review of environmental factors
(EIA PO5 2). Other key pre-construction guidance documents developed by Roads and Maritime that relate to Specified
Protected Matters include the Environmental Impact Assessment Practice Note - Biodiversity Assessment, the Draft
Wildlife Connectivity Guidelines – Managing Wildlife Connectivity on Road Projects and the Guideline for Biodiversity
Offsets.
Further detail regarding Roads and Maritime guidelines (pre-construction) that relate to identifying, avoiding, minimising
and assessing potential impacts to Specified Protected Matters is provided in Chapter 3 of the Strategic Assessment
Report.
Project implementation (construction)
Roads and Maritime also have a number of Program documents that assist in minimising and managing potential
impacts to Specified Protected Matters during the construction phase of projects, including through application of
measures identified in the Biodiversity Guidelines: Protecting and Managing Biodiversity on RTA Projects (2011) and
through a number of documents that specify Roads and Maritime requirements for contractors constructing projects,
including RMS QA Specification G36 – Environmental Protection (Ed4,Rev3 2014), RMS QA Specification G38 – Soil
and Water Management (Ed2, Rev1 2014) and RMS QA Specification G40 - Clearing and Grubbing (Ed1, Rev1 2012).
During construction Roads and Maritime implement their Environmental Performance System which manages workflow
associated with regular environmental inspections on construction and maintenance projects to reduce potential
environmental risks and evaluate the on-site environmental performance of contractors against their environmental
obligations under the contract and environmental legislation. Further detail regarding Roads and Maritime Program
documentation that assists in minimising and managing potential impacts to Specified Protected Matters in the
construction phase is provided in Chapter 3 of the Strategic Assessment Report.
No other policies, guidelines and procedures applied by Roads and Maritime but not developed by it, are specifically
relevant to Tylophora woollsii.
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1.5

Concluding statement – Impacts to Specified Protected Matters

The greatest risk activity to Tylophora woollsii is primary infrastructure works. This activity may result in the loss of
individuals and populations, alteration to habitat and invasion of weeds and pathogens. All of these impacts are
important at the population level because there are few populations in the wild. The loss of any one population would
conflict with recover objectives and limit the genetic diversity within the species.
In implementing their Program of policies, guidelines and procedures, Roads and Maritime apply the RMS guidelines
identified in the program report to manage potential impacts to Tylophora woollsii. Risks are managed throughout the
project life-cycle through firstly identifying important habitat and populations, planning for habitat protection and devising
mitigation measures to ensure ongoing protection of habitat throughout operation of the project.
Based on the application of the Program, Roads and Maritime activities (that are subject to Part 5 of the EP&A Act)
would minimise, to the extent possible, the likelihood of an unacceptable impact to Tylophora woollsii.
Roads and Maritime have identified a number of key criteria that it will consider when determining whether an activity
will have an unacceptable impact on a Specified Protected Matter (refer Chapter 3 of the Strategic Assessment Report).
Where Roads and Maritime identify that an unacceptable impact on a Specified Protected Matter may occur, it will not
proceed with the activity as proposed. As identified in Chapter 4 of the Strategic Assessment Report, where Roads and
Maritime identify that an unacceptable impact on a Specified Protected Matter may occur it will consider a number of
options to reduce the impacts to a level that is acceptable, including reviewing the scope of the activity, reviewing the
approvals pathway for the activity and consulting with the Department of Environment regarding the activity. Roads and
Maritime will not proceed with the activity until such time as actions have been undertaken, or are committed to be
undertaken, to ensure impacts will not be unacceptable.

1.6
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1.

FL8 - Rainforest Shrubs

Species included (common name, scientific name)
Corokia whiteana

1.1

Listing

SPRAT ID

Vulnerable

17820

Group / species profile

Item

Summary

Description

Corokia whiteana (family Grossulariaceae / Escalloniaceae) is a shrub or small tree to 4 m tall. Its young shoots,
branches and flowers are scattered with hairs, which are sparser on older leaves, and mainly on the undersurface. The leaves, some of which are toothed, are mostly 2–7 cm long and 2–20 mm wide, tapering to the apex.
The cream-coloured flowers are scented, usually have four petals held in loose clusters and occur from spring to
summer. Flowers are followed by red, fleshy fruits, 8–12 mm long, usually with a single spindle-shaped seed
(TSSC 2008).

Distribution and habitat

Corokia whiteana occurs only in north-east NSW and has a highly restricted distribution. Three distinct
populations are known: one in the Nightcap Range, one in the Tweed Valley, and the other close to the coast
near Brunswick Heads. It occurs in Nightcap NP, Mt Jerusalem NP and the Whian Whian State Forest.
Corokia whiteana occurs at altitudes of 10–800 m above sea level in ecotones between wet sclerophyll forest and
Coachwood (Ceratopetalum apetalum) warm-temperate rainforests, or in Brush Box (Lophostemon confertus)
open forest with littoral rainforest understorey (Quinn et al., 1995; DECC, 2005). Common vegetation associations
include Black Wattle (Callicoma serratifolia) and Mountain Water Gum (Tristaniopsis collina) (Quinn et al., 1995).
The species usually occurs on substrate derived from rhyolite and basalt and also on quartzite sands (Quinn et
al., 1995; J. Hunter, 2000, pers. comm.). Population counts for Corokia whiteana range from 10 to 23, generally
with scattered individuals (Quinn et al., 1995; Sheringham & Westerway, 1995; Karahed, 2002).

Life history

Corokia whiteana flowers during spring and summer (Harden, 2002; DECC NSW, 2005). Corokia whiteana
responds well to increased light availability and thus has a positive response to disturbance (Quinn et al., 1995).

Key threats

Corokia whiteana is threatened by loss of habitat from clearing for urban expansion, competition and habitat
degradation resulting from weed invasion, inappropriate fire regimes (hot fires will kill plants), risk of extinction is
high because populations are small and distribution is highly restricted, and timber harvesting activities.
OEH (2014a) states that Corokia whiteana is likely to be secure in the long term in NSW without management
intervention.

Relevant conservation advice,
recovery plans and threat
abatement plans



A Recovery Plan is not required for this species; this species has been included on the Not Commenced
List (1/11/2009).



Commonwealth Listing Advice has been prepared for this species.



The following management plans are relevant to C. whiteana:



o

Private native forestry code of practice for northern NSW (DECC NSW 2007),

o

Threatened species hazard reduction list (NSW RFS 2004),

o

Plan of management for the parks and reserves of the Tweed Caldera, including Nightcap Range
National Park (NSW NPWS 2004), and

o

Fire management strategy for the northern rivers region, including Nightcap National Park (NSW
NPWS 2005).

OEH is currently developing a targeted approach for managing this species under the ‘Saving our Species’
conservation project (OEH 2014a).
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1.2

Rainforest Shrubs risk review

Fragmentation (edge
effects, isolation, barriers)

Disturbance (light, noise,
wind)

Water quality or
alterations to flow regimes

Invasive species

Spread of pathogens

1/1/VL

1/1/VL

1/1/VL

1/1/VL

1/1/VL

1/1/VL

1/1/VL

1/1/VL

1/1/VL

1/1/VL

1/2/VL

1/1/VL

1/1/VL

1/1/VL

1/1/VL

1/1/VL

2/1/VL

2/2/L

2/2/L

2/2/L

2/1/VL

2/1/VL

3/2/M

1/1/VL

4/4/VH

4/1/L

4/4/VH

4/4/VH

4/4/VH

4/1/L

3/2/M

3/2/M

3/1/L

3/1/L

3/2/M

3/1/L

3/2/M

3/2/M

3/3/M

3/1/L

3/2/M

3/2/M

3/1/L

Work within waterways

3/1/L

3/2/M

2/1/VL

2/1/VL

3/2/M

2/2/L

3/1/L

3/2/M

3/2/M

3/1/L

Utilities and fencing

3/2/M

3/2/M

1/1/VL

2/1/VL

3/2/M

2/2/L

1/1/VL

2/1/VL

2/3/M

2/1/VL

Minor work - preparatory, rehabilitation,
investigative

1/1/VL

1/1/VL

1/1/VL

Minor work - infrastructure work within road
footprint

1/1/VL

1/1/VL

1/1/VL

Minor work - supporting infrastructure

1/2/VL

1/2/VL

1/1/VL

Ancillary facilities

2/2/L

2/2/L

Primary infrastructure work

4/4VH

Supporting infrastructure - basins, drains
and culverts

Activity

1.3

Loss of Connectivity

1/1/VL

Direct mortality

1/1/VL

Loss of Habitat

1/1/VL

Loss of native vegetation

Loss of resources (for
foraging / nesting fauna)

Hazard

1/1/VL

1/1/VL

Rainforest Shrubs assessment

Hazard and assessment
Loss of native vegetation and Loss of Habitat
Primary infrastructure works were assessed as a very high risk activity to the rainforest shrubs. This activity may result in the loss of populations.
Both of the species in this group have small population sizes (albeit the information is out-dated). This makes the species more vulnerable to the
impacts of clearing. Corokia whiteana has a restricted distribution, the clearing of which would result in extinction, either locally or entirely.
Loss of Connectivity and Fragmentation (edge effects, isolation, barriers)
New primary infrastructure works have a very high risk to populations and their connectivity. Corokia whiteana has a restricted distribution. By
removing or fragmenting habitat, connectivity is lost, limiting opportunities for recruitment. It is acknowledged that Corokia whiteana may benefit from
increased light as a result of edge effects.
Loss of resources (for foraging / nesting fauna)
Primary infrastructure works is considered a high risk activity that may cause loss of resources if works impact on Corokia whiteana. This species
may form an important local source of resources (e.g. fruit) for resident fauna groups.

1.4

Guidelines, policies and procedures relevant to Rainforest Shrubs

Project development and assessment (pre-construction)
Roads and Maritime have a number of policies, guidelines, procedures (Program documents) that assist in identifying,
avoiding, minimising and assessing potential impacts to Specified Protected Matters. These documents support Roads
and Maritime fulfil their statutory responsibility under NSW and Federal legislation to consider and assess its activities
and its affect on the environment. Primarily, the approach taken by Roads and Maritime to assess potential impacts on
Specified Protected Matters is driven through the requirements of the Environmental assessment procedure for routine
and minor works (EIA PO5 1) or the Environmental assessment procedure for project review of environmental factors
(EIA PO5 2). Other key pre-construction guidance documents developed by Roads and Maritime that relate to Specified
Protected Matters include the Environmental Impact Assessment Practice Note - Biodiversity Assessment, the Draft
Wildlife Connectivity Guidelines – Managing Wildlife Connectivity on Road Projects and the Guideline for Biodiversity
Offsets.
Further detail regarding Roads and Maritime guidelines (pre-construction) that relate to identifying, avoiding, minimising
and assessing potential impacts to Specified Protected Matters is provided in Chapter 3 of the Strategic Assessment
Report.
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Project implementation (construction)
Roads and Maritime also have a number of Program documents that assist in minimising and managing potential
impacts to Specified Protected Matters during the construction phase of projects, including through application of
measures identified in the Biodiversity Guidelines: Protecting and Managing Biodiversity on RTA Projects (2011) and
through a number of documents that specify Roads and Maritime requirements for contractors constructing projects,
including RMS QA Specification G36 – Environmental Protection (Ed4,Rev3 2014), RMS QA Specification G38 – Soil
and Water Management (Ed2, Rev1 2014) and RMS QA Specification G40 - Clearing and Grubbing (Ed1, Rev1 2012).
During construction Roads and Maritime implement their Environmental Performance System which manages workflow
associated with regular environmental inspections on construction and maintenance projects to reduce potential
environmental risks and evaluate the on-site environmental performance of contractors against their environmental
obligations under the contract and environmental legislation. Further detail regarding Roads and Maritime Program
documentation that assists in minimising and managing potential impacts to Specified Protected Matters in the
construction phase is provided in Chapter 3 of the Strategic Assessment Report.
No other policies, guidelines and procedures are specifically relevant to Corokia whiteana.

1.5

Concluding statement – Impacts to Specified Protected Matters

Impacts from primary infrastructure works are a concern to this rainforest shrub mostly due to the highly restricted
distribution of Corokia whiteana. Primary infrastructure works may result in a number of drivers acting on these
populations including weed invasion, loss of habitat and fragmentation.
In implementing their Program of policies, guidelines and procedures, Roads and Maritime apply the RMS guidelines
identified in the program report to manage potential impacts to Corokia whiteana. Risks are managed throughout the
project life-cycle through firstly identifying important habitat and populations, planning for habitat protection and devising
mitigation measures to ensure ongoing protection of habitat throughout operation of the project.
Based on the application of the Program, Roads and Maritime activities (that are subject to Part 5 of the EP&A Act)
would minimise, to the extent possible, the likelihood of an unacceptable impact to Corokia whiteana.
Roads and Maritime have identified a number of key criteria that it will consider when determining whether an activity
will have an unacceptable impact on a Specified Protected Matter (refer Chapter 3 of the Strategic Assessment Report).
Where Roads and Maritime identify that an unacceptable impact on a Specified Protected Matter may occur, it will not
proceed with the activity as proposed. As identified in Chapter 4 of the Strategic Assessment Report, where Roads and
Maritime identify that an unacceptable impact on a Specified Protected Matter may occur it will consider a number of
options to reduce the impacts to a level that is acceptable, including reviewing the scope of the activity, reviewing the
approvals pathway for the activity and consulting with the Department of Environment regarding the activity. Roads and
Maritime will not proceed with the activity until such time as actions have been undertaken, or are committed to be
undertaken, to ensure impacts will not be unacceptable

1.6
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1.

FL9 - Rainforest Trees

Species included

Listing

SPRAT ID

Acronychia littoralis

Endangered

8582

Baloghia marmorata

Vulnerable

8463

Cryptocarya foetida

Vulnerable

11976

Daphnandra johnsonii

Endangered

67186

Davidsonia jerseyana

Endangered

67219

Davidsonia johnsonii

Endangered

67178

Diospyros mabacea

Endangered

18548

Diploglottis campbellii

Endangered

21484

Elaeocarpus williamsianus

Endangered

8956

Endiandra floydii

Endangered

52955

Endiandra hayesii

Vulnerable

13866

Floydia praealta

Vulnerable

15762

Fontainea australis

Vulnerable

24037

Fontainea oraria

Endangered

24038

Gossia fragrantissima

Endangered

78867

Hicksbeachia pinnatifolia

Vulnerable

21189

Macadamia integrifolia

Vulnerable

7326

Macadamia tetraphylla

Vulnerable

6581

Myrsine richmondensis

Endangered

83888

Ochrosia moorei

Endangered

11350

Owenia cepiodora

Vulnerable

11344

Randia moorei

Endangered

10577

Streblus pendulinus

Endangered

2161

Syzygium hodgkinsoniae

Vulnerable

3539

Syzygium moorei

Vulnerable

12284

Syzygium paniculatum

Vulnerable

20307

1.1

Group / species profile

Item

Summary

Description



Acronychia littoralis is a small tree that often branches from the ground (Floyd 1989) that grows to 6 m high with 5-16
cm long oval-shaped glossy leaves on a short stalk. The lower surface of the leaf is paler than the upper surface and
there are many oil dots visible. Leaves have a pleasant aromatic smell when crushed. The small four-petalled yellowish
flowers are produced in summer on a stalk growing from the junction of the leaf and stem. The fruit that follows is
creamy-lemon in colour and 10-20 mm in diameter. It is a flattened oval shape and has four lobes with shallow fissures
between them (DoE 2014, OEH 2014a).



Baloghia marmorata is a shrub or small tree growing up to 8 m tall. The bark is greenish-cream, smooth or slightly
vertically fissured. Leaves are 6.5 – 15 cm long, tapering at both the tips and the bases, and green and glossy on both
surfaces. A pair of glands is situated on the margin of the leaf about 5 mm above the stalk; this makes the leaf appear
jointed at the stem. Small white flowers are borne in clusters at the tips of side shoots. Fruits are fawn capsules about 2
cm in diameter, containing two to four dark-red and cream spotted seeds (OEH 2014a).



Cryptocarya foetida is a medium sized tree growing to 25 m tall. Leaves are oval shaped with bluntly pointed tip, 5-12
cm long, 2-6 cm wide, with a dark green upper surface. The main leaf vein is prominent and characteristically crooked.
Flowers are arranged in small clusters, are cream coloured and emit an offensive odour. Fruits are 1 cm in diameter,
fleshy, globular and purple to black coloured (DoE 2014, OEH 2014a).



Daphnandra johnsonii is a tree to 20 metres tall. Leaves opposite, coarsely toothed, roughly oval in shape, 6 to 12 cm
long, 1.5 to 6 cm wide, with a raised mid-vein on the upper surface. Small, pale greenish white flowers (rarely with a
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pink margin), borne in a many-flowered panicle from the leaf base (DoE 2014, OEH 2014a).


Davidsonia jerseyana is a tree to 10 m tall, either with a single unbranched stem or several stems arising from the base.
The large, hairy leaves are bunched towards the top of the trunk, and are divided into 7 - 17 large, toothed leaflets.
Small pinkish flowers are borne directly from the main stem in long, loose clusters (OEH 2014a).



Davidsonia johnsonii is a bushy, well-branched tree 5 – 12 m tall, with a dense crown. The smooth, glossy leaves are
large and divided into 7 - 9 toothed leaflets. Small, pinkish flowers are borne in loose clusters (OEH 2014a).



Diospyros mabacea is a small tree, though it can grow to 25 m tall. The stem is often crooked, and has dark, scaly bark.
The leaves are alternate, and up to 13 cm long. Silky hairs are conspicuous on the new shoots, the zigzag branchlets
and the underside of the leaves. Old leaves turn black. The flowers are small and white and the fruits are bright red,
about 3 – 4 cm across and globular or egg-shaped. The fruits contain three to four hard, brown, spindle-shaped seeds
(OEH 2014a).



Diploglottis campbellii is a large straight tree to 30 m tall. It has greyish-brown bark with vertical cracks. New leaves are
at first softly-hairy, but soon become more or less hairless. The leaves are 10 - 35 cm long and are divided into four to
eight leaflets. Small clusters of greenish-white flowers are borne amongst the leaves. The fruits are creamy-brown and
in crowded clusters about 10 cm long. The capsules, usually three-lobed, enclose one seed per lobe. Each seed is
surrounded by yellow or deep pinkish-red flesh (OEH 2014a).



Elaeocarpus williamsianus is a small rainforest tree growing up to 16 m in height and often multi-stemmed. The leaves
are alternate, but tend to be clustered at the ends of branches in spirals. They are simple, with eight to 10 pairs of
inconspicuous irregular broad teeth, have a broad, rounded apex and a tapering base, 9.17 cm long, rounded at the tip
and tapering quickly to the base. The upper surface of the leaf is dark-green, glossy and smooth except for the basal
half of the midrib, which is rusty-brown. The under surface is dull and covered in dense rusty-brown hairs. Leaf stalks
are 23.3 mm long, densely hairy, swollen and slightly bent where the leaf base is attached. Inflorescences (clusters of
flowers) range from 11 to 16 flowers and are 2.5 to 5 cm long, found near the ends of branchlets or in the axils (upper
angles) of the upper leaves. The flowers are pale green and pendulous. The fruit is a globular blue drupe, 2.3 cm long
(DoE 2014, OEH 2014a).



Endiandra floydii is a small tree to 15 m tall, often with coppice shoots at the base, and with dark green shiny adult
leaves 5 – 15 cm long and 2 – 5 cm wide, and pinkish-brown new leaves. The trunk is dark grey while branchlets in the
foliage are thick and green. The small green to cream flowers are held in small clusters back within the leaves. The
fruits are egg- or pear-shaped, 5 – 7 cm long, and red to purplish-black when ripe (DoE 2014, OEH 2014a).



Endiandra hayesii is a medium sized, often crooked and buttressed rainforest tree, growing to approximately 20 m. The
twigs of the Rusty Rose Walnut are cylindrical or fluted and are covered in straight and twisted, erect, pale-brown hairs,
as is the green underside of the leaf. The leaf is elliptical or lance-shaped, 8.5–15.5 cm long with 5–9 pairs of primary
veins. Inconspicuous cream to pale-green flowers occur in small clusters. The petals and sepals are similar and
together form a sheath up to 3.2 mm long with hairs on both the inner and the outer surfaces. The fruits are black,
slightly waxy, up to 30 mm long, with a single seed. The Rusty Rose Walnut has grey to grey-brown, slightly scaly bark
that has a red to pinkish tinge underneath (DoE 2014, OEH 2014a).



Floydia praealta is a tall tree, growing 30—35 m in height with rough, brown, slightly wrinkled bark (NSW OEH 2012c).
The shiny, smooth, leathery leaves are usually at least 6 times longer than they are broad averaging 7—30 cm long by
2—4.5 cm wide, tapering at the bases and rounded at the apex. The secondary and finer veins on leaves are distinct on
both upper and lower surfaces, and leaf margins are slightly wavy. Leaf stems are 6—12 mm long (DoE 2014, OEH
2014a).



The small, cream-coloured flowers are carried on stems 3—5 mm long and amassed into inflorescences (flower heads)
7—20 cm long. When open, flowers are spidery in appearance and have a musky odour. The fruit is woody, globular
and up to 5 cm in diameter, containing one or two seeds (DoE 2014, OEH 2014a).



Fontainea australis is a shrub or small tree growing to 5 m high. Leaves are 6–9 cm long, 2–3.5 cm wide, shiny, elliptic
or wider towards the apex, with a long tip at the apex and a narrow wedge-shaped base. Two raised, smooth glands
occur on both sides of the leaf. The leaf stalk is jointed at the leaf blade junction and slightly swollen at both ends. The
species is monoecious (separate male and female plants). Small, white flowers are borne in small clusters on male
plants and either singly or in pairs on female plants. The fruits are egg-shaped, red and fleshy on the outside, with a
diameter of 20–23 mm, three apical grooves, woody and three-ridged inside, and they contain one seed (DoE 2014,
OEH 2014a).



Fontainea oraria is a shrub or small tree that grows 8–10 m high, sometimes with separate stems from the base. The
leaves are spirally arranged up the stem, 8–12 cm long, dark green, smooth and shiny above, and paler and slightly
glossy below. There are two small oval glands raised 0.5–4 mm from the leaf base. The petioles (leaf stalks) are 1–2 cm
long and swollen at the junction with the leaf base (DoE 2014, OEH 2014a).



Coastal Fontainea has small (1 cm diameter) whitish flowers with four or five petals and silky to velvety hairs (4–6 mm
long). The fruit is a red, fleshy globose drupe, slightly downy and 2–2.4 cm in diameter. The inner bark and leaf stalk
has no smell and a watery, red exudate when damaged. The branchlets are moderately thick, green but turning fawn
where leafless. They are smooth but ridged below each leaf stalk and the leaf shoots are hairy (DoE 2014, OEH 2014a).



Gossia fragrantissima is a multi-stemmed shrub or small tree, about 4 –10 m tall. The bark is rough, brown and fissured
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to flaky. Its small, glossy leaves usually have a tiny point at the apex and are paired on the stem. New leaves are shiny
and reddish. The flowers are small, white and fragrant and are followed by small, round, yellow to orange berries (DoE
2014, OEH 2014a).


Hicksbeachia pinnatifolia is a small tree growing to 12 m high. The leaves are up to 100 cm long, comprised of 7–32
leaflets (or lobes) 14–40 cm long and 2.5–7 cm wide. The maroon flowers grow in clusters on a central stem 14–50 cm
long. The red fleshy fruits are to 3–5 cm long (DoE 2014, OEH 2014a).



Macadamia integrifolia is a medium-sized tree which can grow to approximately 20 m in height with a similar crown
width, giving the tree a rounded shape. The leaves are simple, narrow-elliptical to narrow-oblong in shape, tough, dark
green and occur on branchlets in groups of three. Leaves are 10–15 cm long. Juvenile leaves have a serrated edge but
mature leaves have a smooth margin. The flowers are cream or creamy-white in colour and occur on racemes up to 30
cm long. The racemes originate at the leaf axil. The fruit are a hard brown nut encased in a green leathery outer shell
with a 2–3 cm diameter (DoE 2014, OEH 2014a).



Macadamia tetraphylla is a small to medium sized tree, often branched near the base, densely bushy and growing to 20
m tall. New growth is pink to red. The trunk is cylindrical, not buttressed. Outer bark is brown to greyish-brown, smooth
or finely wrinkled, marked with numerous cream horizontally-elongated lenticels. Leaves are in whorls of 4, rarely 3 or 5;
petioles are 2–4 mm long; blades narrowly oblong-obovate, apex usually acute or acuminate, spine-tipped, or
occasionally rounded, margin coarsely serrate, tipped with spines, 6–20 cm long and 2–4 cm wide, glabrous and with
longer juvenile leaves. The flowers are pinkish, cream or white, to purple or pale lilac. The flowers hang in long strings
among the leaves. The fruit is woody brown and globular, 2–3 cm in diameter, with seeds in a hard wrinkled, brown
shell inside a green husk (DoE 2014, OEH 2014a).



Myrsine richmondensis is a bushy small tree or large shrub, with shiny, wavy edged foliage. Flushes of new growth are
lime-green. The leaves are narrow-oval in shape, tapered at both ends, and arranged alternately. Their edges have a
thin translucent vein and a groove runs down the upper side of the leaf-stalk. The flowers are small, with prominent
raised glands. Blue thin-fleshed fruits with one seed appear in clusters on the stems (DoE 2014, OEH 2014a).



Ochrosia moorei is a small tree, growing up to 11 m tall. Individual plants may have several stems that grow crooked.
Bark is dark-brown in colour, finely wrinkled and rough. The leaves are 8—20 cm long, arranged in twos or threes,
varying in shape but tapering to a long point at the tips and gradually narrowing at the base. The leaves are also green
and shiny, paler beneath and thin. When picked, the leaf-stalk exudes a milky sap. The small white flowers are held in
small clusters at the ends of branchlets. The shiny scarlet fruit is oval-shaped and 4—8 cm long. The fruit is poisonous
(DoE 2014, OEH 2014a).



Owenia cepiodora is a tall evergreen tree, up to 30 m, with a dense glossy dark-green crown. Its bark is dark brown with
vertical fissures. If the bark is cut, a pink-red underbark is exposed, and the tree exudes a red sap with a strong onion
odour. The leaves are composed of 13 – 19 glossy dark green leaflets 10 – 15 cm long. Flowers are white, in clusters at
the ends of branchlets. The globular red fruit are 15 – 20 mm wide, with white pulpy flesh surrounding a stone with one
or two seeds (DoE 2014, OEH 2014a).



Randia moorei is a shrub or small tree growing up to 10 m in height with flowers that are cream to yellow. The outer
bark is smooth or scaly and live bark is green and brown with short vertical pale stripes. Flowers are borne in the axils
singly or in pairs on 2–6 mm long stalks. The fruits are yellow urn-shaped berries, 6–8 mm long, which later become
black when dry (DoE 2014, OEH 2014a).



Streblus pendulinus is a tree or large shrub that grows to 6 m in height. The leaves are elliptic or egg-shaped to
lanceolate, usually 5–8 cm long and 1–4 cm wide, with margins that are regularly toothed. The upper surface of the
leaves may be either rough or smooth, whilst the underside is always rough. Leaves are attached by a stalk (petiole) 3–
8 mm long. Juvenile leaves are approximately 15 cm long, often narrow and lobed at the base. The species exudes
milky white latex when damaged, or when stalks are snapped off. The species has male and female flowers produced
on separate plants. The male flowers are in catkins (cylindrical flower clusters) recorded up to 20 cm long, with
individual flowers 10–50 mm long. The female flowers are solitary or few in a spike 5–10 mm long; the style and stigma
lobe are slender and tapering. The fruit is fleshy, red and about 5–8 mm long (DoE 2014, OEH 2014a).



Syzygium hodgkinsoniae is a small tree that grows to approximately 11 m tall. Its paired leaves are oval shaped or
slightly elongated, 8–15 cm long, with a short blunt point at the tips, dark green above and paler beneath. The flowers
are off-white, fluffy and honey scented, about 2.5 cm in diameter, and are held in clusters at the ends of stems. The fruit
are 4 cm in diameter, round and bright red (DoE 2014, OEH 2014a).



Syzygium moorei is a tree growing up to 40 m tall, with dense dark foliage. The bark is red-brown, light grey or pinkish
grey with soft papery scales. Its paired leaves are thick, oval-shaped or slightly elongated, 8 - 20 cm long, and usually
rounded at the tips. Flowers are showy, pink to red, fluffy, and clustered directly on older leafless branches and the
trunk of the tree. The white fleshy fruits have a diameter of up to 6 cm and enclose a single seed (DoE 2014, OEH
2014a).



Syzygium paniculatum can form a tree to 15 m tall, but is generally 3–8 m high and shrubby in form. The stem is without
conspicuous buttresses. The bark is flaky to almost tessellated, with the outer blaze cream, pale brown or pink, and
fibrous in texture leaves are lanceolate to obovate, 4.5–10 cm long. Leaves are generally dark green and smooth on the
upper surface and paler underneath. The flowers are creamy white and form at the end of each branch and the fruit is a
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magenta or occasionally white, pink or purple berry, egg-shaped and 15–25 mm diameter (DoE 2014, OEH 2014a).

Distribution and
habitat

Generally distributed from along the coast from the South Coast of NSW to SE Queensland.


Acronychia littoralis has a narrow coastal distribution between Port Macquarie in NSW to Fraser Island in Queensland.
Of the 500 stems recorded in 1998, 1540 occurred in NSW conservation reserves. The Ballina to Tweed Heads area
appears to be the stronghold of the species (DoE 2014, OEH 2014a). Acronychia littoralis occurs in the transition zones
between littoral rainforest and swamp sclerophyll forest. The species mainly occurs within 2 km from the coast on sandy
soil (TSSC 2008a, DoE 2014, OEH 2014a).



Baloghia marmorata is known only from the Lismore area in northern NSW and at the Tamborine Mountains in
Queensland (DoE 2014, OEH 2014a). Baloghia marmorata occurs in subtropical rainforest and wet sclerophyll forest. It
occurs on soils derived from basalt (TSSC 2008b, DoE 2014, OEH 2014a).



Cryptocarya foetida is known from Iluka in northern NSW to Fraser Island in Queensland. About ten known sites occur
in NSW conservation reserves (DoE 2014, OEH 2014a).Cryptocarya foetida grows in littoral, warm temperate and
subtropical rainforest and wet sclerophyll forest. It is usually found on sandy soils, but mature specimens are known
from basalt-derived soils (TSSC 2008c, DoE 2014, OEH 2014a).



Daphnandra johnsonii is endemic to the Illawarra region of NSW. The main distribution is from Avondale to Toolijooa,
with an outlier at Scarborough, 35 km north of the main distribution. Almost 90% of the sites are on freehold land, with
about 50% of those sites zoned environmental protection (DEC 2005). Daphnandra johnsonii inhabits rocky hillsides
and gully slopes and coastal lowlands in a range of rainforest types. Usually found on volcanic or fertile sedimentary
soils (DoE 2014, OEH 2014a).



Davidsonia jerseyana is restricted to the Brunswick and Tweed River catchments with the southernmost extent being
Mullumbimby (DEC 2004a). It is known from a range of tenures but only two sub-populations are found in NSW
conservation reserves. Davidsonia jerseyana is found in lowland subtropical rainforest and wet eucalypt forest. It occurs
on red and yellow soils over Silurian greywacke, slate, phylite and quartzite (DEC 2004a)



Davidsonia johnsonii is found between Tallebudgera in Queensland and near Ballina in NSW. It occurs on a range of
tenures including two NSW conservation reserves (DEC 2004b). Davidsonia johnsonii is a small bushy tree found in
mainly in wet sclerophyll forests but also subtropical rainforest. It appears to tolerate a wide range of geologies and
soils, from weathered metasediments to basalts and volcanics (DEC 2004b).



Diospyros mabacea appears to only exist from two populations, one on the Tweed and Oxley Rivers and one west of
Mullumbimby. The largest population is in Limpinwood Nature Reserve (OEH 2014a). Diospyros mabacea is a small
tree found in the understorey of lowland subtropical rainforest, often close to rivers. Soils are generally basalt derived or
alluvial (OEH 2014a).



Diploglottis campbellii has a distribution from the Richmond River in NSW to Mudgeeraba Creek in Queensland (DEC
2004c). Diploglottis campbellii occurs on lowland subtropical rainforest to drier subtropical rainforest. It is found on
basalt derived soils as well as poorer quartz monzonite soils (DEC 2004c).



Elaeocarpus williamsianus is known from the Byron and Tweed LGA. Two populations are found in conservation
reserves. One population occurs in roadside vegetation (DEC 2004d). Elaeocarpus williamsianus is a small tree found
in notophyll vine rainforests and wet sclerophyll forests. It occurs on metasediment derived soils on steep and eroding
slopes in gullies and adjacent to creeks (DEC 2004d).



Endiandra floydii has a distribution from Pimpiana in Queensland to Byron Hills, 6 km south of Cape Byron in NSW
(DEC 2004e). Endiandra floydii is found in subtropical rainforest or wet sclerophyll forest. It is often occurring on
paleozoic metamorphics with basalt nearby. It prefers sheltered locations, but occurs in a range of landforms (e.g.
ridges and creek flats) (DEC 2004e).



Endiandra hayesii occurs from Tallebudgera in Queensland to the Border and Nightcap Ranges in northern NSW (DEC
2004f). Endiandra hayesii is often found in subtropical and warm temperate rainforests as well as Brush Box forests. It
occurs on poorer soils derived from metasediments, metamorphic or volcanic rocks (DEC 2004f).



Floydia praealta occurs from Gympie in Queensland to south of the Clarence River near Dorrigo in NSW. It is known
from 11 conservation reserves in NSW and six in Queensland (DoE 2014). Floydia praealta is found in closed riverine to
subtropical rainforest or coastal scrub. It occurs in red loam soils on basalt (DoE 2014),



Fontainea australis is known from Richmond Valley in NSW to southern Queensland. In NSW it is known from five
conservation reserves and five also in Queensland. The Limpinwood NR population is thought to be a novel genotypic
population (DoE 2014). Fontainea australis is known from lowland subtropical rainforest and notophyll vine forest. It is
found on basaltic alluvial flats and well-drained alluvial clay loam (DoE 2014).



Fontainea oraria is known only from a small area in Lennox Head, northern NSW. The largest remnant site is privately
owned but zoned environmental protection and the other sub-population occurs on council land zoned residential, but
managed as a reserve (DoE 2014, DECC 2004). Fontainea oraria is found on regrowth littoral rainforest within 1 km of
the ocean. Sites are exposed to string coastal winds and are on skeletal soils of basaltic red-brown clay (DoE 2014,
DECC 2004).



Gossia fragrantissima occurs from south-east Queensland to the Richmond River in northern NSW (OEH 2014). Gossia
fragrantissima is found in dry subtropical and riverine rainforest. It occurs mostly on basalt-derived soils (OEH 2014a).
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Hicksbeachia pinnatifolia occurs from the Gold Coast hinterland to the Bellinger and Nambucca Valleys in northern
NSW. Up to 40% of known records in NSW are in roadside vegetation, 30% on private land and 30% in conservation
reserves (DoE 2014). Hicksbeachia pinnatifolia is an understorey species in subtropical rainforest, regrowth rainforest
and moist eucalypt and Brush Box forest. It is found in valley flats to slopes and hillcrests on basalt derived soils (DoE
2014).



Macadamia integrifolia occurs from the NSW border to Mt Bauple in Queensland, over about 300 km. All areas
occupied by the species are thought to be critical for the survival of the species (Costello et al 2009). Macadamia
integrifolia is a mid-storey tree found in lowland notophyll vine forest. It occurs in all topographic positions on alluvial or
volcanic soils (Costello et al 2009).



Macadamia tetraphylla has a distribution from Coomera River in Queensland to the Richmond River in NSW. As with M.
integrifolia, all areas occupied are considered critical to survival for this species. (Costello et al 2009). Macadamia
tetraphylla is a mid-storey tree found in complex notophyll vone forest, littoral rainforest and wet sclerophyll forest
(Costello et al 2009).



Myrsine richmondensis occurs in the Richmond and Clarence River catchments. One population is on private property
zoned environmental protection and the remaining two in NSW conservation reserves (DEC 2004g). Myrsine
richmondensis is a small tree associated with tall open forest, alluvial and dry rainforest as well as swamp sclerophyll
forests. It occurs on basalt loams and alluvial soils with high clay content and water holding capacities (DEC 2004g).



Ochrosia moorei occurs from the Richmond River in northern NSW to the McPherson Ranges in Queensland (DoE
2014). Ochrosia moorei is a small tree known from riverine and lowland subtropical rainforest. It is often found on
hillsides near drainiage lines and is associated with war subtropical rainforest or notophyll vine forest. It is found on
deep alluvial or basalt derived soils (DoE 2014).



Owenia cepiodora occurs from north-eastern NSW to south-east Queensland (DoE 2014, OEH 2014). Owenia
cepiodora is a tall tree found from subtropical and dray rainforest sites. It occurs on or near soils that are basalt derived
(DoE 2014, OEH 2014a).



Randia moorei is known from Lismore in NSW to Logan River in Queensland. It has been found in a number of
conservation reserves but also on roadside reserves (DEC 2004h). Randia moorei is a tall shrub or small tree from
subtropical, riverine littoral and dry rainforest types. It is found on basalt derived soils, metasediments and alluvium
(DEC 2004h).



Streblus pendulinus has a very broad distribution and is known from Australia, Papua New Guinea, Micronesia,
Vanuatu, Fiji, New Caledonia, Rapa and Hawaii. In Australia it occurs from Milton in south-east NSW to the Cape York
Peninsula and on Norfolk Island (DoE 2014). Streblus pendulinus is a large shrub or tree found in warner rainforests
from sea level to 800 m above sea level (DoE 2014).



Syzygium hodgkinsoniae occurs across a disjunct distribution from the Richmond River in NSW to Maleny in
Queensland, with additional populations in Kuranda and Gordonvale in north-east Queensland. It is known from at least
12 conservation reserves in NSW (DoE 2014, OEH 2014). Syzygium hodgkinsoniae is a small tree found in riverine and
subtropical rainforest. It usually occurs on rich alluvial or basaltic soils. It is considered adapted to growing alongside or
within fast flowing streams (DoE 2014, OEH 2014).



Syzygium moorei occurs from the Richmond, Tweed and Brunswick Rivers in northern NSW as well as three sites in
Queensland. IN NSW this species does occur in conservation reserves the numbers are unclear (TSSC 2008o).
Syzygium moorei is a tall tree occurring riverine and gully rainforests. It is associated with fertile alluvium with excess
moisture (TSSC 2008o).



Syzygium paniculatum occurs along 400 km of the NSW coast from Conjola in the south to Seal Rocks in the north. It
also occurs in coast ACT in the Booderee National Park at Jervis Bay. Eighteen of the 44 subpopulations occur in
conservation reserves (OEH 2012). Commonly planted in gardens and as a street tree. Syzygium paniculatum is a tall
shrub or small tree known from remnant littoral or gallery rainforest. It is found on sandy soils or stabilised dunes near
the sea. It should be noted that some records in the Sydney metropolitan area should be treated with caution as they
are likely to be planted specimens (OEH 2012).

Generally most species appear to flower between spring and summer, and fruit between summer and autumn. However
this varies greatly between species and latitude/longitude. Pollination (if known) for most species is by insects/birds.
However, the exact mechanisms of pollination are largely unknown for most species. Seed dispersal for the majority of
species is likely to be birds/mammals (e.g. flying foxes) although this is unknown for many species.


Acronychia littoralis flowers in January and February with fruit ripening in May to August. It is capable of both self- and
cross-pollination as well as clonal reproduction. Seeds are bird dispersed (DoE 2014, OEH 2014a).



Baloghia marmorata fruits from July to October, and little other information was readily available for this species (DoE
2014, OEH 2014a).



Cryptocarya foetida flowers in February with fruits appearing in January and June to August. Fruits are bird dispersed
(DoE 2014, OEH 2014a).



Daphnandra johnsonii flowers briefly in September and early October although not all populations or individuals flower
each year. Seed ecology is poorly understood but seeds are likely to be wind dispersed. It is capable of suckering.
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Item

Summary
While the pollination system appears unknown, the predominant means of reproduction appears to be asexual (DEC
2005).


Davidsonia jerseyana flowering varies between sub-populations but has been recorded in October to January as well as
September and July. Pollination vectors are likely to be small insects, but viable seed can be produced without crosspollination (DEC 2004a).



Davidsonia johnsonii reproduces vegetatively via root suckers. Considerable between stand variations in flowering has
been observed being recorded as early as September in some sites while others in November. Pollination systems are
unknown but likely to be via small insects. Most fruiting occurs between December and March. Only two instances of
seed being found in the fruit have been recorded (DEC 2004b).



Diospyros mabacea. Little is known of this species life cycle (DECCW 2010, DoE 2014, OEH 2014a).



Diploglottis campbellii flowers as early as October in Queensland and in NSW flowering is November to March. Little is
known of its pollination requirements. Fruiting is from January to early April. Seed dispersal is unclear but flooding and
down slope dispersal is most likely (DEC 2004c).



Elaeocarpus williamsianus is clonal and some plants are thought to be quite long lived. The species does produce
flowers that are thought to be insect pollinated. Sterile fruits are commonly produced (DEC 2004d).



Endiandra floydii has been observed flowering between April and May, with flowering also occurring in January and
February. Fruits appear from December to February. Fertile seeds are often produced and germination may be
dependent on canopy gaps appearing. Seeds are likely to be gravity dispersed (DEC 2004e).



Endiandra hayesii flowers across a range of months: January, March, May October and November. Fruits are bird
dispersed (DEC 2004f).



Floydia praealta may be quite long lived. This species flowers from January to July. Fruits appear from January to June,
though June is more likely. The plant readily germinates and seeds are bird dispersed (DoE 2014),



Fontainea australis flowers in December and January, with fruits ripening in July. It is also thought to be long lived.
Seedling regeneration is thought to be rare even in cases where dense fruiting occurs. Seed is gravity dispersed (DoE
2014).



Fontainea oraria flowers from spring to mid-summer. It has a variable fruiting period, with ripening in autumn. It is
presumed to be an obligate seed regenerator. It grows in low light intensity beneath the canopy. Pollination is not
understood and may either be wind or insect pollinated. There is only one known female plant and seed is likely to be
gravity dispersed (DoE 2014, DECC 2004).



Gossia fragrantissima apparently flowers spring to summer (PlantNet 2014). Little other information available (OEH
2014a).



Hicksbeachia pinnatifolia flowers sporadically but mostly from August to October. Fruit ripens in spring through to mid
summer. It has the ability to sucker. No information on pollination or seed dispersal was available (DoE 2014).



Macadamia integrifolia flowers from August to October. Fruits mature from December to March. Pollination is by both
the European honeybee and native bees. Seed dispersal is by gravity. There is apparently high genetic diversity both
within and between populations (Costello et al 2009).



Macadamia tetraphylla flowers between August and September and fruits mature in March. Pollination is likely to be via
bees, with seed dispersal being gravity fall and small rodents. (Costello et al 2009).



Myrsine richmondensis is known to sucker as well as rely on seed for reproduction. It flowers from October to
December, with fruits being found on the plants in November. Pollination is not well known but probably insect
pollinated. Seed dispersal is likely to be via bird vectors (DEC 2004g).



Ochrosia moorei flowers in November through to February and fruits appear from December to February. No
information was available regarding pollination systems and fruits are thought to be bird or mammal dispersed (DoE
2014).



Owenia cepiodora. Little information was available on the life cycle attributes of this species (DoE 2014, OEH 2014a).



Randia moorei flowers from July to October with variable fruiting times. The species can coppice and sucker. Seeds are
probably bird dispersed (DEC 2004h).



Streblus pendulinus fruits ripen in January to April (DoE 2014).



Syzygium hodgkinsoniae. Flowers from a wide range of months: January to May, June, November and December.
Fruits occur from August to November and is known to be pollinated by the Richmond Birdwing Butterfly (DoE 2014,
OEH 2014a).



Syzygium moorei. Little information on the life cycle of this species was available, but it does produce fleshy fruits that
are likely to be bird dispersed (TSSC 2008o).



Syzygium paniculatum could have a life expectancy up to 200 years, flowers from December to March producing fruits
from January to May. It has a broad pollination strategy with many animal vectors including Grey-headed Flying Fox,
possums, birds, bees, butterflies and moths. Its seed dispersal is via birds such as currawong and White-headed
Pigeon as well as the Grey-headed Flying Fox (OEH 2012).
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Item

Summary

Key threats

All species are impacted by the following:


Vegetation/habitat clearing and fragmentation



Roadworks, but unlikely in Fontainea oraria



Weed invasion



High intensity fires



Altered hydrological regimes/flooding



Grazing/trampling



Agriculture

The following species may also be impacted by Dieback:

Relevant
conservation advice,
recovery plans and
threat abatement
plans



Fontainea oraria



Acronychia littoralis

Commonwealth Conservation Advice or Listing Advice has been prepared for the following:


Acronychia littoralis

Baloghia marmorata



Cryptocarya foetida

Elaeocarpus williamsianus



Floydia praealta

Fontainea australis



Hicksbeachia pinnatifolia

Macadamia integrifolia



Macadamia tetraphylla

Ochrosia moorei



Owenia cepiodora

Streblus pendulinus



Syzygium hodgkinsoniae

Syzygium moorei.

Recovery Plans have been prepared for:


Daphnandra johnsonii

Davidsonia jerseyana



Davidsonia johnsonii

Diploglottis campbellii



Endiandra floydii

Endiandra hayesii



Macadamia integrifolia

Macadamia tetraphylla



Myrsine richmondensis

Randia moorei



Syzygium paniculatum
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1.2

Rainforest Trees risk review

Loss of native vegetation

Loss of Habitat

Direct mortality

Loss of Connectivity

Loss of resources (for
foraging / nesting fauna)

Fragmentation (edge
effects, isolation, barriers)

Disturbance (light, noise,
wind)

Water quality or
alterations to flow regimes

Invasive species

Spread of pathogens

Hazard

Minor work - preparatory, rehabilitation,
investigative

3/3/M

3/3/M

1/1/VL

1/1/VL

3/3/M

3/1/L

1/1/VL

1/1/VL

3/4/H

1/1/VL

Minor work - infrastructure work within road
footprint

2/1/VL

1/1/VL

1/1/VL

1/1/VL

1/1/VL

1/1/VL

1/1/VL

1/1/VL

1/1/VL

1/1/VL

Minor work - supporting infrastructure

1/2/VL

1/2/VL

2/3/M

1/1/VL

1/2/VL

1/1/VL

1/1/VL

1/1/VL

1/1/VL

1/1/VL

Ancillary facilities

3/3/M

3/2/M

3/1/L

3/2/M

3/2/M

3/2/M

2/1/VL

2/1/VL

3/2/M

2/1/VL

Primary infrastructure work

5/5/VH

4/5/VH

4/4/VH

4/4/VH

4/5/VH

4/4/VH

5/4/VH

3/2/M

4/4/VH

3/1/L

Supporting infrastructure - basins, drains and
culverts

3/1/L

3/2/M

3/3/M

3/3/M

3/2/M

3/3/M

3/1/L

4/2/M

3/2/M

3/1/L

Work within waterways

3/1/L

3/2/M

2/1/VL

2/1/VL

3/2/M

2/2/L

2/1/VL

3/2/M

3/2/M

3/1/L

Utilities and fencing

3/2/M

3/2/M

1/1/VL

2/1/VL

3/2/M

2/2/L

1/1/VL

2/1/VL

2/3/M

2/1/VL

Activity

1.3

Rainforest Trees (Group 12) assessment

Hazard and assessment
Loss of native vegetation and Loss of Habitat
Both minor work (including rehabilitation and weed management works) and primary infrastructure were considered very high risk activities for the
rainforest trees group. This is primarily because these activities both have the ability to result in losses of either individuals or whole populations.
Many of the rainforest trees group have small population sizes and potentially low genetic variability. Activities that further decrease genetic diversity
could be catastrophic for some of the species. Although the likelihood for the minor works to impact was considered possible, the consequences
would be catastrophic in a majority of species in this group. For minor works, the greatest risk is from the incorrect application of herbicides, the use
of herbicides and the incorrect identification of these threatened species. Primary infrastructure works will almost always result in the loss of native
vegetation. Where this occurs in or near the rainforest tree’s populations, the consequences could be catastrophic. This is because many of the
species in this group have small population sizes, limited habitat and these actions would be inconsistent with recovery. The loss of habitat for the
rainforest trees is a significant hazard. The primary infrastructure and minor works (primarily rehabilitation and weed management works) were
assessed as very high risk activities for the same reasons outlines above. Because rainforests are restricted in NSW and have been extensively
cleared, the further loss of this habitat poses a very high risk to this group of threatened species.
Direct mortality
Primary infrastructure works very assessed as a very high risk to the breeding cycles of this group as a result of direct fauna mortality. Many of the
plants in the rainforest group have a close relationship with fauna. Fauna are either important pollinators or dispersers of seeds for the rainforest
trees. These works were assessed as having a likely frequency, with major consequences for the breeding cycle of these threatened plants. This is
because for some the flowering period is restricted and or flowering occurs sporadically within and between populations. Reductions in gene flow or
outcrossing may lead to zero recruitment over the short term for some species. It should be noted that the provision of fauna crossing structures is
grouped with the construction of carriageways and bridges. Fauna crossings may for some species help facilitate pollination and seed dispersal.
Loss of Connectivity and Fragmentation (edge effects, isolation, barriers)
Primary infrastructure works were considered a high risk activity for the rainforest trees resulting in the loss of connectivity. This would be especially
important where native vegetation acts as stepping-stones between populations within this group, facilitating the movement of pollinators or seed
dispersers. The loss of connectivity is likely to operate on the breeding cycle, fragmentation of habitat and on the populations themselves.
Fragmentation for the rainforest trees group operates in a similar way to the loss of connectivity – see above for description. For this reason, primary
infrastructure works were assessed as a very high risk activity. Furthermore, increased edge effects where light intensity increases may have a
deleterious effect for some of the species in the rainforest trees group. These are species that require low light intensity to grow, reproduce and
recruit. Therefore increased fragmentation potentially operates on the populations, the breeding cycle and on the habitat condition for some of these
rainforest tree species.
Loss of resources (for foraging / nesting fauna)
Primary infrastructure works is considered a high risk activity that may cause loss of resources if works impact on these species. These species may
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Hazard and assessment
form an important local source of resources (e.g. nectar, fruit, seed, nesting sites) for resident fauna groups.
Disturbance (light, noise, wind)
Primary infrastructure works were assessed as a very high risk activity increasing disturbance effects from noise and light. The disturbances were
considered to potentially act upon fauna species that are important for the rainforest tree group. Species such as bats, possums and birds are
closely associated with pollination and seed dispersal for this group. It is likely that road construction increases noise and light with major
consequences for he breeding cycles in these plants. This would primarily be a concern during the construction phase rather than operational phase.
The effects experienced are therefore temporary.
Invasive species
Minor work and primary infrastructure works were assessed as high and very high risk activities for the rainforest trees group. The primary
infrastructure through vegetation clearance, fragmentation and edge effects may facilitate weed invasion in rainforest tree habitat. For nearly all of
the species in the rainforest tree group, weed invasion into habitat and direct competition with weed species were listed as threats. Species such as
Lantana camara, Cinnamomum camphora and Ligustrum species are known from many of the areas these trees occupy. Invasion and competition
with weeds is likely to have direct impacts on populations and habitat condition.
As explained above, the inappropriate use of herbicide and the incorrect identification of rainforest trees as weeds can result in direct mortality of
rainforest trees. Spray drift is also a concern for the rainforest tree group operating on individuals and habitat.

1.4

Guidelines, policies and procedures relevant to Rainforest Trees

Project development and assessment (pre-construction)
Roads and Maritime have a number of policies, guidelines, procedures (Program documents) that assist in identifying,
avoiding, minimising and assessing potential impacts to Specified Protected Matters. These documents support Roads
and Maritime fulfil their statutory responsibility under NSW and Federal legislation to consider and assess its activities
and its effect on the environment. Primarily, the approach taken by Roads and Maritime to assess potential impacts on
Specified Protected Matters is driven through the requirements of the Environmental assessment procedure for routine
and minor works (EIA PO5 1) or the Environmental assessment procedure for project review of environmental factors
(EIA PO5 2). Other key pre-construction guidance documents developed by Roads and Maritime that relate to Specified
Protected Matters include the Environmental Impact Assessment Practice Note - Biodiversity Assessment, the Draft
Wildlife Connectivity Guidelines – Managing Wildlife Connectivity on Road Projects and the Guideline for Biodiversity
Offsets.
Further detail regarding Roads and Maritime guidelines (pre-construction) that relate to identifying, avoiding, minimising
and assessing potential impacts to Specified Protected Matters is provided in Chapter 3 of the Strategic Assessment
Report.
Project implementation (construction)
Roads and Maritime also have a number of Program documents that assist in minimising and managing potential
impacts to Specified Protected Matters during the construction phase of projects, including through application of
measures identified in the Biodiversity Guidelines: Protecting and Managing Biodiversity on RTA Projects (2011) and
through a number of documents that specify Roads and Maritime requirements for contractors constructing projects,
including RMS QA Specification G36 – Environmental Protection (Ed4,Rev3 2014), RMS QA Specification G38 – Soil
and Water Management (Ed2, Rev1 2014) and RMS QA Specification G40 - Clearing and Grubbing (Ed1, Rev1 2012).
During construction Roads and Maritime implement their Environmental Performance System which manages workflow
associated with regular environmental inspections on construction and maintenance projects to reduce potential
environmental risks and evaluate the on-site environmental performance of contractors against their environmental
obligations under the contract and environmental legislation. Further detail regarding Roads and Maritime Program
documentation that assists in minimising and managing potential impacts to Specified Protected Matters in the
construction phase is provided in Chapter 3 of the Strategic Assessment Report.
No other policies, guidelines and procedures applied by Roads and Maritime but not developed by it, are specifically
relevant to these species.
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1.5

Concluding statement – Impacts to Specified Protected Matters

The Rainforest Trees are likely to be affected by primary infrastructure works primarily as a result of clearing habitat,
direct mortality to individuals and reductions in numbers of populations. This is because the vast majority of this group
either have restricted distributions (e.g. Daphnandra johnsonii) and or very small population sizes. One species is
thought to only have about 10 genetically distinct plants (Elaeocarpus williamsianus). Any actions that would result in
the loss of individuals or alter habitat could have major or catastrophic consequences for species in the Rainforest
Trees group. Many species are likely to be negatively impacted by rehabilitation works such as roadside spraying and
application of herbicides. This activity could result in direct mortality and loss of habitat. This is especially true of Randia
moorei, which bears a resemblance to Small Leaved Privet. Other species occupying roadsides may be at risk from
spray drift. If the guidelines, policies and procedures are applied effectively, including the preparation of site specific
weed management plans, these impacts could be avoided. Many of the species in this group are either animal
pollinated or rely on animals for seed dispersal. Works that result in the loss of connective habitat or direct mortality to
these fauna may result in disruptions to the plants’ breeding cycles. Works that are likely to result in these
consequences are primary infrastructure, supporting infrastructure and ancillary facilities.
In implementing their Program of policies, guidelines and procedures, Roads and Maritime apply the RMS guidelines
identified in the program report to manage potential impacts to these species. Risks are managed throughout the
project life-cycle through firstly identifying important habitat and populations, planning for habitat protection and devising
mitigation measures to ensure ongoing protection of habitat throughout operation of the project.
Based on the application of the Program, Roads and Maritime activities (that are subject to Part 5 of the EP&A Act)
would minimise, to the extent possible, the likelihood of an unacceptable impact to these species.
Roads and Maritime have identified a number of key criteria that it will consider when determining whether an activity
will have an unacceptable impact on a Specified Protected Matter (refer Chapter 3 of the Strategic Assessment Report).
Where Roads and Maritime identify that an unacceptable impact on a Specified Protected Matter may occur, it will not
proceed with the activity as proposed. As identified in Chapter 4 of the Strategic Assessment Report, where Roads and
Maritime identify that an unacceptable impact on a Specified Protected Matter may occur it will consider a number of
options to reduce the impacts to a level that is acceptable, including reviewing the scope of the activity, reviewing the
approvals pathway for the activity and consulting with the Department of Environment regarding the activity. Roads and
Maritime will not proceed with the activity until such time as actions have been undertaken, or are committed to be
undertaken, to ensure impacts will not be unacceptable.

1.6
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1.

FL10 - Rainforest epiphytes and climbers

Species included (common name, scientific name)

Listing

SPRAT ID

Clematis fawcettii (Stream Clematis)

Vulnerable

4311

Cynanchum elegans

Endangered

12533

1.1

Group / species profile

Item

Summary

Description

Clematis fawcettii is a climbing vine with separate male and female plants that can grow high in the rainforest
canopy, but is mainly identified as a small weak climber in the understorey (DoE 2014a; OEH 2014b). The paired
leaves are divided once or twice into three toothed leaflets, giving the plant a lacy appearance. Its flowers are
white to pink-purple, and develop into fruit with long feathered tails arranged in fluffy clusters.
Cynanchum elegans is a climber or twiner with a highly variable form (DoE 2014a, b). Mature stems have a
fissured corky bark and can grow to 10 m high and 3.5 cm thick. Leaves are opposite, rarely in whorls of three,
broadly ovate to ovate, 1.5–15 cm long, 1.5–7.5 cm wide and exude a milky sap when damaged. Juvenile leaves
are lanceolate to narrow lanceolate (DoE 2014b). Flowers are white and tubular. The fruit is a narrow-ovoid
pointed follicle, 4–8 cm long.

Distribution and habitat

Clematis fawcettii is endemic to Australia, and restricted to a small area in NSW and Queensland. In these
states, it extends from Lismore in NSW to the Bunya Mountains in Queensland (Eichler & Jeanes 2007;
Queensland Herbarium 2009). Clematis fawcettii occurs most commonly in the canopy gaps of drier rainforests
near streams (Halford 1998; Harden 1990; DECCW 2005). Specifically, in NSW Clematis fawcettii is known to be
associated with Dry Rainforests, Littoral Rainforests, Northern Warm Temperate Rainforests, Subtropical
Rainforests, and Wet Sclerophyll Forest (grassy and shrubby sub-formations). Soil types in known habitats are
varied but are mainly fertile clays or loam soils derived from basalt and mixed volcanic rocks, usually near
streams. The altitude range of the species is 500-980 m.
Cynanchum elegans is distributed from Brunswick Heads on the north coast to Gerroa in the Illawarra region and
has been recorded as far west as Merriwa in the upper Hunter River valley. It is found in the Illawarra Escarpment
State Recreation Area, Berkeley Islands Nature Reserve, Wollemi National Park, Goulburn River National Park
Booti Booti National Park, Brunswick Heads Nature Reserve, Camels Hump Nature Reserve, Hat Head National
Park, Torrington State Recreation Area, Glenrock State Recreation Area, Green Point Reserve and Woko
National Park. It is most common in the Kempsey region (DoE 2014b). Cynanchum elegans occurs from near sea
level to about 600 m above sea level at the ecotone between dry subtropical rainforest and sclerophyll
forest/woodland communities (NSW NPWS 2002a) and occurs on a variety of lithologies and soil types, usually
on steep slopes with varying degrees of soil fertility (Quinn et al. 1995). Other associated vegetation types include
littoral rainforest; Coastal Tea-tree (Leptospermum laevigatum) – Coastal Banksia (Banksia integrifolia subsp.
integrifolia) coastal scrub; Forest Red Gum (Eucalyptus tereticornis) aligned open forest and woodland; Spotted
Gum (Corymbia maculata) aligned open forest and woodland; and Bracelet Honeymyrtle (Melaleuca armillaris)
scrub to open scrub. The majority of the populations are found in small isolated remnant patches of dry rainforest
whereas the Manning Valley and Cape Hawke populations occur in rainforest and open rainforest types.

Life history

Clematis fawcettii flowers from September to November, with fruits recorded in January, June and December
(Barry & Thomas 1994; Halford 1998). There is no information on how the species is pollinated, but it is likely to
be by insects. The species is likely to disperse by wind, as is the case for other Clematis spp., given the structure
of the feathery tail on the seed. It is thought that the species is fire-sensitive and killed by fire, as there is no
evidence that it is capable of regenerating from rootstock. Regeneration after fire would rely on successful
germination of seed and survival of seedlings (Halford 1998). The vines generally have a high light requirement,
and hence probably only flower and fruit in high light conditions. It has been proposed that this species would be
favoured by disturbance that would open up the tree canopy (DEWHA 2009). There are no data on the total
population size of the Clematis fawcettii. It can be locally common at some sites, but is often recorded as rare or
uncommon (Queensland Herbarium 2009). There are at least 16 sub-populations at approximately 39 locations;
it is likely there are more subpopulations (DEWHA 2009). The species has recently been recorded to occur in
much larger populations (over 500 individuals in Koreelah and Yabbra National Parks; OEH 2014a).
Cynanchum elegans flowers between August and May, with a peak in November, followed by fruiting. Fruit can
take up to 4-6 months to mature. Seed production is variable and unreliable. Cynanchum elegans is a clonal
species and is capable of suckering in response to occasional physical disturbance including slashing and
grazing (NPWS 1993 cited in NSW NPWS 2002b). Pre-dispersal seed predation by unidentified moth larvae
(Lepidoptera) has been observed at a number of sites and may affect the fecundity of some sub-populations
(NPWS 1994 cited in NSW NPWS 2002b). The seeds are wind dispersed. Studies have shown that they are
viable and released in a non-dormant state and hence are unlikely to persist in the soil seed bank (NPWS 1994
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Item

Summary
cited in NSW NPWS 2002b). Population estimates for Cynanchum elegans are not recent. In 1999, estimates for
the northern NSW Regional Forestry Agreement identified eight populations totalling 290 individuals (Richards
1999). The most recent population estimates that the majority of known populations generally contain less than
30 individuals Bell (2001).

Key threats



Habitat loss - Loss of habitat, fragmentation, modification and degradation of habitat. Loss of habitat through
clearing for agriculture, timber harvesting, disturbances from landfill development and track
construction/widening.



Low number of individuals - Risk of local extinction because numbers are low and few adult vines are known,
though there can be large numbers of seedlings for Clematis fawcettii. Species stress due to low numbers of
individuals.



Weed invasion - Invasion of habitat and competition by introduced weeds. Ageratina riparia (Mist Flower) and
A. adenophora (Crofton Weed) have been identified as a threat (DECCW 2005), although the extent to which
they threaten Clematis fawcettii is unknown.



Close to urban areas - poorly supervised bush regeneration activities, where C. elegans is mistaken for other
weedy Asclepidaceae such as Araujia sericifera (Moth Vine).



Competition and predation - Competition and/or predation by birds and insects (including native).



Forest eucalypt dieback associated with over-abundant Bell Miners (Manorina melanophrys) and psyllid
insects (Glycaspis spp.) (DECC 2007).



Grazing - Grazing pressures and associated habitat changes



Hydrological disturbance - Urban runoff may impact on the species and its habitat



Fire - Inappropriate and/or changed fire regimes (frequency, timing, intensity).

Relevant conservation advice,



A Queensland Species Management Profile for the species has been developed.

recovery plans and threat
abatement plans



Conservation Advice (TSSC 2008) and Listing Advice (TSSC 2010) is available for Clematis fawcettii.



Conservation Advice (TSSC 2008b) is available for Cynanchum elegans



A targeted strategy for managing these species has been developed under the Saving Our Species program
(OEH 2014a).

1.2

Rainforest epiphytes and climbers risk review

Loss of native vegetation

Loss of Habitat

Direct mortality

Loss of Connectivity

Loss of resources (for
foraging / nesting fauna)

Fragmentation (edge
effects, isolation, barriers)

Disturbance (light, noise,
wind)

Water quality or
alterations to flow regimes

Invasive species

Spread of pathogens

Hazard

Minor work - preparatory, rehabilitation,
investigative

1/1/VL

1/1/VL

3/2/M

1/1/VL

1/1/VL

1/1/VL

1/1/VL

1/1/VL

4/4VH

3/3/M

Minor work - infrastructure work within
road footprint

1/1/VL

1/1/VL

2/2/L

1/1/VL

1/1/VL

1/1/VL

1/1/VL

1/1/VL

2/3/M

2/3/M

Minor work - supporting infrastructure

1/1/VL

1/1/VL

2/2/L

1/1/VL

1/1/VL

1/1/VL

1/1/VL

1/1/VL

3/3/M

3/3/M

Ancillary facilities

1/1/VL

1/1/VL

1/1/VL

1/1/VL

1/1/VL

1/1/VL

1/1/VL

1/1/VL

3/3/M

3/3/M

Primary infrastructure work

3/4/H

3/4/H

3/4/H

2/2/L

3/4/H

2/2/L

3/2/M

3/3/M

3/4/H

3/3/M

Supporting infrastructure - basins,
drains and culverts

3/2/M

3/2/M

3/2/M

1/1/VL

3/2/M

1/1/VL

2/2/L

4/4/VH

3/3/M

3/3/M

Work within waterways

3/2/M

2/2/L

3/3/M

1/1/VL

2/2/L

1/1/VL

2/2/L

4/3/H

2/3/M

2/3/M

Utilities and fencing

1/1/VL

1/1/VL

3/2/M

1/1/VL

1/1/VL

1/1/VL

1/1/VL

1/1/VL

3/3/M

3/3/M

Activity
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1.3

Rainforest epiphytes and climbers assessment

Hazard and assessment
Loss of native vegetation and habitat
Primary infrastructure works were assessed as very high risk activities causing the loss of native vegetation and habitat. This was primarily due to
the combination of a high likelihood that these works would result in the clearing or disturbance of vegetation and habitat, and the subsequent
impacts to populations, reductions in habitat, and changes to habitat conditions. Habitat loss or destruction and modification and degradation of
habitat are listed as key threats to Clematis fawcettii. While roadwork projects have not been specifically listed as directly threatening the species
and its habitat, actions to protect the species, as listed by OEH (2014a), include surveys prior to road and track maintenance in suitable habitat of
the species to assess the need to protect trackside plants, suggesting that roads represent threats to the species.
Loss of resources (for foraging / nesting fauna)
Primary infrastructure works is considered a high risk activity that may cause loss of resources if works impact on Clematis fawcettii and/or
Cynanchum elegans. These species may form an important local source of resources (e.g. nectar, seed) for resident fauna groups.
Direct mortality
Primary infrastructure works were assessed as high risk activities causing direct mortality. This was primarily due to the combination of a moderate
likelihood that these works would result in the clearing or trampling of individuals, and the major impacts this would have on populations. The low
number of individuals for this species makes it vulnerable to local extinction, and few adult vines are known. This activity may result in the loss of
populations for Cynanchum elegans due to the small population sizes (albeit the information is out-dated). This makes the species more vulnerable
to the impacts of clearing.
Water quality or alterations to flow regimes
Supporting infrastructure (basins, drains and culverts) and works within waterways were assessed as high risk activities with respect to altering
water quality and flow regimes, impacting Clematis fawcettii by degrading its habitat through changes in hydrology including habitat drainage. The
species occurs in drier rainforests near streams, and may also occur in eucalypt woodland communities close to vine thicket or rainforest
(Queensland Herbarium 2009). Any works near streams or changes in drainage in these areas could impact on populations and habitat condition.
Primary and supporting infrastructure works as well as work in waterways were assessed as high risk activities. This is primarily driven by the habitat
requirements of Cynanchum elegans. Threats listed for this species include run off and increased nutrients. Alteration to hydrology has been listed
as a key threatening process for this species. Although the likelihood is assessed as ‘possible’ the impacts or consequences to the small populations
were assessed as major.
Invasive species
Primary infrastructure works were assessed as high risk activities with respect to increasing the risk of weed invasion, impacting on Clematis
fawcettii through competition. Competition from and habitat degradation due to weeds has been listed as a key threat to the species. Ageratina
riparia and A. adenophora have been identified as potential threats to the species (DECCW 2005bl), and the Queensland Species Management
Profile for Clematis fawcettii includes controlling Lantana spp. on sites where the species occurs during forestry operations. RMS activities were
assessed as unlikely to result in the loss of connectivity or habitat fragmentation given the species is likely to be pollinated by insects, with seeds
dispersed by wind. Maintenance activities that would trim tree branches could potentially favour the species as it is thought Clematis fawcettii would
be favoured by disturbance that would open up the tree canopy (DEWHA 2009bd).
Minor work, which includes rehabilitation, was assessed as a high risk activity to the rainforest shrubs. This is driven solely by Cynanchum elegans.
This species is in the Asclepidaceae family and includes invasive exotics such as Araujia sericifera (Moth Vine). Cynanchum elegans could be easily
confused with this exotic species. The activity of rehabilitation, combined with a poor knowledge of the plant could lead to local extinctions within the
small populations. In addition, spraying of weeds could include this off-target species. Primary infrastructure works have been assessed as very high
risk to the rainforest shrubs. These works may result in the introduction or spread of exotic species which may compete with the rainforest shrubs.
Invasive species are likely to have a major impact on small or isolated populations of these threatened species.

1.4

Guidelines, policies and procedures relevant to Rainforest epiphytes and climbers

Project development and assessment (pre-construction)
Roads and Maritime have a number of policies, guidelines, procedures (Program documents) that assist in identifying,
avoiding, minimising and assessing potential impacts to Specified Protected Matters. These documents support Roads
and Maritime fulfil their statutory responsibility under NSW and Federal legislation to consider and assess its activities
and its affect on the environment. Primarily, the approach taken by Roads and Maritime to assess potential impacts on
Specified Protected Matters is driven through the requirements of the Environmental assessment procedure for routine
and minor works (EIA PO5 1) or the Environmental assessment procedure for project review of environmental factors
(EIA PO5 2). Other key pre-construction guidance documents developed by Roads and Maritime that relate to Specified
Protected Matters include the Environmental Impact Assessment Practice Note - Biodiversity Assessment, the Draft
Wildlife Connectivity Guidelines – Managing Wildlife Connectivity on Road Projects and the Guideline for Biodiversity
Offsets.
Further detail regarding Roads and Maritime guidelines (pre-construction) that relate to identifying, avoiding, minimising
and assessing potential impacts to Specified Protected Matters is provided in Chapter 3 of the Strategic Assessment
Report.
Roads and Maritime Services
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Project implementation (construction)
Roads and Maritime also have a number of Program documents that assist in minimising and managing potential
impacts to Specified Protected Matters during the construction phase of projects, including through application of
measures identified in the Biodiversity Guidelines: Protecting and Managing Biodiversity on RTA Projects (2011) and
through a number of documents that specify Roads and Maritime requirements for contractors constructing projects,
including RMS QA Specification G36 – Environmental Protection (Ed4,Rev3 2014), RMS QA Specification G38 – Soil
and Water Management (Ed2, Rev1 2014) and RMS QA Specification G40 - Clearing and Grubbing (Ed1, Rev1 2012).
During construction Roads and Maritime implement their Environmental Performance System which manages workflow
associated with regular environmental inspections on construction and maintenance projects to reduce potential
environmental risks and evaluate the on-site environmental performance of contractors against their environmental
obligations under the contract and environmental legislation. Further detail regarding Roads and Maritime Program
documentation that assists in minimising and managing potential impacts to Specified Protected Matters in the
construction phase is provided in Chapter 3 of the Strategic Assessment Report.
No other policies, guidelines and procedures are specifically relevant to Clematis fawcettii or Cynanchum elegans.

1.5

Concluding statement – Impacts to Specified Protected Matters

Impacts from primary infrastructure works and supporting infrastructure, and from working in waterways, are rated high
due to their restricted distribution and small number of populations at only a few locations. Primary infrastructure works
may result in a number of drivers acting on these populations including weed invasion, loss of habitat and
fragmentation. Impacts from supporting infrastructure (basins, drains and culverts) and working in waterways are also a
concern to Cynanchum elegans due to the potential that they could alter water quality and flow regimes. Minor works
that include rehabilitation activities in or near Cynanchum elegans habitat were also assessed as high risk. This is
because of the high possibility of this plant being confused with an exotic species from the same family.
In implementing their Program of policies, guidelines and procedures, Roads and Maritime apply the RMS guidelines
identified in the program report to manage potential impacts to Cynanchum elegans and Clematis fawcettii. Risks are
managed throughout the project life-cycle through firstly identifying important habitat and populations, planning for
habitat protection and devising mitigation measures to ensure ongoing protection of habitat throughout operation of the
project.
Based on the application of the Program, Roads and Maritime activities (that are subject to Part 5 of the EP&A Act)
would minimise, to the extent possible, the likelihood of an unacceptable impact to Cynanchum elegans and Clematis
fawcettii.
Roads and Maritime have identified a number of key criteria that it will consider when determining whether an activity
will have an unacceptable impact on a Specified Protected Matter (refer Chapter 3 of the Strategic Assessment Report).
Where Roads and Maritime identify that an unacceptable impact on a Specified Protected Matter may occur, it will not
proceed with the activity as proposed. As identified in Chapter 4 of the Strategic Assessment Report, where Roads and
Maritime identify that an unacceptable impact on a Specified Protected Matter may occur it will consider a number of
options to reduce the impacts to a level that is acceptable, including reviewing the scope of the activity, reviewing the
approvals pathway for the activity and consulting with the Department of Environment regarding the activity. Roads and
Maritime will not proceed with the activity until such time as actions have been undertaken, or are committed to be
undertaken, to ensure impacts will not be unacceptable.
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1.

FL11 - Heathland groundcovers

Species included (common name, scientific name)

Listing

SPRAT ID

Tuncurry Midge Orchid (Corunastylis littoralis)

Critically Endangered

84693

Heath Wrinklewort, Heath Wrinklewren (Rutidosis heterogama)

Vulnerable

13132

Sand-hill Spider-orchid (Caladenia arenaria)

Endangered

9275

Yellow Gnat-orchid (Genoplesium bauera)

Endangered

7528

Plumed Midge-orchid (Genoplesium plumosum)

Endangered

32180

Jervis Bay Leek Orchid, Culburra Leek-orchid, Kinghorn Point Leek-orchid (Prasophyllum
affine)

Endangered

2210

Tawny Leek-orchid, Slaty Leek-orchid (Prasophyllum fuscum)

Vulnerable

19455

1.1

Group / species profile

Item

Summary

Description

The Heathland groundcovers consist of nine shrubs, herbs and orchids.

Distribution and habitat



Corunastylis littoralis is a small terrestrial orchid with a single, cylindrical leaf that encloses a flowering stem
that bears 5 to30 flowers in a moderately dense spike. The population found between Tuncurry Tip and
Tuncurry TAFE is considered to be highly important for the long-term survival of the species (1812
individuals) (RPS 2010).



Rutidosis heterogama is a small perennial herb to 30 cm tall (OEH 2014b). It is known from the northern parts
of NSW. There are populations of about 1000 plants each in two conservation reserves. There are few other
data about population sizes and numbers of populations for this species (TSSC 2008).



Caladenia arenaria is from a group of orchids characterised by five long, spreading petals and sepals around
a broad down-curled labellum (‘lip’) (OEH 2014b). It is found mostly on the south west plains and western
south west slopes. It is known from five locations with a total population size of about 2000 individuals (DEC
2004).



Genoplesium baueri is a terrestrial orchid 6 to15 cm high (OEH 2014b). The species has been recorded from
locations between Ulladulla and Port Stephens. Currently the species is known from just over 200 plants
across 13 sites.



Genoplesium plumosum is a terrestrial orchid growing to 20 cm high (Jones in Harden 1993) originally
described from Kurnell, NSW but had not been seen since, despite much searching, until it was rediscovered
in the Marulan area (Bishop 1996).



Prasophyllum affine is a slender orchid usually growing 30–50 cm tall with fragmented distribution, partially
due to the natural rarity of the species, and due to habitat loss or modification. Development has resulted in a
significant loss of habitat, particularly in the Vincentia area (DECCW 2010). Effectively, each of the three
populations is genetically isolated (DECCW 2010).



Prasophyllum fuscum is an orchid to 45 cm tall with a single leaf to 40 cm long. Some consider it identical
with Prasophyllum uroglossum which is listed as Endangered. The total population, based on a single
observation in 2007, is estimated to be approximately 25 mature individuals.

Most of the species in the heathland groundcovers group have highly restricted distributions (e.g. Corunastylis
littoralis, Isopogon fletcheri, Prasophyllum uroglossum). Some of the species have wider distributions but small
population sizes (e.g. Rutidosis heterogama, Genoplesium baueri). No critical habitat has been declared for any
of these species.


Corunastylis littoralis is only known from a small area of the mid-North coast of New South Wales, in the
Forster/Tuncurry area; Great Lakes district. The species is known only from coastal heath, most often found
on open, dryish, low sand ridges that have little ground cover other than leaf litter, moss, lichens or
graminoids (sedges and rushes).



Rutidosis heterogama has been recorded from near Cessnock to Kurri Kurri with an outlying occurrence at
Howes Valley. On the Central Coast it is located north from Wyong to Newcastle. There are north coast
populations between Wooli and Evans Head in Yuraygir and Bundjalung National Parks. It also occurs on the
New England Tablelands from Torrington and Ashford south to Wandsworth south-west of Glen Innes. Grows
in heath on sandy soils and moist areas in open forest, and has been recorded along disturbed roadsides.



Caladenia arenaria is currently only known to occur in the Riverina between Urana and Narranderra. Occurs
in woodland with sandy soil, especially that dominated by White Cypress Pine (Callitris glaucophylla).



Genoplesium baueri has been recorded from locations between Ulladulla and Port Stephens. Currently the
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Item

Summary
species is known from just over 200 plants across 13 sites. Grows in dry sclerophyll forest and moss gardens
over sandstone. The loss of any individual is considered unacceptable (TSSC 2014).

Life history



Genoplesium plumosum is presently known from six colonies, all located on private property near Tallong,
east of Marulan on the southern boundary of the NSW Central Tablelands. This species grows in heathland,
dry sclerophyll forest, and in moss gardens over sandstone sheets. It can also grow on roadside verges
(Bishop 1996; Jones in Harden 1993).



Prasophyllum affine is currently known from three locations situated around the western and northern parts of
Jervis Bay, south-east of Nowra on the NSW south coast (DECCW 2010). It occurs on poorly drained greybrown clay soils that support low grassy heathland and sedgeland communities, often in a mosaic with
clumps of a mallee form of Red Bloodwood (Corymbia gummifera) (DECCW 2010).



Prasophyllum fuscum is confined to the Blue Mountains area in heathlands.



Corunastylis littoralis is estimated to reach sexual maturity between 2 to 3 years and may survive up to 15
years (TSSC 2011). The flowering period is from March to May (Jones 2006). The species is pollinated by
fungal gnats (Diptera mycetophilidae). Approximately 2 to12 seed pods form on plants after flowering. The
above-ground parts of the plant die back following seed development and the species exists as an
underground tuber for most of the year (Jones 2006).

Key threats



Rutidosis heterogama flowers from March to April or November to January (TSSC 2008a). Seeds are wind
dispersed and likely to require disturbance to recruit (Clarke et al 1998).



Caladenia arenaria is potentially a very long lived herb. Flowering occurs from late August until early October.
Pollination is by wasps via pseudocopulation with a wasp. If seed is produced, following dispersal, the leaves
wither and the plant persists as an underground tuber over summer and early autumn. Seed germination
occurs only with infection by a suitable fungal symbiont (DEC 2004).



Genoplesium baueri flowers February to March, but only after reasonable rainfall (L. Copeland pers. comm.
2014). Despite favourable conditions, some plants do not flower every year (TSSC 2014). Plants are visible
aboveground for about two months of the year before becoming seasonally dormant (TSSC 2014).



Genoplesium plumosum – there is conflicting information on the flowering time of this species. Jones (in
Harden 1993) lists the flowering time as Dec. to Mar. Briggs (in NPWS 1999a) states flowering time as Mar.
and Apr. Plants do not flower every year and often produce only a leaf. Following flowering numerous fine
dust like seeds develop in fleshy capsules which take several weeks to mature. After the capsules split and
shed the seed the capsules remain on the old stems for up to a few months. Plant exists only as a dormant
tuber for much of the year, with leaves or fruiting stems dying back in late winter. Reproduction is by seed
only and the species has no mechanism for vegetative reproduction. While the pollination biology of this
species is not known, most midge orchids are pollinated by vinegar flies, although some are self-pollinating.



Prasophyllum affine produces a leaf by mid-winter (with leaves up to 15 cm long already produced by some
plants by the beginning of June). Mature leaves can be up to 50 cm long and remain until after the flower
spike emerges from near the leaf apex in late October/early November. At or soon after flowering, the leaf tip
usually withers, but the base remains green until the seed capsules mature in late December. The dust-like
seed is wind dispersed (DECCW 2010). Flowering period occurs from early to mid-November (DECCW
2010). The pollinators of the Jervis Bay Leek Orchid were a variety of wasps and ants from five
families/subfamilies (Bower 2002).



Prasophyllum fuscum - Flowering does not necessarily occur every year, often skipping years. The seed is
dust-like and is wind dispersed. Dies back after the flowering and fruiting phases and exist only as a dormant
tuber for much of the year. Like most terrestrial orchids, the species is believed to be semi or fully dependent
on a mycorrhizal symbiont. Dormant over summer and leaves emerge around April and flowering occurs from
September to December. The response of this species to fire is unknown, however fire stimulation of
flowering is common within the genus. Reproduction is by means of seed and probably to a lesser extent by
vegetative reproduction. Flowers are not self-pollinating , as not all set seed and the perfume suggests an
insect pollinator. The pollinator is unknown, but related species seem to be pollinated by a variety of thynnid
wasps and perhaps hoverflies.



Habitat loss - Loss of habitat due to clearing for agriculture, electricity maintenance, infrastructure, forestry,
mining, urban development and road works.



Habitat degradation and fragmentation.



Disturbance - Disturbance due to abseilers / rock climbers and walkers trampling the substrate and causing
direct physical damage to plants (Isopogon fletcheri).



Roadside management.



Recreation vehicles.



Rubbish dumping.



Increased use for recreation.

Roads and Maritime Services
Appendix F – Specified Protected Matters impact profiles (including risk assessment) FL11

2

Item

Relevant conservation advice,

Summary


Overshadowing.



Grazing



Contamination



Urban run-off is likely to degrade habitat and potentially kill individuals.



Weed invasion - Competition and/or habitat degradation by weeds



Inappropriate weed control (slashing and herbicide).



Restricted distribution and low numbers



Susceptible to local extinction due to environmental and demographic uncertainty.



Threat from Phytophthora cinnamomi.



Trampling or illegal collection (in particular orchids or flowering plants).



Competition and encroachment from native and exotic vegetation.



Predation/competition by introduced species.



Habitat alteration (vegetation, soil, hydrology)



Altered hydrology - Changes to water quality.



Frequent fire.



Hybridisation occurring at some populations reducing genetic viability of species.



Ineffective conservation - if species are found mostly on private land the owners may not be sympathetic
towards conservation.



Climate change



Drought



Inundation



A Recovery Plan has been prepared for:

recovery plans and threat
abatement plans





o

Caladenia arenaria. Recovery Plan for Caladenia arenaria Fitzg (DEC 2004)

o

Genoplesium plumosum. Recovery Plan for the Tallong Midge Orchid (Genoplesium plumosum)
(NPWS 2002)

o

Prasophyllum affine. National Recovery Plan for the Jervis Bay Leek Orchid (Prasophyllum affine)
(OEH 2011)

o

A Recovery Plan is not required for the remaining species (DoE 2014).

Commonwealth Conservation Advice has been prepared for:
o

Corunastylis littoralis (2011)

o

Rutidosis heterogama (2008a)

o

Genoplesium baueri (2014b)

o

Prasophyllum fuscum (2008c)

Commonwealth Listing Advice has been prepared for:
o





Corunastylis littoralis (TSSC 2011)

A Threat Abatement Plan has been prepared for:
o

Caladenia arenaria. Advice for predation, habitat degradation, competition and disease transmission
by feral pigs (DoE 2013a)

o

Caladenia arenaria. Advice for competition and land degradation by unmanaged goats (DEWHA
2008).

‘Saving our Species’ conservation project has been developed for all species (OEH 2014a).
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1.2

Heathland groundcovers risk review

Loss of native vegetation

Loss of Habitat

Direct mortality

Loss of Connectivity

Loss of resources (for
foraging / nesting fauna)

Fragmentation (edge
effects, isolation, barriers)

Disturbance (light, noise,
wind)

Water quality or
alterations to flow regimes

Invasive species

Spread of pathogens

Hazard

Minor work - preparatory, rehabilitation,
investigative

1/1/VL

1/1/VL

1/1/VL

1/1/VL

1/1/VL

1/1/VL

1/1/VL

1/1/VL

1/1/VL

1/1/VL

Minor work - infrastructure work within road
footprint

1/1/VL

1/1/VL

1/1/VL

1/1/VL

1/1/VL

1/1/VL

1/1/VL

1/1/VL

1/1/VL

1/1/VL

Minor work - supporting infrastructure

1/2/VL

1/2/VL

1/1/VL

1/1/VL

1/2/VL

1/2/VL

1/1/VL

1/2/VL

1/1/VL

1/1/VL

Ancillary facilities

3/2/M

3/3/M

3/3/M

2/2/L

3/3/M

3/2/M

2/1/VL

2/2/L

3/2/M

1/2/VL

Primary infrastructure work

4/3/H

4/3/H

4/3/H

4/3/H

4/3/H

4/3/H

4/1/L

4/2/M

4/3/H

3/3/M

Supporting infrastructure - basins, drains and
culverts

3/2/M

3/2/M

3/2/M

3/2/M

3/2/M

3/2/M

3/1/L

4/2/M

3/2/M

3/3/M

Work within waterways

3/1/L

3/1/L

2/2/L

2/1/VL

3/1/L

2/1/VL

3/1/L

4/2/M

3/2/M

3/3/M

Utilities and fencing

2/2/L

2/1/VL

2/2/L

2/1/VL

2/1/VL

2/1/VL

1/1/VL

2/1/VL

2/2/L

2/2/L

Activity

1.3

Heathland groundcovers assessment

Hazard and assessment
Loss of native vegetation and Loss of Habitat
Primary infrastructure work was assessed as a high risk activity for the heathland groundcovers. This is because this activity will likely result in the
loss of native vegetation and have a moderate impact on populations, habitat and breeding cycles. Clearing for carriageways presents the greatest
risk as it almost always results in the clearing of native vegetation. Some of the species in this group exist wholly in conservation reserves (e.g.
Isopogon fletcheri). However, the majority of this group may be exposed to the risks associated with this hazard. The restricted and or small
population sizes makes the species in this group vulnerable to either local or global extinctions. In the case of Genoplesium baueri, the loss of one
individual is deemed unacceptable given that there are only 200 known plants left in existence. Primary infrastructure works were assessed as a
high risk activity for the heathland groundcover group. Loss of habitat is almost always going to occur when native vegetation is cleared. Where road
works occur near the heathland groundcovers, habitat loss will be likely and have a major consequence for this group. This activity may act on the
species’ habitat, resulting in the decline of habitat condition and resulting in the loss of populations. This is true of species where they are not
obvious in the aboveground flora (the orchids). For many of the restricted orchids, all habitats are considered important, although no critical habitat
has been declared for any of these species.
Direct mortality
Primary infrastructure works were assessed as a high risk activity for the heathland group, resulting in the direct mortality of fauna. The activity may
act on the specific orchid pollinators. The direct mortality of pollinators may lead to disruptions to the breeding cycles of the orchids. A number of
these species require highly specific insects to pollinate the orchids during a very restricted flowering season. Although the likelihood is considered
likely, the consequence to these species would be major.
Loss of Connectivity and Fragmentation (edge effects, isolation, barriers)
Primary infrastructure works were assessed as a high risk activity for the heathland group. This activity is likely to result moderate impacts to
populations. This is especially true of most of the species because they have highly restricted or small populations. Connectivity between patches of
plants within the one population may be highly important. Most of the species in this group appear to outcross and rely on small insects for
pollination services. Outcrossing is where fertilisation will only occur when reproductive material (i.e. pollen) is transferred between plants.
Primary infrastructure works were assessed as a high risk activity for the heathland group. This activity is likely to result moderate impacts to
populations. This is especially true of most of the species because they have highly restricted or small populations. Where patches are isolated or
barriers occur, there may be losses in genetic flow. See above for a discussion on pollination and connectivity. In addition, edge effects such as
trampling and unintended incursions into a patch of habitat may lead to losses within a population.
Invasive species
Due to the likely introduction or spread of invasive species resulting from primary infrastructure works, this activity was assessed as high risk to this
group. Competition and or habitat degradation as a result of weed incursions will have a moderate impact on habitat condition and directly on
populations. This hazard may then be exacerbated by inappropriate weed management techniques.
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1.4

Guidelines, policies and procedures relevant to Heathland groundcovers

Project development and assessment (pre-construction)
Roads and Maritime have a number of policies, guidelines, procedures (Program documents) that assist in identifying,
avoiding, minimising and assessing potential impacts to Specified Protected Matters. These documents support Roads
and Maritime fulfil their statutory responsibility under NSW and Federal legislation to consider and assess its activities
and its affect on the environment. Primarily, the approach taken by Roads and Maritime to assess potential impacts on
Specified Protected Matters is driven through the requirements of the Environmental assessment procedure for routine
and minor works (EIA PO5 1) or the Environmental assessment procedure for project review of environmental factors
(EIA PO5 2). Other key pre-construction guidance documents developed by Roads and Maritime that relate to Specified
Protected Matters include the Environmental Impact Assessment Practice Note - Biodiversity Assessment, the Draft
Wildlife Connectivity Guidelines – Managing Wildlife Connectivity on Road Projects and the Guideline for Biodiversity
Offsets.
Further detail regarding Roads and Maritime guidelines (pre-construction) that relate to identifying, avoiding, minimising
and assessing potential impacts to Specified Protected Matters is provided in Chapter 3 of the Strategic Assessment
Report.
Project implementation (construction)
Roads and Maritime also have a number of Program documents that assist in minimising and managing potential
impacts to Specified Protected Matters during the construction phase of projects, including through application of
measures identified in the Biodiversity Guidelines: Protecting and Managing Biodiversity on RTA Projects (2011) and
through a number of documents that specify Roads and Maritime requirements for contractors constructing projects,
including RMS QA Specification G36 – Environmental Protection (Ed4,Rev3 2014), RMS QA Specification G38 – Soil
and Water Management (Ed2, Rev1 2014) and RMS QA Specification G40 - Clearing and Grubbing (Ed1, Rev1 2012).
During construction Roads and Maritime implement their Environmental Performance System which manages workflow
associated with regular environmental inspections on construction and maintenance projects to reduce potential
environmental risks and evaluate the on-site environmental performance of contractors against their environmental
obligations under the contract and environmental legislation. Further detail regarding Roads and Maritime Program
documentation that assists in minimising and managing potential impacts to Specified Protected Matters in the
construction phase is provided in Chapter 3 of the Strategic Assessment Report.
The following table identifies other policies, guidelines and procedures applied by Roads and Maritime but not
developed by it, which are specifically relevant to threatened orchids.
Policy / guideline

Description

Draft Survey Guidelines for Australia’s Threatened
Orchids (DoE 2013b)

Information is provided to assist authors of Species Impact Statements, persons undertaking

1.5

Development Activities that require fauna and flora studies, and consent authorities and
others who are required to prepare or review reports or assessment of potential impacts on
threatened species, pursuant to the provisions of the Environmental Planning and
Assessment Act, 1979 (EP&A Act).

Concluding statement – Impacts to Specified Protected Matters

Primary infrastructure works was assessed as a high risk activity to the heathland groundcovers group. All of the
species are restricted to NSW. Some species have very small population sizes (e.g. Genoplesium baueri, G.
plumosum, Prasophyllum affine). Primary infrastructure could have a significant impact on most of these species. The
major hazards to this group are clearing of native vegetation, reduction in habitat, loss of connectivity and weed
invasion. Roads and Maritime guidelines would be adequate in mitigating impacts if works occurred away from these
species. However, if activities occurred near the populations, impacts may not be adequately mitigated. For example,
the loss of one individual of Genoplesium baueri is considered unacceptable.
In implementing their Program of policies, guidelines and procedures, Roads and Maritime apply the RMS guidelines
identified in the program report to manage potential impacts to these species. Risks are managed throughout the
project life-cycle through firstly identifying important habitat and populations, planning for habitat protection and devising
mitigation measures to ensure ongoing protection of habitat throughout operation of the project.
Based on the application of the Program, Roads and Maritime activities (that are subject to Part 5 of the EP&A Act)
would minimise, to the extent possible, the likelihood of an unacceptable impact to these species.
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Roads and Maritime have identified a number of key criteria that it will consider when determining whether an activity
will have an unacceptable impact on a Specified Protected Matter (refer Chapter 3 of the Strategic Assessment Report).
Where Roads and Maritime identify that an unacceptable impact on a Specified Protected Matter may occur, it will not
proceed with the activity as proposed. As identified in Chapter 4 of the Strategic Assessment Report, where Roads and
Maritime identify that an unacceptable impact on a Specified Protected Matter may occur it will consider a number of
options to reduce the impacts to a level that is acceptable, including reviewing the scope of the activity, reviewing the
approvals pathway for the activity and consulting with the Department of Environment regarding the activity. Roads and
Maritime will not proceed with the activity until such time as actions have been undertaken, or are committed to be
undertaken, to ensure impacts will not be unacceptable.

1.6
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1.

FL12 - Heathland Shrubs

Species included (common name, scientific name)

Listing

SPRAT ID

Almaleea cambagei (Torrington Pea)

Vulnerable

56308

Lasiopetalum joyceae

Vulnerable

20311

Isopogon fletcheri (Fletcher’s Drumsticks)

Vulnerable

19980

1.1

Heathland shrubs description

Item

Summary

Description



Almaleea cambagei is short spindly shrub growing up to 2 metre tall with small leaves and orange-yellow pea
flowers (DEH, 2014).



Lasiopetalum joyceae is an erect shrub, growing 2 m tall (Harden, 1990).



Isopogon fletcheri is an erect, stout shrub, growing to about 1 m tall (DEH, 2012).



Almaleea cambagei is known from three localities, near Torrington and Glencoe in the Northern Tablelands of NSW
and bordering areas of Southern Queensland. There are fewer than 15 known populations of this species with a
total distribution extending for approximately 90 kilometres many within Torrington State Conservation Area (DECC
NSW, 2005a). Almaleea cambagei occurs in peaty soils on granite at altitudes above 1000 metres (Quinn et al.,
1995; Harden, 2002) associated with wet heath in swampy areas or along drainage lines.



Lasiopetalum joyceae has a restricted range occurring on lateritic to shaley ridgetops on the Hornsby Plateau south
of the Hawkesbury River. Lasiopetalum joyceae is currently known from 34 sites between Berrilee and Duffys
Forest. Seventeen of these are in reserves. The total population is estimated to be less than 3000 and is highly
fragmented. Only five sites have greater than 200 plants, the remainder have 100 or less. Most species are located
on reserve, road or trial edges making them more susceptible to edge effects.



Isopogen fletcheri is restricted to a very small area in the Blackheath district of the Blue Mountains on the Central
Tablelands. The entire known population occurs within Blue Mountains National Park. Isopogen fletcheri is restricted
to moist sheltered cliffs within the spray zone of a waterfall in dry sclerophyll forest and heath (DEH, 2012).

Distribution and habitat

Life history

Almaleea cambagei


Flowers in spring and summer (September to November) and may require fire to maintain populations (DEH, 2014).



Species does not spread vegetatively and is probably an obligate seeder pollinated by insects. Little is known of the
life cycle of Lasiopetalum joyacaea but it is likely that it is insect pollinated as per other species in the Genus
Lasiopetalum (DEH, 2014).

Lasiopetalum joyceae


Flowers in spring (Harden, 2000). Little more is known about this species.

Isopogon fletcheri

Key threats



Flowers in spring and summer, is fire tolerant and capable of resprouting from base following fire (DEH, 2012).



Seed does not have any dispersal mechanism and is primarily dispersed by gravity (DEH, 2012).



Grazing by domestic stock.



Disturbance of habitat by invasive species, e.g. pigs and goats.



Vegetation clearance.



Drainage alteration and contamination from urban run-off.



Unnatural fire regimes.



Spread of pathogens, e.g. Phytophora cinnamomi



Lasiopetalum joyceae is also threatened by encroachment of urban development, weeds and catastrophic events
(as there are a small number of individuals at few sites).



Direct physical disturbance from recreational activities, e.g. abseiling, rock climbing, bush walking.



Limited knowledge of species area of occupancy and ecology.

Relevant conservation

A Recovery Plan is not required for these species (DoE 2014).

advice, recovery plans
and threat abatement
plans

Commonwealth Conservation Advice has been prepared for:


Almaleea cambagei (TSSC 2008a)



Isopogon fletcheri (TSSC 2008b)



Lasiopetalum joyceae (TSSC 2008c)

A Threat Abatement Plan has been prepared for:


Threat abatement advice for predation, habitat degradation, competition and disease transmission by feral pigs
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Item

Summary
(DoE, 2013) (applies to Almaleea cambagei)


Commonwealth Threat abatement plan for disease in natural ecosystems caused by Phytophthora cinnamomi.
(Commonwealth Department of Environment and Heritage 2001)

Other relevant conservation documents include:


NSW Priority Action Statement for Lasiopetalum joyceae (Department of Environment and Conservation, 2005)



Research priorities are to more accurately determine and monitor locations, population size, distribution, ecological
requirements, relative impacts and germination trials.



A specific recovery action for A.cambagei is to identify roadside populations to ensure road widening and
maintenance activities (or other infrastructure or development activities involving substrate or vegetation
disturbance) so as to not adversely impact known populations.



In addition national translocation protocols (Vallee et al., 2004) are recommended if establishing additional
populations is considered necessary and feasible.



Lasiopetalum joyceae threats are being managed on a site specific basis via management plans for:



1.2

o

Parr State Conservation Area

o

Marramarra National Park

o

Berowa Valley

Statement of Intent 1: Infection of native plants by Phytophthora cinnamomi (NSW Department of Environment and
Conservation 2008)

Heathland shrubs risk review

Loss of native vegetation

Loss of Habitat

Direct mortality

Loss of Connectivity

Loss of resources (for
foraging / nesting fauna)

Fragmentation (edge
effects, isolation, barriers)

Disturbance (light, noise,
wind)

Water quality or
alterations to flow regimes

Invasive species

Spread of pathogens

Hazard

Minor work - preparatory, rehabilitation,
investigative

1/2/VL

1/2/VL

1/2/VL

1/2/VL

1/2/VL

1/2/VL

1/2/VL

1/2/VL

3/3M

3/2/M

Minor work - infrastructure work within road
footprint

1/2/VL

1/2/VL

1/2/VL

1/2/VL

1/2/VL

1/2/VL

1/2/VL

2/2/L

2/2/L

1/2/VL

Minor work - supporting infrastructure

1/2/VL

1/2/VL

1/2/VL

1/2/VL

1/2/VL

1/2/VL

1/2/VL

1/2/VL

3/3M

3/2M

Ancillary facilities

3/2/M

3/2/M

2/4/M

2/3/M

2/3/M

2/3/M

2/2/L

2/3/M

3/2/M

2/2/L

Primary infrastructure work

3/3/M

3/4/H

3/4/H

2/4/M

2/3/M

4/3/H

3/4/H

3/4/H

3/4/H

3/4/H

Supporting infrastructure - basins, drains and
culverts

2/4/M

3/4/H

3/4/H

2/ 4/M

2/3/M

4/2/M

2/2/L

4/4/VH

3/4/H

2/2/L

Work within waterways

3/3/M

3/4/H

2/4/M

1/4/M

2/3/M

4/2/M

2/2/L

4/4/VH

3/4/H

2/2/L

Utilities and fencing

3/2/M

3/2/M

2/4/M

2/3/M

2/3/M

3/3/M

2/2/L

2/3/M

3/2/M

2/2/L

Activity
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1.3

Heathland shrubs assessment

Hazard and assessment
Loss of habitat and direct mortality of individuals
Given Almaleea cambagei specific habitat requirement of swamps and its restricted range, loss of native vegetation associated with the species
habitat, direct mortality, alterations to water flows and invasive species have been assessed as high risks for primary works and those associated with
waterways. The Torrington populations are above the New England and Bruxner Highways, however alternations of flow regimes upstream of
populations at Glencoe was considered a very high risk to this species (see http://goo.gl/maps/1tUzx ). Lasiopetalum joyceae ridgeline habitat is
equally restricted. Given its preferences for the edge of forests/patches and limited reservation, continued fragmentation has been assessed as high,
along with direct mortality and invasive weed species.
Water quality changes as a result of works in or adjacent to the aquatic habitat and / or alterations to flow
Primary infrastructure works, supporting infrastructures (basins, drains and culverts) and works within waterways were all found to be high risk with
respect to water quality and potential impacts on hydrology (surface and groundwater). It is likely that these activities will affect water quality,
particularly those which involve working within/around water and dewatering of supporting infrastructure and discharge of basins into waterways and
run-off from the road surface into adjacent habitats. These activities can have direct and/or indirect impacts on water quality and quantity which can
cause reduction in suitable habitat, mortality and reduced recruitment. Isopogon fletcheri has a restricted habitat to moist cliffs within the spray zone
of waterfalls in Blackheath. Potential impacts from edge effects relate to run-off into adjacent habitat and roadside populations, changes to
microclimate in edge areas such as altered levels of light and wind and weed growth.
Surface hydrology
High risks are associated with surface run-off from road environments and potential impact of increased sediment, nutrient or polluted surface water
on heathland shrubs located in situ, in roadside environments
Invasive species and spread of pathogens
High risks are associated with the introduction of invasive weeds into areas disturbed by construction resulting in increased competition for resources,
habitat degradation and population declines. Primary infrastructure works may also lead to the introduction or spread of pathogens such as
Phytophthora cinnamomi, through movements of vehicles and machinery between infected sites.

1.4

Guidelines, policies and procedures relevant to heathland shrubs

Project development and assessment (pre-construction)
Roads and Maritime have a number of policies, guidelines, procedures (Program documents) that assist in identifying,
avoiding, minimising and assessing potential impacts to Specified Protected Matters. These documents support Roads
and Maritime fulfil their statutory responsibility under NSW and Federal legislation to consider and assess its activities
and its effect on the environment. Primarily, the approach taken by Roads and Maritime to assess potential impacts on
Specified Protected Matters is driven through the requirements of the Environmental assessment procedure for routine
and minor works (EIA PO5 1) or the Environmental assessment procedure for project review of environmental factors
(EIA PO5 2). Other key pre-construction guidance documents developed by Roads and Maritime that relate to Specified
Protected Matters include the Environmental Impact Assessment Practice Note - Biodiversity Assessment, the Draft
Wildlife Connectivity Guidelines – Managing Wildlife Connectivity on Road Projects and the Guideline for Biodiversity
Offsets.
Further detail regarding Roads and Maritime guidelines (pre-construction) that relate to identifying, avoiding, minimising
and assessing potential impacts to Specified Protected Matters is provided in Chapter 3 of the Strategic Assessment
Report.
Project implementation (construction)
Roads and Maritime also have a number of Program documents that assist in minimising and managing potential
impacts to Specified Protected Matters during the construction phase of projects, including through application of
measures identified in the Biodiversity Guidelines: Protecting and Managing Biodiversity on RTA Projects (2011) and
through a number of documents that specify Roads and Maritime requirements for contractors constructing projects,
including RMS QA Specification G36 – Environmental Protection (Ed4,Rev3 2014), RMS QA Specification G38 – Soil
and Water Management (Ed2, Rev1 2014) and RMS QA Specification G40 - Clearing and Grubbing (Ed1, Rev1 2012).
During construction Roads and Maritime implement their Environmental Performance System which manages workflow
associated with regular environmental inspections on construction and maintenance projects to reduce potential
environmental risks and evaluate the on-site environmental performance of contractors against their environmental
obligations under the contract and environmental legislation. Further detail regarding Roads and Maritime Program
documentation that assists in minimising and managing potential impacts to Specified Protected Matters in the
construction phase is provided in Chapter 3 of the Strategic Assessment Report.
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No additional policies, guidelines and procedures outside of those applied by Roads and Maritime that are specifically
relevant to heathland shrubs.

1.5

Concluding statement – impacts to Specified Protected Matters

Potential risks to heathland shrubs identified in the risk review above include the loss and degradation of habitat with
higher risks potentially resulting from the clearing or disturbance of wet and dry heathland vegetation and associated
habitats and subsequent impacts to populations through direct mortality, isolation, and reduction in the extent of habitat,
disruptions to life-cycles (pollination and dispersal), and changes to habitat conditions such as hydrology regimes or
declining water quality.
In implementing their Program of policies, guidelines and procedures, Roads and Maritime apply the internal guidelines
described in the program report to manage potential impacts to heathland shrubs. Risks are managed throughout the
project life-cycle through firstly identifying important habitat and populations, planning for habitat protection, appropriate
design to minimise water quality and hydrology impacts and devising mitigation measures to ensure ongoing protection
of habitat and water quality throughout operation of the project.
Based on the application of the Program, Roads and Maritime activities (that are subject to Part 5 of the EP&A Act)
would minimise, to the extent possible, the likelihood of an unacceptable impact to heathland shrubs.
Roads and Maritime have identified a number of key criteria that it will consider when determining whether an activity
will have an unacceptable impact on a Specified Protected Matter (refer Chapter 3 of the Strategic Assessment Report).
Where Roads and Maritime identify that an unacceptable impact on a Specified Protected Matter may occur, it will not
proceed with the activity as proposed. As identified in Chapter 4 of the Strategic Assessment Report, where Roads and
Maritime identify that an unacceptable impact on a Specified Protected Matter may occur it will consider a number of
options to reduce the impacts to a level that is acceptable, including reviewing the scope of the activity, reviewing the
approvals pathway for the activity and consulting with the Department of Environment regarding the activity. Roads and
Maritime will not proceed with the activity until such time as actions have been undertaken, or are committed to be
undertaken, to ensure impacts will not be unacceptable.
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1.

FL13 - Forested wetland groundcovers

Species included (common name, scientific name)

Listing

SPRAT ID

Baloskion longipes (Dense Cord-rush)

Vulnerable

68511

Eleocharis obicis (Spike rush)

Vulnerable

15320

Pelargonium sp. Striatellum (Omeo Stork's-bill)

Endangered

84065

Persicaria elatior (Tall Knotweed)

Vulnerable

5831

Phaius australis (Lesser Swamp-orchid)

Endangered

5872

1.1

Forested wetland groundcovers description

Item

Summary

Description

The Forested wetland groundcovers consist of four groundcover perennial and annual sedges, herbs/forbs and an orchid:

Distribution and
habitat



Baloskion longipes is an erect perennial sedge with culms (flowering stems) growing up to 150cm long arising from a
compact rhizome (underground stem) (Meney & Pate, 1999).



Eleocharis obicis is a small, tufted perennial sedge (Ayers et al. 1996)



Pelargonium sp. Striatellum is a clonal, tufted perennial forb with leaves in basal rosettes arising from fleshy, often
extensively branched rhizomes.



Persicaria elatior is an erect herb growing to 90 cm tall, with stalked, glandular hairs (i.e. they are knobbed when seen
under magnification) on most parts of the plant (NSW DECCW, 2005).



Phaius australis is a terrestrial (ground dwelling) orchid that produces the largest flowers of any Australian orchid (Qld
EPA & QPWS 2006).

The forested wetland groundcovers mostly occur in ephemerally/permanently wet locations, for example roadside drains
and depressions and low-lying grasslands (Eleocharis obicis; Harden 1993), transitional areas between grasslands and
wetland communities (Pelargonium sp. Striatellum), and coastal wet heath/sedgeland wetlands and swampy
grassland/forest (Phaius australis) (Barry 2005, NSW DECCW 2005, NH NSW 2006; Sparshott & Bostock 1993).


Baloskion longipes is endemic to NSW and is known from eight locations around Sydney and south coast NSW.
Baloskion longipes occurs in seasonally inundated peat, sandy wetland swamps (Meney & Pate, 1999) or depressions
in sandy alluvium (Harden, 1993), sometimes growing with Sphagnum Moss (Sphagnum spp.) (OEH, 2012). Also
occurs in swales within tall forest and in Black Gum (Eucalyptus aggregata) woodland (OEH, 2012).



Eleocharis obicis occurs in central to south-west NSW and in north-west Victoria (ALA 2013), and is locally frequent to
abundant in western NSW populations. The Melbourne Herbarium confirms that the taxon occurs in north-west
Victoria (DoE 2014). Eleocharis obicis occurs on heavy clay soils on floodplains, claypans and red sandy soil over
clay (TSSC 2012at).



Pelargonium sp. Striatellum is known from only three locations in NSW, with two on lake-beds on the basalt plains of
the Monaro and one at Lake Bathurst. A population at a fourth known site on the Monaro has not been seen in recent
years. The only other known population is at Lake Omeo, Victoria. Pelargonium sp. Striatellum occurs on sandy,
gravelly, or basaltic soils or amongst rocks or boulders (OEH 2014b)



Persicaria elatior is known from the North Coast, Central Coast and South Coast Botanical Subdivisions in NSW and
Mreton Pastoral District in south-east QLD (DoE, 2013). Persicaria elatior normally occurs in damp habitats including
coastal swamps (Quinn et al., 1995), watercourses and waterbodies, swamp forests and disturbed areas (NSW
DECCW, 2005).



Phaius australis is the most widespread of the group, extending into Queensland to the Barron River, although it is
rare in this area and populations may now be destroyed (Benwell 1994). Phaius australis occurs on soils ranging from
acidic waterlogged peat, with a pH of 4.2, to peaty-sand, with a pH of 7.0 (Sparshott & Bostock 1993).
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Item

Summary

Life history

Baloskion longipes


Flowers in summer with seed maturation occurring 6-8 months later (Merney & Pate, 1999).



The species can resprout after fire (Merney & Pate, 1999) and new shoots are produced from underground stems
(rhizomes) (OEH, 2012).

Eleocharis obicis


Flowering has been recorded in November (Cunningham et al. 1992). It is likely that it has two means of seed
dispersal: water and waterbirds. There is little information on its flooding and germination requirements.

Pelargonium sp. Striatellum


Plants occur in clonal colonies that may be up to several metres wide.



Along with its clonal (vegetative) reproduction, which is by its nature very local, this species may reproduce by seeds
and thus, be dispersed over some distance by nomadic wetland birds.

Persicaria elatior


Following rain, this species germinates readily from seed on bare ground and grows rapidly (Leiper, 2008).



Plants flower and set seeds within six months of germinating, which generally occurs in summer (Leiper, 2008; Quinn
et al., 1995; Stanley and Ross, 1983).



This species appears to be short-lived, surviving for up to 2 years (Leiper, 2008).

Phaius australis

Key threats



Flowers in spring (September–November) and can reproduce sexually (by pollination) (Field 2006) and asexually (by
dormant buds along the flower spikes).



Most flowers set fruit (Benwell 1994) and like most orchids, thousands of tiny seeds may be produced within each fruit
(Arditti 1992; Sparshott & Bostock 1993).



Although vegetative reproduction is thought to occur only infrequently in the wild, it is common in cultivation (Sparshott
& Bostock 1993).



Information on the pollination biology of this species is limited, but it is thought that members of this genus are
pollinated by bees (Dressler 1981 in Benwell 1994).



Loss of habitat due to clearing for agriculture, forestry, pastures, mining, urban development, railroads and road
works.



Habitat degradation due to agriculture, weed invasion and erosion.



Habitat fragmentation and isolation due to clearing.



Habitat deterioration due to soil degradation and erosion.



Rubbish dumping and other disturbance due vehicles and/or people.



Human induced disturbance due to unspecified activities.



Inappropriate conservation measures



Recreational vehicle use and other recreational activities.



Grazing, pugging and trampling by stock and native fauna.



Grazing by exotic species (namely the Rabbit (Oryctolagus cuniculus), and the Pig (Sus scrofa).



Weed invasion and competition, inappropriate weed control (slashing and herbicide).



Altered hydrology (and subsequent increased salinity).



Drainage of swamps, or pollution from nutrient run-off.



Low numbers: Small numbers and a limited distribution put the species at risk of extinction through natural
catastrophes or environmental changes.



Trampling: Trail bike riders disturbing substrate and destroying plants.



Changes to climate; Long term droughts may impact on vegetation, Inundation, Climate change altering
atmosphere/hydrosphere temperatures, rainfall patterns and/or frequency of severe weather events.



Illegal collection



Fire; Inappropriate and/or changed fire regimes (frequency, timing, intensity).
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Item

Summary

Relevant conservation

A Recovery Plan has been prepared for:

advice, recovery plans
and threat abatement
plans



A Recovery Plan is not required for the list of species (DoE 2014).

Commonwealth Conservation Advice has been prepared for:


Baloskion longipes (TSSC 2008a)



Eleocharis obicis (TSSC 2008b)



Pelargonium sp. Striatellum (TSSC 2011a)



Persicaria elatior (TSSC 2008c)



Phaius australis (TSSC 2014)

A Threat Abatement Plan has been prepared for:


Threat abatement advice for predation, habitat degradation, competition and disease transmission by feral pigs
(DoE, 2013) (applies to Eleocharis obicis and Baloskion longipes)



Commonwealth Threat abatement plan for disease in natural ecosystems caused by Phytophthora cinnamomi.
(Commonwealth Department of Environment and Heritage 2001)



Statement of Intent 1: Infection of native plants by Phytophthora cinnamomi (NSW Department of Environment
and Conservation 2008)

‘Saving our Species’ conservation project has been developed for all four species.

1.2

Forested wetland groundcovers risk review

Loss of native vegetation

Loss of Habitat

Direct mortality

Loss of Connectivity

Loss of resources (eg. for
foraging / nesting fauna)

Fragmentation (edge
effects, isolation, barriers)

Disturbance (light, noise,
wind)

Water quality or
alterations to flow regimes

Invasive species

Spread of pathogens

Hazard

Minor work - preparatory, rehabilitation,
investigative

1/1/VL

1/3/L

3/3/M

1/2/VL

1/2/VL

1/2/VL

1/2/VL

1/1/VL

3/3/M

3/2/M

Minor work - infrastructure work within
road footprint

1/1/VL

1/1/VL

1/2/VL

1/1/VL

1/2/VL

1/1/VL

1/1/VL

1/1/VL

3/3/M

3/2/M

Minor work - supporting infrastructure

1/1/VL

1/1/VL

1/2/VL

1/1/VL

1/2/VL

1/1/VL

1/1/VL

1/1/VL

3/3/M

3/2/M

Ancillary facilities

1/1/VL

1/1/VL

1/2/VL

1/1/VL

2/3/M

1/1/VL

1/1/VL

1/1/VL

3/3/M

3/2/M

Primary infrastructure work

3/3/M

3/5/VH

3/5/VH

3/5/VH

3/5/M

3/5/VH

2/3/M

3/3/M

3/4/H

3/3/M

Supporting infrastructure - basins, drains
and culverts

3/3/M

3/5/VH

3/5/VH

2/4/M

2/3/M

2/4/M

2/2/L

3/3/M

3/4/H

3/3/M

Work within waterways

3/3/M

3/3/M

2/5/H

2/2/L

2/3/M

2/2/L

2/3/M

4/4/VH

3/4/H

3/3/M

Utilities and fencing

1/1/VL

1/1/VL

2/2/L

1/1/VL

2/3/M

1/1/VL

1/1/VL

1/1/VL

3/3/M

3/2/M

Activity
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1.3

Forested wetland groundcovers assessment

Hazard and assessment
Loss of habitat and direct mortality of individuals
Primary infrastructure works and supporting infrastructure (basins, drains and culverts) were assessed as very high risk activities causing the direct
loss of habitat for forested wetland groundcover species and indirect impacts to residual habitat adjoining the activity. This results in direct and
indirect impacts to populations through direct removal of individuals and edge effects (weeds, run-off, altered light levels) to in-situ populations.
Pelargonium sp. Striatellum is known from only three locations in NSW. Removal of already restricted habitat for Pelargonium sp. Striatellum in
particular would likely have a major impact on population’s viability.
Primary infrastructure works, supporting infrastructure (basins, drains and culverts), and works within waterways were assessed as very high/high risk
activities causing direct mortality. While the likelihood of direct mortality was assessed as low or moderate (i.e it was unlikely or possible), the impact
to populations from a loss of individuals was considered major. There are only three known populations of Pelargonium sp. Striatellum in NSW, which
are isolated and fragmented. Only 180 plants of Phaius australis are known in the wild, and this number was estimated over 10 years ago in 2004.
Isolation and fragmentation
Primary infrastructure works were assessed as very high risk activities causing potential isolation of small populations and habitat fragmentation.
While species in this group are pollinated by insects, with seeds dispersed by water or waterbirds (with populations therefore not restricted to their
immediate surrounds), some also reproduce vegetatively (Pelargonium sp. Striatellum and Phaius australis). Also, the number of populations for
some of the species in this group is very low (three populations of Pelargonium sp. Striatellum in NSW, and 14 populations of Phaius australis in
NSW). Loss of any of these populations would affect connectivity between populations. The distances travelled by pollinators is unknown.
Water quality changes as a result of works in or adjacent to aquatic habitat and / or alterations to flow regimes
Works within waterways were assessed as very high risk activities with respect to altering water quality and flow regimes, impacting forested wetland
groundcover species by degrading their habitats through changes in hydrology including habitat drainage, changes to surface water or groundwater
regimes. The species in this group occur in ephemerally/permanently wet locations (Eleocharis obicis), transitional areas between grasslands and
wetland communities (Pelargonium sp. Striatellum), and coastal wet heath/sedgeland wetlands and swampy grassland/forest (Phaius australis).
Any works near streams or changes in drainage in these areas could impact on populations and habitat condition. Altered hydrology and changes in
water quality is a key threat to species in this group.
Invasive species and spread of pathogens
Primary infrastructure works, supporting infrastructure (basins, drains and culverts), and works within waterways were assessed as high risk activities
with respect to increasing weeds, impacting forested wetland groundcover species by degrading their habitats or by direct competition. Weed
invasion and competition are key threats to species in this group. Primary infrastructure works may also lead to the introduction or spread of
pathogens such as Phytophthora cinnamomi, through movements of vehicles and machinery between infected sites.

1.4

Guidelines, policies and procedures relevant to Forested wetland groundcovers

Project development and assessment (pre-construction)
Roads and Maritime have a number of policies, guidelines, procedures (Program documents) that assist in identifying,
avoiding, minimising and assessing potential impacts to Specified Protected Matters. These documents support Roads
and Maritime fulfil their statutory responsibility under NSW and Federal legislation to consider and assess its activities
and its effect on the environment. Primarily, the approach taken by Roads and Maritime to assess potential impacts on
Specified Protected Matters is driven through the requirements of the Environmental assessment procedure for routine
and minor works (EIA PO5 1) or the Environmental assessment procedure for project review of environmental factors
(EIA PO5 2). Other key pre-construction guidance documents developed by Roads and Maritime that relate to Specified
Protected Matters include the Environmental Impact Assessment Practice Note - Biodiversity Assessment, the Draft
Wildlife Connectivity Guidelines – Managing Wildlife Connectivity on Road Projects and the Guideline for Biodiversity
Offsets.
Further detail regarding Roads and Maritime guidelines (pre-construction) that relate to identifying, avoiding, minimising
and assessing potential impacts to Specified Protected Matters is provided in Chapter 3 of the Strategic Assessment
Report.
Project implementation (construction)
Roads and Maritime also have a number of Program documents that assist in minimising and managing potential
impacts to Specified Protected Matters during the construction phase of projects, including through application of
measures identified in the Biodiversity Guidelines: Protecting and Managing Biodiversity on RTA Projects (2011) and
through a number of documents that specify Roads and Maritime requirements for contractors constructing projects,
including RMS QA Specification G36 – Environmental Protection (Ed4,Rev3 2014), RMS QA Specification G38 – Soil
and Water Management (Ed2, Rev1 2014) and RMS QA Specification G40 - Clearing and Grubbing (Ed1, Rev1 2012).
During construction Roads and Maritime implement their Environmental Performance System which manages workflow
associated with regular environmental inspections on construction and maintenance projects to reduce potential
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environmental risks and evaluate the on-site environmental performance of contractors against their environmental
obligations under the contract and environmental legislation. Further detail regarding Roads and Maritime Program
documentation that assists in minimising and managing potential impacts to Specified Protected Matters in the
construction phase is provided in Chapter 3 of the Strategic Assessment Report.
There are no additional policies, guidelines and procedures outside of those applied by Roads and Maritime that are
specifically relevant to forested wetlands groundcovers.

1.5

Concluding statement – impacts to Specified Protected Matters

Potential risks to forested wetland groundcovers identified in the risk review above include the loss and degradation of
habitat with higher risks potentially resulting from the clearing or disturbance of forest wetland vegetation and
associated habitats and subsequent impacts to populations through direct mortality, isolation, and reduction in the
extent of habitat, disruptions to life-cycles (pollination and dispersal), and changes to habitat conditions such as
hydrology regimes or declining water quality.
In implementing their Program of policies, guidelines and procedures, Roads and Maritime apply the RMS guidelines
identified in the program report to manage potential impacts to freshwater wetland groundcovers. Risks are managed
throughout the project life-cycle through firstly identifying important habitat and populations, planning for habitat
protection, appropriate design to minimise water quality and hydrology impacts and devising mitigation measures to
ensure ongoing protection of habitat and water quality throughout operation of the project.
Based on the application of the Program, Roads and Maritime activities (that are subject to Part 5 of the EP&A Act)
would minimise, to the extent possible, the likelihood of an unacceptable impact to forested wetland groundcovers.
Roads and Maritime have identified a number of key criteria that it will consider when determining whether an activity
will have an unacceptable impact on a Specified Protected Matter (refer Chapter 3 of the Strategic Assessment Report).
Where Roads and Maritime identify that an unacceptable impact on a Specified Protected Matter may occur, it will not
proceed with the activity as proposed. As identified in Chapter 4 of the Strategic Assessment Report, where Roads and
Maritime identify that an unacceptable impact on a Specified Protected Matter may occur it will consider a number of
options to reduce the impacts to a level that is acceptable, including reviewing the scope of the activity, reviewing the
approvals pathway for the activity and consulting with the Department of Environment regarding the activity. Roads and
Maritime will not proceed with the activity until such time as actions have been undertaken, or are committed to be
undertaken, to ensure impacts will not be unacceptable.
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1.

FL14 - Forested wetland shrubs

Species included (common name, scientific name)
Leptospermum thompsonii (Monga Tea Tree)

1.1

Listing

SPRAT ID

Vulnerable

21806

Group / species profile

Item

Summary

Description

The only species in the Forested wetland shrubs group is Leptospermum thompsonii. Leptospermum thompsonii
is a shrub to 6 m tall with rough flaky bark and hairy young stems (OEH 2014b). The leaves are to 15 mm long by
6 mm wide, with a sharp tip. The large white tea-tree flowers are solitary and about 15 mm across. The woody
seed capsule is hairy and to 10 mm in diameter.

Distribution and habitat

Leptospermum thompsonii is endemic to NSW and mostly found in Monga National Park near Braidwood (OEH
2014b). Two populations have also been recorded in Morton National Park to the north (near The Vines) (OEH
2014b). It has also been recorded in Budawang National Park (DoE 2008). Both of these large populations are
close to roads, including the Kings Highway. An old estimate of this species’ linear range is 1.3 km.
Leptospermum thompsonii is found in swamps, drainage lines and road verges on black silty loam, sandstone
and metamorphosed sediments, and along road verges (OEH 2014b, TSSC 2008). Habitat is permanently wet or
moist. It occurs as pure stands in wet heath, sphagnum bog, or as an element in open forest with Eucalyptus
radiata (TSSC 2008). Associated species in heath communities include Gleichenia microphylla, Epacris impressa,
Baeckea utilis, Lomandra longifolia, Banksia palludosa and Acacia rubida (TSSC 2008).

Life history

Leptospermum thompsonii flowers mainly in summer from December to March. Plants are fast-growing and reach
reproductive maturity within about 5 years. As with all species of Leptospermum, seeds are encased in woody
capsules capable of remaining dormant for years and resisting predation. Leptospermum thompsonii is killed by
fire suggesting that this species is an obligate seeder and once shed onto the soil, their seeds have no dormancy.
Seed is likely to germinate once rainfall is sufficient. This species is susceptible to fire and would be eliminated
from a habitat if one fire followed another within the period between seedling establishment and young plants
bearing their first crops of seed.

Key threats

The main threats to Leptospermum thompsonii are forestry activity, disturbance (two large populations are beside
a major road (Kings Highway) and could be affected by rubbish dumping, oil spills, car accidents and future road
works), development and/or maintenance of roads, and fire. Too frequent fire will threaten populations.

Relevant conservation advice,
recovery plans and threat
abatement plans

A Recovery Plan is not required; species is included on the Not Commenced List (DoE 2014).
Conservation Advice (TSSC 2008) has been developed. The following are regional and local priority and threat
abatement actions with respect to habitat loss, disturbance and modification:


Monitor known populations to identify key threats.



Monitor the progress of recovery, including the effectiveness of management actions and the need to adapt
them if necessary.



Identify populations of high conservation priority.



Ensure road widening and maintenance activities (or other infrastructure or development activities as
appropriate) in areas where Monga Tea-tree occurs do not adversely impact on known populations.



Place protective crash and drainage barriers to protect the Kings Highway populations.



Control access routes to suitably constrain public access to known sites on public land to prevent rubbish
dumping.



Suitably control and manage access on private land.



Minimise adverse impacts from land use at known sites.



Manage any changes to hydrology that may result in changes to the water table levels, increased run-off,
sedimentation or pollution.

A targeted strategy for managing this species has been developed under the ‘Saving Our Species’ program
(OEH 2014a).

Roads and Maritime Services
Appendix F – Specified Protected Matters impact profiles (including risk assessment) FL14

1

1.2

Forested wetland shrubs risk review

Disturbance (light, noise,
wind)

Water quality or
alterations to flow regimes

Invasive species

Spread of pathogens
3/3/M

1/1/VL

1/1/VL

1/1/VL

3/3/M

3/3/M

1/1/VL

1/1/VL

1/1/VL

1/1/VL

3/3/M

3/3/M

1/1/VL

1/1/VL

1/1/VL

1/1/VL

1/1/VL

3/3/M

3/3/M

3/4/H

2/2/L

3/4/H

3/2/M

2/2/L

3/4/H

3/3/M

3/3/M

3/3/M

3/3/M

2/2/L

2/2/L

2/2/L

3/4/H

3/3/M

3/3/M

3/2/M

3/3/M

3/3/M

2/2/L

3/3/M

2/2/L

2/2/L

4/3/H

3/3/M

3/3/M

1/1/VL

1/1/VL

1/1/VL

1/1/VL

1/1/VL

1/1/VL

1/1/VL

1/1/VL

3/3/M

3/3/M

Minor work - preparatory, rehabilitation,
investigative

1/1/VL

1/1/VL

1/1/VL

1/1/VL

Minor work - infrastructure work within road
footprint

1/1/VL

1/1/VL

1/1/VL

1/1/VL

Minor work - supporting infrastructure

1/1/VL

1/1/VL

1/1/VL

1/1/VL

Ancillary facilities

1/1/VL

1/1/VL

1/1/VL

Primary infrastructure work

3/3/M

3/4/H

Supporting infrastructure - basins, drains and
culverts

3/2/M

Work within waterways
Utilities and fencing

Activity

1.3

Loss of resources (for
foraging / nesting fauna)

3/3/M

Loss of Connectivity

1/1/VL

Direct mortality

1/1/VL

Loss of Habitat

1/1/VL

Loss of native vegetation

Fragmentation (edge
effects, isolation, barriers)

Hazard

1/1/VL

2/2/L

3/3/M

Forested wetland shrubs assessment

Hazard and assessment
Loss of habitat
Primary infrastructure works were assessed as high risk activities causing the loss of Leptospermum thompsonii habitat. The species is limited to
swamps and drainage lines on black silty loam, sandstone and metamorphosed sediments, so removal of already restricted habitat would likely have
a major impact on populations. Large populations exist on the verge of the Kings Highway so are at risk from any potential road widening works.
Direct mortality
Primary infrastructure works were assessed as high risk activities causing direct mortality. Large populations exist on the verge of the Kings Highway
so are at risk from any potential road widening works. While the likelihood of direct mortality was assessed as moderate (i.e. it was possible), the
impact to populations from a loss of individuals was considered major. Disturbance (rubbish dumping, oil spills, car accidents) and road maintenance
activities/development are listed as key threats to the species.
Loss of resources (for foraging / nesting fauna)
Primary infrastructure works is considered a high risk activity that may cause loss of resources if works impact on Leptospermum thompsonii. This
species may be an important local source of resources (e.g. nectar, seed) for resident fauna groups including insects, birds and mammals.
Water quality or alterations to flow regimes
Primary infrastructure works, supporting infrastructure (basins, drains and culverts), and works within waterways were assessed as high risk
activities with respect to altering water quality and flow regimes, impacting Leptospermum thompsonii by degrading its habitat through changes in
hydrology including habitat drainage. The species occurs in swamps and drainage lines on black silty loam, sandstone and metamorphosed
sediments, with habitats permanently wet or moist. Any works near streams or changes in drainage in these areas could impact on populations and
habitat condition.

1.4

Guidelines, policies and procedures relevant to Forested wetland shrubs

Project development and assessment (pre-construction)
Roads and Maritime have a number of policies, guidelines, procedures (Program documents) that assist in identifying,
avoiding, minimising and assessing potential impacts to Specified Protected Matters. These documents support Roads
and Maritime fulfil their statutory responsibility under NSW and Federal legislation to consider and assess its activities
and its effect on the environment. Primarily, the approach taken by Roads and Maritime to assess potential impacts on
Specified Protected Matters is driven through the requirements of the Environmental assessment procedure for routine
and minor works (EIA PO5 1) or the Environmental assessment procedure for project review of environmental factors
(EIA PO5 2). Other key pre-construction guidance documents developed by Roads and Maritime that relate to Specified
Protected Matters include the Environmental Impact Assessment Practice Note - Biodiversity Assessment, the Draft
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Wildlife Connectivity Guidelines – Managing Wildlife Connectivity on Road Projects and the Guideline for Biodiversity
Offsets.
Further detail regarding Roads and Maritime guidelines (pre-construction) that relate to identifying, avoiding, minimising
and assessing potential impacts to Specified Protected Matters is provided in Chapter 3 of the Strategic Assessment
Report.
Project implementation (construction)
Roads and Maritime also have a number of Program documents that assist in minimising and managing potential
impacts to Specified Protected Matters during the construction phase of projects, including through application of
measures identified in the Biodiversity Guidelines: Protecting and Managing Biodiversity on RTA Projects (2011) and
through a number of documents that specify Roads and Maritime requirements for contractors constructing projects,
including RMS QA Specification G36 – Environmental Protection (Ed4,Rev3 2014), RMS QA Specification G38 – Soil
and Water Management (Ed2, Rev1 2014) and RMS QA Specification G40 - Clearing and Grubbing (Ed1, Rev1 2012).
During construction Roads and Maritime implement their Environmental Performance System which manages workflow
associated with regular environmental inspections on construction and maintenance projects to reduce potential
environmental risks and evaluate the on-site environmental performance of contractors against their environmental
obligations under the contract and environmental legislation. Further detail regarding Roads and Maritime Program
documentation that assists in minimising and managing potential impacts to Specified Protected Matters in the
construction phase is provided in Chapter 3 of the Strategic Assessment Report.
No other policies, guidelines and procedures are specifically relevant to Leptospermum thompsonii.

1.5

Concluding statement – impacts to Specified Protected Matters

Impacts from primary infrastructure works are the largest concern to Leptospermum thompsonii due to its restricted
distribution and the direct threat faced by the species from disturbance and road development. Large populations exist
on the verge of the Kings Highway so are at risk from any potential road widening works. Impacts from supporting
infrastructure (basins, drains and culverts) and working in waterways are also a concern due to the potential that they
could alter water quality and flow regimes; the species is highly dependent on water, occurring primarily in swamps and
drainage lines, and habitats that are permanently wet or moist. RMS guidelines would be adequate in mitigating major
impacts on Leptospermum thompsonii if primary infrastructure works avoided known populations (ie secondary impacts
are adequately mitigated). Impacts to this species would remain very high unless populations were avoided.
In implementing their Program of policies, guidelines and procedures, Roads and Maritime apply the RMS guidelines
identified in the program report to manage potential impacts to Leptospermum thompsonii. Risks are managed
throughout the project life-cycle through firstly identifying important habitat and populations, planning for habitat
protection and devising mitigation measures to ensure ongoing protection of habitat throughout operation of the project.
Based on the application of the Program, Roads and Maritime activities (that are subject to Part 5 of the EP&A Act)
would minimise, to the extent possible, the likelihood of an unacceptable impact to Leptospermum thompsonii.
Roads and Maritime have identified a number of key criteria that it will consider when determining whether an activity
will have an unacceptable impact on a Specified Protected Matter (refer Chapter 3 of the Strategic Assessment Report).
Where Roads and Maritime identify that an unacceptable impact on a Specified Protected Matter may occur, it will not
proceed with the activity as proposed. As identified in Chapter 4 of the Strategic Assessment Report, where Roads and
Maritime identify that an unacceptable impact on a Specified Protected Matter may occur it will consider a number of
options to reduce the impacts to a level that is acceptable, including reviewing the scope of the activity, reviewing the
approvals pathway for the activity and consulting with the Department of Environment regarding the activity. Roads and
Maritime will not proceed with the activity until such time as actions have been undertaken, or are committed to be
undertaken, to ensure impacts will not be unacceptable.

Roads and Maritime Services
Appendix F – Specified Protected Matters impact profiles (including risk assessment) FL14

3

1.6

References and further reading

Department of the Environment (DoE) (2014). Species Profile and Threats Database. [Accessed: 29-September-2014]
http://www.environment.gov.au/cgi-bin/sprat/public/sprat.pl.
Office of Environment and Heritage (OEH 2014a). Saving Our Species conservation projects. [Accessed: 30September-2014] http://www.environment.nsw.gov.au/savingourspeciesapp/default.aspx.
Office of Environment and Heritage (OEH 2014b). Threatened species profile.
http://www.environment.nsw.gov.au/threatenedSpeciesApp/ [Accessed: 29-September-2014].
Roads and Maritime Services (RMS). (2006a). Environmental Fact Sheet 12: Retention of Trees in Fill. Roads and
Maritime Services.
Roads and Maritime Services (RMS). (2006b). Environmental Fact Sheet 04: Working in Waterways. Roads and
Maritime Services.
Roads and Maritime Services (RMS). (2011a). EIA Guidelines: Environmental Assessment Procedure for Routine and
Minor Works (EIA-P05-1). Roads and Maritime Services.
Roads and Maritime Services (RMS). (2011b). Environmental Fact Sheet 22: Stockpile Site Management. Roads and
Maritime Services
Roads and Maritime Services (RMS). (2011c). Wildlife Connectivity Guidelines: Managing Wildlife Connectivity on Road
Projects. Roads and Maritime Services.
Roads and Maritime Services (RMS). (2012a). AQ Specification G40 – Clearing and Grubbing. Roads and Maritime
Services.
Roads and Maritime Services (RMS). (2012b). Waste Fact Sheet 1: Virgin Excavated Natural Material (VENM). Roads
and Maritime Services.
Roads and Maritime Services (RMS). (2012c). Waste Fact Sheet 3: Excavated Public Road Materials (EPRM). Roads
and Maritime Services.
Roads and Maritime Services (RMS). (2012d). Waste Fact Sheet 4: Recovered Aggregates. Roads and Maritime
Services.
Roads and Maritime Services (RMS). (2012e). Waste Fact Sheet 5: Asbestos Waste. Roads and Maritime Services.
Roads and Maritime Services (RMS). (2013a). Environmental Fact Sheet 19: Vegetation Management. Roads and
Maritime Services.
Roads and Maritime Services (RMS). (2013b). Environmental Management Procedure: Developing Plans for Soil and
Water Management (EP-04). Roads and Maritime Services.
Roads and Maritime Services (RMS). (2013c). Environmental Fact Sheet 25: Jet Washing and Water Cleaning of
Bridge Elements. Roads and Maritime Services.
Roads and Maritime Services (RMS). (2013d). Using Herbicides to Control Weeds (EP-03). Roads and Maritime
Services.
Roads and Maritime Services (RMS). (2014a). Waste Fact Sheet 2: Excavated Natural Material (ENM). Roads and
Maritime Services.
Roads and Maritime Services (RMS). (2014b). RMS Specification G38: Soil and Water Management (IC-QA-G38).
Roads and Maritime Services.
Roads and Maritime Services (RMS). (2014c). Integrated Vegetation Management Guide (EP-03.1). Roads and
Maritime Services.
Roads and Traffic Authority (RTA). (Unknown). Environmental Handbook for Road and Bridge Works: Road and Fleet
Services. Roads and Traffic Authority.
Roads and Maritime Services
Appendix F – Specified Protected Matters impact profiles (including risk assessment) FL14

4

Roads and Traffic Authority (RTA). (Unknown). Erosion and Sedimentation Management Procedure (PN 143). Roads
and Traffic Authority.
Roads and Traffic Authority (RTA). (Unknown). Guideline for Construction Water Quality Monitoring. Roads and Traffic
Authority.
Roads and Traffic Authority (RTA). (1999). Code of Practice for Water Management: Road Development and
Management. Roads and Traffic Authority.
Road Traffic Authority (RTA) (2002). PART D Assessment of environmental and social issues, Nowra to Nerriga Main
Road 92 Upgrade Environmental Impact Statement. [Online]. Available from:
http://www.rta.nsw.gov.au/constructionmaintenance/downloads/mainroad92_eis_part-d.pdf. [Accessed: 10-May-2008].
Roads and Traffic Authority (RTA). (2003). Procedure for Selecting Treatment Strategies to Control Road Runoff.
Roads and Traffic Authority.
Roads and Traffic Authority (RTA). (2011a). Biodiversity Guidelines: Protecting and Managing Biodiversity on RTA
Projects. Roads and Traffic Authority.
Roads and Traffic Authority (RTA). (2011b). Stockpile Site Management Guideline (EMS-TG-10). Roads and Traffic
Authority.
Roads and Traffic Authority (RTA). (2011c). Technical Guideline: Environmental Management of Construction Site
Dewatering (EMS-TG-011). Roads and Traffic Authority.
Threatened Species Scientific Committee (TSSC) (2008). Conservation Advice for Leptospermum thompsonii.
http://www.environment.gov.au/biodiversity/threatened/species/pubs/21806-conservation-advice.pdf

Roads and Maritime Services
Appendix F – Specified Protected Matters impact profiles (including risk assessment) FL14

5

1.

FL15 - Forested wetland trees

Species included (common name, scientific name)

Listing

SPRAT ID

Melaleuca biconvexa (Biconvex Paperbark)

Vulnerable

5583

Melaleuca deanei (Deane’s Melaleuca)

Vulnerable

5818

1.1

Forested wetland trees description

Item

Summary

Description



M. biconvexa is a shrub or small tree growing up to 10 – 20 m high with papery bark. Leaves are small, up to 18 mm x
4 mm, and flowers occur in dense heads or short spikes of white or pale yellow (Harden, 1991, Threatened Species
Scientific Committee (TSSC), 2008). Prefers damp areas, often near watercourses, on alluvium soils over shale.

Distribution and
habitat

Life history

Key threats

Relevant conservation
advice, recovery plans
and threat abatement
plans



M. deanei grows to approximately 3 m high and has a fibrous, flaky bark, white flowers in terminal or upper axillary
spikes up to 8 cm long. Juvenile stems are furry and white while mature stems are hairless. Smooth leaves are not
paired but are narrow, growing up to 25 mm x 6 mm with pointed tips. Woody fruits are barrel-shaped up to 7 mm in
diameter (Wrigley & Fagg, 1993).



M. biconvexa occurs in disjunct populations across coastal districts and adjacent tablelands in NSW, from Jervis Bay
to Port Macquarie. These areas include Hawkesbury-Nepean, Northern Rivers, Hunter-Central Rivers and Southern
Rivers (Benson & McDougall, 1998, Threatened Species Scientific Committee (TSSC), 2008).



M. deanei occurs in NSW between St Albans and Nowra. Understanding of species distribution is believed to be
incomplete. It is known from two distinct areas, Ku-ring-gai/Berowra area and Holsworthy/Wedderburn area,
approximately 28 km apart as well as records from two disjunct sites west of Nowra over 60 km south of the main
distribution of the species. There are 75 to 100 known locations with the majority of these containing only a few
individuals. M. deanei prefers wet heath on sandstone, sandy soils and woodland habitats (Bremner & Goeth, 2010).



M. biconvexa is known to flower in summer or to resprout from rootstock in response to fire (Harden, 1991).



M. deanei is known to flower in spring and summer but little evidence to suggest regeneration. Seeds are help in the
canopy of the plan for several years (up to 15 years) until dehydration allows the capsules to open (Benson &
McDougall, 1998). Seed release is triggered by fire, and on occasion, frost or drought. Seed dispersal is by wind and
remains viable for nine week after which viability is unknown (Department of the Environment (DoE), 2012).



Land clearing activities, particularly for residential developments and road construction.



Alterations of water tables.



Inappropriate fire regime including mechanical methods of bushfire fuel hazard reduction.



Weed invasion.



Low fecundity and viability of species.



Habitat disturbance, loss and fragmentation.



Construction and maintenance of tracks and easements.



Unrestricted access and rubbish dumping.



Hybridisation.



Trampling/damage due to army training exercises.



Commonwealth Conservation Advice has been prepared for: M. biconvexa (Threatened Species Scientific Committee
(TSSC), 2008).



‘Saving our Species’ conservation project has been developed for M. biconvexa.



National Recovery Plan – Melaleuca deanei F. Muell. (Deane’s Paperbark) (Bremner & Goeth, 2010)
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1.2

Forested wetland trees risk review

Loss of native vegetation

Loss of Habitat

Direct mortality

Loss of Connectivity

Loss of resources (eg. for
foraging / nesting fauna)

Fragmentation (edge
effects, isolation, barriers)

Disturbance (light, noise,
wind)

Water quality or
alterations to flow regimes

Invasive species

Spread of pathogens

Hazard

Minor work - preparatory, rehabilitation,
investigative

4/3/H

2/3/M

3/3/M

2/2/L

2/3/M

1/3/L

1/1/VL

2/2/L

3/3/M

1/1/VL

Minor work - infrastructure work within
road footprint

2/2/L

3/2/M

1/1/VL

3/2/M

3/2/M

3/2/M

1/1/VL

2/2/L

2/2/L

1/1/VL

Minor work - supporting infrastructure

3/3/M

3/3/M

3/2/M

3/2/M

3/3/M

3/2/M

1/1/VL

3/2/M

3/2/M

1/1/VL

Ancillary facilities

3/3/M

3/3/M

2/3/M

3/3/M

3/3/M

3/3/M

1/1/VL

4/3/H

4/3/H

4/3/H

Primary infrastructure work

4/3/H

4/3/H

4/3/H

4/3/H

4/3/H

4/3/H

1/1/VL

4/3/H

4/3/H

4/3/H

Supporting infrastructure - basins, drains
and culverts

4/3/H

4/3/H

4/3/H

4/3/H

4/3/H

4/3/H

1/1/VL

4/3/H

4/3/H

3/2/M

Work within waterways

4/3/H

4/3/H

4/3/H

4/3/H

4/3/H

4/3/H

1/1/VL

4/3/H

4/3/H

3/2/M

Utilities and fencing

2/2/L

3/2/M

1/1/VL

2/2/L

3/2/M

2/2/L

1/1/VL

3/1/L

3/2/M

1/1/VL

Activity

1.3

Forested wetland trees assessment

Hazard and assessment
Loss of native vegetation and direct mortality of individuals
Minor preparatory, rehabilitation and investigative works, primary infrastructure works, supporting infrastructure (basins, drains and culverts) activities
and works within waterways were assessed as high risk activities causing the direct loss of native vegetation and individuals. These activities involve
vegetation clearing for the installation of new structures as well as high volume of traffic of both personnel and plant which could result in loss of
individuals in the project area. Subsequent direct and indirect impacts can result in impacts to populations through direct removal of individuals and
edge effects to in-situ populations, reduction in habitat, disruptions to breeding cycles and changes to habitat conditions as well as exhibiting
inconsistencies to identified recovery actions (see Relevant conservation advice, recovery plans and threat abatement plans). For example, in
2000 a notable loss of M. deanei was due to residential development and road construction in the Hornsby Heights, Bangor and Menai areas
(Department of the Environment (DoE), 2012).
Loss of habitat and foraging resources
Primary infrastructure works, supporting infrastructure (basins, drains and culverts) activities and works within waterways were assessed as high risk
activities causing the loss of habitat and subsequent resources of associated species. These activities have a high likelihood to intrude on potential or
existing habitat for these species, reducing the available resources for growth, reproduction and colonisation. Subsequent direct and indirect impacts
can result in impacts to populations, reduction in habitat, disruptions to breeding cycles and changes to habitat conditions as well as exhibiting
inconsistencies to identified recovery actions (see Relevant conservation advice, recovery plans and threat abatement plans).
Loss of connectivity and fragmentation
Primary infrastructure works, supporting infrastructure (basins, drains and culverts) activities and works within waterways were assessed as high risk
activities causing potential isolation of small populations and habitat fragmentation. Currently, populations of threatened Melaleuca spp. are disjunct
and population connectivity is essential for reproductive success. Loss of any of any populations or a reduction in size of populations would not only
affect connectivity between populations and breeding cycles, but also subsequently impact populations and alter habitat conditions as well as
exhibiting inconsistencies to identified recovery actions (see Relevant conservation advice, recovery plans and threat abatement plans).
Water quality changes as a result of works in or adjacent to aquatic habitat and / or alterations to flow regimes
Ancillary facilities, primary infrastructure works, supporting infrastructure (basins, drains and culverts) activities and works within waterways were
assessed as very high risk activities with respect to altering water quality and flow regimes, impacting forested wetland tress species by degrading
their habitats through changes in hydrology including habitat drainage, changes to surface water or groundwater regimes. The species in this group
occur in ephemerally/permanently wet locations and any works near streams or changes in drainage in these areas could impact on populations and
habitat condition. Altered hydrology and changes in water quality is one of the key threats to species in this group.
Invasive species
Ancillary facilities, primary infrastructure works, supporting infrastructure (basins, drains and culverts) activities and works within waterways were
assessed as high risk activities with respect to increasing weeds, impacting forested wetland tree species by degrading their habitats or by direct
competition. Weed invasion and competition are key threats to species in this group. Ancillary facilities and primary infrastructure works may also
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lead to the introduction or spread of pathogens such as Phytophora cinnamomi, through movements of plant and personnel between infected sites.

1.4

Guidelines, policies and procedures relevant to Forested wetland trees

Project development and assessment (pre-construction)
Roads and Maritime have a number of policies, guidelines, procedures (Program documents) that assist in identifying,
avoiding, minimising and assessing potential impacts to Specified Protected Matters. These documents support Roads
and Maritime fulfil their statutory responsibility under NSW and Federal legislation to consider and assess its activities
and its effect on the environment. Primarily, the approach taken by Roads and Maritime to assess potential impacts on
Specified Protected Matters is driven through the requirements of the Environmental assessment procedure for routine
and minor works (EIA PO5 1) or the Environmental assessment procedure for project review of environmental factors
(EIA PO5 2). Other key pre-construction guidance documents developed by Roads and Maritime that relate to Specified
Protected Matters include the Environmental Impact Assessment Practice Note - Biodiversity Assessment, the Draft
Wildlife Connectivity Guidelines – Managing Wildlife Connectivity on Road Projects and the Guideline for Biodiversity
Offsets.
Further detail regarding Roads and Maritime guidelines (pre-construction) that relate to identifying, avoiding, minimising
and assessing potential impacts to Specified Protected Matters is provided in Chapter 3 of the Strategic Assessment
Report.
Project implementation (construction)
Roads and Maritime also have a number of Program documents that assist in minimising and managing potential
impacts to Specified Protected Matters during the construction phase of projects, including through application of
measures identified in the Biodiversity Guidelines: Protecting and Managing Biodiversity on RTA Projects (2011) and
through a number of documents that specify Roads and Maritime requirements for contractors constructing projects,
including RMS QA Specification G36 – Environmental Protection (Ed4,Rev3 2014), RMS QA Specification G38 – Soil
and Water Management (Ed2, Rev1 2014) and RMS QA Specification G40 - Clearing and Grubbing (Ed1, Rev1 2012).
During construction Roads and Maritime implement their Environmental Performance System which manages workflow
associated with regular environmental inspections on construction and maintenance projects to reduce potential
environmental risks and evaluate the on-site environmental performance of contractors against their environmental
obligations under the contract and environmental legislation. Further detail regarding Roads and Maritime Program
documentation that assists in minimising and managing potential impacts to Specified Protected Matters in the
construction phase is provided in Chapter 3 of the Strategic Assessment Report.
There are no other policies, guidelines and procedures applied by Roads and Maritime but not developed by it, which
are specifically relevant to forested wetlands trees.

1.5

Concluding statement – impacts to Specified Protected Matters

Potential risks to forested wetland trees identified in the risk review above include the loss, degradation and
fragmentation of habitat and activities on land and water which may introduce/spread invasive species and pathogens.
Clearing or disturbance of key vegetation and associated habitats and hydrological and water quality alteration along
with the risk of invasive species and pathogens from uncontrolled clearing practices, movement of plant and personnel,
ineffective sediment and water quality controls can subsequently impact populations through loss of connectivity and
fragmentation, reduce the extent of suitable habitat and change habitat conditions as well as direct mortality or harm
from trampling.
In implementing their Program of policies, guidelines and procedures, Roads and Maritime apply standard Roads and
Maritime guidelines to manage potential impacts to forested wetland trees. Risks are managed throughout the project
life-cycle through identifying important habitat and populations, planning for habitat protection, appropriate design to
minimise water quality impacts and barriers to connectivity and devising mitigation measures to ensure ongoing
protection of habitat and water quality throughout operation of the project.
Based on the application of the Program, Roads and Maritime activities (that are subject to Part 5 of the EP&A Act)
would minimise, to the extent possible, the likelihood of an unacceptable impact to forested wetland trees.
Roads and Maritime have identified a number of key criteria that it will consider when determining whether an activity
will have an unacceptable impact on a Specified Protected Matter (refer Chapter 3 of the Strategic Assessment Report).
Where Roads and Maritime identify that an unacceptable impact on a Specified Protected Matter may occur, it will not
proceed with the activity as proposed. As identified in Chapter 4 of the Strategic Assessment Report, where Roads and
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Maritime identify that an unacceptable impact on a Specified Protected Matter may occur it will consider a number of
options to reduce the impacts to a level that is acceptable, including reviewing the scope of the activity, reviewing the
approvals pathway for the activity and consulting with the Department of Environment regarding the activity. Roads and
Maritime will not proceed with the activity until such time as actions have been undertaken, or are committed to be
undertaken, to ensure impacts will not be unacceptable.

1.6
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1.

FL16 - Grassland groundcovers

Species included (common name, scientific name)

Listing

SPRAT ID

Austrostipa metatoris

Vulnerable

66704

Austrostipa wakoolica

Endangered

66623

Dichanthium setosum (Bluegrass)

Vulnerable

14159

Diuris praecox (Newcastle Doubletail)

Vulnerable

55086

Euphrasia arguta

Critically Endangered

4325

Leucochrysum albicans var. tricolor (Hoary Sunray, Grassland Paperdaisy)

Endangered

56204

Maireana cheelii (Chariot Wheels)

Vulnerable

8008

Prasophyllum petilum (Tarengo Leek Orchid)

Endangered

55144

Prasophyllum sp. Wybong (C. Phelps ORG 5269) (Leek-orchid)

Critically Endangered

81964

Ranunculus anemoneus (Anemone Buttercup)

Vulnerable

14889

Sclerolaena napiformis (Turnip Copperbur)

Endangered

11742

1.1

Grassland groundcovers description

Item

Summary

Description

The grassland groundcovers consist of eleven species of groundcover perennial and annual grasses, herbs, sub-shrubs
and orchids.

Distribution and habitat



Austrostipa metatoris is a perennial spear-grass that grows in tussocks to one metre tall (OEH 2014b).



Austrostipa wakoolica is a densely-tufted, perennial spear-grass that grows to one metre tall (OEH 2014b).



Dichanthium setosum grows up to one metre tall as an erect perennial graminoid (DoE 2014a).



Diuris praecox. Very little information exists on the overall population size or numbers of sites for this species (TSSC
2008b). However the NSW OEH Saving our Species program site suggests there are three sites with a total size of
just less than 800 plants (OEH 2014a).



Euphrasia arguta is an erect, semi-parasitic annual herb growing between 20 and 45 cm in height (Harden 1992;
Leigh et al. 1984).



Leucochrysum albicans var. tricolor is an erect woolly perennial herb with a woody rootstock and grow up to 45cm
high (Royal Botanic Gardens and Domain Trust, 2014).



Maireana cheelii is a perennial forb growing up to 20 cm high, with woolly stems and fleshly taproot (OEH 2014b).



Prasophyllum petilum like all Prasophyllum species are tuberous terrestrial herbs with a single cylindrical leaf
resembling the leaves of an onion or leek (hence their common name) (OEH 2014b).



Prasophyllum sp. Wybong is a terrestrial orchid that grows to approximately 30 cm high. It has a single, tubular,
fleshy, dull-green leaf and a single flower spike with numerous fragrant flowers (B. Holzinger 2006, pers. comm.,
cited in TSSC 2009a and b).



Ranunculus anemoneus is a robust, perennial herb (OEH 2014b).



Sclerolaena napiformis is a low subshrub to about 30 cm high, branches slender and sparsely covered with short
curled hairs (OEH 2014b).

The grassland groundcovers are all primarily found in NSW with some extending into Victoria. One species Ranunculus
anemoneus is found in the alpine region of NSW only.


Austrostipa metatoris records mostly occur in the sandy areas of the Murray Valley with some scattered records also
occurring in central NSW. Otherwise only known from near Bordertown in south east South Australia, where it may
be locally extinct (TSSC 2008a). Recorded in populations as locally frequent or dominant only in scattered patches
(OEH 2014b). Little to no other information about the overall population size or the size at each location is known or
available.



Austrostipa wakoolica. Confined to the floodplains of the Murray River tributaries of central-western and southwestern NSW (OEH 2014b). Recorded as common in the Mairjimmy State Forest population. A total population size
of at least 1,000,000 individuals has been identified since the species was listed. The large proportion of the
population occurs in state forests or locations with few threats (TSSC 2014).



Dichanthium setosum is known to occur in NSW and Queensland, with unconfirmed reports in Western Australia
and Tasmania. In NSW it occurs on the New England Tablelands, North Western Slopes and Plains and the Central
Western Slopes extending west to Narrabri (OEH 2014b). Large population are recorded in Armidale, Guyra, Inverell
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and Glen Innes.


Diuris praecox. The species occurs between Ourimbah and Nelson Bay on the New South Wales (NSW) north coast
(OEH 2014b). This species has also been identified on the Wallarah Peninsula, near Lake Macquarie in NSW
(Conacher Travers 2006; Jones 1991; OEH 2014b).



Euphrasia arguta. Known from Nundle State Forest and adjacent private land at the border between the New
England Tableland and the North Coast Bioregions (DECCW 2010). The extent of occurrence is 26 km 2, from three
locations in two areas about 14 km apart (TSSC 2011). The population consists of 16,000 individuals (Binns 2009
pers. comm. cited in TSSC 2011). The largest known population was estimated in 2009 at 15,000 individuals. Two
other populations are considerably smaller at 6 and 1120 plants (TSSC 2011).



Leucochrysum albicans var. tricolor is found from Queensland through to Victoria and in Tasmania, However it’s
most current occurrence is known south from Goulburn in NSW and bounded between Bega and Albury. It has been
recorded in Yass Valley, Tumut, Upper Lachlan, Snowy River and Galong (DoE 2014a).



Maireana cheelii is restricted to south east NSW and north western Victoria. In NSW its stronghold is in southern
Riverina between Deniliquin and Hay (OEH 2014b).



Ranunculus anemoneus. The species occurs in a narrow band, only about 8km wide and 32km long, along the
Great Dividing Range within Kosciuszko National Park. Consists of 97 records, however it is not known how many
populations this represents (NPWS 2001). In 1997, 23 extant populations were identified, plus an additional nine
populations with accurate location details come from post-1980 records. Despite these records and survey, no total
numbers of this species were given (NPWS 2001).



Prasophyllum petilum. Natural populations are known from a total of four sites in NSW (Boorowa, Captains Flat,
Ilford and Delegate). Also occurs at Hall in the Australian Capital Territory. Occurs at five sites, with an estimated
population size of 100,400 (DECCW 2010). The numbers of individuals at four sites are relatively small, while the
fifth site contains the majority of known individuals (DECCW 2010).



Prasophyllum sp. Wybong. Endemic to NSW and is known from seven populations in eastern NSW near Ilford,
Premer, Muswellbrook, Wybong, Yeoval, Inverell and Tenterfield (B. Holzinger 2006, pers. comm., cited in TSSC
2009; L. Copeland 2009, pers. comm., cited in TSSC 2009). The species is known from seven populations, with an
estimated total population size based on surveys in 2006 of 460 mature individuals (B. Holzinger 2006, pers. comm.,
cited in TSSC 2009; L. Copeland 2009, pers. comm., cited in TSSC 2009). Its extent of occurrence is estimated at
48,000km2 and area of occupancy is 1.5km2 (TSSC 2009).



Sclerolaena napiformis. Known from only a few small populations in remnant grassland in the southern Riverina of
NSW and north-central Victoria. NSW populations are confined to the area between Jerilderie and Moama on
travelling stock routes and road reserves. Occurs at 25 sites with a total population estimate of less than 30,000
plants. In NSW, the species is found in six important populations, with an estimate of several hundred to several
thousand plants (Mavromihalis 2010b).

The grassland groundcovers occur on a variety of soils/substrates and are associated with a variety of vegetation
communities. Specifically,


Austrostipa metatoris. Habitats include sandhills, sandridges, undulating plains and flat open mallee country, with
red to red-brown clay-loam to sandy-loam soils.



Austrostipa wakoolica. Habitats include the edges of a lignum swamp with box and mallee; creek banks in grey, silty
clay; mallee and lignum sandy-loam flat; open Cypress Pine forest on low sandy range; and a low, rocky rise (OEH
2014b).



Dichanthium setosum grows in association with heavy basaltic black soils in grassy box woodland and is often found
in moderately disturbed environments on grazing land and roadside grassy woodland remnants (OEH 2014b).



Diuris praecox. Grows on hills and slopes of near-coastal districts, in open heathy forests which have a grassy to
fairly dense understorey (Jones 1991b; OEH 2014b).



Euphrasia arguta. The populations found in 2008 occur in eucalypt forest with a mixed grass and shrub understorey
within Nundle State Forest.



Leucochrysum albicans var. tricolor grows in a variety of soil types such as clays, clay loams, stony and gravely soil.
In NSW and ACT it occurs in grassy box woodland and grasslands, and also open dry forests and modified habitats
less commonly (DoE 2014a).



Maireana cheelii is found on heavy clay soils in sparsely vegetated chenopod shrubland and grassland communities,
often dominated with a diverse mix of native shrubs, grasses and herbs. It typically occupies low lying sites that
become waterlogged (DoE 2014a).



Prasophyllum petilum. The species occurs on relatively fertile soils in grassy woodland or natural grassland.



Prasophyllum sp. Wybong. Generally found in shrubby and grassy habitats in dry to wet soil (Jones 2006). It is
known to occur in open eucalypt woodland and grassland (B. Holzinger 2006, pers. comm., cited in TSSC 2009; L.
Copeland 2009, pers. comm., cited in TSSC 2009).



Ranunculus anemoneus. The species generally occurs in environments with late melting snow; on south to east
facing, steep grassy slopes, or rocky crevices, or short alpine herbfields. The species has also been collected along
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watercourses, in grassland, heathland (below snowpatches) and on roadside batters.


Life history

Sclerolaena napiformis. Grows on level plains in tussock grassland of Austrostipa nodosa and Chloris truncata, in
grey cracking clay to red-brown loamy clay. Sites are roadside travelling stock routes and reserves subject to sheep
grazing.

The life cycle of the Grassland groundcovers varies between the species.
Austrostipa metatoris


Flowers in response to rain.



It is not known if fire plays a role in the ecology of this species although most species of Austrostipa provide an
abundance of highly flammable ephemeral fuel in periods following above-average rainfall (OEH 2014b). Given the
spatial and temporal scarcity of fire in the mallee, it is likely that the species would rely on a soil stored seed back to
recruit following favourable rainfall.

Austrostipa wakoolica


Flowers from October to December, mainly in response to rain.



Seed dispersal is mainly by wind, rain and flood events; the awn and sharp point of the floret appear to be an
adaptation for burying the seed into the soil; grass seed is traditionally believed to be viable for three to five years,
so a long-lived seed bank is considered unlikely for this species.

Dichanthium setosum


Flowers in summer and becomes dormant in late autumn, before commencing growth in spring (DoE 2014a).



Fire frequency is recommended at greater than five years (OEH 2014b).

Diuris praecox


The species exists as an underground tuber for much of the year, with leaves and flowering stems appearing in
winter (Jones 1991b; OEH 2014b).



Flowers have been recorded from late July to early September (Jones 1991).

Euphrasia arguta


Flowers from January to April (Binns 2009 pers. comm. cited in DECCW 2010), although some flowering has been
recorded in June and October (Leigh et al. 1984).



The species is recorded as dying off over winter, with most growth occurring in the January to April period (Binns
2009 pers. comm. cited in DECCW 2010).



As an annual species, Euphrasia arguta may undergo fluctuations in population numbers at different sites based on
seasonal environmental factors and levels of disturbance (DECCW 2010).

Leucochrysum albicans var. tricolor


Flowering time is spring to summer.



Produces small, short lived seeds (viable for a few months) that are dispersed via wind and are dependent on bare
ground to germinate.



Adult plants live for 5-7 years (Sinclair, 2000).



Plants rely heavily on out breeding for successful reproduction and pollen is transfers by a variety of insects such as
bees and flies.



Germination is fairly rapid in a wide range of conditions; warmer temperatures in lowland localities produce greater
germination success (DoE 2014a).

Maireana cheelii


Flowers in spring and summer and bears fruit from September to November

Prasophyllum petilum


Flowers in October at Boorowa and Ilford, and December at Captains Flat and Delegate.



Flowers are followed by fleshy seed capsules in summer.



Plants retreat into subterranean tubers after fruiting, so are not visible above-ground.



Immature Prasophyllum plants are not readily identified so it is not known with certainty how long it takes before
plants flower.



As noted before, since the plants can survive underground for some time, longevity and rates of mortality are not
known.

Prasophyllum sp. Wybong


Perennial orchid, appearing as a single leaf over winter and spring.



Flowers in spring and dies back to a tuber over summer and autumn (B. Holzinger 2006, pers. comm., cited in TSSC
2009).



Orchids have complex and generally poorly understood interrelationships with species-specific mycorrhizal fungi and
insect pollinators (TSSC 2009).
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Native bees, wasps and beetles are known to be effective pollinators of other Prasophyllum species, while some
species can also be self-pollinating (Jones et al. 1999).



Leek orchids are not known to reproduce vegetatively and recruitment is from seed (TSSC 2009).



The seven populations of this species are separated by large areas of cleared land, making cross pollination and
genetic exchange highly unlikely (TSSC 2009).

Ranunculus anemoneus


Plants flower soon after snow melt but little is known of its ecology or biology (NPWS 2001).



It is probably palatable to domestic stock and therefore grazing-sensitive. Part of the reason for the susceptibility to
grazing might be its early flowering. This is because species in the high country that flower soon after snow melt
form their flower buds in the autumn before flowering; grazing of flower buds in autumn could significantly impact on
populations if plants are short-lived (NPWS 2001).

Sclerolaena napiformis

Key threats



Fruiting period is from November to May.



Plants become senescent in autumn relying on a thick taproot over winter. The plant reshoots from this taproot in
spring.



The seeds have high viability and it has been suggested they may be incorporated into a soil stored seed bank
(Mavromihalis 2010b). This provides the species with the ability to recruit under favourable conditions and thus
spreading risk between sexual reproduction and seasonal resprouting.



Grows in areas with intermittent light grazing. Based on past land use, this regime may promote the growth of the
species, or at least not be detrimental to it. At least one population in NSW is recorded as threatened by biomass
accumulation (Mavromihalis 2010b).

The key threats for the Grassland groundcovers includes:
Habitat loss


Habitat reduction, clearing and modification for agriculture, infrastructure (road, rail, and power), mining,
development (such as ski slope development and urban development) and altered flooding regimes.



Clearing of native vegetation, in particular for fire breaks.

Habitat fragmentation and modification


Road maintenance activities, including clearing and herbicide use.



Forestry operations.



Impacts from recreational use.



Uncontrolled track expansion.



Decline in habitat quality.



Habitat alteration (vegetation, soil, hydrology, salinity).

Disturbance


Disturbance regimes that are too frequent and/or poorly timed with regard to the species' reproductive cycle.



Slashing at wrong times of year and herbicide spraying.



Habitat degradation by rabbits and the impacts of stock.



Air pollutants including chemical drift from agricultural properties.

Illegal collection and trampling


Vehicle and foot traffic.



Illegal collection (especially for orchids).

Grazing


Total grazing pressure has increased with higher numbers of rabbits, domestic stock and kangaroos.

Weed invasion


Weed invasion and competition, particularly from exotic grasses.

Competition


Encroachment by native vegetation.

Drought


For species that are rainfall-dependant the flowering season will be affected by drought or prolonged dry periods.

Pathogens


Potential for the species to be susceptible to Phytophthora infection.

Low numbers


Small numbers and a limited distribution put the species at risk of extinction through natural catastrophes or
environmental changes.
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Lack of secure conservation land tenure.

Climate Change


Changes in the rainfall pattern may lead to habitat becoming unsuitable for the species and associated pollinators
and mycorrhizal fungi (orchids).



Climate change altering atmosphere/hydrosphere temperatures, rainfall patterns and/or frequency of severe weather
events.

Fire


Habitat degradation caused by firebreak construction and/or maintenance.



Inappropriate and/or changed fire regimes (frequency, timing, intensity).

Relevant conservation

A Recovery Plan has been prepared for:

advice, recovery plans
and threat abatement
plans



Leucochrysum albicans var. tricolor. National Recovery Plan for the Hoary Sunray Leucochrysum albicans var.
tricolor (Sinclair 2010)



Maireana cheelii. National Recovery Plan for the Maireana cheelii (Chariot Wheels) (Mavromihalis, 2010a).



Prasophyllum petilum. National Recovery Plan for Prasophyllum petilum (DECCW 2010).



Ranunculus anemoneus. Recovery Plan for threatened Alpine Flora - Anemone Buttercup (Ranunculus
anemoneus), Feldmark Grass (Erythranthera pumila), Raleigh Sedge (Carex raleighii) & Shining Cudweed (Euchiton
nitidulus) (NPWS 2001)



Sclerolaena napiformis. National Recovery Plan for the Turnip Copperburr Sclerolaena napiformis (Mavromihalis
2010b)



A Recovery Plan is not required for the remaining species (DoE 2014a).

Commonwealth Conservation Advice has been prepared for:


Austrostipa metatoris (TSSC 2008a)



Austrostipa wakoolica (TSSC 2014)



Dichanthium setosum (TSSC 2008b)



Diuris praecox (TSSC 2008c)



Euphrasia arguta (TSSC 2011b)



Prasophyllum sp. Wybong (TSSC 2009b)

A Threat Abatement Plan has been prepared for:


Threat Abatement Plan for Competition and Land Degradation by Feral Rabbits (DEWHA 2008) (applies to
Ranunculus anemoneus)

‘Saving our Species’ conservation project has been developed for all species with the exception of Leucochrysum
albicans var. tricolor and Prasophyllum sp. Wybong.
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1.2

Grassland groundcovers risk review

Loss of native vegetation

Loss of Habitat

Direct mortality

Loss of Connectivity

Loss of resources (for
foraging / nesting fauna)

Fragmentation (edge
effects, isolation, barriers)

Disturbance (light, noise,
wind)

Water quality or
alterations to flow regimes

Invasive species

Spread of pathogens

Hazard

Minor work - preparatory, rehabilitation,
investigative

1/1/VL

1/1/VL

1/1/VL

1/1/VL

1/1/VL

1/1/VL

1/1/VL

1/1/VL

1/1/VL

1/1/VL

Minor work - infrastructure work within road
footprint

1/1/VL

1/1/VL

1/1/VL

1/1/VL

1/1/VL

1/1/VL

1/1/VL

1/1/VL

1/1/VL

1/1/VL

Minor work - supporting infrastructure

1/2/VL

1/2/VL

1/1/VL

1/1/VL

1/2/VL

1/1/VL

1/1/VL

1/1/VL

1/1/VL

1/1/VL

Ancillary facilities

2/2/L

2/2/L

2/1/VL

2/2/L

2/2/L

2/2/L

2/1/VL

2/2/L

2/2/L

1/2/VL

Primary infrastructure work

4/3/H

4/3/H

4/1/L

4/3/H

4/3/H

4/3/H

4/1/L

4/2/M

4/3/H

3/3/M

Supporting infrastructure - basins, drains and
culverts

3/2/M

3/2/M

3/1/L

3/2/M

3/2/M

3/2/M

3/1/L

4/2/M

3/2/M

3/3/M

Work within waterways

3/1/L

3/1/L

2/1/VL

2/1/VL

3/1/L

2/1/VL

3/1/L

4/2/M

3/2/M

3/3/M

Utilities and fencing

3/2/M

3/1/L

1/1/VL

2/1/VL

3/1/L

2/1/VL

1/1/VL

2/1/VL

3/2/M

2/3/M

Activity

1.3

Grassland groundcovers assessment

Hazard and assessment
Loss of native vegetation and habitat
Primary infrastructure works were assessed as a high risk activity for the grassland ground covers. This is because this activity will likely result in the
loss of native vegetation and have a moderate impact on populations, habitat and breeding cycles. The majority of the species in the grassland
groundcover group exist mostly in conservation reserves. However there is potential for primary infrastructure works to occur in or near other highly
restricted or small population sized species (e.g. Sclerolaena napiformis, Prasophyllum sp. Wybong).This activity may act on the species’ habitat,
resulting in the decline of habitat condition and resulting in the loss of populations. This is true of species where they are not obvious in the
aboveground flora (the orchids) or where the habitat is restricted to small areas (e.g. Ranunculus anemoneus and Leucochrysum albicans var.
tricolor) or constrained to narrow roadsides (e.g. Dichanthium setosum).
Loss of Connectivity and Fragmentation (edge effects, isolation, barriers)
Primary infrastructure works were assessed as a high risk activity for the grassland groundcover group. This activity may act on the populations
themselves, resulting in the reduction of flow of genetic material. This may be important for species such as Sclerolaena napiformis and Dichanthium
setosum, which occur in travelling stock routes and roadsides.
Invasive species
Invasion and spread of weeds is relevant for all of the grassland groundcovers. Primary infrastructure works were assessed as high risk to this group.
Weeds will influence habitat condition, thus reducing habitat extent. The spread of weeds from areas where primary infrastructure works is the more
likely scenario influencing habitat decline for this group. The hazard should be seen as an indirect impact resulting from this activity, particularly for
Leucochrysum albicans var. tricolor which is restricted to small remnants and cannot tolerate heavy competition.

1.4

Guidelines, policies and procedures relevant to Grassland groundcovers

Project development and assessment (pre-construction)
Roads and Maritime have a number of policies, guidelines, procedures (Program documents) that assist in identifying,
avoiding, minimising and assessing potential impacts to Specified Protected Matters. These documents support Roads
and Maritime fulfil their statutory responsibility under NSW and Federal legislation to consider and assess its activities
and its effect on the environment. Primarily, the approach taken by Roads and Maritime to assess potential impacts on
Specified Protected Matters is driven through the requirements of the Environmental assessment procedure for routine
and minor works (EIA PO5 1) or the Environmental assessment procedure for project review of environmental factors
(EIA PO5 2). Other key pre-construction guidance documents developed by Roads and Maritime that relate to Specified
Protected Matters include the Environmental Impact Assessment Practice Note - Biodiversity Assessment, the Draft
Roads and Maritime Services
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Wildlife Connectivity Guidelines – Managing Wildlife Connectivity on Road Projects and the Guideline for Biodiversity
Offsets.
Further detail regarding Roads and Maritime guidelines (pre-construction) that relate to identifying, avoiding, minimising
and assessing potential impacts to Specified Protected Matters is provided in Chapter 3 of the Strategic Assessment
Report.
Project implementation (construction)
Roads and Maritime also have a number of Program documents that assist in minimising and managing potential
impacts to Specified Protected Matters during the construction phase of projects, including through application of
measures identified in the Biodiversity Guidelines: Protecting and Managing Biodiversity on RTA Projects (2011) and
through a number of documents that specify Roads and Maritime requirements for contractors constructing projects,
including RMS QA Specification G36 – Environmental Protection (Ed4,Rev3 2014), RMS QA Specification G38 – Soil
and Water Management (Ed2, Rev1 2014) and RMS QA Specification G40 - Clearing and Grubbing (Ed1, Rev1 2012).
During construction Roads and Maritime implement their Environmental Performance System which manages workflow
associated with regular environmental inspections on construction and maintenance projects to reduce potential
environmental risks and evaluate the on-site environmental performance of contractors against their environmental
obligations under the contract and environmental legislation. Further detail regarding Roads and Maritime Program
documentation that assists in minimising and managing potential impacts to Specified Protected Matters in the
construction phase is provided in Chapter 3 of the Strategic Assessment Report.
No other policies, guidelines and procedures applied by Roads and Maritime but not developed by it, are specifically
relevant to grassland groundcovers.

1.5

Concluding statement – impacts to Specified Protected Matters

Potential risks to grassland groundcovers identified in the risk review above include the loss, degradation and
fragmentation of habitat and activities which may introduce/spread invasive species and pathogens. Clearing or
disturbance of key vegetation and associated habitats along with the risk of invasive species and pathogens from
uncontrolled clearing practices and movement of plant and personnel can subsequently impact populations through loss
of connectivity and fragmentation, reduce the extent of suitable habitat and change habitat conditions.
In implementing their Program of policies, guidelines and procedures, Roads and Maritime apply standard Roads and
Maritime guidelines to manage potential impacts to grassland groundcovers. Risks are managed throughout the project
life-cycle through identifying important habitat and populations, planning for habitat protection, appropriate design to
minimise water quality impacts and barriers to connectivity and devising mitigation measures to ensure ongoing
protection of habitat and water quality throughout operation of the project.
Based on the application of the Program, Roads and Maritime activities (that are subject to Part 5 of the EP&A Act)
would minimise, to the extent possible, the likelihood of an unacceptable impact to grassland groundcovers.
Roads and Maritime have identified a number of key criteria that it will consider when determining whether an activity
will have an unacceptable impact on a Specified Protected Matter (refer Chapter 3 of the Strategic Assessment Report).
Where Roads and Maritime identify that an unacceptable impact on a Specified Protected Matter may occur, it will not
proceed with the activity as proposed. As identified in Chapter 4 of the Strategic Assessment Report, where Roads and
Maritime identify that an unacceptable impact on a Specified Protected Matter may occur it will consider a number of
options to reduce the impacts to a level that is acceptable, including reviewing the scope of the activity, reviewing the
approvals pathway for the activity and consulting with the Department of Environment regarding the activity. Roads and
Maritime will not proceed with the activity until such time as actions have been undertaken, or are committed to be
undertaken, to ensure impacts will not be unacceptable.

1.6
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1.

VC1 - Dry sclerophyll communities

Communities included

Listing

SPRAT ID

Shale Sandstone Transition Forest of the Sydney Basin Bioregion

Critically Endangered

146

Brigalow (Acacia harpophylla dominant and co-dominant)

Endangered

28

Turpentine-Ironbark Forest in the Sydney Basin Bioregion

Critically Endangered

38

Eastern Suburbs Banksia Scrub of the Sydney Region

Endangered

2

Buloke Woodlands of the Riverina and Murray-Darling Depression Bioregions

Endangered

3

Castlereagh Scribbly Gum and Agnes Banks Woodlands of the Sydney Basin
Bioregion

Endangered

119

Cooks River/Castlereagh Ironbark Forest of the Sydney Basin Bioregion

Critically Endangered

129

Central Hunter Valley eucalypt forest and woodland

Critically Endangered

130

1.1

Dry sclerophyll communities description

Item

Summary

Description

Information for this group of ecological communities is as follows:


Shale Sandstone Transition Forest of the Sydney Basin Bioregion – boundaries are indistinct, and the
species composition varies depending on the soil influences.



Brigalow (A. harpophylla dominant and co-dominant) – characterised by the presence of Brigalow (A.
harpophylla) as one of the three most abundant tree species (Butler 2007). Brigalow is usually
dominant in the tree layer or co-dominant with other species such as Casuarina cristata (Belah), other
species of Acacia, or species of Eucalyptus.



Turpentine-Ironbark Forest in the Sydney Basin Bioregion – this is typically a type of open forest. It
comprises a canopy of eucalypts and related trees that may reach a height of over 30 metres, above a
midstorey of shrubs and small trees over a ground layer of herbs and grasses.



Eastern Suburbs Banksia Scrub (ESBS) characteristic assemblage of plants includes tree, shrub and
heath species including some but not all of the following components: Allocasuarina distyla, Acacia
longifolia, A. suaveolens, A. terminalis, Actinotus minor, Banksia aemula, B. ericifolia, B. integrifolia, B.
serrata, Baekea imbricata, Bauera rubiodies, Boronia parvifolia, Bossiaea heterophylla, Brachyloma
daphnoides, Darwinia spp., Epacris spp., Eucalyptus gummifera, Hakea teretifolia, Kunzea ambigua,
Lambertia formosa, Leptospermum spp., Melaleuca squamea, Monotoca spp., Persoonia lanceolata,
Ricinocarpus pinifolius, and Styphelia viridis. Species in the understorey include the fern Pteridium
esculentum and the monocotyledons Caustis pentandra, Dianella revoluta, Eragrostis brownii,
Haemodorum planifolium, Hypolaena fastigiata, Lepidosperma laterale, Leptocarpus tenax, Lepyrodia
scariosa and Xanthorrhoea resinifera (TSSC 2000). Floristic composition and structural diversity is
influenced by the size and disturbance history of the remnant (OEH 2014).



The Buloke Woodlands of the Riverina and Murray Darling Depression Bioregions ecological
community encompasses a number of closely-related woodland communities in which Buloke (also
known as Bull-Oak; Allocasuarina luehmannii is usually a dominant or co-dominant tree. Buloke
Woodlands includes vegetation where Buloke is a minor component or may even be absent. The
boundaries and transitions between these adjoining communities are not fixed in space but vary as the
fire regime varies (Cheal et al. 2011).
Community status is as follows:
o



Survival of the Buloke Woodlands community includes a consideration of long-term viability
and degree of isolation of the remnant stand. Stands that are too small to support long-term
viable populations of critical component species of Buloke Woodlands are less valuable than
stands that support good populations of all critical component species. This applies even if
those stands that are too small are described as being in ‘good condition’ currently.

Castlereagh Scribbly Gum and Agnes Banks Woodlands of the Sydney Basin Bioregion ecological
community is typically a low woodland, with canopy species reaching an average 15 m in height, but
with some trees growing to around 20 m. The canopy contains, and is often dominated by, one or more
of the following species: Angophora bakeri (Narrow-leaved Apple), Eucalyptus racemosa (syn. E.
sclerophylla), (Scribbly Gum, Narrow-leaved Scribbly Gum) and E. parramattensis subsp.
parramattensis (Parramatta Red Gum). A shrub layer (average height approximately 2 m) is present
and is sometimes dominated by either Banksia or Melaleuca species (Keith 2004; CHAH 2006; Tozer
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et al. 2010; TSSC 2015a).


Cooks River/Castlereagh Ironbark Forest of the Sydney Basin Bioregion ecological community is an
open-forest to low woodland, usually dominated by Eucalyptus fibrosa (Broad-leaved Ironbark) and
Melaleuca decora (paperbark). Other over-storey species that may be present include: E. racemosa
(syn. E. sclerophylla, Narrow-leaved Scribbly Gum), Angophora costata (Smooth-barked Apple) and
Angophora bakeri (Narrow-leaved Apple) at sandier sites, E. longifolia close to creeks, E.
parramattensis subsp. parramattensis in less well drained soils, and E. moluccana and E. eugenioides
on less gravelly clay (NSW NPWS 2002; Tozer 2003; Tozer et al. 2010; TSSC 2015b).



Central Hunter Valley eucalypt forest and woodland is an open forest or woodland with an open to
sparse shrub layer and a groundcover comprising grasses, forbs and small shrubs. It typically is
dominated by a mix of eucalypt species including E. crebra (Narrow-leaved Ironbark), Corymbia
maculata (Spotted Gum), E. dawsonii (Slaty Gum) and E. moluccana (Grey Box). An understorey of
Allocasuarina luehmannii (Buloke) may be present as a mix dominant in sites previously dominated by
Eucalypt species. Other sub-dominant species may include Angophora floribunda (Rough-barked
Apple), E. blakelyi (Blakely’s Red Gum), E. glaucina Slaty Red Gum), E. tereticornis (Forest Red Gum).
The composition of this community is influenced by the size of a site, recent rainfall, drought conditions
and disturbance history (such as clearing, grazing and fire) (TSSC 2015).

Extant community status is as follows:


Shale Sandstone Transition Forest of the Sydney Basin Bioregion – The estimated current extent of the
community is approximately 9600 ha. The community has declined by approximately 60-80% of its
previous extent from pressures such as vegetation clearing and fragmentation, impacts from exotic
flora and fauna, inappropriate fire regimes and recreational use, removal of wood and soil salinity
(TSSC 2014c).



Brigalow (A. harpophylla dominant and co-dominant) – approximately 804,264 ha (661,314 ha in
Queensland and 142,950 ha in NSW) remains. The community has declined to approximately 10% of
its previous extent nationally due to agricultural land use (TSSC 2001).



Turpentine-Ironbark Forest in the Sydney Basin Bioregion – estimated to have 2,495 ha remaining in
good condition including the Cumberland Plan and the Blue Mountains. The community has declined by
approximately 95.8% of its previous extent, has a restricted geographic distribution, is at risk of further
declines from threatening processes and has experienced a reduction in its ecological integrity (weed
invasion and loss of species) across most of its range (TSSC 2005).



ESBS is now restricted to less than 1% of its original area and currently exists only as a number of
remnants in the local government areas of Botany, Manly, Randwick, Waverley and Woollahra, totaling
146 ha. Only 33 ha occur within conservation reserves (NSW Scientific Committee 2002, DEC 2004).
All ESBS remnants are small (typically 0.06 to 1 ha), isolated and degraded to some extent. As such,
all remnants are considered to be significant (DEC 2004).



Castlereagh Scribbly Gum and Agnes Banks Woodlands of the Sydney Basin Bioregion has undergone
a reduction in extent of at least 51%. Approximately 90 hectares (16%) of the Agnes Banks Woodland
and 3100 hectares (53%) of Castlereagh Scribbly Gum Woodland remains.



Cooks River/Castlereagh Ironbark Forest of the Sydney Basin Bioregion has a naturally restricted
distribution, and is often found as part of a complex intergrading with Castlereagh Scribbly Gum
Woodland and other communities such as Castlereagh Swamp Woodland and Shale Gravel Transition
Forest. Approximately 1011 hectares (8%) of the original community remains.



Central Hunter Valley eucalypt and woodland is estimated to have 99,000 ha pre-European settlement
and has currently declined to an estimated 37,000 ha as a result land clearing for agriculture and
mining. This account s for a loss of 70% when considering a decline in condition.

A range of flora and fauna are supported in dry sclerophyll vegetation communities. Listed threatened flora and
fauna species also occur in these dry sclerophyll vegetation communities, including numerous flora species, and
numerous mammals, birds, reptiles and amphibians. Information on flora and fauna assemblages are available
for some communities (see TSSC 2013 and 2014, McDonald 2010).
Condition thresholds/classes have been defined for six out of the eight dry sclerophyll communities: Shale
Sandstone Transition Forest of the Sydney Basin Bioregion (TSSC 2014b), Brigalow (Acacia harpophylla
dominant and co-dominant) (TSSC 2013), Turpentine-Ironbark Forest in the Sydney Basin Bioregion (TSSC
2014a), Castlereagh Scribbly Gum and Agnes Banks Woodlands of the Sydney Basin Bioregion (TSSC 2015a),
Cooks River/Castlereagh Ironbark Forest of the Sydney Basin Bioregion (TSSC 2015b) and Central Hunter Valley
eucalypt forest and woodland (TSSC 2015c).
Distribution and habitat



Shale Sandstone Transition Forest of the Sydney Basin Bioregion – Endemic to NSW and occurs
around the edges of the Cumberland lowlands throughout western Sydney, with the bulk of these
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occurring in the Hawkesbury, Baulkham Hills, Liverpool, Parramatta, Penrith, Campbelltown and
Wollondilly local government areas. Good examples can be seen at Gulguer Nature Reserve, in the
Wilton area and in the Sackville - Maroota area. Occurs at the edges of the Cumberland Plain, where
clay soils from the shale rock intergrade with earthy and sandy soils from sandstone, or where shale
caps overlay sandstone.


Brigalow (Acacia harpophylla dominant and co-dominant) - extends from south of Charters Towers in
Queensland, in a broad swathe east of Blackall, Charleville and Cunnamulla, south to northern New
South Wales near Narrabri and Bourke. Usually associated with deep gilgaied clays, sedentary clays,
alluvial clays, miscellaneous deep clays and loamy red soils (Isbell 1962).



Turpentine-Ironbark Forest in the Sydney Basin Bioregion – Endemic to NSW and limited to the Sydney
Basin Bioregion. Turpentine-Ironbark Forest is associated predominantly with the Cumberland
Lowlands (Bannerman and Hazelton 1990) although remnants occur to the west on shale-capped
ridges in the Blue Mountains (Keith and Benson 1988). On the lowland plains, the community occurs at
elevations from 2–308 m above sea level. Remnants are currently located in the south, predominantly
from the Appin Road north to Menai, and north of Parramatta River in the region approximately
bounded by Parramatta, Ryde, Gorigal National Park, Cornelia and Castle Hill.



ESBS is the accepted name for a plant community on nutrient poor sand deposits in the eastern and
south eastern suburbs of Sydney. It has a structural form predominately of sclerophyllous heath or
scrub occasionally with small areas of woodland or low forest, and limited wetter areas, depending on
local topography and drainage conditions (TSSC 2000, NSW Scientific Committee 2002). ESBS occurs
on disjunct patches of nutrient poor aeolian (windblown) dune sand (OEH 2014a).



Buloke Woodlands occur in a mosaic pattern across the landscape, interspersed amongst grasslands
and eucalypt woodlands (Cheal et al 2011). Buloke Woodlands were once widespread in the broad
riverine plains of the Murray Darling Depression and Riverina Bioregions. Remnants of these once
extensive woodlands occur from south-eastern South Australia through north-western Victoria to the
eastern borders of the Riverina bioregion. More significantly, woodlands including Buloke as a (co)dominant extend much farther north in New South Wales than the northern boundary of the Riverina
Bioregion (Benson 2008).
o

The largest contiguous areas of remnant Buloke Woodlands can be found in three national parks,
i.e. Hattah-Kulkyne, Murray-Sunset and Wyperfeld, all in north-western Victoria.
Many of the smaller reserves that include Buloke Woodlands have a history of only occasional or
low intensity stock grazing and concerted control over pests and kangaroos. In addition, those
south of Lake Albacutya are not dependent on riverine flooding to establish suitable conditions for
germination and establishment.
The Buloke Woodlands remnants found along roadsides have benefited from occasional grazing,
low pests and kangaroo numbers, weed control and low fire frequencies.
Small stands of Buloke Woodlands on public land that is either unreserved or reserved for
purposes other than conservation are insecure. The Buloke Woodlands on private land have
been managed in such a way as to maintain their conservation values. Some of them are now
subject to conservation covenants which confer moderate security against being cleared or
otherwise degraded.



Castlereagh Scribbly Gum and Agnes Banks Woodlands of the Sydney Basin Bioregion ecological
community is located in the Sydney Basin Bioregion. It occurs primarily in the Castlereagh area in the
north-west of the Cumberland Plain (also referred to as the Cumberland sub-region), with other known
occurrences near Holsworthy (some patches at Holsworthy are just outside the Cumberland subregion), Kemps Creek and Longneck Lagoon. The community occurs primarily on Tertiary sands and
gravels of the Hawkesbury-Nepean river system. It is found primarily at low elevations up to 80 m
above sea level (ASL) typically receiving 700–900 mm annual rainfall (Keith 2004; TSSC 2015a).



Cooks River/Castlereagh Ironbark Forest of the Sydney Basin Bioregion ecological community is
endemic to NSW, within the Cumberland subregion of the Sydney Basin Bioregion. The majority of the
community is found in the north-west section of the Cumberland Subregion in the Castlereagh area
between Penrith and Richmond. Other significant patches occur in the Kemps Creek and Holsworthy
areas. Smaller remnants occur in the eastern section of the Cumberland Subregion (e.g. upper Cooks
River Valley). The community occurs on clay-rich soils derived from predominantly Tertiary alluvium
and on Wianamatta Shale derived soils found next to Tertiary alluvium. It occurs below 100 m above
sea level with mean annual rainfall of 800-1000 mm (Tozer et al. 2010). The average January
maximum temperature for the relevant areas of the Cumberland Plain1 is 29.3°C and the average July
minimum temperature for those areas is 4.5°C (TSSC 2015b).



Central Hunter Valley eucalypt forest and woodland extends across three bioregions, including the
Sydney Basin, North Coast and Brigalow Belt South and is likely to correspond to 17 Plant Community
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Types (OEH 2015). Its primary occurrence is in the Hunter Valley region in the Sydney Basin and also
occurs in adjacent sub-regions such as Goulburn Valley and the Hunter Thrust Zone. It grows on soils
of brown and red clays derived from the Permian sedimentary bedrock usually found on valley floors
and on lower ridges and hillslopes. There is a large variation in climate across its range but generally
occurs in warmer, drier parts of the Sydney Basin with temperatures averages above 21°C in summer
and 4.4°C in winter. Average annual rainfall is 750 mm, with heavy precipitation levels of summer
(TSSC 2015c).

Community dynamics



Shale Sandstone Transition Forest of the Sydney Basin Bioregion is well adapted to fire, being on the
edges of the Cumberland Plain, often close to sandstone areas. Some species in shale areas
regenerate from profuse annual seeding and underground tubers. The community structure varies from
grassy woodland to forest, and the species presence and relative abundance is strongly influenced by
the sandstone in the area. High sandstone influence sites have poor rocky soils that are dominated by
Eucalyptus punctata and E. crebra and support a diverse shrub layer, including wattle and pea flower
species that rely on nitrogen fixing root nodules and soil/root fungi to obtain nutrients (NSW NPWS,
2004).



Brigalow (Acacia harpophylla dominant and co-dominant) is characterised by the presence of Brigalow
(Acacia harpophylla) as one of the three most abundant tree species. Brigalow trees, and many of the
shrub and tree species associated with Brigalow, sucker easily from their roots and resprout after
damage as long as the root stocks remain intact; this includes low to moderate intensity fires. Brigalow
and Belah (Casuarina cristata) are tolerant of saline conditions and drought conditions, which are
common in the soils on which they grow. Although this community can tolerate disruption, attributes
associated with fauna habitat, including litter and woody debris (reptiles), tree hollows and pockets
under the bark of large trees (roost sites for various birds and mammals, including bats), and mistletoes
and other sources of nectar and fruit (birds), are best developed in relatively undisturbed Brigalow
forests (DoE,n.d.).



Turpentine-Ironbark Forest in the Sydney Basin Bioregion is reported to be a rich habitat for mammals
and birds, providing nest hollows for species such as hollow-dependent fauna including the Powerful
Owl and Glossy Black-Cockatoo. Five tree species that occur in the tallest tree layer of TurpentineIronbark Forest—Syncarpia glomulifera (Turpentine), Eucalyptus saligna (Sydney Blue
Gum), Corymbia gummifera (Red Bloodwood), Angophora costata (Sydney Red Gum) and A.
floribunda (Rough-barked Apple) provide food resources (nectar and pollen) for the listed threatened
Grey-headed Flying Fox (Pteropus poliocephalus). Remnants of Turpentine-Ironbark Forest on the
Cumberland Plain are known to contain a high density of hollow-bearing trees and are also reported to
provide important nesting sites for local birds. All the fauna in turn play important roles in the ongoing
function of the ecosystem (TSSC, 2014a).



Little information is available for Eastern Suburbs Banksia Scrub (ESBS) as less than 1% of the original
distribution remains. While there is a general understanding of the basic fire ecology of some of the
component species of ESBS, the fire ecology of ESBS at a community level is not well understood.
However, field observations indicate that after a prolonged period (>15 years) without fire or similar
disturbance, the floristic composition and vegetation structure of the community becomes simplified
with a few species dominating the standing vegetation. Very little research has been conducted on the
soil seed bank, however its existence has been proved and Lesak (2000) also found that smokewater
did not significantly influence the germination rates of selected ESBS species. ESBS also has a high
natural resilience to disturbance (DEC, 2004).



Survival of the Buloke Woodlands community includes a consideration of long-term viability and degree
of isolation of the remnant stand. Stands that are too small to support long-term viable populations of
critical component species of Buloke Woodlands are less valuable than stands that support good
populations of all critical component species. This applies even if those stands that are too small are
described as being in ‘good condition’ currently. No stand of Buloke Woodlands is free of introduced
species. No stand of Buloke Woodlands has the same grazing regime as prior to European settlement,
nor the prior fire regime. Everywhere there has been nutrient accretion (following fertilization of
adjoining or nearby agricultural land), a change in ground water (through increasing salinity and
nitrification, as well as regionally higher water tables) and altered flooding regimes. All these changes
have affected processes within all Buloke Woodlands and the species composition has changed, and
continues to change. Species have disappeared, others have been introduced and species proportions
and growth habits have altered (Cheal et al 2011).



Castlereagh Scribbly Gum and Agnes Banks Woodlands of the Sydney Basin Bioregion ecological
community is a combination of two formerly separate vegetation assemblages. It occurs on clay-rich
soils derived from Tertiary alluvium, Wianamatta Shale derived soils found next to Tertiary alluvium and
in some areas, on Holocene Alluvium. The ecological community grades into other communities where
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clay soils are very poorly drained, and may show variation where there are subtle grades in the
substrate sourced from Tertiary sand, sandstone bedrock, shale and ironstone. The community t
contributes substantially to the habitat used by the fauna of the region, including threatened species Sift
Parrot (Lathamus discolor), Yellow-bellied glider (Petaurus australis), Green and Golden Bell Frog
(Litoria aurea) and Cumberland Land Snail (Meridolum corneovirens) (TSSC, 2015a).

Key threats



Cooks River/Castlereagh Ironbark Forest of the Sydney Basin Bioregion occurs on clay-rich soils
derived from predominantly Tertiary alluvium and on Wianamatta Shale derived soils found next to
Tertiary alluvium. Tertiary Alluvium deposits produce less fertile gravelly clay loam soils than the
surrounding shales. To a lesser extent, the ecological community also occurs on Holocene Alluvium.
The ecological community grades into other communities where clay soils are very poorly drained, and
may show variation within the community where there are subtle grades in the substrate sourced from
Tertiary sand, sandstone bedrock, shale and ironstone. The vegetation structure and species
composition of the ecological community provides shelter, food and nesting material for these animals,
which in turn play important roles in the ongoing function of the ecosystem (TSSC, 2015b).



Central Hunter Valley eucalypt forest and woodland with derived grasslands and shrublands have not
been included in the national protection due to inadequate data analysis to determine the extent and
condition and history of land-use. This community is generally restricted to clay soils with medium
fertility, nearby to Quaternary deep alluvial soils (high fertility) and bordering to Triassic sandy skeletal
soils (poorer fertility). It provides habitat for a wide range of vertebrate and invertebrate fauna. Essential
structural resources such as logs, tree hollows and thick undergrowth provide nesting/breeding sites
and shelter. Food resources such us nectar producing plants provide important winter flowering for
nectar feeding threatened fauna such as Swift Parrot and Regent Honeyeater. Patches of vegetation
act as stepping stones for fauna to cross the valley floor moving north to south.

The following threats have been identified for some or all of the dry sclerophyll vegetation communities:


Clearing of habitat and fragmentation



Grazing and trampling by domestic stock



Inappropriate fire regimes



Weed invasion



Other pests



Coastal development



Mowing, slashing and the inappropriate use of herbicide



Inappropriate water run-off, which leads to increased nutrients, erosion and sedimentation



Pathogen invasion and dieback (e.g. Phytophthora cinnamomi and myrtle rust)



Increased soil salinity



Landscape resorting



Flooding



Competition and land degradation by unmanaged goats



Predation by European red fox



Competition and degradation by rabbits



Predation, habitat degradation, competition and disease transmission by feral pigs



Loss of terrestrial climatic habitat caused by anthropogenic emissions of greenhouse gases



Dumping of rubbish including fill material and green waste



Unrestricted access by pedestrians and vehicles



Inappropriate plantings in and around remnants



Seed and wildflower collection



Removal of fallen timber and trees



Changes in faunal components and ecological function
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Relevant conservation advice,

Summary


recovery plans and threat
abatement plans

Commonwealth Conservation Advice has been prepared for seven of the eight communities: Shale
Sandstone Transition Forest of the Sydney Basin Bioregion (TSSC 2014b), Brigalow (TSSC 2013),
Turpentine-Ironbark Forest in the Sydney Basin Bioregion (TSSC 2014a), ESBS (TSSC 2000),
Castlereagh Scribbly Gum and Agnes Banks Woodlands of the Sydney Basin Bioregion (TSSC 2015a),
Cooks River/Castlereagh Ironbark Forest of the Sydney Basin Bioregion (TSSC 2015b) and Central
Hunter Valley eucalypt forest and woodland (TSSC 2015c).



Commonwealth Listing Advice is available for Buloke Woodlands of the Riverina and Murray-Darling
Depression Bioregions (DoE n.d.). For ecological communities listed from 2013 onwards, there is no
separate listing advice.



Under the Conservation Advice (TSSC 2013, 2014a, 2014b, 2015a, 2015b and 2015c), the regional
and local priority recovery and threat abatement actions for dry sclerophyll vegetation communities
centre around managing:



o

Habitat loss, disturbance and modification

o

Identification of high conservation value sites

o

Promotion of formal conservation agreements

o

Protection of soil seedbank

o

Impacts from residential and peri-urban development

o

Invasive species

o

Trampling, browsing or grazing

o

Fire

o

Buffer zones

o

Conservation information

Recovery Plans are required for all dry sclerophyll vegetation communities. The Buloke Woodlands of
the Riverina and Murray Darling Depressions Bioregions (Cheal et al. 2011), The Cumberland Plain
Recovery Plan (DECCW 2010) and the ESBS Recovery Plan (while in deliberation) (DEC 2004) are the
only existing recovery plans. The Cumberland Plain Recovery Plan aims to:
o

Build a protected area network

o

Deliver best practice management for threatened biodiversity across the Cumberland Plain

o

Develop an understanding and enhanced awareness in the community of the Cumberland Plain’s
threatened biodiversity, the best practice standards for its management, and the recovery
program

o

Increase knowledge of the threats to the survival of the Cumberland Plain’s threatened
biodiversity, and thereby improve capacity to manage these in a strategic and effective manner

Key areas of focus for the recovery of ESBS, as outlined in the current recovery plan are:

o

Survey and Assessment: Map, assess and monitor the condition of all ESBS remnants.

o

Reservation/protection of the community: Ensure that ESBS remnants are not destroyed as a
consequence of habitat loss and that an increased level of legislative protection is provided over
lands that support ESBS.

o

Threat management and ecological restoration: Restore and where practical, connect and
enlarge remnants of ESBS through appropriate management

o

Community awareness, education and involvement: Develop public awareness regarding ESBS
and encourage active community participation in the conservation of ESBS

Research: Examine the ecological aspects of the ESBS community which will inform management
decisions regarding the long-term conservation of the community The objectives of the Buloke
Woodlands Recovery Plan are to:



o

Clarify distribution and condition of stands

o

Improve ecological understanding

o

Ensure that all stands and their habitat are protected and managed appropriately

o

Manage threats to stands

o

Promote regeneration and rehabilitate degraded stands

o

Build community support for conservation

Relevant Threat Abatement Plans are the Threat Abatement Plan for Predation by European Fox
(DEWHA 2008a), the Threat Abatement Plan for Predation by Feral Cats (DEWHA 2008b), the Threat
Abatement Plan for Competition and Land Degradation by Rabbits (DEWHA 2008c), the Threat
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Abatement Plan for Predation, habitat degradation, competition and disease transmission by feral pigs
(DEH 2005), Threat Abatement Plan for Competition and Land Degradation by Unmanaged Goats
(DEWHA 2008d) and the Threat Abatement Plan for Disease in Natural Ecosystems Caused by
Phytophthora cinnamomi (DoE 2014).


1.2

OEH is currently developing a targeted approach for managing some of these dry sclerophyll
communities under ‘Saving our Species’ conservation projects (OEH 2014b).

Dry sclerophyll communities risk review

Loss of native vegetation

Loss of Habitat

Direct mortality

Loss of Connectivity

Loss of resources (for
foraging / nesting fauna)

Fragmentation (edge
effects, isolation, barriers)

Disturbance (light, noise,
wind)

Water quality or
alterations to flow regimes

Invasive species

Spread of pathogens

Hazard

Minor work - preparatory, rehabilitation,
investigative

1/1/VL

1/1/VL

1/1/VL

1/1/VL

1/1/VL

1/1/VL

1/1/VL

1/1/VL

3/3/M

3/3/M

Minor work - infrastructure work within road
footprint

1/1/VL

2/2/L

2/2/L

1/1/VL

2/2/L

1/1/VL

2/3/M

1/1/VL

3/3/M

3/3/M

Minor work - supporting infrastructure

1/1/VL

1/1/VL

1/1/VL

1/1/VL

1/1/VL

1/1/VL

2/3/M

1/1/VL

3/3/M

3/3/M

2/2/L

2/2/L

2/2/L

1/1/VL

2/2/L

1/1/VL

2/3/M

1/1/VL

3/3/M

3/3/M

Primary infrastructure work

3/5/VH

3/5/VH

3/5/VH

3/5/VH

3/4/H

3/5/VH

2/3/M

3/3/M

4/4/VH

3/4/H

Supporting infrastructure - basins, drains and
culverts

3/2/M

3/2/M

3/2/M

1/4/M

2/2/L

2/4/M

2/2/L

4/3/H

3/3/M

3/3/M

Work within waterways

1/1/VL

1/2/VL

1/1/VL

1/1/VL

2/2/L

1/2/VL

2/2/L

4/2/M

3/3/M

3/3/M

Utilities and fencing

1/1/VL

1/1/VL

1/1/VL

1/1/VL

1/1/VL

1/1/VL

1/1/VL

1/1/VL

3/3/M

3/3/M

Activity

Ancillary facilities

1.3

Dry sclerophyll communities assessment

Hazard and assessment
Loss of native vegetation and habitat
Primary infrastructure works were assessed as very high risk activities causing the loss of vegetation and habitat and impacting dry sclerophyll
vegetation communities. While some dry sclerophyll vegetation communities have relatively large extents, for example Brigalow (Acacia harpophylla
dominant and co-dominant) with 142,950 ha in NSW (TSSC 2001), dry sclerophyll vegetation communities have declined from between 10 and 80%
of their former extents (TSSC 2001, 2005, 2014c, 2015c) and are highly fragmented. Any removal of vegetation and habitat, even at a small scale,
would impact on these highly cleared and fragmented vegetation communities. The main threat to dry sclerophyll vegetation communities is further
clearing of vegetation for agriculture/forestry/mining/urban development (TSSC 2013, 2014, McDonald 2010). Under the Conservation Advice for
three of the dry sclerophyll vegetation communities (TSSC 2013 and 2014), the regional and local priority recovery and threat abatement actions for
dry sclerophyll vegetation communities centre around managing habitat loss and modification. A key objective of the Cumberland Plain Recovery
Plan (DECCW 2010) is to protect remnants of the respective communities. Clearing of native vegetation and habitat would be inconsistent with
recovery actions.
Direct mortality and loss of resources
Primary infrastructure works were assessed as very high risk activities causing direct mortality. While the likelihood of direct mortality was assessed
as moderate (i.e. it was possible), the impact to the dry sclerophyll communities from a loss of individuals was considered major. Two of the dry
sclerophyll vegetation communities, Turpentine-Ironbark Forest in the Sydney Basin Bioregion and Upland Basalt Eucalypt Forests of the Sydney
Basin Bioregion, meet the criterion for listing as critically endangered/endangered communities for reductions in community integrity through the loss
of key vegetation and fauna components, or loss of species diversity/changing species composition (TSSC 2005). Mortality of individual flora and
fauna species in these communities could result in a decline of potentially functionally important species and further reduce community integrity.
Loss of foraging resources though direct clearing will have an impact on fauna.
Loss of resources
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Hazard and assessment
Primary infrastructure works were assessed as high risk activities reducing resources and impacting on dry sclerophyll communities. For example,
these works could impact on aeolian dune sand containing a viable seed bank (but no standing vegetation) important to ESBS, or remove vegetation
and habitat that the fauna assemblage may use. Removal of dry sclerophyll communities or habitat that would reduce resources is inconsistent with
recovery plans.
Fragmentation (edge effects, isolation, barriers)
Primary infrastructure works were assessed as very high risk activities causing habitat fragmentation. This is because the impact of fragmentation
would be major. All of the dry sclerophyll vegetation communities are already highly fragmented, with some of the communities meeting the criterion
for listing as critically endangered/endangered ecological communities for reductions in community integrity through fragmentation of habitat (TSSC
2005). Fragmentation of dry sclerophyll vegetation communities would be inconsistent with recovery actions.Water quality or alterations to flow
regimes
Changes to flow regimes were considered hazards resulting from the activity of supporting infrastructure works in basins, drains and culverts. This
activity was considered a high risk especially to the Buloke Woodlands where maintenance of particular flow regimes is important. Changes to
hydrology and flow regimes are listed as a key threat for the Buloke Woodlands due to ecological processes such as recruitment, establishment,
growth and provision of foraging resources being inextricably linked to flooding events. Altering flood flow to patches would significantly alter the
community structure and floristics. Supporting infrastructure that redirects overland flow away from this community may have potential impacts on
the community ecological processes.
Invasive species and spread of pathogens
Primary infrastructure works were assessed as high risk activities with respect to increasing weeds and facilitating the movement of feral fauna,
impacting dry sclerophyll vegetation communities through direct competition with native flora/fauna species in the community, or through predation.
Dry sclerophyll vegetation communities are threatened by invasive species and animal predation or competition (TSSC 2013 and 2014). High
impact weeds are listed in the existing Recovery Plans (McDonald 2010 and DECCW 2010), and existing Conservation Advice documents (TSSC
2013 and 2014).

1.4

Guidelines, policies and procedures relevant to dry sclerophyll communities

Project development and assessment (pre-construction)
Roads and Maritime have a number of policies, guidelines, procedures (Program documents) that assist in identifying,
avoiding, minimising and assessing potential impacts to Specified Protected Matters. These documents support Roads
and Maritime fulfil their statutory responsibility under NSW and Federal legislation to consider and assess its activities
and its effect on the environment. Primarily, the approach taken by Roads and Maritime to assess potential impacts on
Specified Protected Matters is driven through the requirements of the Environmental assessment procedure for routine
and minor works (EIA PO5 1) or the Environmental assessment procedure for project review of environmental factors
(EIA PO5 2). Other key pre-construction guidance documents developed by Roads and Maritime that relate to Specified
Protected Matters include the Environmental Impact Assessment Practice Note - Biodiversity Assessment, the Draft
Wildlife Connectivity Guidelines – Managing Wildlife Connectivity on Road Projects and the Guideline for Biodiversity
Offsets.
Further detail regarding Roads and Maritime guidelines (pre-construction) that relate to identifying, avoiding, minimising
and assessing potential impacts to Specified Protected Matters is provided in Chapter 3 of the Strategic Assessment
Report.
Project implementation (construction)
Roads and Maritime also have a number of Program documents that assist in minimising and managing potential
impacts to Specified Protected Matters during the construction phase of projects, including through application of
measures identified in the Biodiversity Guidelines: Protecting and Managing Biodiversity on RTA Projects (2011) and
through a number of documents that specify Roads and Maritime requirements for contractors constructing projects,
including RMS QA Specification G36 – Environmental Protection (Ed4,Rev3 2014), RMS QA Specification G38 – Soil
and Water Management (Ed2, Rev1 2014) and RMS QA Specification G40 - Clearing and Grubbing (Ed1, Rev1 2012).
During construction Roads and Maritime implement their Environmental Performance System which manages workflow
associated with regular environmental inspections on construction and maintenance projects to reduce potential
environmental risks and evaluate the on-site environmental performance of contractors against their environmental
obligations under the contract and environmental legislation. Further detail regarding Roads and Maritime Program
documentation that assists in minimising and managing potential impacts to Specified Protected Matters in the
construction phase is provided in Chapter 3 of the Strategic Assessment Report.
The following table identifies other policies, guidelines and procedures applied by Roads and Maritime but not
developed by it, which are specifically relevant to dry sclerophyll communities.
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Relevant guideline

Summary

Best practice guidelines include the Best Practice

A theoretical and practical guide to land managers conserving Cumberland Plain bushland.
The aim of this document is to increase the potential for recovery of these endangered
ecological communities.

Guidelines for the management and restoration of
bushland (relevant to Shale/Sandstone Transition
Forest) (DEC 2005).
Commonwealth Listing advice has been prepared
for all of the dry sclerophyll vegetation communities
(TSSC 2001, 2005, 2011a, 2014c).

Advice to the Minister for the Environment, Heritage and the Arts from the Threatened
Species Scientific Committee on an amendment to the list of Threatened Ecological
Communities under the EPBC Act most including:








Descriptions of work undertaken to restore ESBS
have been prepared by Clews and McDonald
(2011).
Best practice guidelines for ESBS (DECC 2009).

1.5

Name of the Community.
Description of the Community, condition thresholds and relevant biology / ecology.
Evidence why the community requires listing.
Past and current distributions.
Details of public consultation and summary of conclusion.
National context and description of threats.
The Committee’s judgement processes in relation to the EPBC Act criteria.

This piece of work recognises the significance and vulnerability of ESBS and provides
legislative mechanisms for its protection in Sydney’s Centennial Parklands.

The Department of Environment and Climate Change (DECC, now known as the
Department of the Environment (DoE)) and the Sydney Metropolitan Catchment
Management Authority (SMCMA) have identified the need to provide best practice guidance
to community volunteers and land managers seeking to conserve these remnants. This
document explains the strategies and techniques for best practice management that DECC,
Centennial Park and Moore Park Trust, together with volunteers and bush regenerators, are
using to pr0otect them.

Concluding statement – impacts to Specified Protected Matters

Potential risks to dry sclerophyll communities identified in the risk review above include the loss, degradation and
fragmentation of habitat and activities which may introduce/spread invasive species and pathogens (namely Myrtle
Rust). Clearing or disturbance of key vegetation and associated habitats along with the risk of invasive species and
pathogens from uncontrolled clearing practices and movement of plant and personnel can subsequently impact
populations through loss of connectivity and fragmentation, reduce the extent of suitable habitat and change habitat
conditions.
In implementing their Program of policies, guidelines and procedures, Roads and Maritime apply standard Roads and
Maritime guidelines in conjunction with other guidelines (outlined in in the able above) to manage potential impacts to
dry sclerophyll communities. Risks are managed throughout the project life-cycle through identifying important habitat
and populations, planning for habitat protection, appropriate design to minimise water quality impacts and barriers to
connectivity and devising mitigation measures to ensure ongoing protection of habitat and water quality throughout
operation of the project.
Based on the application of the Program, Roads and Maritime activities (that are subject to Part 5 of the EP&A Act)
would minimise, to the extent possible, the likelihood of an unacceptable impact to dry sclerophyll communities.
Roads and Maritime have identified a number of key criteria that it will consider when determining whether an activity
will have an unacceptable impact on a Specified Protected Matter (refer Chapter 3 of the Strategic Assessment Report).
Where Roads and Maritime identify that an unacceptable impact on a Specified Protected Matter may occur, it will not
proceed with the activity as proposed. As identified in Chapter 4 of the Strategic Assessment Report, where Roads and
Maritime identify that an unacceptable impact on a Specified Protected Matter may occur it will consider a number of
options to reduce the impacts to a level that is acceptable, including reviewing the scope of the activity, reviewing the
approvals pathway for the activity and consulting with the Department of Environment regarding the activity. Roads and
Maritime will not proceed with the activity until such time as actions have been undertaken, or are committed to be
undertaken, to ensure impacts will not be unacceptable.

1.6
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1.

VC2 - Wetland communities

Communities included

Listing

SPRAT ID

Alpine Sphagnum Bogs and Associated Fens

Endangered

29

Temperate Highland Peat Swamps on Sandstone

Endangered

32

Upland Wetlands of the New England Tablelands and the Monaro Plateau

Endangered

39

Seasonal Herbaceous Wetlands (Freshwater) of the Temperate Lowland
Plains

Critically Endangered

97

Coastal Upland Swamps in the Sydney Basin Bioregion

Endangered

140

1.1

Wetland communities description

Item

Summary

Description

Information for this group of ecological communities is as follows:


The Alpine Sphagnum Bogs and Associated Fens ecological community generally has sharp
boundaries and is easily delineated from other alpine vegetation communities. Many of its plant species
rarely occur in other vegetation assemblages. Although it is not always the dominant genus, the Alpine
Sphagnum Bogs and Associated Fens ecological community can usually be defined by the presence or
absence of Sphagnum spp., the most common of which is Sphagnum cristatum (TSSC 2008b). These
plants are known to contribute greatly to peat formation, with many bogs forming on Sphagnum derived
peat. Like peat, Sphagnum has a significant waterholding capacity which is important in modulating
water flow and maintaining the hydrology of surrounding environments (TSSC 2008b).
Community status is as follows:
o



The condition of Alpine Sphagnum Bogs and Associated Fens has been extensively
compromised by human use of these mountain areas since European settlement, to the extent
that there is often no way to determine what is ‘natural’ and what has occurred in response to a
long history of disturbance. This community is slow to recover from disturbances. The massive
impacts of the 2003 and 2006 wildfires on the Alpine Sphagnum Bogs and Associated Fens
ecological community have been such that the community needs considerable time to recover
before condition could be adequately assessed (TSSC 2008b)

Temperate Highland Peat Swamp structure and species composition of swamp vegetation vary from
site to site, and the individual species and structural types do not all occur at every site. Within a single
swamp area a complex mosaic of vegetation types may be present (DoE 2014d). The structure of
Temperate Highland Peat Swamps on Sandstone vegetation includes sedgeland, closed sedgeland,
open-rushland, open-heath, closed-heath, tussock grassland, closed-tussock grassland, tall closedgrassland, open-scrub and tall shrubland. The vegetation is usually less than 3 m in height, although
taller shrubs may be present. Emergent trees may occur on swamp margins, and the vegetation here
tends to open woodland (DoE 2014d).
Community status is as follows:



o

The total extent (area of occupancy) of the listed Temperate Highland Peat Swamps ecological
community was considered to be 3000 ha (TSSC 2005b). Although details are not available on
the listed ecological community's pre-European area of occupancy, it is likely to be well less than
10,000 ha. This is because the ecological community is naturally fragmented as it is limited,
component swamps are generally small in area, and the majority of component swamps are
located in national parks.

o

The average size of Newnes Plateau swamps has been reported to be less than 6 ha, with the
largest covering about 40 ha (TSSC 2005b). Swamps in the Blue Mountains are typically 1–2 ha
in size, but vary from < 0.1 ha to about 70 ha, with only 160 swamps larger than 5 ha (New South
Wales Scientific Committee 2007). Jackson's Bog and peat swamps on sandstone in the
Southern Tablelands generally appear to be larger than those in the Blue Mountains - Newnes
Plateau area, with the 310 ha Wingecarribee Swamp appearing to be the largest

The Upland Wetlands of New England Tablelands and Monaro Plateau ecological community consists
of near-permanent, intermittent or ephemeral wetlands. Ephemeral wetlands are recognised as exoticdominated pasture when degradation is severe, native flora diversity declines, and invasive flora is the
predominant ground cover (TSSC, 2005a). Associated vegetation of this ecological community includes
closed to mid-dense sedgeland and grassland. Deep lagoons tend to have vegetation on shores and
shallow reaches whereas shallow wetlands have vegetation across the depression (TSSC 2008a).
Community status is as follows:
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Summary
o



The components of the Upland Wetlands of the New England Tablelands (New England
Tableland Bioregion) and the Monaro Plateau (South Eastern Highlands Bioregion) ecological
community on the New England Tablelands have under gone an estimated 80% reduction in
distribution due to draining of these wetlands. The current distribution of the 55 wetlands on the
New England Tableland is approximately 1630 ha. On the Monaro Plateau the wetlands cover
approximately 1565 ha. As there are no estimates of past extent for these southern components,
a reduction in distribution for these components cannot be measured (TSSC 2005a).

The Seasonal Herbaceous Wetlands (Freshwater) of the Temperate Lowland Plains ecological
community (hereafter referred to as Seasonal Herbaceous Wetlands) are temporary freshwater
wetlands that are inundated on a seasonal basis, typically filling after winter-spring rains, and then
drying out. The vegetation is generally treeless and dominated by a herbaceous ground layer, often
with a considerable graminoid component and with forbs present. The herbaceous species present are
characteristic of wetter locations and are typically absent or uncommon in any adjoining dryland
grasslands and woodlands. The dominant plants present are subject to seasonal and site conditions,
and the diversity of the flora may range from relatively species-poor to species-rich composition.
Community status is as follows:
o



There is little detailed information about the distribution and extent of the Seasonal Herbaceous
Wetlands in NSW. Benson et al. (2006; 2010) estimated the current extent of the ecological
community to be in the order of 5,000 to 12,000 ha and the decline to be about 50%. Roff et al.
(2010) estimated the current extent of the ecological community in the Murray Catchment
Management Authority area, west of Albury, to be about 1223 ha.

The Coastal Upland Swamps community is characterised by highly diverse and variable mosaics of
vegetation depending on soil conditions, size of the site, recent rainfall conditions, fire regimes and
disturbance history (NSW Scientific Committee, 2012). The total number of vascular plants species for
the community is likely to exceed 200 (NSW Scientific Committee, 2012).
Community status is as follows:
o

Coastal Upland Swamps in the Sydney Basin Bioregion The ecological community is endemic to
New South Wales, being restricted to the Hawkesbury sandstone plateaux of the Sydney Basin
Bioregion. The northern occurrences of the ecological community lie on and around the
Somersby-Hornsby plateaux. The southern occurrences lie on the Woronora plateau west to the
Robertson region. The Woronora plateau accounts for the majority (about 83%) of known
swamps in the ecological community (NSW Scientific Committee, 2012).
Swamps are naturally small, with approximately 42% of those mapped being less than 1 ha. The
largest 5% of swamps (>14 ha) account for just under half of the total area of the community
(NSW Scientific Committee, 2012). A comparison of recent mapping and high resolution
photography with historical mapping and imagery suggests a decline in the distribution of the
Coastal Upland Swamps of up to 10% since European settlement.

Distribution and habitat



A range of flora and fauna are supported in wetland vegetation communities: Listed threatened flora
and fauna species also occur in these wetland vegetation communities, including numerous flora
species (various forbs and orchids), and numerous mammals, birds, lizards, amphibians, invertebrates



Condition thresholds/classes have been defined for two out of the five wetland communities: Temperate
Highland Peat Swamps on Sandstone (DoE 2014a) and Seasonal Herbaceous Wetlands (Freshwater)
of the Temperate Lowland Plains (TSSC 2012b).



The Alpine Sphagnum Bogs and Associated Fens ecological community is found in small pockets
across alpine, subalpine and some montane areas of Tasmania, Victoria, New South Wales (NSW) and
the Australian Capital Territory (ACT). This ecological community occurs within the ACT, Murray,
Murrumbidgee, Southern Rivers, North East Victoria, East Gippsland, West Gippsland, Northwest
Tasmania, North Tasmania and South Tasmania Natural Resource Management Regions (DoE 2008).
Most examples of the community are already protected within the borders of national parks (DoE 2008).



Temperate Highland Peat Swamps generally occur in poorly drained, relatively infertile sites and are
dependent on a regular supply of surface or seepage water. The swamps play an important
hydrological role, acting as water filters and releasing water slowly to downstream watercourses. The
variation in structure and species relates to factors such as geology, topographic location, depth of the
water table, extent and duration of water logging (from occasionally flooded or ephemeral to almost
permanently running water), drainage gradients, sedimentation, soil type and fire history (DoE 2014d).
Temperate Highland Peat Swamps on Sandstone occur west of Sydney, in the Blue Mountains and
Newnes Plateau area, in the Southern Highlands in the general Moss Vale area, and south of Bombala.
The swamps are restricted to the South Eastern Highlands and Sydney Basin IBRA regions. All
swamps in the Blue Mountains, Newnes Plateau and Southern Tablelands areas are in the
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Hawkesbury Nepean Catchment Management Authority (CMA) area except for Wildes Meadow Swamp
and Jackson's Bog which are located in the Southern Rivers CMA areas (TSSC 2005b). Approximately
43% of the listed Temperate Highlands Peat Swamps on Sandstone ecological community is located in
Blue Mountains National Park (TSSC 2005b). Some peat swamps on sandstone on the Newnes
Plateau are also located in Wollemi National Park (TSSC 2005b). Stingray Swamp, one of the Southern
Tablelands swamps (see Distribution), is located within Stingray Swamp Flora Reserve (DoE 2014d).


The Upland Wetlands of New England Tablelands and Monaro Plateau ecological community occurs in
closed, high altitude topographic depressions that are not connected to rivers or streams. These
wetlands occur on undulating, mostly basalt plateau with organic soils, forming in the lagoons, over
dark chocolate loam. This ecological community can be distinguished from other wetlands in similar
bioregions (and similar ecological gradients) by the absence or near absence of peat underlying the
vegetation, and the absence of heath through the wetland floor. The Upland Wetlands of New England
Tablelands and Monaro Plateau are known from two areas in north-east and south-east NSW. In the
north-east, 55 wetlands occur in New England, covering 1630 ha around Armidale, and between Glen
Innes and Walcha; and in the south-east, 215 wetlands occur between Cooma and Bombala on the
Monaro Plateau, covering 1565 ha. Most of these wetlands are small with 81 per cent less than 10 ha
in size and less than 15 per cent are protected (TSSC, 2005a). On the New England Tablelands, of 55
wetlands only 16% of the wetlands are in public ownership (Nature Reserves, Crown land, travelling
stock route) with an additional 9% in mixed public and freehold tenure. The remaining 75% of this
ecological community in this region is under freehold tenure. It is likely that any additional wetlands on
the New England Tablelands will be on land under freehold tenure. On the Monaro Plateau a majority
of the wetlands are on private land, with some protected in travelling stock reserves, or dedicated water
reserves (no figures on land tenure are available) (TSSC 2005a).



Seasonal Herbaceous Wetlands (Freshwater) of the Temperate Lowland Plains is limited to the
temperate zone of mainland south-eastern Australia. The ecological community occurs in south-east
SA, Victoria and southern NSW (TSSC 2012a). The Seasonal Herbaceous Wetlands ecological
community occurs in Victoria, south-eastern South Australia (SA) and southern New South Wales
(NSW). It specifically occurs within IBRA bioregions associated with lowland plains, notably the
Victorian Volcanic Plain, South East Coastal Plain, Naracoorte Coastal Plain and Riverina bioregions,
and the Wimmera subregion of the Murray Darling Depression bioregion. Wetlands may also extend
into lower slopes below 500 metres above sea level that grade into the plains (e.g. parts of the Victorian
Midlands and NSW South-western Slopes bioregions). There are gaps in the survey and mapping for
this ecological community, mainly because many occurrences are very small, less than a hectare in
size (TSSC 2012a). The soils on which the Seasonal Herbaceous Wetlands occur are generally fertile
but poorly draining clays of various geologies. In the Victorian Volcanic Plain clays are derived from
basalt whereas in the Riverina they are alluvial deposits associated with grey or mixed soil types. Many
examples of the ecological community have heavy soils formed locally by the long-term presence of the
wetlands. In some areas, particularly on the Victorian Volcanic Plain, larger stones and rocks may be
present in the soils within or around the wetland. wetland systems. Their inundation is typically
seasonal. Inundation is not dependent on connections to riverine systems but is fed by local rainfall.
There may be some groundwater influence that contributes to retention of the water in wetlands and
persistence of wetland flora when climatic conditions are dry. Very little of the Seasonal Herbaceous
Wetlands ecological community presently occurs within conservation tenure (TSSC 2012a). Benson et
al. (2010) noted that less than 1% of the estimated extent in NSW occurs within reserves. They refer to
a 90 ha occurrence in Oolambeyan National Park that may have a significant component of cane grass.
However, occurrences with a strong presence of cane grass fall outside the definition of the Seasonal
Herbaceous Wetlands ecological community. Therefore, it is likely that no occurrences of the ecological
community are protected within NSW reserves (TSSC 2012a).



Coastal Upland Swamps: The formation of swamps and wetlands are dependent on a range of factors
including location in the landscape, underlying geology, and climate. These play an important role in
determining the level of water-logging and sedimentation levels in the swamps. Swamp vegetation can
be highly variable depending on water flows, substrates, rainfall and altitude. Fire history also plays an
important role in the development and persistence of swamp boundaries. The Coastal Upland Swamps
in the Sydney Basin Bioregion ecological community is endemic to NSW, occurring within the eastern
part of the Sydney Basin IBRA bioregion1.
In the south the ecological community primarily occurs on the Woronora plateau, and in the north,
predominantly on the Somersby-Hornsby plateaux. The southern part of this distribution is separated
from the north by areas characterised by non-sandstone substrates, lower effective rainfall, lower
elevation, and the extensive urban development of Sydney (TSSC 2014). The ecological community
occurs in a number of reserves, including Royal, Heathcote, Ku-ring-gai Chase, Brisbane Water,
Garigal, Popran, Sydney Harbour and Yengo National Parks, Dharawal and Muogamarra Nature
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Reserves and Garawarra State Conservation area. Of these, Dharawal Nature Reserve and National
Park contain the largest occurrences. On the Woronora plateau, where the majority of the ecological
community occurs, only 179 of the estimated total 1003 swamps of the ecological community are within
National Park reserve (M Krogh pers comm. February 2014). The reserved swamps cover 383.5 ha or
only 8.6% of their extent on the Woronora plateau. Overall approximately 1552 ha of the ecological
community occur within conservation reserve and around 4000 ha occurs within land managed by the
Sydney Catchment Authority.

Community dynamics



Alpine Bogs and Fens are very fire sensitive and relies on unburnt fragments for regeneration.
Regeneration is slow leaving the community vulnerable to prolonged soil erosion and weed invasion.
Large animals and disturbances can adversely affect the community’s post-fire recovery. Significant
damage occurred during the 2003 and 2006 when wildfires swept through high country of Victoria,
NSW and Act. Also affected by VIC wildfires in 2009. This community is very susceptible to climate
changes i.e. warming and drying. (DoE 2009)

Key threats



Periodic fires modify both the structure and composition of Temperate Highland Peat Swamps on
Sandstone. For example, in swamps on the Newnes Plateau, after all above ground vegetation was
killed by a hot burn, sedgeland 0.3–0.5 m tall developed rapidly from regrowth and was gradually
overtopped by resprouting shrubs which formed a dense canopy 2–3 m high. In swamps in the Blue
Mountains, species have been reported to appear after a fire, in areas where they were absent preburn, due to the germination of soil-stored seed (DoE 2014d).



Upland Wetlands of the New England Tablelands and the Monaro Plateau occur in depressions in the
landscape. The persistence of the wetlands throughout the year is dependent on the depth of the water
in the wetland, the catchment area supplying the wetland with water, rainfall patterns, and either past or
current disturbances (TSSC 2005a).



Seasonal Herbaceous Wetlands (Freshwater) of the Temperate Lowland Plains community is
inundated on a seasonal basis, typically filling after winter-spring rains, and then drying out (TSSC
2012a). The term ‘seasonal’ implies that a wetland is subject to predictable annual wet and dry periods,
usually filling during the wet season and drying out in most years (Butcher, 2008) although this may not
be the case in all years, notably during drought. This contrasts with permanent or near permanent
wetlands that do not dry out regularly, and with episodic and intermittent wetlands where the wet/dry
cycles typically occur at irregular intervals, or at a lower frequency than seasonally (TSSC 2012a).



Coastal Upland Swamps in the Sydney Basin Bioregion are impacted by fire regimes that involve
substrate fires (peat fire) can also be detrimental to the characteristics of the ecological community.
Such fires can result in the death of seedbanks, lignotubers and other underground organs, lead to
erosion, and promote a transition into non-swamp vegetation (TSSC 2014).



The main identified threats to the Alpine Sphagnum Bogs and Associated Fens ecological community
include fire, exotic weed invasions, grazing and trampling by non-native animals, tourism and increased
human infrastructure. Sphagnum harvesting is also an issue in Tasmania. These threats all severely
impact on the structural and functional integrity of the ecological community, as well as its already
limited geographic extent.
The other significant threat to the Alpine Sphagnum Bogs and Associated Fens ecological community is
climate change (DoE 2008, Pickering et al., 2004).



Temperate Highland Peat Swamps on Sandstone. Current and ongoing threats include: changed
hydrology, fire, weed invasion, urbanisation, mining and other including recreational activities and
introduced animals. Potential threats include: water extraction, peat mining and climate change (DoE
2014d).



The main identified threats to the Upland Wetlands of New England Tablelands and Monaro Plateau
are alteration of water regimes through draining or damming of wetlands; grazing and trampling of
wetlands by stock; pollution from agricultural chemicals, such as fertiliser and herbicides; climate
change; and weed invasion, which is facilitated through a combination of the aforementioned threats
(TSSC, 2005b). Little Llangothlin Lagoon is threatened by Rubus fruticosus (Blackberry) and Carduus
nutins (Nodding Thistle). Over 70 per cent of these wetlands have been lost through engineering works,
such as draining and damming.
The main potential threats to fauna reliant on the Upland Wetlands of New England Tablelands and
Monaro Plateau include predation and competition from Oryctolagus cuniculus (Feral rabbits), Vulpes
vulpes (European Red Fox) and Felis catus (Feral cats) (TSSC 2005a).



The land tenure within which the Seasonal Herbaceous Wetlands ecological community occurs is
primarily private land and the main land use is agriculture, mainly grazing and cropping. The generally
flat landscape and fertile soils of the lowland plains and lower slopes are highly conducive to
agriculture. The main demonstrated threats to the Seasonal Herbaceous Wetlands ecological
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community are: clearing of native wetland vegetation; altered hydrology of wetlands (e.g. draining or
flooding wetlands); altered water quality of wetlands (e.g. increased salinity, higher nutrient loads,
pollution); increased fragmentation and landscape disconnection; weed invasion; and inappropriate
grazing regimes (TSSC, 2012).
The main potential threat to the Seasonal Herbaceous Wetlands ecological community is climate
change, particularly predictions of continuing decline in rainfall and shifts away from regular patterns of
rainfall (Jin et al., 2009). There are indications that changes in seasonal rainfall patterns are having an
impact on the Seasonal Herbaceous Wetlands ecological community through more frequent drought.


Coastal Upland Swamps: It is acknowledged that many threats, notably impacts of subsidence,
inappropriate fire regimes and climate change still pose significant risks to the ecological community,
even where it occurs on conservation tenure.
There are past and ongoing threats to the Coastal Upland Swamps:
o

Clearing, for example, that associated with infrastructure, roads, quarries, surface facilities and
recreational facilities.

o

Altered hydrological processes.

o

Fracturing and drainage of shallow groundwater aquifers as a result of land subsidence.

o

Changes in climatic conditions and fire frequency associated with climate change.

o

High frequency fire threatening structurally dominant species and low variability fire regimes,
potentially threatening non-dominant species.

o

Localised disturbances, for example, those associated with unauthorised access by vehicles, trail
bikes, mountain bikes and horses.

The following listed key threatening processes are most relevant to the ecological community::
o

Land clearance

o

Loss of terrestrial climatic habitat caused by anthropogenic emissions of greenhouse gases

o

Novel biota and their impact on biodiversity

Relevant conservation advice,



recovery plans and threat
abatement plans

DRAFT Alphine Sphagnum Bogs and Associated Fens ecological community National Recovery Plan
(DoE 2014e).



Approved Conservation Advice for the Alpine Sphagnum Bogs and Associated Fens ecological
community (DoE 2008).



The Threatened Species Scientific Committee (2005d) lists the following as the priority recovery and
threat abatement actions required for the listed Temperate Highlands Peat Swamps on Sandstone
ecological community:





o

develop conservation agreements or covenants with landholders who have the swamps on their
properties

o

fence important remnants to control the impacts of certain introduced animals

o

identify seasonal and long-term fluctuations in the water flows and water quality regimes within
the swamps

o

minimise impacts from changes to water flow and water quality

o

manage weeds within and immediately adjacent to existing remnants

o

rehabilitate degraded remnants with local species, which are known to occur in these specific
environments.

Upland Wetlands: The priority recovery and threat abatement actions required for this ecological
community are:
o

prevent further draining or damming of the ecological community through council planning,
developing voluntary conservation agreements and/or developing property management
programs;

o

provide alternative water sources for stock;

o

fence wetlands, partly or entirely, to control grazing and access for stock;

o

avoid grazing wetlands straight after flood, after fire, when plants are flowering, seeding and
establishing, during waterbird breeding season and when the wetland is drying;

o

create and vegetate buffer zones around wetlands to control and filter run-off and erosion; and

o

remove and manage weeds. (TSSC 2005a)

Seasonal Herbaceous: Recovery Plan required, considerable work is needed to ensure continued
protection for this ecological community and to promote cross-jurisdictional cooperation, co-ordination
between land managers and support from key stakeholders with recovery actions. It is expected that
any existing management plans or conservation initiatives would be taken into account in the recovery
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plan (14/03/2012). (D0E 2014c).
Priority recovery and threat abatement actions can be done to support the recovery of the Seasonal
Herbaceous Wetlands ecological community under the headings Habitat Loss, Disturbance and
Modification and Invasive Weeds (more detailed info can be found online)


1.2

Coastal Upland Swamps: Recovery Plan not required. The following priority recovery and threat
abatement actions should be implemented to stop the decline of, and support the recovery of, the
Coastal Upland Swamps (TSSC 2014):
o

Habitat loss,

o

disturbance and modification,

o

Invasive species,

o

Fire and

o

Conservation advice.

Wetland communities risk review

Loss of native vegetation

Loss of Habitat

Direct mortality

Loss of Connectivity

Loss of resources (for
foraging / nesting fauna)

Fragmentation (edge
effects, isolation, barriers)

Disturbance (light, noise,
wind)

Water quality or
alterations to flow regimes

Invasive species

Spread of pathogens

Hazard

Minor work - preparatory, rehabilitation,
investigative

2/1/VL

1/1/VL

1/2/VL

2/1/VL

1/1/VL

1/1/VL

1/1/VL

2/2/L

2/3/M

2/2/L

Minor work - infrastructure work within road
footprint

1/1/VL

1/2/VL

1/2/VL

1/1/VL

1/2/VL

1/1/VL

1/2/VL

2/2/L

1/2/VL

2/1/VL

Minor work - supporting infrastructure

2/1/VL

1/1/VL

1/1/VL

1/1/VL

1/1/VL

1/1/VL

1/1/VL

2/2/L

1/2/VL

2/1/VL

Ancillary facilities

3/2/M

3/2/M

2/2/L

1/2/VL

2/2/L

1/2/VL

2/2/L

3/3/M

3/3/M

2/2/L

Primary infrastructure work

3/5/VH

4/5/VH

2/4/M

3/5/VH

2/4/M

4/5/VH

3/2/M

4/3/H

4/4/VH

2/3/M

Supporting infrastructure - basins, drains and
culverts

2/3/M

2/3/M

2/4/M

3/4/H

2/2/L

3/4/H

1/4/M

5/3/H

3/4/H

2/3/M

Work within waterways

2/2/L

2/4/M

2/4/M

4/4/VH

2/4/M

3/4/H

1/4/M

5/5/VH

3/4/H

2/2/L

1/1/VL

1/1/VL

1/1/VL

1/1/VL

1/1/VL

1/1/VL

1/2/VL

2/2/L

3/2/M

2/2/L

Activity

Utilities and fencing

1.3

Wetland communities assessment

Hazard and assessment
Loss of native vegetation and habitat
Primary infrastructure was assessed as a very high risk activity causing loss of habitat and clearing of native vegetation. These hazards are of
concern to the wetlands. This is primarily because they are either naturally restricted in their distributions or have been highly cleared. Roadwork
constructions will almost always result in clearing of vegetation. Where this intersects with the communities in the Wetlands group, significant
impacts are likely. Habitat loss is a key threat for most of communities in this group. However, it should be noted that clearing associated with roads
has only been listed for Coastal Upland Swamps in the Sydney Basin.
Loss of connectivity and fragmentation
Primary infrastructure, works in waterways and supporting infrastructure (basins, drains and culverts) were assessed as very high and high risk
activities causing a loss of connectivity and fragmentation of the wetlands. The loss of connectivity and fragmentation is of concern because these
communities are already fragmented and most of them persist as small patches. Primary infrastructure as explained above, will almost always result
in clearing vegetation, therefore increasing fragmentation. Works in waterways or with basins, drains and culverts were assessed as high to very
high risk activities because of the close linkages between wetland health and water regimes. Placing drains or basins near or within these
communities would result in fragmentation. Works in waterways may temporarily result in loss of connectivity. These activities will affect floristics and
structure and are at odds with recovery.
Water quality or alterations to flow regimes
Roads and Maritime Services
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Hazard and assessment
Because of the important relationship between water regimes and the persistence of the Wetlands group, the activities associated with primary
infrastructure, basins and drains were assessed as high risk activities. Works in waterways were assessed as very high risk activities that could alter
flow regimes in the Wetlands. All of the communities in this group rely on a specific water regime for a range of ecological processes. The wetlands
are inundated on a seasonal basis (Seasonal Herbaceous Wetlands) or rely on permanent water (Upland Wetlands of the New England Tablelands
and the Monaro Plateau). Alterations to flows at critical times for the seasonally inundated wetlands are likely to be of concern. Permanent diversion
of waterways feeding into other wetlands would also be of concern.
Invasive species
Primary infrastructure, works in basins, drains and culverts and waterways were assessed as either very high or high risk activities that could lead to
increased weed invasion in the Wetlands group. This is because these works have a likely or possible chance to introduce weeds, with a major
consequence to community structure and floristics. Invasion by weeds is listed as a key threat to all of the communities in this group.

1.4

Guidelines, policies and procedures relevant to Wetlands

Project development and assessment (pre-construction)
Roads and Maritime have a number of policies, guidelines, procedures (Program documents) that assist in identifying,
avoiding, minimising and assessing potential impacts to Specified Protected Matters. These documents support Roads
and Maritime fulfil their statutory responsibility under NSW and Federal legislation to consider and assess its activities
and its effect on the environment. Primarily, the approach taken by Roads and Maritime to assess potential impacts on
Specified Protected Matters is driven through the requirements of the Environmental assessment procedure for routine
and minor works (EIA PO5 1) or the Environmental assessment procedure for project review of environmental factors
(EIA PO5 2). Other key pre-construction guidance documents developed by Roads and Maritime that relate to Specified
Protected Matters include the Environmental Impact Assessment Practice Note - Biodiversity Assessment, the Draft
Wildlife Connectivity Guidelines – Managing Wildlife Connectivity on Road Projects and the Guideline for Biodiversity
Offsets.
Further detail regarding Roads and Maritime guidelines (pre-construction) that relate to identifying, avoiding, minimising
and assessing potential impacts to Specified Protected Matters is provided in Chapter 3 of the Strategic Assessment
Report.
Project implementation (construction)
Roads and Maritime also have a number of Program documents that assist in minimising and managing potential
impacts to Specified Protected Matters during the construction phase of projects, including through application of
measures identified in the Biodiversity Guidelines: Protecting and Managing Biodiversity on RTA Projects (2011) and
through a number of documents that specify Roads and Maritime requirements for contractors constructing projects,
including RMS QA Specification G36 – Environmental Protection (Ed4,Rev3 2014), RMS QA Specification G38 – Soil
and Water Management (Ed2, Rev1 2014) and RMS QA Specification G40 - Clearing and Grubbing (Ed1, Rev1 2012).
During construction Roads and Maritime implement their Environmental Performance System which manages workflow
associated with regular environmental inspections on construction and maintenance projects to reduce potential
environmental risks and evaluate the on-site environmental performance of contractors against their environmental
obligations under the contract and environmental legislation. Further detail regarding Roads and Maritime Program
documentation that assists in minimising and managing potential impacts to Specified Protected Matters in the
construction phase is provided in Chapter 3 of the Strategic Assessment Report.
The following table identifies other policies, guidelines and procedures applied by Roads and Maritime but not
developed by it, which are specifically relevant to wetland communities.
Relevant guideline

Summary

Temperate Highland Swamps: The Hawkesbury

This is a practical tool for managing and improving the health of the waterways in the

Nepean River Health Strategy area (Hawkesbury
Nepean Catchment Management Authority 2007)
appears to cover all swamps in Temperate Highland
Peat Swamps on Sandstone except Jackson's Bog
and Wildes Meadow Swamp.

catchment. The strategy provides a comprehensive understanding of the values, threats and
issues affecting:



255 river reaches



3600 km of waterways.

The strategy assists in the identification of priorities for the Catchment Management
Authority’s (CMA) on ground investment in river health to ensure environmental outcomes
are maximised. It is linked to the CMA’s Catchment Action Plan which informs the CMA’s
work for the next 10 years.
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Relevant guideline

Summary

The Sydney Catchment Authority (SCA) and the

The SCA has responsibility for the quality and quantity of water in catchment areas while

NSW National Parks and Wildlife Service (NPWS)
jointly manage the Special Areas, including the
Wingcarribee Swamp by the Special Areas Strategic
Plan for Management.

NPWS is the primary conservation agency in NSW and is the landowner of reserves within
some of the Special Areas. The plan replaces the Special Areas Strategic Plan of
Management 2007 and incorporates the former Wingcarribee Swamp Strategic Plan of
Management. This is a long-term plan to secure high quality water for the storages and
ensure ecosystem integrity of the Special Areas by providing framework for shared planning
and delivery of land management activities within Special Areas by the SCA and NPWS.

Coastal Upland Swamps relevant management

Plans of management documents work in conjunction with fire management strategies to

prescriptions exist including NPWS Plan of
Management for a number of National Parks and
Sydney Catchment Authority plans and policies.

form a set of Park management documents. Plans of management contain information on
the natural environments, Aboriginal heritage, history and recreational opportunities in a
park. These are legal documents explaining how a park will be managed.

1.5

Concluding statement – impacts to Specified Protected Matters

Potential risks to wetland communities identified in the risk review above include the loss, degradation and
fragmentation of habitat, loss of connectivity and activities which may introduce/spread invasive species or alter water
quality and hydrology regimes. Clearing or disturbance of key vegetation and associated habitats along with the risk of
invasive species and water quality and hydrology changes are of main concern. These risks may be derived from
uncontrolled clearing practices; movement of plant and personnel; and/or insufficient sediment controls and dewatering
activities can subsequently impact populations through loss of connectivity and fragmentation, reduce the extent of
suitable habitat and change habitat conditions.
In implementing their Program of policies, guidelines and procedures, Roads and Maritime apply standard Roads and
Maritime guidelines in conjunction with other guidelines (outlined in in the able above) to manage potential impacts to
wetland communities. Risks are managed throughout the project life-cycle through identifying important habitat and
populations, planning for habitat protection, appropriate design to minimise water quality impacts and barriers to
connectivity and devising mitigation measures to ensure ongoing protection of habitat and water quality throughout
operation of the project.
Based on the application of the Program, Roads and Maritime activities (that are subject to Part 5 of the EP&A Act)
would minimise, to the extent possible, the likelihood of an unacceptable impact to wetland communities.
Roads and Maritime have identified a number of key criteria that it will consider when determining whether an activity
will have an unacceptable impact on a Specified Protected Matter (refer Chapter 3 of the Strategic Assessment Report).
Where Roads and Maritime identify that an unacceptable impact on a Specified Protected Matter may occur, it will not
proceed with the activity as proposed. As identified in Chapter 4 of the Strategic Assessment Report, where Roads and
Maritime identify that an unacceptable impact on a Specified Protected Matter may occur it will consider a number of
options to reduce the impacts to a level that is acceptable, including reviewing the scope of the activity, reviewing the
approvals pathway for the activity and consulting with the Department of Environment regarding the activity. Roads and
Maritime will not proceed with the activity until such time as actions have been undertaken, or are committed to be
undertaken, to ensure impacts will not be unacceptable.

1.6
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1.

VC3 - Grassland vegetation communities

Communities included

Listing

SPRAT ID

Natural Grasslands of the Murray Valley Plains

Critically Endangered

117

Natural Temperate Grassland of the Southern Tablelands of NSW and the ACT

Endangered

14

Natural Grasslands on Basalt and Fine-textured Alluvial Plains of Northern NSW
and Southern Queensland

Critically Endangered

88

1.1

Grassland vegetation communities description

Item
Description

Distribution and habitat

Summary


Ecology and biology of the grassland vegetation communities group varies greatly. However, all
grassland communities are dominated by a range of perennial grass species and, in highly intact sites,
contain a large range of herbaceous species. The communities are often treeless, though trees of a
range of species may occur in low densities (generally <5-10% canopy cover across a patch), either as
isolated individuals or in clumps.



Community status is as follows:
o

Natural Grasslands of the Murray Valley Plains – This community has declined by approximately
90% of its former range. Current extent is approximately 168,000 ha, of which approximately
120,000 ha is in NSW (TSSC 2012a).

o

Natural Temperate Grassland of the Southern Tablelands of NSW and the ACT – The total extent
is approximately 3,900 ha (1,500 ha in ACT and approximately 2,400 ha in NSW that has been
surveyed). The community has declined by over 95% of its former range (ESSS 2000). The
SPRAT profile for this community is currently being updated and therefore this information may
change.

o

Natural Grasslands on Basalt and Fine-textured Alluvial Plains of Northern NSW and Southern
Queensland – The total extent is approximately 29,318 ha. The community has declined by an
estimated 95.7% of its former range (TSSC 2008a).



A range of flora and fauna are supported in grassland vegetation communities. Listed threatened flora
and fauna species also occur in these grassland vegetation communities, including numerous flora
species (various forbs and orchids), and numerous mammals, birds, lizards, amphibians, invertebrates
(ESSS 2000, TSSC 2008a, 2012a).



Condition thresholds/classes have been defined for all three communities: Natural Grasslands of the
Murray Valley Plains (TSSC 2012a), Natural Temperate Grassland of the Southern Tablelands of NSW
and the ACT (DoE 2014) and Natural Grasslands on Basalt and Fine-textured Alluvial Plains of
Northern NSW and Southern Queensland (TSSC 2008a).



Natural Grasslands of the Murray Valley Plains – occurs across NSW and Victoria, predominately
across the southern parts of the Riverina bioregion, although extends into parts of the Murray Darling
Depression and NSW South-Western Slopes bioregions. Most occurrences of Natural Grasslands of
the Murray Valley Plains are associated with Quaternary alluvial sediments (including the Shepparton
formation), consisting of calcareous clay loams and clays on wetter sites, including self-mulching
(cracking) clays.



Natural Temperate Grassland of the Southern Tablelands of NSW and the ACT – occurs within the
geographical region of the Southern Tablelands of NSW and ACT. It is mostly bounded by the Snowy
Mountains and the Brindabella Range in the south-west and the Kybeyan Range, Budawang Range
and coastal escarpments in the east. The Abercrombie River, Wyangala Dam, Booroowa and
Burrinjuck Dam correspond approximately with its north and north-western boundary. It is generally
located between altitudes 560 metres and 1200 metres on open plains and in valleys influenced by cold
air. Occurs on ridges, crests, hillsides, undulating plains, valleys and lower slopes, creeks, drainage
lines and river flats and is usually associated with heavy textured soils with low nutrient levels (DoE,
2014).



Natural Grasslands on Basalt and Fine-textured Alluvial Plains of Northern NSW and Southern
Queensland – occurs mainly in the Darling Downs of southern Queensland and the Liverpool Plains
and Moree Plains of northern NSW. Natural Grasslands on Basalt and Fine-textured Alluvial Plains of
Northern NSW and Southern Queensland is mainly associated with fine textured, often cracking clay
soils derived from either basalt or alluvium (ESSS 2000, TSSC 2008a, 2012a).
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Item

Community dynamics

Summary


Most species within all three vegetation communities flower in spring and are strongly influenced by soil
and climatic variables. The grassland vegetation communities may respond rapidly to changes such as
significant rainfall events or dry periods, but have after-effects that remain relatively stable for long
periods.



Past land use and disturbance also influences the dynamics of the ecological community.



In Natural Grasslands of the Murray Valley Plains and Natural Grasslands on Basalt and Fine-textured
Alluvial Plains of Northern NSW and Southern Queensland, the cracking clays that they are associated
with may swell and shrink as they successively become wet then dry. This process can kill tree
seedlings (and other species dependent upon a non-regenerative tap root) by breaking their root
systems (TSSC 2008a, 2012a)



Historically, small, ground-dwelling mammals, chiefly bandicoots and related species, maintained the
structure and function of the topsoil through their diggings, influencing the biological and physical
attributes of the topsoil (TSSC 2012a).



Little specific information is known about the invertebrate fauna of the ecological community. Important
functions are generally known for ants and wolf spiders in natural temperate grassland. Ants collect and
store seeds in and around their nests, thereby playing an important role in seed dispersal (TSSC
2012a).

It is difficult to summarise the community dynamics of vegetation communities in general. Disturbance e.g.
mechanical or fire may be required to stimulate germination in some communities. Flora species may be
pollinated or dispersed by wind or fauna.

Key threats

All species are impacted by the following:


Vegetation clearing



Mowing / slashing



Fragmentation



Grazing



Fire



Weed invasion



Feral animals



Fertilisers



Climate change

Conversion to croplands and dryland salinity also threaten Natural Grasslands of the Murray Valley Plains and
Natural Grasslands on Basalt and Fine-textured Alluvial Plains of Northern NSW and Southern Queensland
(TSSC 2008b and 2012b).
Natural Grasslands of the Murray Valley Plains and Natural Temperate Grassland of the Southern Tablelands of
NSW and the ACT are additionally threatened by inappropriate tree plantings or revegetation works, inappropriate
applications of chemicals (pesticides, fertilisers), and damage from feral animals (Environment ACT 2006, TSSC
2012b).
Relevant conservation advice,
recovery plans and threat
abatement plans



Commonwealth Conservation Advice has been prepared for Natural grasslands on basalt and finetextured alluvial plains of northern NSW and southern Queensland (TSSC 2008b) and Natural
Grasslands of the Murray Valley Plains (TSSC 2012b).





Under the Conservation Advice (TSSC 2008b, 2012b), the regional and local priority recovery and
threat abatement actions for grassland vegetation communities centre around managing:
o

Habitat loss, disturbance and modification

o

Invasive species

o

Trampling, browsing or grazing

o

Animal predation or competition

o

Fire

o

Conservation information

o

Enabling recovery of additional sites

Recovery Plans are required for all of the grassland vegetation communities (DoE 2014). The National
Recovery Plan for Natural Temperate Grassland of the Southern Tablelands of NSW and the ACT
(Environment ACT 2006) is the only existing recovery plan. It aims to :
o

Increase the information base

o

Conserve component species

o

Protect grasslands

o

Apply best practice management
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Item

Summary
o

Involve landholders and the community

o

Apply effective planning in a regional context

A relevant Recovery Plan exists for a related grassland community (Bluegrass (Dichanthium spp.)
dominant grasslands of the Brigalow Belt Bioregions (north and south); Butler 2007), although this
document is not directly related to the grassland vegetation communities in this group.


Relevant Threat Abatement Plans are the Threat Abatement Plan for Predation by European Fox
(DEWHA 2008a), the Threat Abatement Plan for Predation by Feral Cats (DEWHA 2008b),and the
Threat Abatement Plan for Competition and Land Degradation by Rabbits (DEWHA 2008c).

1.2

Grassland vegetation communities risk review

Loss of native vegetation

Loss of Habitat

Direct mortality

Loss of Connectivity

Loss of resources (for
foraging / nesting fauna)

Fragmentation (edge
effects, isolation, barriers)

Disturbance (light, noise,
wind)

Water quality or
alterations to flow regimes

Invasive species

Spread of pathogens

Hazard

Minor work - preparatory, rehabilitation,
investigative

1/1/VL

1/1/VL

1/1/VL

1/1/VL

1/1/VL

1/1/VL

1/1/VL

1/1/VL

3/3/M

3/3/M

Minor work - infrastructure work within
road footprint

1/1/VL

2/2/L

2/2/L

1/1/VL

2/2/L

1/1/VL

2/2/L

1/1/VL

3/3/M

3/3/M

Minor work - supporting infrastructure

1/1/VL

1/1/VL

1/1/VL

1/1/VL

1/1/VL

1/1/VL

2/2/L

1/1/VL

3/3/M

3/3/M

Ancillary facilities

2/2/L

2/2/L

2/2/L

1/1/VL

2/2/L

1/1/VL

2/2/L

1/1/VL

3/3/M

3/3/M

Primary infrastructure work

3/4/H

3/4/H

3/4/H

3/3/M

3/3/M

3/4/H

3/3/M

3/3/M

3/4/H

3/3/M

Supporting infrastructure - basins, drains
and culverts

1/2/VL

1/2/VL

1/2/VL

1/1/VL

1/2/VL

1/1/VL

1/2/VL

2/2/L

3/3/M

3/3/M

Work within waterways

1/1/VL

1/1/VL

1/1/VL

1/1/VL

1/1/VL

1/1/VL

1/2/VL

1/1/VL

1/2/VL

1/2/VL

Utilities and fencing

1/1/VL

1/1/VL

1/1/VL

1/1/VL

1/1/VL

1/1/VL

1/1/VL

1/1/VL

3/3/M

3/3/M

Activity

1.3

Grassland vegetation communities assessment

Hazard and assessment
Loss of native vegetation and habitat
Primary infrastructure works were assessed as high risk activities causing the loss of vegetation and habitat and impacting grassland vegetation
communities. While some grassland vegetation communities have relatively large extents, for example Natural Grasslands of the Murray Valley
Plains with 120,000 ha in NSW (TSSC 2012a), grassland vegetation communities have declined by between 90 and 96% of their former extents
(ESSS 2000, TSSC 2008a, 2012a) and are highly fragmented. Any removal of vegetation and habitat, even at a small scale, would impact on these
highly cleared and fragmented vegetation communities. The main threat to grassland vegetation communities is further clearing of vegetation for
cropping/mining/urban development (ESSS 2000, TSSC 2008b and 2012b). Under the Conservation Advice for two of the grassland vegetation
communities (TSSC 2008b, 2012b), the regional and local priority recovery and threat abatement actions for grassland vegetation communities
centre around managing habitat loss and modification. A key objective of the National Recovery Plan for Natural Temperate Grassland of the
Southern Tablelands of NSW and the ACT (Environment ACT 2006) is to protect grasslands. Clearing of native vegetation and habitat would be
inconsistent with recovery actions,
Direct mortality
Primary infrastructure works were assessed as high risk activities causing direct mortality. While the likelihood of direct mortality was assessed as
moderate (i.e. it was possible), the impact to the community from a loss of individuals was considered major. All grassland vegetation communities
meet the criterion for listing as critically endangered/endangered communities for reductions in community integrity through the loss of key
vegetation and fauna components, or loss of species diversity/changing species composition (ESSS 2000, TSSC 2008a, 2012a). Mortality of
individual flora and fauna species in the community could result in a decline of potentially functionally important species and further reduce
community integrity.
Fragmentation (edge effects, isolation, barriers)
Primary infrastructure works were assessed as high risk activities causing habitat fragmentation. This is because the impact of fragmentation would
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Hazard and assessment
be major. Grassland vegetation communities are already highly fragmented, with all communities meeting the criterion for listing as critically
endangered/endangered ecological communities for reductions in community integrity through fragmentation of habitat. The main threat to these
communities after clearing and habitat loss is habitat fragmentation. The Recovery Plan for Natural Temperate Grassland of the Southern
Tablelands of NSW and the ACT (Environment ACT 2006) includes a guide for decision makers (Section 8) to maintain connectivity and avoid
fragmentation by infrastructure such as roads, service lines and easements. Fragmentation of grassland vegetation communities would be
inconsistent with recovery actions.
Invasive species
Primary infrastructure works were assessed as high risk activities with respect to increasing weeds and facilitating the movement of feral fauna,
impacting grassland vegetation communities through direct competition with native flora/fauna species in the community, or through predation. This
community is threatened by invasive species and animal predation or competition (ESSS 2000, TSSC 2008a, 2012a). High impact weeds are listed
in the Conservation Advice for Natural grasslands on basalt and fine-textured alluvial plains of northern NSW and southern Queensland (TSSC
2008b) and Natural Grasslands of the Murray Valley Plains (TSSC 2012b), and in the recovery plan for Natural Temperate Grassland of the
Southern Tablelands of NSW and the ACT (Environment ACT 2006).

1.4

Guidelines, policies and procedures relevant to Grassland vegetation communities

Project development and assessment (pre-construction)
Roads and Maritime have a number of policies, guidelines, procedures (Program documents) that assist in identifying,
avoiding, minimising and assessing potential impacts to Specified Protected Matters. These documents support Roads
and Maritime fulfil their statutory responsibility under NSW and Federal legislation to consider and assess its activities
and its effect on the environment. Primarily, the approach taken by Roads and Maritime to assess potential impacts on
Specified Protected Matters is driven through the requirements of the Environmental assessment procedure for routine
and minor works (EIA PO5 1) or the Environmental assessment procedure for project review of environmental factors
(EIA PO5 2). Other key pre-construction guidance documents developed by Roads and Maritime that relate to Specified
Protected Matters include the Environmental Impact Assessment Practice Note - Biodiversity Assessment, the Draft
Wildlife Connectivity Guidelines – Managing Wildlife Connectivity on Road Projects and the Guideline for Biodiversity
Offsets.
Further detail regarding Roads and Maritime guidelines (pre-construction) that relate to identifying, avoiding, minimising
and assessing potential impacts to Specified Protected Matters is provided in Chapter 3 of the Strategic Assessment
Report.
Project implementation (construction)
Roads and Maritime also have a number of Program documents that assist in minimising and managing potential
impacts to Specified Protected Matters during the construction phase of projects, including through application of
measures identified in the Biodiversity Guidelines: Protecting and Managing Biodiversity on RTA Projects (2011) and
through a number of documents that specify Roads and Maritime requirements for contractors constructing projects,
including RMS QA Specification G36 – Environmental Protection (Ed4,Rev3 2014), RMS QA Specification G38 – Soil
and Water Management (Ed2, Rev1 2014) and RMS QA Specification G40 - Clearing and Grubbing (Ed1, Rev1 2012).
During construction Roads and Maritime implement their Environmental Performance System which manages workflow
associated with regular environmental inspections on construction and maintenance projects to reduce potential
environmental risks and evaluate the on-site environmental performance of contractors against their environmental
obligations under the contract and environmental legislation. Further detail regarding Roads and Maritime Program
documentation that assists in minimising and managing potential impacts to Specified Protected Matters in the
construction phase is provided in Chapter 3 of the Strategic Assessment Report.
The following table identifies other policies, guidelines and procedures applied by Roads and Maritime but not
developed by it, which are specifically relevant to grassland vegetation communities.

Relevant guideline

Summary

Managing Native Grassland: a guide to
management for conservation, production and
landscape protection (Eddy, 2002)

This document was produced by World Wide Fund for Nature (WWF) as part of its Monaro
Remnant Native Grasslands Project with funding from the National Landcare Program of the
Natural Heritage Trust fund. The aim of this document is to provide background information,
guidance and encouragement to managers of native grasslands.

The management of natural grasslands on the
Riverine Plain of south-eastern Australia (Diez and

This report was developed with funding from the Australian Nature Conservation Agency to
provide management strategies for the natural grasslands of the Riverine Plain of south-
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Relevant guideline

Summary

Foreman, 1996)

eastern Australia.

Biodiversity in the Paddock: A land Manager's
Guide (Dorough, et al., 2008)

A CSIRO Sustainable Ecosystems handbook on sustainability of native pastures. This book
is a practical field guide to help graziers and land managers achieve biodiversity outcomes
alongside the utilisation of native pastures.

Native vegetation guide for the Riverina: notes for

This guide provides practical information about biodiversity conservation in the Riverina such
as how to manage remnant vegetation, which locally native trees, shrubs and ground covers
to plant in which district and how to go about replanting.

land managers on its management and revegetation
(Kent, et al., 2002)
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Relevant guideline

Summary

Managing Native Pasture for Agriculture and
Conservation (Langford, 2005)

Management document considering the:

Management of remnant lowland grasslands and
grassy woodlands for nature conservation: a review
(Lunt, 1991)



Effect of defoliation on the ability of the plant to withstand drought.



Effect of soil cover on the rate of soil erosion.



Need for seedling opportunities that allow recruitment and replenishment of soil
seed bank.



Likely benefit of diversity of species on drought tolerance.



Effect of overgrazing on pasture composition.



Benefits of periodic resting.

A review by Lunt (1991) of recent literature relevant to the conservation management of
remnant lowland grasslands and grassy woodlands. Issues discussed include:


Grazing by stock and native herbivores.



Burning, ploughing, grading, mowing, trampling, tree regeneration and planting.



Herbicides and fertilisers.



Rehabilitation and ecosystem re-creation.

Plains wandering: exploring the grassy plains of
south-eastern Australia (Lunt, et al., 1998)

This document is a field guide has been written to foster awareness of the beauty and plight
of Australia’s grasslands. It is for all who wish to learn more about the Plains and identify
some of its characteristic plants.

Guide to Best Practice Conservation of Temperate
Native Grasslands (Ross, 1999)

This project aims to ensure that the most successful methods developed for grassland
conservation are documented and applied to current and new on-ground projects and that
the benefits of grassland conservation to landholders and the broader community are
maximised. It also aims to develop a practical vision of the nature of landscape-scale
temperate grassland conservation and the means for its realisation.

Commonwealth Listing Advice on Natural

Advice to the Minister for the Environment, Heritage and the Arts from the Threatened
Species Scientific Committee on an amendment to the list of Threatened Ecological
Communities under the EPBC Act including:

Temperate Grassland of the Southern Tablelands of
NSW and the Australian Capital Territory (ESSS,
2000)

Commonwealth Listing Advice on Natural
grasslands on basalt and fine-textured alluvial plains
of northern New South Wales and southern
Queensland (TSSC, 2008a)

Commonwealth Listing Advice on Natural
Grasslands of the Murray Valley Plains (TSSC,
2012a)



Name of the Community.



Description of the Community, condition thresholds and relevant biology and
ecology.



Evidence why the community requires listing.



Past and current distributions.

Advice to the Minister for the Environment, Heritage and the Arts from the Threatened
Species Scientific Committee on an amendment to the list of Threatened Ecological
Communities under the EPBC Act including:


Name of the Community.



Details of public consultation.



Summary of conclusion.



Description of the Community, condition thresholds and relevant biology and
ecology.



National context.



Description of threats.



The Committees judgement processes in relation to the EPBC Act criteria.

Advice to the Minister for the Environment, Heritage and the Arts from the Threatened
Species Scientific Committee on an amendment to the list of Threatened Ecological
Communities under the EPBC Act including:


Name of the Community.



Details of public consultation.



Summary of conclusion.



Description of the Community, condition thresholds and relevant biology and
ecology.



National context.



Description of threats.



The Committees judgement processes in relation to the EPBC Act criteria.
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1.5

Concluding statement – impacts to Specified Protected Matters

Potential risks to grassland vegetation communities identified in the risk review above include the loss, degradation and
fragmentation of habitat and activities which may introduce/spread invasive species. Clearing or disturbance of key
vegetation and associated habitats along with the risk of invasive species from uncontrolled clearing practices and
movement of plant and personnel can subsequently impact populations through loss of connectivity and fragmentation,
reduce the extent of suitable habitat and change habitat conditions.
In implementing their Program of policies, guidelines and procedures, Roads and Maritime apply standard Roads and
Maritime guidelines in conjunction with other guidelines (outlined in in the able above) to manage potential impacts to
grassland vegetation communities. Risks are managed throughout the project life-cycle through identifying important
habitat and populations, planning for habitat protection, appropriate design to minimise water quality impacts and
barriers to connectivity and devising mitigation measures to ensure ongoing protection of habitat and water quality
throughout operation of the project.
Based on the application of the Program, Roads and Maritime activities (that are subject to Part 5 of the EP&A Act)
would minimise, to the extent possible, the likelihood of an unacceptable impact to grassland vegetation communities.
Roads and Maritime have identified a number of key criteria that it will consider when determining whether an activity
will have an unacceptable impact on a Specified Protected Matter (refer Chapter 3 of the Strategic Assessment Report).
Where Roads and Maritime identify that an unacceptable impact on a Specified Protected Matter may occur, it will not
proceed with the activity as proposed. As identified in Chapter 4 of the Strategic Assessment Report, where Roads and
Maritime identify that an unacceptable impact on a Specified Protected Matter may occur it will consider a number of
options to reduce the impacts to a level that is acceptable, including reviewing the scope of the activity, reviewing the
approvals pathway for the activity and consulting with the Department of Environment regarding the activity. Roads and
Maritime will not proceed with the activity until such time as actions have been undertaken, or are committed to be
undertaken, to ensure impacts will not be unacceptable.
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1.

VC4 - Grassy woodland communities

Communities included

Listing

SPRAT ID

Cumberland Plain Shale Woodlands and Shale-Gravel Transition Forest

Critically Endangered

112

Coolibah - Black Box Woodlands of the Darling Riverine Plains and the
Brigalow Belt South Bioregions

Endangered

66

Lowland Grassy Woodland in the South East Corner Bioregion

Critically Endangered

82

New England Peppermint (Eucalyptus nova-anglica) Grassy Woodlands

Critically Endangered

83

Grey Box (Eucalyptus microcarpa) Grassy Woodlands and Derived Native
Grasslands of South-eastern Australia

Endangered

86

Weeping Myall Woodlands

Endangered

98

Hunter Valley Weeping Myall (Acacia pendula) Woodland

Critically Endangered

44

1.1

Grassy woodland communities description

Item
Description

Summary


Cumberland Plain Shale Woodlands and Shale-Gravel Transition Forest has several vegetation layers
in its natural state. The tree canopy is typically dominated by Eucalyptus moluccana (Grey Box), E.
tereticornis (Forest Red Gum), and/or E. fibrosa (Red Ironbark). Smaller trees and shrubs grow
underneath the tree canopy. The vegetation on the ground is a mix of grasses and herbs (DEWHA
2010).
Community status is as follows:
o



Cumberland Plain Shale Woodlands and Shale-Gravel Transition Forest Less than 10% of this
community now remains and about 70 per cent of the remaining ecological community occurs in
patches that are less than five hectares (DEWHA 2010).

The Coolibah – Black Box Woodlands represent occurrences of one type of eucalypt woodland where
Eucalyptus coolabah subsp. coolabah (Coolibah, Coolabah) and/or Eucalyptus largiflorens (Black Box)
are the dominant canopy species and where the understorey tends to be grassy (TSCC 2011b).
The Coolibah – Black Box Woodlands are found on the grey, self-mulching clays of periodically
waterlogged floodplains, swamp margins, ephemeral wetlands, and stream levees. The landscape is
flat to low relief where small changes in slope and height can influence the species composition. Parts
of the ecological community associated with drainage depressions, or areas of lower floodplain remain
inundated for longer periods than parts of the ecological community associated with higher floodplain
areas of the distribution (TSSC 2011b).
Coolibah – Black Box Woodlands are found in a climatic zone that has summer dominant rainfall with
an average annual rainfall ranging from approximately 250 to 700 mm per year (TSSC 2011b).
The community status is as follows:
o



The data from Keith et al. (2009) were combined with the regional ecosystem mapping by the
Queensland Herbarium (Accad et al., 2008) when deriving estimates of total decline across the
whole of the ecological community. When combined, these data show that decline of the
ecological community across its entire distribution has been approximately 65% (TSSC 2011b).

The species composition of a patch of Lowland Grassy Woodland is influenced by the size of the site,
recent rainfall or drought conditions and disturbance history (including grazing, land clearing and fire).
The number and relative abundance of species changes with time since fire, and may also change in
response to changes in fire frequency or grazing regime (TSSC 2013b). The canopy is typically
dominated by Eucalyptus tereticornis (Forest Red Gum) and/or Angophora floribunda (Rough-barked
Apple). Associated tree species include E. globoidea (White Stringybark) and E. bosistoana (Coastal
Grey Box). Eucalyptus pauciflora (Snow Gum) or E. melliodora (Yellow Box) may be dominant in some
areas. Some areas have limited occurrences of forest red gum and rough barked apple. For example,
Lowland Grassy Woodland in the Towamba Valley is more commonly dominated by yellow box and
snow gum (TSSC 2013b).
The community status is as follows:
o

Lowland Grassy Woodland in the South East Corner Bioregion Since European settlement,
Lowland Grassy Woodland has undergone a reduction in extent having been cleared or
substantially modified by farming and development to the point that no unmodified examples
remain. Remnants are primarily confined to private property or small public reserves such as
Travelling Stock Reserves, cemeteries and roadsides. The majority of remnants of the ecological
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Item

Summary
community are very small (< 10 ha) (TSSC 2013a). The total area of Lowland Grassy Woodland
remaining in the South East Corner bioregion is estimated to be 6,000–14,000 ha, representing
approximately 10–25% of the extent before European settlement (Tozer et al., 2010)


The New England Peppermint (Eucalyptus nova-anglica) Grassy Woodlands ecological community is a
type of temperate grassy eucalypt woodland to open forest in which the tree canopy is dominated or codominated by Eucalyptus nova-anglica and the ground layer is mostly grassy. Eucalyptus nova-anglica
is a tree species that is restricted to northeastern NSW and the far south of Queensland (TSSC 2011c).
Grassy woodlands are dominated by widely spaced eucalypts. Their diverse ground layer of grasses
and herbs are their most distinctive ecological character and underpin their pastoral value. Long-lived
perennial tussock grasses form the structural matrix of the understorey, while a variety of other plant
forms occupy the inter-tussock spaces (TSSC 2011c).
The community status is as follows:
o



The most recent comprehensive data on the national extent of the New England Peppermint
Grassy Woodlands are provided by Benson et al. (in prep.) for NSW and by Accad et al. (2008)
for Queensland. Their estimates of extent and decline indicate a national decline in the order of
82.5%, from 80,500 ha to 14,000 ha (TSSC 2011c). Benson and Ashby (2000) provide more
detailed estimates of decline for the Guyra region of NSW. Their data specifically distinguish
remnants with a predominantly native understorey from those with a mostly exotic (i.e. weeds or
pasture) understorey. The ecological community is likely to have undergone an overall decline in
NSW of 82 – 86%.

The biology and ecology of the Grey Box (E. microcarpa) Grassy Woodlands and Derived Native
Grasslands of South-Eastern Australia ecological community are poorly known relative to other types of
temperate woodland. Patterns of the understorey flora have not been comprehensively studied (Prober
and Thiele, 2004) and further work is needed on the faunal component also. The core extent of the
ecological community is notable for its transitional position in the landscape between the temperate
grassy woodlands of the lower slopes and tablelands and the inland riverine and semi-arid woodlands
of inland Australia. For example, in NSW there is a subtle and gradual east-west floristic gradient for
grassy box woodlands with a gradual shift in the dominant understorey grasses from Themeda triandra
(Kangaroo Grass) and Poa sieberiana (Grey Tussock-grass) in the eastern woodlands towards
Austrostipa scabra (Rough Spear-grass), Austrodanthonia species (Wallaby-grasses) and Enteropogon
species (Windmill-grasses) in the western box woodlands dominated by E. microcarpa (Grey Box) or E.
populnea (Poplar Box) (Prober and Thiele, 2004; Keith, 2004). The diversity of canopy species also
decreases with latitude (Keith, 2004).
Community status is as follows:
o



There are significant gaps in knowledge about the historic and current extent of the Grey Box
Grassy Woodlands and Derived Native Grasslands of South-Eastern Australia ecological
community, due to limited mapping in some parts of the ecological community’s large range. The
ecological community has declined from between 1.8 to 2.0 million hectares to a present extent of
between 300,000 to 330,000 hectares in NSW. This indicates a decline in extent in the order of
83% (Benson et al. 2006, Benson 2008). Victoria has also experienced a decline in extent for the
ecological community from an estimated pre-European extent of about 1.5 million hectares based
on data from the Department of Sustainability and Environment (2004; 2007). The 2007 data from
vegetation modelling implies that the extent of decline is slightly less than for NSW, about 78%
with 200,000 ha remaining. In South Australia the extent of the ecological community has
severely declined from at least 40,578 ha to about 2,489 ha. This represents a decline in extent
of about 93.9%. It is assumed that the rates of decline measured for the Adelaide-Mount Lofty
and the south-east regions are indicative of the general decline of the ecological community
across South Australia. (TSSC 2011b).

Weeping Myall Woodlands occur in a range from open woodlands to woodlands, in which Acacia
pendula (Weeping Myall) trees are the sole or dominant overstorey species. Other common names for
Weeping Myall include Myall, Boree, Balaar, Nilyah, Bastard Gidgee, and Silver Leaf Boree. Weeping
Myall trees often occur in monotypic stands, however other vegetation may also occur in the ecological
community, though not as dominant species. These include: Western Rosewood (Alectryon oleifolius
subsp. elongatus); Poplar Box (Eucalyptus populnea); or Black Box (Eucalyptus largiflorens) (NSW
Scientific Committee 2005; Keith 2004). Grey Mistletoe (Amyema quandang) commonly occurs on the
branches of Weeping Myall trees throughout the ecological community’s range (NSW Scientific
Committee 2005).
Community status is as follows:
o

Estimates for percentage decline vary from 56% to 96% depending on the particular region
studied (White et al. 2002; Miles 2001; Western Riverina Vegetation Management Committee
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2001; Benson 2006; Kerr et al. 2003). However, the only information that refers to NSW as a
whole are the vegetation communities identified by Benson (2006). The Weeping Myall
Woodlands have declined from an original extent of between 1,900,000 ha and 3,300,000 ha to a
current extent of between 190,000 ha and 330,000 ha. This represents a decline of extent within
the range 83% to 94%.


The Hunter Valley Weeping Myall (Acacia pendula) Woodland consists of species including Coobah
(Acacia salicina) and Scrub Wilga (Geijera salicifolia) up to 10 m high. Yarran (Acacia omalophylla),
Wilga (Geijera parviflora), Stiff Canthium (Psydrax odorata), Hop Bush (Dodonaea viscosa), Native
Olive (Notolaea microphylla), Caustic Bush (Sarcostemma viminale), Silver Cassia (Senna
artemisioides) and Red Bead Bush (Spartothamnella juncea) present in the small tree/shrub layer. The
ground stratum is dense and primarily grassy. Grasses include Kangaroo Grass (Themeda
triandra/australis), Wallaby Grass (Austrodanthonia spp.), Snow Grass (Poa sieberiana) and Barbed
Wire Grass (Cymbopogon refractus) (TSSC 2005). Some forbs, e.g. Common Everlasting
(Chrysocephalum apiculatum) and low shrubs, often chenopods such as Ruby Saltbush (Enchylaena
tomentosa) also may be present.
Community status is as follows:
o

Distribution and habitat

The presence of this community in the Hunter Valley is a relict of a formerly more extensive
distribution. Past distribution of this community is difficult to determine but it is known that it
no long exists at many of its former sites due to irreversible land clearings and modifications.
The natural population and planted sites are defined to be approximately bound by Merriwa,
Cessnock and Scone (TSSC 2014). The largest patch is at Jerry's Plains and is 2 ha in area
and contains about 200 Weeping Myall trees (TSSC 2005). None of this ecological
community exists in protected areas (TSSC 2005).



A range of flora and fauna are supported in Grassy Woodland vegetation communities. Listed
threatened flora and fauna species also occur in these grassy woodland vegetation communities,
including various forbs and orchids, and numerous mammals, birds, lizards, amphibians, invertebrates.



Condition thresholds/classes have been defined for all seven communities: Cumberland Plain Shale
Woodlands and Shale-Gravel Transition Forest (2008c), Coolibah-Black Box Woodland of the Darling
Riverine Plains and the Brigalow Belt South Bioregions (TSSC 2011a), Lowland Grassy Woodland in
the South East Corner Bioregion (TSSC 2013a), New England Peppermint (Eucalyptus nova-anglica)
Grassy Woodlands (TSSC 2011c), Grey Box (Eucalyptus microcarpa) Grassy Woodlands and Derived
Native Grasslands of South-eastern Australia (TSSC 2011b), Weeping Myall Woodlands (TSSC 2008b)
and Hunter Valley Weeping Myall (Acacia pendula) Woodland (TSSC 2014).



Cumberland Plain Shale Woodlands and Shale-Gravel Transition Forest lies in a coastal valley rain
shadow that occupies the driest part of the Cumberland Plain. It typically occurs on flat to undulating or
hilly terrain, at elevations up to about 350 m above sea level, and on clay soils (derived from
Wianamatta Group shales), with some occurrences on other soils. Annual rainfall in the region typically
lies within the range of 700–900 mm (DEWHA 2010). The Cumberland Plain Shale Woodlands and
Shale-Gravel Transition Forest is endemic to New South Wales, specifically the area in and around
western Sydney. It mostly occurs within the Cumberland subregion of the Sydney Basin bioregion, with
some occurrences extending into neighbouring subregions. The ecological community is known to
occur in these local government areas: Auburn, Bankstown, Baulkham Hills, Blacktown, Camden,
Campbelltown, Fairfield, Hawkesbury, Holroyd, Liverpool, Parramatta, Penrith and Wollondilly.
However, it is possible that some remnants may occur in neighbouring areas not listed above (DEWHA
2010).



Most patches occur on private land, some in nature reserves such as Mt Annan Botanic Garden,
Mulgoa Nature Reserve, Prospect Nature Reserve and Scheyville National Park (DEWHA 2010).
Priority Conservation Lands are integrated with existing land-use planning strategies and have
identified as regional priorities for the implementation of recovery actions (DECCW 2011).



The Coolibah – Black Box Woodlands of the Darling Riverine Plains and the Brigalow Belt South
Bioregions ecological community (hereafter, Coolibah – Black Box Woodlands) is associated with the
floodplains and drainage areas of the Darling Riverine Plains and the Brigalow Belt South IBRA
bioregions. This ecological community is a floodplain community situated within the upper reaches of
the Murray-Darling Basin and southern part of the Fitzroy River system and is limited to the Darling
Riverine Plains and Brigalow Belt South bioregions, situated in northern NSW and southern
Queensland. The southern limit of the ecological community is the southern boundary of the Darling
Riverine Plains bioregion in NSW. This equates with the southern distributional limit for Coolibah. The
northern limit is the northern boundary of the Brigalow Belt South bioregion in Queensland (TSSC
2011a).



The level of reservation for the ecological community is generally very low, with estimates ranging from
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three to five per cent of the current extent of the ecological community existing in conservation reserves
(TSSC 2011a).


The Lowland Grassy Woodland in the South East Corner Bioregion is associated with rain shadow
areas (mean annual rainfall 750 – 1100 mm/year) on undulating terrain at altitudes below 500 metres
above sea level. These areas usually occur on relatively fertile soils on granite substrates or other
igneous rock or occasionally on soils derived from metasediments and basalt, where they occur within
granite areas (e.g. acid volcanic, alluvial and fine-grained sedimentary substrates). The Lowland
Grassy Woodland ecological community typically occurs as a grassy woodland but may also exhibit a
more open forest structure. The Lowland Grassy Woodland in the South East Corner Bioregion
ecological community originally occupied much of the lower parts of the landscape on rolling hills of the
coastal river valleys in the NSW part of the South East Corner bioregion (south of, and including, the
Clyde River catchment). Former strongholds include the Bega and Cobargo valleys and the Moruya
area with smaller patches at Belowra, in the upper Towamba Valley and a few locations (with higher
soil fertility) closer to the coast (e.g. Coila, Bingie Bingie, Tanja and Goalen Head) including basalt
derived clay loams in coastal areas of the Eurobodalla Shire (e.g. Congo). Further inland and at higher
elevation, the sandy granitoid soils of the Araluen Valley also support grassy woodlands that are part of
the ecological community (TSSC 2013b)



Vegetation types such as Lowland Grassy Woodland in the South East Corner Bioregion have a very
low proportion of their extent in conservation reserves. Approximately 5% of the current extent of this
ecological community is protected in reserves such as Eurobodalla and Mimosa National Parks (TSSC
2013b).



New England Peppermint Grassy Woodland mainly occurs on the tablelands of southern Queensland
and northern New South Wales, known as the New England or Northern tablelands. The dominant
structural feature of the New England tablelands is the New England Fold Belt, composed of
sedimentary rocks of Carboniferous to Permian age. Much of the bedrock is now overlain by Tertiary
basalt flows that lie on river gravels and sands or on lake sediments. As the basalt erodes the sands
are exposed and have been mined for the gemstones and ore they contain.



Woodlands within reserves are protected from certain threats, notably widespread clearing, but remain
prone to other serious threats such as weed invasion. However, very little of the New England
Peppermint Grassy Woodlands ecological community in New South Wales is protected through
reservation. The available information indicates that only 1.8% of the ecological community is protected
in formal reserves across its national extent (TSSC 2011c). The reservation of the national ecological
community differs between New South Wales (0.8%) and Queensland (94%). The Queensland
occurrences are almost entirely within Girraween National Park (TSSC 2011c).



The Grey Box Grassy Woodlands and Derived Native Grasslands of South-Eastern Australia ecological
community occurs from central-western NSW, through northern and central Victoria into South
Australia. The core distribution of the ecological community lies within the NSW South Western Slopes,
Riverina, Victorian Midlands and Murray Darling Depression bioregions but occurrences of the national
ecological community may also extend into some of the adjoining bioregions. Small, disjunct pockets of
the ecological community occur in the Victorian Volcanic Plain Bioregion around Melton and Sunbury,
west of Melbourne (TSSC 2011b).



Much of the Grey Box Grassy Woodlands and Derived Native Grasslands of South-Eastern Australia
ecological community is likely to remain under private land tenure, where it is subject to a range of
threats, notably further clearing. Little of the ecological community occurs within conservation reserves.
In NSW only about 527 ha occurs within formal conservation reserves and another 445 ha are under
secure property agreements. Altogether, this amounts to a very low level of protection of <1% of the
remaining extent of these units in NSW. Additional sites may be protected through informal reserves,
or in State Forests. However, it is unlikely that these would substantially alter the proportion reserved. A
number of known good sites presently exist outside of formal protection, in TSRs, where they are
subject to potential threats, especially if the future management of those TSRs substantially changes
from its present conservation-oriented focus (TSSC 2011b).



All known patches of Weeping Myall Woodland are subject to ongoing threats and very little occur
within conservation reserves. The main distribution is thought to be centred around the Riverina
bioregion with patchier distribution in northern NSW.. The largest continuous area of Weeping Myall
Woodland extends northwest of Wee Waa from Merrywinebone and Rowena west to Walgett (TSSC
2008a).



The known stands of the Hunter Valley Weeping Myall (Acacia pendula) Woodland occur between the
localities of Warkworth and Wybong, The largest and best known patch is at Jerrys Plains cemetery in
the Hunter Valley, in the South Hunter Province of the Sydney Basin Bioregion (TSSC 2014). The
ecological community lies on the floor of the Hunter Valley, at elevations of 60 to 150 metres above sea
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level (ASL). Acacia pendula in the Hunter Valley generally, occurs in small stands on heavy, brown clay
soils. Peake (2006) suggested that heavy clay soils were the favoured substrate, and that many sites
appeared to be located in flood washouts.
Weeping Myall is likely to be a long-lived tree, with estimates that some of the older trees in the Hunter
Valley may be 100 or more years old (Umwelt 2006a). Adult trees growing at the Jerrys Plains
Cemetery remnant are about 55+ years old, based on aerial photographic records of the site which
show it was largely cleared of woody vegetation in 1958 (Umwelt 2006b).
Most stands of A. pendula are not part of the ecological community as they comprise dense regrowth of
suckers, over a largely absent shrub layer and a ground layer where the cover of native grasses and
forbs is depauperate due to grazing impacts, weed invasion and erosion.

Community dynamics



Cumberland Plain Shale Woodlands and Shale-Gravel Transition Forest is the name given to the
ecological community in the Sydney Basin bioregion associated with clay soils derived from
Wianamatta Group geology, or more rarely alluvial substrates, on the Cumberland Plain, a rainshadow
area to the west of Sydney's Central Business District. The number and relative abundance of species
will change with time since fire, and may also change in response to changes in fire frequency or
grazing regime. At any one time, above-ground individuals of some species may be absent, but the
species may be represented below ground in soil seed banks or as dormant structures such as bulbs,
corms, rhizomes, rootstocks or lignotubers.



Coolibah - Black Box Woodlands of the Darling Riverine Plains and the Brigalow Belt South Bioregions:
Floodplain plant communities have developed in response to the wetting and drying cycles they
experience, and this is predominantly due to flood wetting rather than local rainfall. Soil wetting through
flood events is essential for the lifecycles of the longer-lived plants, whereas local rainfall is sufficient for
many shorter-lived plants to exist between flood events. Periodic flood events provide essential
regeneration events for flora through seed germination and recruitment. The close relationship between
flooding and seedling recruitment is well known for a wide range of floodplain plants. Flooding can
stimulate the dense regeneration of Coolibah, Black Box and other species from the soil seed bank.
Seedling densities of Coolibah may be very high - around 3000 seedlings per hectare. Many dense
stands of Coolibah – Black Box Woodlands can be linked with specific flood events, given the
irregularity of large inundation events combined with appropriate conditions and timing for germination
and establishment of seedling. As the dense regeneration matures, the seedlings undergo self-thinning
leading to a progressively more open tree canopy over time, which may be over a 100 year timeframe
(TSSC 2011a).



Lowland Grassland Woodland in the South East Corner Bioregion: The severity and frequency of fire,
grazing or fertiliser regimes also markedly affects appearance, species composition and functionality in
the ground layer. These regimes influence the density of the native tussock sward, the diversity of the
native herbs and wildflowers that occur amongst the tussocks and the capacity of the tree canopy layer
to regenerate. Practices such as grazing or burning can alter floristic composition, by eliminating those
species which are most sensitive to a particular regime, especially if the grazing is heavy and
continuous or burning occurs at frequent intervals. Therefore, regimes that maintain or restore diversity
in the understorey are best for the persistence of the ecological community, and regimes that decrease
diversity should be avoided (TSSC 2013b).



New England Peppermint Grassy Woodland: At any given time, some plant species in grassy
woodlands may not be visible above-ground and are only present as seeds in the soil seed bank or as
dormant underground vegetative structures. Some understorey plants in the ecological community rely
on underground tubers or profuse seed production to survive adverse conditions such as fire or
drought. Although these species die down during adverse conditions, they can respond quickly when
conditions improve. These responses explain some of the variation in the ecological community across
seasons, as well as the responses of some flora to grazing by domestic stock or rabbits. In addition,
broad landscape-scale patterns are localised and seasonal patterns can alter the appearance of the
ecological community over relatively short periods of time, for example, in response to drought, fire,
rainfall events, and grazing. Certain species may be apparent during some years or conditions, but not
otherwise, in response to these factors (TSSC 2011c).



Grey Box Grassy Woodlands and Derived Native Grasslands of South-eastern Australia: At any given
time, some plant species in grassy woodlands may not be visible above-ground and are only present as
seeds in the soil seed bank or as dormant underground vegetative structures. Some understorey plants
in the ecological community rely on underground tubers or profuse seed production to survive adverse
conditions such as fire or drought. Although these species die down during adverse conditions, they
can respond quickly when conditions improve. These responses explain some of the variable
appearance in the ecological community among seasons, as well as the responses of some flora to
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grazing by domestic stock or rabbits (TSCC 2011a).


Weeping Myall goes through regular cycles of senescence (aging and death) and regeneration.
Weeping Myall trees are also susceptible to defoliation by Bag-shelter Moth (Ochrogaster lunifer)
caterpillars and are often lopped for domestic stock fodder. Therefore, the ecological community can be
dominated by Weeping Myall trees that are in a living, defoliated or dead state (TSSC 2008).



The primary mode of reproduction for the Hunter Valley Weeping Myall (Acacia pendula) Woodland is
currently unknown. The non-pendulous form of Weeping Myall readily suckers (Umwelt 2006a),
indicating that at least the non-pendulous form is capable of clonal reproduction via underground
stems. Weeping Myall is also capable of reproduction via seed, however, seed has not been recorded
in the Hunter Valley populations despite surveys in recent years, and despite plants flowering (OEH
2013).
Flowering times of Weeping Myall are described by various sources to vary. The flowering habit for the
species is most likely best described as irregular and usually not annual (Tame 1992). Acacia species
have generally been found to be self-incompatible (Bernhardt 1987). Pollinators are likely to be small
native bees and wasps (Bernhardt 1987).
In common with Acacia species generally, Weeping Myall produces a ‘heavy’ seed which falls to the
ground beneath the plant as the pods open. Dispersal of the seed is most likely by ants collecting the
seed for the nutritious aril. The seeds are taken into the nest and later discarded, being dispersed over
a wide area around the nest (OEH 2013)
There are no reports regarding the germination requirements of Weeping Myall seeds, however, it is
assumed they will germinate following a fire or other disturbance event in common with many other
acacia species (NPWS 2002). Acacia seeds are ‘hard’ and adapted to requiring heat or physical
disturbance to promote germination.
Seeds are likely to remain viable over many years in the absence of germination cues, with the species
likely to develop a long-lived persistent soil-stored seed bank, as is typical for most Acacias (OEH
2013).
While there is a general understanding of the basic fire ecology of some of the component species of
the vegetation community, the disturbance ecology of the community is not well understood. However,
in a general sense, too frequent disturbance and also potentially infrequent disturbance, may lead to a
reduction in species diversity and alter the structure and species composition of the ecological
community (OEH 2013).
Weeping Myall is capable of resprouting following fire and presumably other forms of disturbance such
as slashing and grazing, although is unlikely to re-sprout following ongoing and frequent disturbance
(OEH 2013).

Key threats



Cumberland Plain Woodland: The principal threat to the biodiversity of the Cumberland Plain is the
further loss and fragmentation of habitat. Clearing for rural and residential developments, industry, and
agricultural land uses has led to increasingly isolated small remnants which are more susceptible to
degradation, provide less habitat values and support fewer species.
The plant communities of the Cumberland Plain are particularly vulnerable to weed invasion due to their
grassy understorey, relatively fertile soils and past agricultural uses. Urban run-off from impermeable
surfaces such as roads and house blocks (DECCW 2011).



Coolibah Black Box: The key threats impacting upon the Coolibah – Black Box Woodlands ecological
community are clearing and fragmentation; changes to water flows and patterns; inappropriate grazing
regimes; invasion by exotic species (especially Lippia (Phyla canescens) and African Boxthorn (Lycium
ferocissimum)); and the low level of protection in reserves. Many of the threats to the ecological
community also have adverse impacts on threatened species associated with the ecological community
(TSSC 2011a). The main potential threats to the ecological community relate to further land clearing
and fragmentation, further changes to water flows and patterns associated with river regulation
infrastructure and water storage for irrigation, and climate change impacts (TSSC 2011a).



Lowland Grassy Woodland: The main ongoing threats to the Lowland Grassy Woodland ecological
community are (TSSC 2013b): weed invasion; inappropriate fire regimes; inappropriate grazing
regimes; dieback; land clearing, particularly for rural residential development; and other impacts
associated with fragmentation of remnants.



New England Peppermint Grassy Woodland. The main ongoing threats to the ecological community
include (TSSC 2011c): intensified land use including pasture development, fertiliser addition and
seeding; incremental clearance of vegetation for various purposes (e.g. grazing, cropping, rural
residential developments, infrastructure works and maintenance); loss or decline of trees due to
dieback or other causes; changes in hydrology; weed invasion; inappropriate grazing regimes; impacts
associated with fragmentation into small remnants; and climate change, which has the potential to
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exacerbate a number of these threats.


The threats to the Grey Box Grassy Woodlands and Derived Native Grasslands of South-Eastern
Australia ecological include: vegetation clearing primarily for agricultural purposes; consequent
fragmentation of native vegetation remnants; inappropriate land use regimes (grazing, fire, herbicides,
fertilizer addition); weed invasion; the low level of protection in reserves; and climate change. Many of
the threats to the ecological community also have adverse impacts on threatened species associated
with the ecological community (TSC 2011b).



The main threat to the persistence of the Hunter Valley Weeping Myall Woodland is habitat loss and
fragmentation (OEH 2013). It is also threatened by road maintenance activities: possible damage by
vehicles, mowing and roadside maintenance activities such as herbicide spraying for weed control and
grading for drainage.
Other threats are habitat degradation primarily from grazing and weed invasion, (OEH 2013). Most
remnants are subject to grazing by domestic stock which limits natural regeneration and seedling
recruitment. Bridal Creeper (Asparagus asparagoides), Mother of Millions (Bryophyllum delagoense)
and Galenia (Galenia pubescens), are invading the understorey of the community.
Over the longer term, Weeping Myall is potentially threatened by the genetic, demographic and
environmental stochasticity associated with such a restricted and fragmented distribution and small
total population size (OEH 2013).

Relevant conservation advice,



A National Recovery Plan has been prepared for Cumberland Plain Woodland and Shale Gravel
Transition Forest (DECCW 2011) and National Recovery Plan for Weeping Myall – Coobah – Scrub
Wilga Shrubland of the Hunter Valley (OEH 2013). The Cumberland Plain Woodland Recovery Plan
has the overall objective of providing for the long-term survival and protection of the threatened
biodiversity of the Cumberland Plain. The National Recovery Plan for Weeping Myall – Coobah – Scrub
Wilga Shrubland of the Hunter Valley’s objectives surround protection, management, community
education and surveying and monitoring.

recovery plans and threat
abatement plans



A Recovery Plan is required for Coolibah Black Box Grassy Woodland.



A Recovery Plan is not required for Lowland Grassy Woodland in the South East Corner Bioregion.



A Recovery Plan is required for New England Peppermint (Eucalyptus nova-anglica) Grassy
Woodlands (DoE 2014d).



A Recovery Plan is required for Grey Box (Eucalyptus microcarpa) Grassy Woodlands and Derived
Native Grasslands of South-eastern Australia.



A Recovery Plan is required for Weeping Myall Woodlands as all known patches of this ecological
community are subject to ongoing threats and very little occur within conservation reserves (DoE
2014e).

1.2

Grassy woodland communities risk review

Loss of native vegetation

Loss of Habitat

Direct mortality

Loss of Connectivity

Loss of resources (for
foraging / nesting fauna)

Fragmentation (edge
effects, isolation, barriers)

Disturbance (light, noise,
wind)

Water quality or
alterations to flow regimes

Invasive species

Spread of pathogens

Hazard

Minor work - preparatory, rehabilitation,
investigative

2/1/VL

1/1/VL

2/2/L

2/1/VL

1/1/VL

1/1/VL

1/1/VL

1/2/VL

2/3/M

2/2/L

Minor work - infrastructure work within road
footprint

1/1/VL

1/2/VL

1/2/VL

1/1/VL

2/2/L

1/1/VL

1/2/VL

1/1/VL

1/2/VL

2/1/VL

Minor work - supporting infrastructure

2/1/VL

1/1/VL

1/1/VL

1/1/VL

1/1/VL

1/1/VL

1/1/VL

1/1/VL

1/2/VL

2/1/VL

Ancillary facilities

3/2/M

3/2/M

2/2/L

1/2/VL

2/2/L

1/2/VL

2/2/L

1/1/VL

3/3/M

2/2/L

Primary infrastructure work

3/5/VH

4/5/VH

3/5/VH

3/5/VH

3/4/H

4/5/VH

/2/M

3/3/M

4/4/VH

2/3/M

Supporting infrastructure - basins, drains and
culverts

2/3/M

2/3/M

2/4/M

1/4/M

2/3/M

2/4/M

1/2/VL

4/3/H

3/3/M

2/3/M

Activity
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Work within waterways
Utilities and fencing

1.3

2/2/L

2/2/L

2/2/L

1/2/VL

2/2/L

2/2/L

1/2/VL

3/3/M

3/3/M

2/2/L

1/1/VL

1/1/VL

1/1/VL

1/1/VL

1/1/VL

1/1/VL

1/2/VL

1/1/VL

3/2/M

2/2/L

Grassy woodland communities assessment

Hazard and assessment
Loss of native vegetation and habitat
Due to the restricted nature and the level of clearance of the grassy woodland communities, primary infrastructure was assessed as a very high risk
activity causing the loss of vegetation in these communities. Most of the grassy woodland communities are more than 80% cleared across their
ranges. Three of the communities, Cumberland Plain Woodland, Lowland Grassy Woodlands and Weeping Myall are probably more than 90%
cleared. In addition, the total extent of Hunter Valley Weeping Myall (Acacia pendula) Woodland is only 2 ha hence the removal of vegetation and
habitat at a small scale would impact highly. Under the EPBC assessment guidelines, communities that are listed as either critically endangered or
endangered will have a significant impact if their extents are reduced. Given that primary infrastructure almost always results in vegetation
clearance, this will have significant impact on these communities (where they meet the EPBC definition).
Land clearing is listed as a key threat for all of the grassy woodland vegetation communities. Therefore the activity is inconsistent with the
communities’ recoveries.
Direct mortality and loss of resources
Primary infrastructure works were assessed as a very high risk activity causing direct mortality of fauna and resulting in the loss of foraging
resources. The consequence of this activity was considered major, impacting on both the structure and floristics of the community as well as being
inconsistent with recovery. Direct mortality of both flora and fauna in these highly cleared ecological communities will result in changes to seed
dispersal, recruitment and pollination services. Loss of foraging resources though direct clearing will have an impact on fauna. This is especially
important in areas where the landscape is highly cleared and even small patches of native vegetation are important for foraging, roosting and
nesting. Primary infrastructure works is also very high risk with respect to causing direct mortality to very small remaining populations. In particular,
the impact to the Hunter Valley Weeping Myall (Acacia pendula) Woodland from a loss of individuals can be major with only 200 Weeping Myall
trees in a 2 ha patch of the community remaining.
Loss of connectivity and fragmentation
Loss of connectivity and fragmentation were considered hazards of concern resulting from the activity of primary infrastructure works. These works
were assessed as very high risks to the grassy woodland vegetation communities. Most of the communities are highly fragmented already. Further
fragmentation or loss in connectivity between patches is likely to result in the continuing decline in these communities. Increased fragmentation
results in greater opportunities for weed and pest invasion. Loss of connectivity leads to decreased flow of reproductive material between patches.
Both of these will alter community floristics and structure and are inconsistent with the communities’ recovery. Fragmentation is listed as a key threat
for all of these grassy woodland communities.
Water quality or alterations to flow regimes
Changes to flow regimes were considered hazards resulting from the activity of supporting infrastructure works in basins, drains and culverts. This
activity was considered a high risk especially to the grassy woodlands where maintenance of particular flow regimes is important. Changes to
hydrology and flow regimes are listed as a key threat for the Coolibah Blackbox Woodlands and the New England Peppermint Grassy Woodlands.
The Coolibah Blackbox Woodlands ecological processes such as recruitment, establishment, growth and provision of foraging resources are
inextricably linked to flooding events. Altering flood flow to patches would significantly alter the community structure and floristics. Whereas more
localised rain events have an influence on the health of the New England Peppermint Woodlands. Supporting infrastructure that redirects overland
flow away from this community may have potential impacts on the community ecological processes.
Invasive species
Because the grassy woodland communities are already highly fragmented and weed invasion is a key threat for them, activities that are likely to
increase presence and spread of weeds was of concern. The activity of primary infrastructure was assessed as a very high risk, but it should be
noted that apart from work within the road footprint and minor supporting infrastructure, all other activities were assessed as moderate risks. Primary
infrastructure is likely to result in invasion and spread of weeds with major impacts. Other activities were assessed as possible with moderate
consequences. Weed invasion alters structure and composition and can have secondary consequences such as altered fire regimes. This will be
particularly so for the grassy woodlands in the Murray-Darling Basin where the spread of tall exotic grasses, such as Gamba Grass, have
significantly altered fire regimes in the Northern Territory.

1.4

Guidelines, policies and procedures relevant to grassy woodland communities

Project development and assessment (pre-construction)
Roads and Maritime have a number of policies, guidelines, procedures (Program documents) that assist in identifying,
avoiding, minimising and assessing potential impacts to Specified Protected Matters. These documents support Roads
and Maritime fulfil their statutory responsibility under NSW and Federal legislation to consider and assess its activities
and its effect on the environment. Primarily, the approach taken by Roads and Maritime to assess potential impacts on
Specified Protected Matters is driven through the requirements of the Environmental assessment procedure for routine
and minor works (EIA PO5 1) or the Environmental assessment procedure for project review of environmental factors
(EIA PO5 2). Other key pre-construction guidance documents developed by Roads and Maritime that relate to Specified
Protected Matters include the Environmental Impact Assessment Practice Note - Biodiversity Assessment, the Draft
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Wildlife Connectivity Guidelines – Managing Wildlife Connectivity on Road Projects and the Guideline for Biodiversity
Offsets.
Further detail regarding Roads and Maritime guidelines (pre-construction) that relate to identifying, avoiding, minimising
and assessing potential impacts to Specified Protected Matters is provided in Chapter 3 of the Strategic Assessment
Report.
Project implementation (construction)
Roads and Maritime also have a number of Program documents that assist in minimising and managing potential
impacts to Specified Protected Matters during the construction phase of projects, including through application of
measures identified in the Biodiversity Guidelines: Protecting and Managing Biodiversity on RTA Projects (2011) and
through a number of documents that specify Roads and Maritime requirements for contractors constructing projects,
including RMS QA Specification G36 – Environmental Protection (Ed4,Rev3 2014), RMS QA Specification G38 – Soil
and Water Management (Ed2, Rev1 2014) and RMS QA Specification G40 - Clearing and Grubbing (Ed1, Rev1 2012).
During construction Roads and Maritime implement their Environmental Performance System which manages workflow
associated with regular environmental inspections on construction and maintenance projects to reduce potential
environmental risks and evaluate the on-site environmental performance of contractors against their environmental
obligations under the contract and environmental legislation. Further detail regarding Roads and Maritime Program
documentation that assists in minimising and managing potential impacts to Specified Protected Matters in the
construction phase is provided in Chapter 3 of the Strategic Assessment Report.

1.5

Concluding statement – impacts to Specified Protected Matters

Potential risks to grassy woodland communities identified in the risk review above include the loss, degradation and
fragmentation of habitat, alteration of water quality, direct clearing of key vegetation, indirect effects of fauna
mortality/disturbance and invasive species. These risks can subsequently impact populations through loss of
connectivity and fragmentation and individuals, reduce the extent of suitable habitat and change habitat conditions
In implementing their Program of policies, guidelines and procedures, Roads and Maritime apply standard Roads and
Maritime guidelines to manage potential impacts to grassy woodland communities. Risks are managed throughout the
project life-cycle through identifying important habitat and populations, planning for habitat protection, appropriate
design to minimise water quality impacts and barriers to connectivity and devising mitigation measures to ensure
ongoing protection of habitat and water quality throughout operation of the project.
Based on the application of the Program, Roads and Maritime activities (that are subject to Part 5 of the EP&A Act)
would minimise, to the extent possible, the likelihood of an unacceptable impact to grassy woodland communities.
Roads and Maritime have identified a number of key criteria that it will consider when determining whether an activity
will have an unacceptable impact on a Specified Protected Matter (refer Chapter 3 of the Strategic Assessment Report).
Where Roads and Maritime identify that an unacceptable impact on a Specified Protected Matter may occur, it will not
proceed with the activity as proposed. As identified in Chapter 4 of the Strategic Assessment Report, where Roads and
Maritime identify that an unacceptable impact on a Specified Protected Matter may occur it will consider a number of
options to reduce the impacts to a level that is acceptable, including reviewing the scope of the activity, reviewing the
approvals pathway for the activity and consulting with the Department of Environment regarding the activity. Roads and
Maritime will not proceed with the activity until such time as actions have been undertaken, or are committed to be
undertaken, to ensure impacts will not be unacceptable.

1.6
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1.

VC5 - Rainforest vegetation communities

Communities included

Listing

SPRAT ID

Lowland Rainforest of Subtropical Australia

Critically Endangered

101

Western Sydney Dry Rainforest and Moist Woodland on Shale

Critically Endangered

106

Littoral Rainforest and Coastal Vine Thickets of Eastern Australia

Critically Endangered

76

Semi-evergreen vine thickets of the Brigalow Belt (North and South) and
Nandewar Bioregions

Endangered

24

1.1

Rainforest vegetation communities description

Item

Summary

Description

Information for this group of ecological communities is as follows:


Lowland Rainforest of Subtropical Australia - most of the remaining patches of this ecological community are
small and scattered. The current extent is estimated to be 14 080 ha (approximately 7.2% of its former
extent). Of the 2,683 mapped patches, 88.7% are less than 10 ha in size and only 16 patches exceed
100 ha. The average patch size for Lowland Rainforest is 5.4 ha (TSSC 2011a).



Western Sydney Dry Rainforest and Moist Woodland on Shale - there are 950 ha remaining intact. The
majority of these occur in the Wollondilly local government area, but occur to a lesser extent in the Baulkham
Hills, Camden, Hawkesbury, Parramatta and Ryde local government areas. Approximately 99% of remnants
are under 10 ha in size, with approximately 60% under 1 ha (TSSC 2013a).



Littoral Rainforest and Coastal Vine Thickets of Eastern Australia – this is very rare in NSW, and comprises
less than 1% of the total area of rainforest in NSW where it occurs in many small stands. The community
covers 1,624 ha, although it is present in other states. The largest known stand in NSW occurs in Iluka Nature
Reserve, which is approximately 136 ha in size. However, the majority of patches (92%) are less than 10 ha
in size (TSSC 2008a).Semi-evergreen vine thickets of the Brigalow Belt (North and South) and Nandewar
Bioregions - this is considered an extreme form of dry seasonal subtropical rainforest (McDonald 1996).
Generally characterised by the prominence of trees with microphyll sized leaves (2.5–7.5cm long) and the
frequent presence of swollen-stemmed “bottle trees”. In NSW, approximately 2,500 hectares remains but the
original extent is unknown. The extent of clearing in Queensland is 9-30% cleared (TSSC 2001).

Listed threatened flora and fauna species occur in these rainforest vegetation communities, including numerous
flora species, and numerous mammals, birds, frogs, and invertebrates (TSSC 2008a, 2011a, 2013a).
Condition thresholds/classes have been defined for three of the four communities: Lowland Rainforest of
Subtropical Australia (TSSC 2011a), Western Sydney Dry Rainforest and Moist Woodland on Shale (TSSC
2013a) and Littoral Rainforest and Coastal Vine Thickets of Eastern Australia (TSSC 2008a). Condition
thresholds/classes are yet to be developed for Semi-evergreen vine thickets of the Brigalow Belt (North and
South) and Nandewar Bioregions as an objective of the National Recovery Plan.
Distribution and habitat

Community dynamics



Lowland Rainforest of Subtropical Australia occurs primarily in the NSW North Coast and South Eastern
Queensland bioregions



Western Sydney Dry Rainforest and Moist Woodland on Shale is endemic to NSW, very restricted and occurs
most commonly in the far southern section of the Cumberland Plain, in the Razorback Range near Picton.
Outlying occurrences have been recorded at Grose Vale and Cattai.



Littoral Rainforest and Coastal Vine Thickets of Eastern Australia occur within 2 km of the coast in Victoria,
NSW and Queensland. In NSW, it is found at locations in the North Coast Bioregion, Sydney Basin Bioregion
and South East Corner Bioregion.



Semi-evergreen vine thickets of the Brigalow Belt (North and South) and Nandewar Bioregions - Extends
from the Townsville area in Queensland to northern NSW. Generally occurs in areas with a subtropical,
seasonally dry climate on soils of high to medium fertility.

Life cycles vary but generally:


Rainforests are dynamic communities that can regenerate naturally following disturbance and structural
damage.



Some rainforest species store viable seed in the soil (although viability varies between species) but more
commonly rainforest species rely on rapid germination and seedlings in the understorey (Big Scrub Rainforest
Landcare Group 2005).



Rainforest vegetation communities are relatively resilient and still functional even after some disturbances
(such as storm events and weed invasion).



The fruits of most rainforest plants are dispersed by animals, particularly birds and bats, but also possums,
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Item

Summary
small mammals, lizards and ants.


Key threats

A variety of bird species and flying-foxes act as seed dispersers and pollinators of many trees in the
ecological community. Flying-foxes tend to disperse seeds freely over the landscape while birds tend to
disperse seeds below perch sites. Seed dispersal and pollination are critical factors in the development of the
ecological community and in particular of rainforest patches (Kooyman 1996).

Key threats, as listed by TSSC (2008a, 2011a, 2013a) include:


Land clearing



Impacts associated with fragmentation of remnants and weeds.



Weed invasion, particularly by Olea europaea subsp. cuspidata (African Olive) and Lantana camara
(Lantana).



High fire frequency, which has altered the appropriate floristic and structural diversity



Loss of fauna due to predation from feral animals.

The following EPBC Act listed Key Threatening Processes are considered relevant to Lowland Rainforest of
Subtropical Australia:

Relevant conservation advice,
recovery plans and threat
abatement plans



Predation by European red fox



The biological effects, including lethal toxic ingestion, caused by Cane Toads (Rhinella marina).

Commonwealth Conservation Advice has also been prepared for all of the rainforest vegetation communities
(TSSC 2008c, 2011c, and 2013b).
Under the Conservation Advice (TSSC 2008c, 2011c, and 2013b), the regional and local priority recovery and
threat abatement actions for rainforest vegetation communities centre around managing:


Habitat loss, disturbance and modification



Impacts from residential and peri-urban development



Invasive species



Trampling, browsing or grazing



Fire



Conservation information



Enabling recovery of additional sites

The National recovery plan for the Semi-evergreen vine thickets of the Brigalow Belt (North and South) and
Nandewar Bioregions ecological community (McDonald 2010) aims to:


Identify the extent, biodiversity value and condition of remnant and regrowth areas



Establish a comprehensive, adequate and representative system of the community, protected by either
reservation or conservation agreements



Ensure best practice management is applied to sites containing the community



Encourage involvement of landholders and the community



Enhance the ability of government and non-government organisations at the national, regional and local
levels to recognise and incorporate conservation issues as they relate to the community into all planning
processes

Recovery Plans are required for Western Sydney Dry Rainforest and Moist Woodland on Shale and Littoral
Rainforest and Coastal Vine Thickets of Eastern Australia, and not required for Lowland Rainforest of Subtropical
Australia (DoE 2014). The Cumberland Plain Recovery Plan (DECCW 2010) is the only existing recovery plan.
It aims to :


Build a protected area network



Deliver best practice management for threatened biodiversity across the Cumberland Plain



Develop an understanding and enhanced awareness in the community of the Cumberland Plain’s threatened
biodiversity, the best practice standards for its management, and the recovery program



Increase knowledge of the threats to the survival of the Cumberland Plain’s threatened biodiversity, and
thereby improve capacity to manage these in a strategic and effective manner

OEH is currently developing a targeted approach for managing these communities under the ‘Saving our
Species’ conservation project (OEH 2014).
Relevant Threat Abatement Plans include the Threat Abatement Plan for Predation by European Fox (DEWHA
2008), and the Threat Abatement Plan for the Biological Effects, including Lethal Toxic Ingestion, caused by Cane
Toads (DSEWPaC 2011).
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1.2

Rainforest vegetation communities risk review

Loss of native vegetation

Loss of Habitat

Direct mortality

Loss of Connectivity

Loss of resources (for
foraging / nesting fauna)

Fragmentation (edge
effects, isolation, barriers)

Disturbance (light, noise,
wind)

Water quality or
alterations to flow regimes

Invasive species

Spread of pathogens

Hazard

Minor work - preparatory, rehabilitation,
investigative

1/1/VL

1/1/VL

2/2/L

1/1/VL

1/1/VL

1/1/VL

1/1/VL

1/1/VL

3/3/M

3/3/M

Minor work - infrastructure work within road
footprint

1/1/VL

2/2/L

2/2/L

1/1/VL

2/2/L

1/1/VL

2/3/M

1/1/VL

3/3/M

3/2/M

Minor work - supporting infrastructure

1/1/VL

1/1/VL

1/1/VL

1/1/VL

1/1/VL

1/1/VL

3/3/M

1/1/VL

3/3/M

3/2/M

2/2/L

2/2/L

2/2/L

1/1/VL

2/2/L

1/1/VL

3/3/M

1/1/VL

3/3/M

3/2/M

Primary infrastructure work

3/5/VH

4/5/VH

3/5/VH

3/5/VH

3/3/M

4/5/VH

4/4/VH

3/3/M

3/4/H

3/4/H

Supporting infrastructure - basins, drains and
culverts

2/3/M

2/3/M

2/4/M

1/4/M

2/2/L

2/4/M

2/2/L

4/3/H

3/4/H

3/4/H

Work within waterways

3/2/M

3/2/M

3/2/M

1/2V/L

3/2/M

1/2/VL

3/2/M

4/4/VH

3/4/H

3/4/H

Utilities and fencing

1/1/VL

1/1/VL

1/1/VL

1/1/VL

1/1/VL

1/1/VL

1/1/VL

1/1/VL

3/3/M

3/3/M

Activity

Ancillary facilities

1.3

Rainforest vegetation communities assessment

Hazard and assessment
Loss of native vegetation and habitat
Primary infrastructure works were assessed as very high risk activities causing the loss of vegetation and habitat and impacting rainforest vegetation
communities. Rainforest vegetation communities in this group have limited extents, with Western Sydney Dry Rainforest and Moist Woodland on
Shale totalling only 950 ha, Littoral Rainforest and Coastal Vine Thickets of Eastern Australia totalling only 1,624 ha (less than 1% of the total area of
rainforest in NSW), and Lowland Rainforest of Subtropical Australia totalling 14 080 ha. Western Sydney Dry Rainforest and Moist Woodland on
Shale is also endemic to NSW. All communities have been over 90% cleared of their former extents, in many cases more. As such, any removal of
vegetation and habitat, even at a small scale, would impact on these highly restricted vegetation communities. The main threat to rainforest
vegetation communities is land clearing (TSSC 2008a, 2011a, 2013a). Under the Conservation Advice (TSSC 2008c, 2011c, and 2013b), the
regional and local priority recovery and threat abatement actions for rainforest vegetation communities centre around managing habitat loss and
modification. Also, a priority recovery action is to enable recovery of additional sites to create buffer zones and to link fragments with other remnants.
Clearing of native vegetation and habitat would be inconsistent with recovery actions.
Direct mortality
Primary infrastructure works were assessed as very high risk activities causing direct mortality. While the likelihood of direct mortality was assessed
as moderate (i.e. it was possible), the impact to the community from a loss of individuals was considered major. All rainforest vegetation
communities meet the criterion for listing as critically endangered communities for reductions in community integrity through the loss of key
vegetation and fauna components, or loss of species changing species composition (TSSC 2008a, 2011a and 2013a). Lowland Rainforest of
Subtropical Australia also meets the criterion for listing for the loss or decline of functionally important species (TSSC 2011a). Mortality of individual
flora and fauna species in the community could result in an even greater decline of potentially functionally important species and reduce community
integrity.
Loss of connectivity and fragmentation
Primary infrastructure works were assessed as very high risk activities causing a loss of connectivity or habitat fragmentation. This is because the
impact of loss of connectivity or fragmentation would be catastrophic. The rainforest vegetation communities are already highly fragmented, with all
communities meeting the criterion for listing as critically endangered ecological communities for reductions in community integrity through
fragmentation of habitat (TSSC 2008a, 2011a and 2013a). The communities contain micro-organisms, fungi, cryptogamic plants and a diverse
fauna, including invertebrates, in addition to the dominant species in the canopy, midstorey and groundcover. The main threat to these communities
after clearing and habitat loss is habitat fragmentation. Under the Conservation Advice (TSSC 2008c, 2011c, and 2013b), the regional and local
priority recovery and threat abatement actions for rainforest vegetation communities centre around managing habitat loss and modification. Also, a
priority recovery action is to enable recovery of additional sites to create buffer zones and to link fragments with other remnants. Fragmentation of
habitat would be inconsistent with recovery actions.

Disturbance (light, noise, wind)
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Hazard and assessment
Primary infrastructure works were assessed as very high risk activities causing disturbance and impacting rainforest vegetation communities.
Rainforest vegetation communities are closed communities, and primary infrastructure work would result in increased light disturbance, impacting
existing microclimates. Rainforest communities are characterised by low light in the lower strata and are not typically exposed to high light levels.
This could result in loss of species (that may include functionally important species) or changes in species composition, which could impact on
community integrity.
Water quality or alterations to flow regimes
Supporting infrastructure (basins, drains, culverts) and works within waterways were assessed as high/very high risk activities with respect to
affecting water quality and altering flow regimes, impacting on rainforest vegetation communities. Drainage lines are supported in rainforest
vegetation communities. Rainforest communities are likely to be highly sensitive to changes in water quality. Any works near streams or changes in
drainage in these areas could impact on flora and fauna in the area, and habitat condition.
Invasive species and pathogens
Primary infrastructure works, supporting infrastructure (basins, drains, culverts), and works within waterways were assessed as high risk activities
with respect to increasing weeds/invasive species and spreading pathogens, impacting rainforest vegetation communities by direct competition with
native flora species in the community, through mortality of fauna due to increased predation, or through flora affected by pathogens. Rainforest
communities are threatened by habitat degradation primarily from weed invasion and predation from feral animals e.g. foxes (TSSC 2008a, 2011a,
2013a). Lowland Rainforest of Subtropical Australia is affected by Cane Toads.

1.4

Guidelines, policies and procedures relevant to rainforest vegetation communities

Project development and assessment (pre-construction)
Roads and Maritime have a number of policies, guidelines, procedures (Program documents) that assist in identifying,
avoiding, minimising and assessing potential impacts to Specified Protected Matters. These documents support Roads
and Maritime fulfil their statutory responsibility under NSW and Federal legislation to consider and assess its activities
and its effect on the environment. Primarily, the approach taken by Roads and Maritime to assess potential impacts on
Specified Protected Matters is driven through the requirements of the Environmental assessment procedure for routine
and minor works (EIA PO5 1) or the Environmental assessment procedure for project review of environmental factors
(EIA PO5 2). Other key pre-construction guidance documents developed by Roads and Maritime that relate to Specified
Protected Matters include the Environmental Impact Assessment Practice Note - Biodiversity Assessment, the Draft
Wildlife Connectivity Guidelines – Managing Wildlife Connectivity on Road Projects and the Guideline for Biodiversity
Offsets.
Further detail regarding Roads and Maritime guidelines (pre-construction) that relate to identifying, avoiding, minimising
and assessing potential impacts to Specified Protected Matters is provided in Chapter 3 of the Strategic Assessment
Report.
Project implementation (construction)
Roads and Maritime also have a number of Program documents that assist in minimising and managing potential
impacts to Specified Protected Matters during the construction phase of projects, including through application of
measures identified in the Biodiversity Guidelines: Protecting and Managing Biodiversity on RTA Projects (2011) and
through a number of documents that specify Roads and Maritime requirements for contractors constructing projects,
including RMS QA Specification G36 – Environmental Protection (Ed4,Rev3 2014), RMS QA Specification G38 – Soil
and Water Management (Ed2, Rev1 2014) and RMS QA Specification G40 - Clearing and Grubbing (Ed1, Rev1 2012).
During construction Roads and Maritime implement their Environmental Performance System which manages workflow
associated with regular environmental inspections on construction and maintenance projects to reduce potential
environmental risks and evaluate the on-site environmental performance of contractors against their environmental
obligations under the contract and environmental legislation. Further detail regarding Roads and Maritime Program
documentation that assists in minimising and managing potential impacts to Specified Protected Matters in the
construction phase is provided in Chapter 3 of the Strategic Assessment Report.
The following table identifies other policies, guidelines and procedures applied by Roads and Maritime but not
developed by it, which are specifically relevant to rainforest vegetation communities.
Relevant guideline

Summary

Commonwealth Listing Advice on Littoral Rainforest
and Coastal Vine Thickets of Eastern Australia
(TSSC, 2008a) and Attachments A, B and C to the
Listing Advice for the Littoral Rainforest & Coastal
Vine Thickets ecological community (TSSC, 2008b)

Advice to the Minister for the Environment, Heritage and the Arts from the Threatened
Species Scientific Committee on an amendment to the list of Threatened Ecological
Communities under the EPBC Act including:


Name of the Community.



Details of public consultation.
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Relevant guideline

Summary


Summary of conclusion.



Description of the Community, condition thresholds and relevant biology and ecology.



National context.



Description of threats.

The Committees judgement processes in relation to the EPBC Act criteria.
Commonwealth Listing Advice on Lowland

Advice to the Minister for the Environment, Heritage and the Arts from the Threatened

Rainforest of Subtropical Australia (TSSC, 2011a)
and Appendices to Commonwealth Listing Advice
on Lowland Rainforest of Subtropical Australia
(TSSC, 2011b)

Species Scientific Committee on an amendment to the list of Threatened Ecological
Communities under the EPBC Act including:


Name of the Community.



Details of public consultation.



Summary of conclusion.



Description of the Community, condition thresholds and relevant biology and ecology.



National context.



Description of threats.



The Committees judgement processes in relation to the EPBC Act criteria.

Commonwealth Listing Advice on Western Sydney

Advice to the Minister for the Environment, Heritage and the Arts from the Threatened

Dry Rainforest and Moist Woodland on Shale
(TSSC, 2013a)

Species Scientific Committee on an amendment to the list of Threatened Ecological
Communities under the EPBC Act including:

Best practice guidelines include the Best Practice
Guidelines for the management and restoration of
bushland (relevant to Western Sydney Dry
Rainforest and Moist Woodland on Shale) (DEC
2005).



Name of the Community.



Details of public consultation.



Summary of conclusion.



Description of the Community, condition thresholds and relevant biology and ecology.



National context.



Description of threats.



The Committees judgement processes in relation to the EPBC Act criteria.

A theoretical and practical guide to land managers conserving Cumberland Plain bushland.
The aim of this document is to increase the potential for recovery of these endangered
ecological communities.

Subtropical Rainforest Restoration: A practical

Description of practices on assisting rainforest ecosystems to recover from damage or

manual and data source for landcare groups, land
managers and rainforest regenerators (Big Scrub
Rainforest Landcare Group, 2005)

degradation. Aims to reinstate the structure and function of vegetation at a site and, where
possible, facilitates natural processes of regeneration.

A Revegetation Guide for Sub-Tropical Forest
(Greening Australia, 2012)

This introductory guide provides basic information on sub-tropical rainforest and outlines the
steps required to restore it through revegetation. The steps are:

1.5

1.

Assess site conditions

2.

Set clear revegetation objectives

3.

Carefully select and source plants

4.

Site preparation

5.

Planting

6.

Monitoring and maintenance

Concluding statement – impacts to Specified Protected Matters

Potential risks to rainforest vegetation communities identified in the risk review above include the loss, degradation and
fragmentation of habitat, alteration of light regimes and water quality, direct clearing of key vegetation and activities
which may introduce/spread invasive species and pathogens. These risks can subsequently impact populations through
loss of connectivity and fragmentation and individuals, reduce the extent of suitable habitat and change habitat
conditions
In implementing their Program of policies, guidelines and procedures, Roads and Maritime apply standard Roads and
Maritime guidelines in conjunction with other guidelines (outlined in in the able above) to manage potential impacts to
rainforest vegetation communities. Risks are managed throughout the project life-cycle through identifying important
habitat and populations, planning for habitat protection, appropriate design to minimise water quality impacts and
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barriers to connectivity and devising mitigation measures to ensure ongoing protection of habitat and water quality
throughout operation of the project.
Based on the application of the Program, Roads and Maritime activities (that are subject to Part 5 of the EP&A Act)
would minimise, to the extent possible, the likelihood of an unacceptable impact to rainforest vegetation communities.
Roads and Maritime have identified a number of key criteria that it will consider when determining whether an activity
will have an unacceptable impact on a Specified Protected Matter (refer Chapter 3 of the Strategic Assessment Report).
Where Roads and Maritime identify that an unacceptable impact on a Specified Protected Matter may occur, it will not
proceed with the activity as proposed. As identified in Chapter 4 of the Strategic Assessment Report, where Roads and
Maritime identify that an unacceptable impact on a Specified Protected Matter may occur it will consider a number of
options to reduce the impacts to a level that is acceptable, including reviewing the scope of the activity, reviewing the
approvals pathway for the activity and consulting with the Department of Environment regarding the activity. Roads and
Maritime will not proceed with the activity until such time as actions have been undertaken, or are committed to be
undertaken, to ensure impacts will not be unacceptable.

1.6
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IMPACT PROFILE
1.

VC7 - Wet sclerophyll vegetation communities

Species included

Listing

SPRAT ID

Blue Gum High Forest of the Sydney Basin Bioregion

Critically Endangered

47

Upland Basalt Eucalypt Forests of the Sydney Basin Bioregion

Endangered

60

1.1

Wet sclerophyll vegetation communities description

Item

Summary

Description



Blue Gum High Forest of the Sydney Basin Bioregion comprises a tall canopy of dominant trees that may
reach a height of over 30 m, above a midstorey of shrubs and small trees and a diverse ground layer. It is
dominated by either Blackbutt (Eucalyptus pilularis) or Sydney Blue Gum (E. saligna). Smooth-barked Apple
(Angophora costata) is also frequently observed in remnants close to the shale/sandstone boundary, but
occurs infrequently on deep shale soils. A relatively diverse stratum of small trees is usually present, and
includes Sweet Pittosporum (Pittosporum undulatum), Blueberry Ash (Elaeocarpus reticulatus) and Forest
Oak (Allocasuarina torulosa). Shrub species are typically mesic, such as Coffee Bush (Breynia oblongifolia),
Rough-fruited Pittosporum (Pittosporum revolutum), Hairy Clerodendrum (Clerodendrum tomentosum), Mock
Olive (Notelaea longifolia f. longifolia), Narrow-leafed Orangebark (Maytenus sylvestris), Elderberry Panax
(Polyscias sambucifolia subsp. A) and Muttonwood (Rapanea variabilis). Sclerophyllous species such as
Narrow-leaved Geebung (Persoonia linearis) and Leucopogon juniperinum occur more frequently
approaching the shale/sandstone boundary. The ground stratum is often dense and contains a mixture of
herb, grass and fern species including Maidenhair Fern (Adiantum aethiopicum), Bordered Panic (Entolasia
marginata), Spiny-headed Mat-rush (Lomandra longifolia), Common Ground Fern (Calochlaena dubia),
Dianella caerulea, Pastel Flower (Pseuderanthemum variabile) and Oplismenus imbecillis. Vine species are
also frequently present, in particular Bearded Tylophora (Tylophora barbata), Wombat Berry (Eustrephus
latifolia), Australian Clematis (Clematis aristata) and Wonga Wonga Vine (Pandorea pandorana) (NPWS
2002).



No comprehensive fauna studies have been undertaken in BGHF; however, mammals commonly found
include Common Ringtail Possum (Pseudocheirus peregrinus), Common Brushtail Possum (Trichosurus
vulpecula) and Sugar Glider (Petaurus breviceps). Common bird species include Rainbow Lorikeet
(Trichoglossus haematodus moluccanus), King Parrot (Alisterus scapularis), Crimson Rosella (Platycercus
elegans) and Superb Fairy-wren (Malurus cyaneus). The community also supports threatened fauna species
including Glossy Black Cockatoo (Calyptorhynchus lathami), Swift Parrot (Lathamus discolor), Powerful Owl
(Ninox strenua), Grey-headed Flying Fox (Pteropus poliocephalus) and Yellow-bellied Sheathtail Bat
(Saccolaimus flaviventris) (DoE 2014; TSSC 2005a and b).



The modelled pre–1750 extent of BGHF is 3720 ha (Tozer 2003). Approximately 88 ha of BGHF, which
comprises more than only canopy trees and little else, remain (DoE 2014). However, there are higher
estimates of occupancy, with the total mapped area approximately 140 ha (TSSC 2005b).



Upland Basalt Eucalypt Forests of the Sydney Basin Bioregion is dominated by an open eucalypt canopy
of variable composition and typically has an open canopy of eucalypts with sparse mid-story trees and shrubs
(e.g. Acacia melanoxylon and A. dealbata) and understory shrubs (e.g. Polyscias sambucifolia) and a dense
groundcover of herbs and grasses.



The total remaining area of is estimated to be 4,198 ha. The community has declined by approximately 3050% of its previous extent from clearing and fragmentation, impacts from farming and grazing, adjacent
developments, inappropriate fire regimes and invasive flora and fauna (TSSC 2011a).

Condition thresholds/classes have been defined for both communities: Blue Gum High Forest of the Sydney
Basin Bioregion (TSSC 2005a) and Upland Basalt Eucalypt Forests of the Sydney Basin Bioregion (TSSC
2011a).
Distribution and extant area



Blue Gum High Forest of the Sydney Basin Bioregion is restricted to the Sydney Basin biogeographic
region. It occurs on the Hornsby Plateau, at the
north-eastern end of the Cumberland Plain (Tozer 2003). It is located on the north shore and northern
suburbs of Sydney, with the Commonwealth listed community occurring only in the Ku-ring-gai, Hornsby and
Baulkham Hills local government areas (TSSC 2005a).



Other remnants of BGHF that are not part of the Commonwealth listed ecological community are also
reported to occur in the Lane Cove, Parramatta, Ryde and Willoughby local government areas.



The community occurs in areas with deep clay soil derived from shale, generally at altitudes greater than 100
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Item

Summary
m above sea level, and that have an annual rainfall of more than 1050 mm (although it may also be present in
sheltered locations with lower rainfall) (NSW Scientific Committee 2007).


Key threats

Upland Basalt Eucalypt Forests of the Sydney Basin Bioregion is endemic to NSW and found in the
Eastern Highlands and Southern and Central Tablelands, covering the local government areas of Bathurst
Regional, Goulburn Mulwaree, Oberon, Palerang, Shoalhaven, Upper Lachlan and Wingecarribee. Occurs on
loam or clay soils associated with basalt or, less commonly, alluvium, fine-grained sedimentary rocks,
granites and similar substrates that produce relatively fertile soils. Its distribution spans altitudes from
approximately 600 m to 900 m above sea level, usually on undulating or hilly terrain.

The main ongoing threats to Blue Gum High Forest of the Sydney Basin Bioregion, as listed by TSSC (2005b)
are:


Further clearing of vegetation for urban development and the subsequent impacts from fragmentation



Urban runoff and its associated increased nutrient and sediment loads



Weed invasion



Mowing



Degradation from inappropriate access and disturbance from people, domestic animals, bikes and other
vehicles



Inappropriate fire regimes



Pathogen invasion and dieback.

According to TSSC (2005a), the following EPBC Act listed Key Threatening Processes are most relevant to Blue
Gum High Forest of the Sydney Basin Bioregion:


Land clearance;



Loss and degradation of native plant and animal habitat by invasion of escaped garden plants, including
aquatic plants; and



Novel biota and their impact on biodiversity.

The following threats have been identified for Upland Basalt Eucalypt Forests of the Sydney Basin Bioregion:


Clearing and fragmentation



Impacts from farming and grazing



Impacts from adjacent residential development



Inappropriate fire regimes



Weed invasion



Feral pigs, rabbits, goats and foxes



Quarrying and mining



Climate Change

Relevant conservation advice,

Commonwealth Conservation Advice (TSSC 2005b) has been prepared for Blue Gum High Forest of the

recovery plans and threat
abatement plans

Sydney Basin Bioregion. Under the listing advice the priority recovery and threat abatement actions required
for this ecological community are:


Prevent further clearing or fragmentation of the ecological community through the protection of protected
remnants and/or local council zoning;



Restore and enhance remaining areas of BGHF to create buffer zones and to link fragments with remnants of
other native vegetation;



Manage weed infestation through weeding and bush regeneration activities; and



Develop and implement appropriate management regimes to prevent further loss or decline of functionally
important species and reduction in community integrity.

Under the conservation advice the following threat abatement actions have been identified to support the
recovery of Blue Gum High Forest of the Sydney Basin Bioregion:


Habitat Loss, Disturbance and Modification: prevent clearing and surrounding vegetation through local council
zoning, create buffer zones and links, regulate impacts from people and access, develop management
regimes and control run-off.



Invasive Species: eradicate or manage weed infestations, ensure non-target impacts are avoided, manage
pest animals through landscape and habitat controls.



Trampling, Browsing or Grazing: avoid unnecessary mowing and assess and manage the impact of
recreational activities.



Fire: manage or implement appropriate fire regimes.



Conservation Information: ensure land managers are aware of best practice guidelines, support site-specific
management plan and education programs.



Other Recovery Actions: use local plants in any revegetation works, maintain and improve connectivity,
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Item

Summary
support seed harvesting programs, revegetate using best practice.
A Recovery Plan is required, and is included on the Commenced list (DoE 2014).
OEH is currently developing a targeted approach for managing this community under the ‘Saving our Species’
conservation project (OEH 2014).


Commonwealth Conservation Advice has been prepared for Upland Basalt Eucalypt Forests of the
Sydney Basin Bioregion (TSSC 2011b).



Under the Conservation Advice (TSSC 2011b), the regional and local priority recovery and threat abatement
actions for grassland vegetation communities centre around managing:
o

Habitat loss, disturbance and modification

o

Impacts from residential and peri-urban development

o

Invasive species

o

Trampling, browsing or grazing

o

Fire

o

Conservation information



Recovery Plan is not required for Upland Basalt Eucalypt Forests of the Sydney Basin Bioregion (DoE
2014).



Relevant Threat Abatement Plans are the Threat Abatement Plan for Predation by European Fox (DEWHA
2008a), the Threat Abatement Plan for Competition and Land Degradation by Rabbits (DEWHA 2008b), the
Threat Abatement Plan for Predation, habitat degradation, competition and disease transmission by feral pigs
(DEH 2005) and Threat Abatement Plan for Competition and Land Degradation by Unmanaged Goats
(DEWHA 2008c).
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1.2

Wet sclerophyll vegetation communities risk review

Loss of native vegetation

Loss of Habitat

Direct mortality

Loss of Connectivity

Loss of resources (for
foraging / nesting fauna)

Fragmentation (edge
effects, isolation, barriers)

Disturbance (light, noise,
wind)

Water quality or
alterations to flow regimes

Invasive species

Spread of pathogens

Hazard

Minor work - preparatory, rehabilitation,
investigative

1/1/VL

1/1/VL

1/1/VL

1/1/VL

1/1/VL

1/1/VL

1/1/VL

1/1/VL

3/3/M

3/3/M

Minor work - infrastructure work within road
footprint

1/1/VL

2/2/L

2/2/L

1/1/VL

2/2/L

1/1/VL

2/3/M

1/1/VL

3/3/M

3/2/M

Minor work - supporting infrastructure

1/1/VL

1/1/VL

1/1/VL

1/1/VL

1/1/VL

1/1/VL

2/3/M

1/1/VL

3/3/M

3/2/M

2/2/L

2/2/L

2/2/L

1/1/VL

2/2/L

1/1/VL

2/3/M

1/1/VL

3/3/M

3/2/M

Primary infrastructure work

3/5/VH

3/5/VH

3/5/VH

3/5/VH

3/3/M

3/5/VH

3/4/H

2/4/M

3/4/H

3/4/H

Supporting infrastructure - basins, drains and
culverts

2/4/M

2/4/M

2/4/M

1/4/M

2/2/L

2/4/M

2/2/L

3/3/M

3/3/M

3/3/M

Work within waterways

2/2/L

3/2/M

3/2/M

1/2V/L

3/2/M

1/2/VL

3/2/M

4/4/VH

3/3/M

3/3/M

1/1/VL

1/1/VL

1/1/VL

1/1/VL

1/1/VL

1/1/VL

1/1/VL

1/1/VL

3/3/M

3/3/M

Activity

Ancillary facilities

Utilities and fencing

1.3

Wet sclerophyll vegetation communities assessment

Hazard and assessment
Loss of native vegetation and habitat
Primary infrastructure works were assessed as very high risk activities causing the loss of vegetation and habitat and impacting these communities.
This community has a total extent of approximately 88 ha, although the total mapped area is higher (approximately 140 ha), so any removal of
vegetation and habitat, even at a small scale, would impact on this highly restricted vegetation community. The main threat to these communities is
further clearing of vegetation for urban development (TSSC 2005b). Under the Commonwealth listing and conservation advice (TSSC 2005a and b),
the regional and local priority recovery and threat abatement actions for wet sclerophyll vegetation communities centre around managing habitat loss
and modification. Also, a priority recovery action is to restore and enhance remaining areas of BGHF (and its habitat) to create buffer zones and to
link fragments with remnants of other native vegetation. Clearing of native vegetation and habitat would be inconsistent with recovery actions.
Direct mortality
Primary infrastructure works were assessed as very high risk activities causing direct mortality. While the likelihood of direct mortality was assessed
as moderate (i.e. it was possible), the impact to the community from a loss of individuals was considered major. As above, clearing of BGHF is the
main threat to the community. Mortality of individual flora species in the community could result in a decline of potentially functionally important
species and reduce community integrity. Upland Basalt Eucalypt Forests of the Sydney Basin Bioregion meets the criterion for listing as critically
endangered/endangered communities for reductions in community integrity through the loss of key vegetation and fauna components, or loss of
species diversity/changing species composition (TSSC 2011a).
Fragmentation
Primary infrastructure works were assessed as very high risk activities causing a loss of connectivity or habitat fragmentation. This is because while
the likelihood of activities causing loss of connectivity or fragmentation was moderate (i.e. it was possible), the community contains micro-organisms,
fungi, cryptogamic plants and a diverse fauna, both vertebrate and invertebrate, in addition to the dominant species in the canopy, midstorey and
groundcover. The main threat to the community after clearing and habitat loss is habitat fragmentation (TSSC 2005b). Under the Commonwealth
listing and conservation advice (TSSC 2005a and b), a priority recovery action is to prevent further fragmentation of BGHF. Also, a priority recovery
action is to restore and enhance remaining areas of BGHF (and its habitat) to create buffer zones and to link fragments with remnants of other native
vegetation. Fragmentation of BGHF would be inconsistent with recovery actions.
Disturbance (light, wind)
Primary infrastructure works were assessed as high risk activities causing disturbance and impacting BGHF. Disturbance-related threats to BGHF
include mowing, and degradation from inappropriate access and disturbance from people, domestic animals, bikes and other vehicles (TSSC
2005b). These could increase with any primary infrastructure works through or adjacent to the community. Primary infrastructure works could also
result in increased light disturbance, impacting existing microclimates. The community is comprised of a tall canopy of trees that may be over 30 m,
and it has relatively high midstorey and groundlayer covers (NPWS 2002). Species in the midstorey are typically mesic, and the community can
occur in sheltered locations with lower rainfall, indicating its preference for wet microclimates.
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Hazard and assessment
Water quality or alterations to flow regimes
Works within waterways were assessed as high risk activities with respect to affecting water quality and altering flow regimes, impacting on BGHF.
Drainage lines support BGHF communities. The community is highly sensitive to changes in water quality; urban runoff and its associated increased
nutrient and sediment loads is listed as one of the main threats to the community (TSSC 2005b). Any works near streams or changes in drainage in
these areas could impact on flora and fauna in the area, and habitat condition.
Invasive species and pathogens
Primary infrastructure works were assessed as high risk activities with respect to increasing weeds and spreading pathogens, impacting wet
sclerophyll vegetation communities by degrading its habitats, by direct competition with native flora species in the community, or through mortality of
Myrtaceous flora affected by Myrtle Rust (Puccinia psidii s.l.). BGHF is threatened by habitat degradation primarily from weed and pathogen
invasion (TSSC 2005b, 2011b) Bridal Creeper (Asparagus asparagoides), Camphor Laurel (Cinnamomum camphora), Lantana (Lantana camara),
Privet species (Ligustrum spp.), Ochna (Ochna serrulata), Passionfruit species (Passiflora spp.), Kikuyu (Pennisetum clandestinum), Blackberry
(Rubus ulmifolius), Cassia (Senna pendula var. glabrata), and Tradescantia spp. are known to be invading the understorey of this community (DoE
2014). Upland Basalt Eucalypt Forests of the Sydney Basin Bioregion is threatened primarily by weed species such as English Ivy (Hedera helix),
Japanese Honeysuckle (Lonicera japonica), English Holly (Ilex aquifolium), Barberry (Berberis vulgaris), Firethorn (Pyracantha spp.), and Broom
(Genista spp.) (TSSC 2011b).

1.4

Guidelines, policies and procedures relevant to wet sclerophyll vegetation
communities

Project development and assessment (pre-construction)
Roads and Maritime have a number of policies, guidelines, procedures (Program documents) that assist in identifying,
avoiding, minimising and assessing potential impacts to Specified Protected Matters. These documents support Roads
and Maritime in fulfilling their statutory responsibility under NSW and Federal legislation to consider and assess its
activities and its effect on the environment. Primarily, the approach taken by Roads and Maritime to assess potential
impacts on Specified Protected Matters is driven through the requirements of the Environmental assessment procedure
for routine and minor works (EIA PO5 1) or the Environmental assessment procedure for project review of
environmental factors (EIA PO5 2). Other key pre-construction guidance documents developed by Roads and Maritime
that relate to Specified Protected Matters include the Environmental Impact Assessment Practice Note - Biodiversity
Assessment, the Draft Wildlife Connectivity Guidelines – Managing Wildlife Connectivity on Road Projects and the
Guideline for Biodiversity Offsets.
Further detail regarding Roads and Maritime guidelines (pre-construction) that relate to identifying, avoiding, minimising
and assessing potential impacts to Specified Protected Matters is provided in Chapter 3 of the Strategic Assessment
Report.
Project implementation (construction)
Roads and Maritime also have a number of Program documents that assist in minimising and managing potential
impacts to Specified Protected Matters during the construction phase of projects, including through application of
measures identified in the Biodiversity Guidelines: Protecting and Managing Biodiversity on RTA Projects (2011) and
through a number of documents that specify Roads and Maritime requirements for contractors constructing projects,
including RMS QA Specification G36 – Environmental Protection (Ed4,Rev3 2014), RMS QA Specification G38 – Soil
and Water Management (Ed2, Rev1 2014) and RMS QA Specification G40 - Clearing and Grubbing (Ed1, Rev1 2012).
During construction Roads and Maritime implement their Environmental Performance System which manages workflow
associated with regular environmental inspections on construction and maintenance projects to reduce potential
environmental risks and evaluate the on-site environmental performance of contractors against their environmental
obligations under the contract and environmental legislation. Further detail regarding Roads and Maritime Program
documentation that assists in minimising and managing potential impacts to Specified Protected Matters in the
construction phase is provided in Chapter 3 of the Strategic Assessment Report.
The following table identifies other policies, guidelines and procedures applied by Roads and Maritime but not
developed by it, which are specifically relevant to wet sclerophyll communities.
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Relevant guideline

Summary

Commonwealth Listing

Advice to the Minister for the Environment, Heritage and the Arts from the Threatened Species Scientific Committee
on an amendment to the list of Threatened Ecological Communities under the EPBC Act including:

Advice (TSSC 2005a) has
been prepared for this
community.

The NSW Department of
Environment and Climate
Change have prepared
guidelines for protecting and
restoring BGHF and also for
best practice guidelines
(DECC 2008a and b).

1.5



Name of the Community.



Details of public consultation.



Summary of conclusion.



Description of the Community, condition thresholds and relevant biology and ecology.



National context.



Description of threats.



The Committees judgement processes in relation to the EPBC Act criteria.

The guidelines for protecting and restoring BGHF explain how to preserve the critically endangered community as
well as information on the valuable work already occurring to preserve the St. Ives BGHF, which is Sydney’s largest
surviving remnant of BGHF. The best practice guidelines are targeted at bushland managers and regenerators by
outlining the key threatening processes and their management.

Concluding statement – impacts to Specified Protected Matters

Potential risks to wet sclerophyll communities identified in the risk review above include the loss, degradation and
fragmentation of habitat, alteration of water quality, direct clearing of key vegetation, disturbance from access and
activities which may introduce/spread invasive species and pathogens. These risks can subsequently impact
populations through loss of connectivity and fragmentation and individuals, reduce the extent of suitable habitat and
change habitat conditions
In implementing their Program of policies, guidelines and procedures, Roads and Maritime apply standard Roads and
Maritime guidelines in conjunction with other guidelines (outlined in in the able above) to manage potential impacts to
wet sclerophyll communities. Risks are managed throughout the project life-cycle through identifying important habitat
and populations, planning for habitat protection, appropriate design to minimise water quality impacts and barriers to
connectivity and devising mitigation measures to ensure ongoing protection of habitat and water quality throughout
operation of the project.
Based on the application of the Program, Roads and Maritime activities (that are subject to Part 5 of the EP&A Act)
would minimise, to the extent possible, the likelihood of an unacceptable impact to wet sclerophyll communities.
Roads and Maritime have identified a number of key criteria that it will consider when determining whether an activity
will have an unacceptable impact on a Specified Protected Matter (refer Chapter 3 of the Strategic Assessment Report).
Where Roads and Maritime identify that an unacceptable impact on a Specified Protected Matter may occur, it will not
proceed with the activity as proposed. As identified in Chapter 4 of the Strategic Assessment Report, where Roads and
Maritime identify that an unacceptable impact on a Specified Protected Matter may occur it will consider a number of
options to reduce the impacts to a level that is acceptable, including reviewing the scope of the activity, reviewing the
approvals pathway for the activity and consulting with the Department of Environment regarding the activity. Roads and
Maritime will not proceed with the activity until such time as actions have been undertaken, or are committed to be
undertaken, to ensure impacts will not be unacceptable.

1.6
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1.

S1 - Special consideration - Koala

Species included (common name, scientific name)
Koala (Phascolarctos cinereus) combined populations of Queensland,
NSW and the ACT

1.1

Listing

SPRAT ID

Vulnerable

85104

Koala description

Item

Summary

Description

A mainly arboreal, medium sized marsupial with a stocky body, large rounded ears, sharp claws and exhibits
sexual dimorphism, varying size, and varying colour and fur length between northern and southern populations.
This species is a specialist feeder, primarily active at dawn, dusk or night feeding on the foliage of a select few
Eucalyptus spp., Leptospermum spp. and Melaleuca spp., deemed as primary and secondary feeder trees
(Crowther, et al., 2013).

Distribution and habitat

Range extends from north-eastern Queensland to the south-eastern corner of South Australia (Department of
the Environment (DoE), 2012). P. cinereus naturally inhabit a range of temperate, sub-tropical and tropical forest,
woodland and semi-arid communities dominated by Eucalyptus species (Martin & Handasyde, 1999).

Life history

Females potentially produce one offspring each year. Newborns live in the mother’s pouch for 6-8 months and
after leaving the pouch remains dependent on the mother until approximately 12 months of age (Department of
the Environment (DoE), 2012).
Koalas have been recorded moving up to 19km. Appear to have extensive overlap in the home ranges of
individuals with individuals tending to use the same set of trees. Home ranges vary depending on the quality of
habitat with larger ranges (101-135 ha) in poorer habitats and smaller ranges (up to 8-20 ha) in high quality
habitats (Ellis, et al., 2009).


Habitat loss and fragmentation.



Mortality from dog attacks and vehicle strikes.



Diseases including Chlamydia and Koala Retrovirus affecting P. cinereus populations.



Diseases such as Bell Miner Associated Dieback and Myrtle Rust affecting habitat and food source.



Climate change and drought.

Relevant conservation advice,



recovery plans and threat
abatement plans

Recovery plan for the koala (Phascolarctos cinereus) (NSW Department of Environment and Climate
Change (DECC), 2008).



Approved NSW Recovery Plan: Hawks Nest and Tea Gardens Endangered Koala (Phascolarctos cinereus)
Population (NSW National Parks and Wildlife Service (NPWS), 2003).



P. cinereus is assigned to the ‘Iconic’ species management stream under the ‘Saving our Species’ program,
a NSW Office of Environment and Heritage initiative.

Key threats
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1.2

Koala risk review

Loss of native vegetation

Loss of Habitat

Direct mortality

Loss of Connectivity

Loss of resources (for
foraging / nesting fauna)

Fragmentation (edge
effects, isolation, barriers)

Disturbance (light, noise,
wind)

Water quality or
alterations to flow regimes

Invasive species

Spread of pathogens

Hazard

Minor work - preparatory, rehabilitation,
investigative

2/1/VL

2/1/VL

2/2/L

2/2/L

2/1/VL

2/1/VL

1/1/VL

1/1/VL

1/2/VL

1/1/VL

Minor work - infrastructure work within road
footprint

2/1/VL

2/1/VL

1/2/VL

1/2/VL

2/1/VL

1/1/VL

1/1/VL

1/1/VL

2/2/L

1/1/VL

Minor work - supporting infrastructure

2/2/L

2/2/L

1/1/VL

1/2/VL

2/2/L

2/2/L

1/1/VL

1/1/VL

3/2/M

1/1/VL

Ancillary facilities

3/2/M

3/2/M

2/1/VL

3/2/M

3/2/M

3/2/M

1/1/VL

1/1/VL

3/3/M

3/2/M

Primary infrastructure work

4/3/H

4/3/H

3/2/M

4/3/H

4/3/H

4/3/H

1/1/VL

1/1/VL

3/3/M

4/3/H

Supporting infrastructure - basins, drains and
culverts

3/2/M

3/2/M

1/1/VL

4/3/H

1/1/VL

1/1/VL

1/1/VL

1/1/VL

1/1/VL

1/1/VL

Work within waterways

4/3/H

4/3/H

1/1/VL

4/3/H

1/1/VL

4/3/H

1/1/VL

1/1/VL

1/1/VL

1/1/VL

Utilities and fencing

3/2/M

2/1/VL

4/2/M

4/2/M

2/1/VL

4/2/M

1/1/VL

1/1/VL

2/1/VL

1/1/VL

Activity

1.3

Koala assessment

Hazard and assessment
Loss of native vegetation and loss of habitat
Primary infrastructure works and works within waterways were assessed as high risk causing the loss of native vegetation and habitat. This was
primarily due to the combination of a high likelihood that these works would result in the clearing or disturbance of feed trees and the subsequent
impacts such as impacts to populations, habitat fragmentation/reduction, disruptions to breeding cycle, changes to habitat conditions and threats to
identified recovery actions (see Relevant conservation advice, recovery plans and threat abatement plans). Koalas have an affinity to a select few
feeder trees, particularly those which have a higher nutrient content. This in combination with their relatively low movement patterns creates concern
when activities require the removal/disturbance of suitable vegetation
Loss of connectivity and fragmentation
Primary infrastructure works, supporting infrastructures works and works within waterways were assessed as high risk causing the loss of habitat
connectivity. This was primarily due to the combination of a high likelihood that these works would result in the clearing or disturbance of feed trees
and the subsequent impacts such as impacts to populations, habitat fragmentation/reduction, disruptions to breeding cycle, changes to habitat
conditions and threats to identified recovery actions (see Relevant conservation advice, recovery plans and threat abatement plans). Along as
selective feeding, Koalas may be reluctant to cross large cleared areas in fear of predation which will impact on individual and population wellbeing
by reducing or fragmenting their range.
Loss of foraging resources
Primary infrastructure works were found to be high risk with respect to the loss of foraging resources. The high likelihood of vegetation clearing (one
of the main concerns for Koala population declines) can result in impacts to populations, breeding cycles and habitat conditions as well as
fragment/reduce suitable habitat proving inconsistent with identified recovery actions (see Relevant conservation advice, recovery plans and threat
abatement plans). Koalas are particularly sensitive to resource loss due to their specialist feeding regime and low mobility.
Pathogens
Primary infrastructure works were found to be high risk with respect to the introduction or spread of pathogens, in particular chlamydia. The stress
from a high likelihood of habitat clearing (one of the main concerns for Koalas) can result in populations becoming vulnerable to infection resulting in
impacts to populations, breeding cycles and habitat conditions as well as fragment/reduce suitable habitat proving inconsistent with identified
recovery actions (see Relevant conservation advice, recovery plans and threat abatement plans).
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1.4

Guidelines, policies and procedures relevant to Koala

Project development and assessment (pre-construction)
Roads and Maritime have a number of policies, guidelines, procedures (Program documents) that assist in identifying,
avoiding, minimising and assessing potential impacts to Specified Protected Matters. These documents support Roads
and Maritime fulfil their statutory responsibility under NSW and Federal legislation to consider and assess its activities
and its effect on the environment. Primarily, the approach taken by Roads and Maritime to assess potential impacts on
Specified Protected Matters is driven through the requirements of the Environmental assessment procedure for routine
and minor works (EIA PO5 1) or the Environmental assessment procedure for project review of environmental factors
(EIA PO5 2). Other key pre-construction guidance documents developed by Roads and Maritime that relate to Specified
Protected Matters include the Environmental Impact Assessment Practice Note - Biodiversity Assessment, the Draft
Wildlife Connectivity Guidelines – Managing Wildlife Connectivity on Road Projects and the Guideline for Biodiversity
Offsets.
Further detail regarding Roads and Maritime guidelines (pre-construction) that relate to identifying, avoiding, minimising
and assessing potential impacts to Specified Protected Matters is provided in Chapter 3 of the Strategic Assessment
Report.
Project implementation (construction)
Roads and Maritime also have a number of Program documents that assist in minimising and managing potential
impacts to Specified Protected Matters during the construction phase of projects, including through application of
measures identified in the Biodiversity Guidelines: Protecting and Managing Biodiversity on RTA Projects (2011) and
through a number of documents that specify Roads and Maritime requirements for contractors constructing projects,
including RMS QA Specification G36 – Environmental Protection (Ed4,Rev3 2014), RMS QA Specification G38 – Soil
and Water Management (Ed2, Rev1 2014) and RMS QA Specification G40 - Clearing and Grubbing (Ed1, Rev1 2012).
During construction Roads and Maritime implement their Environmental Performance System which manages workflow
associated with regular environmental inspections on construction and maintenance projects to reduce potential
environmental risks and evaluate the on-site environmental performance of contractors against their environmental
obligations under the contract and environmental legislation. Further detail regarding Roads and Maritime Program
documentation that assists in minimising and managing potential impacts to Specified Protected Matters in the
construction phase is provided in Chapter 3 of the Strategic Assessment Report.
The following table identifies other policies, guidelines and procedures applied by Roads and Maritime but not
developed by it, which are specifically relevant to the Koala.
Relevant guideline

Summary

DRAFT EPBC Act referral guidelines for the

These draft EPBC Act referral guidelines for the Koala provide further guidance to

vulnerable koala (combined populations of
Queensland, New South Wales and the Australian
Capital Territory) (Department of the Environment
(DoE), 2013).

proponents in regards to whether an action is likely to require referral to the Department due
to impacts on the listed Koala. These guidelines are currently under public review and
expand on the general framework detailed in the ‘Significant Impact Guidelines 1.1 – Matters
of National Environmental Significance’.

National Koala Conservation and Management

The Natural Resource Management Ministerial Council endorsed this strategy on 5

Strategy 2009-2014 (will be superseded by a
recovery plan) (National Resource Management
Ministerial Council, 2009).

November 2009. This strategy aims to conserve Koalas by retaining viable populations in the
wild throughout their natural range by providing a coordinating framework for plans and
actions to conserve and manage Koalas, many of which are already being undertaken by
state and local governments. The strategy is coordinated by a cross-jurisdictional
implementation team and ensures regular engagement with a wide range of stakeholders,
including researchers, local governments, conservation groups and developers.

Code of Practice for Injured, Sick and Orphaned
Protected Fauna (NSW Office of Environment and
Heritage (OEH), 2011).

This code pf practice (COP) is designed for those involved in the rescue, rehabilitation and
release of native fauna and shows how they can protect the welfare of the animals in their
care. This COP was prepared by the NSW Office of Environment and Heritage (OEH) in
consultation with the NSW Wildlife Council, Taronga Conservation Society and the RSPCA
NSW and is supported by the NSW Animal Welfare Advisory Council of the Department of
Trade and Investment, Regional Infrastructure and Services. The Code contains both
standards and guidelines for the care of native animals that are incapable of fencing for
themselves in their natural habitat. Compliance with the standards is a condition of all OEH
rehabilitation licences.

Planning Guideline for Koala Conservation and

This guide is a synthesis of four years research into the conservation and restoration of

Recovery: A guide to best planning practice

Koala populations in fragmented landscapes of eastern Australia. The guidelines also
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Relevant guideline

Summary

(McAlpine, et al., 2006).

capture a decade of practical research and planning experience by the Australian Koala
Foundation in mapping Koala habitat and developing Koala conservation and management
plans for local government areas in NSW. They draw on the collective knowledge of
researchers who wanted to see their results put into action with practical outcomes for Koala
conservation.

State Environmental Planning Policy No. 44 – Koala
Habitat Protection (NSW Government, 2000).

This policy aims to encourage the proper conservation and management of areas of natural

1.5

vegetation that provide habitat for Koalas to ensure a permanent free-living population over
their present range and reverse the current trend of Koala population decline by:


Requiring the preparation of plans of management before development consent can be
granted in relation to areas of core Koala habitat.



Encouraging the identification of areas of core Koala habitat.



By encouraging the including of areas of core Koala habitat in environment protection
zones.

Concluding statement – impacts to Specified Protected Matters

Potential risks to the Koala identified in the risk review above include the direct or indirect loss, degradation and
fragmentation of habitat with higher risks potentially resulting from the clearing or disturbance of feed trees and
subsequent impact to populations through reduction in extent of suitable habitat, disruptions to life-cycles (breeding)
and changes to habitat conditions. These disturbances can also introduce or spread chlamydia within Koala populations
through increases in stress levels from clearing and disturbance activities.
In implementing their Program of policies, guidelines and procedures, Roads and Maritime apply standard Roads and
Maritime guidelines in conjunction with other guidelines (outlined in the table above) to manage potential impacts to the
Koala. Risks are managed throughout the project life-cycle through identifying important habitat and populations,
planning for habitat protection, appropriate design to minimise water quality impacts and barriers to connectivity and
devising mitigation measures to ensure ongoing protection of habitat and water quality throughout operation of the
project.
Based on the application of the Program, Roads and Maritime activities (that are subject to Part 5 of the EP&A Act)
would minimise, to the extent possible, the likelihood of an unacceptable impact to the Koala.
Roads and Maritime have identified a number of key criteria that it will consider when determining whether an activity
will have an unacceptable impact on a Specified Protected Matter (refer Chapter 3 of the Strategic Assessment Report).
Where Roads and Maritime identify that an unacceptable impact on a Specified Protected Matter may occur, it will not
proceed with the activity as proposed. As identified in Chapter 4 of the Strategic Assessment Report, where Roads and
Maritime identify that an unacceptable impact on a Specified Protected Matter may occur it will consider a number of
options to reduce the impacts to a level that is acceptable, including reviewing the scope of the activity, reviewing the
approvals pathway for the activity and consulting with the Department of Environment regarding the activity. Roads and
Maritime will not proceed with the activity until such time as actions have been undertaken, or are committed to be
undertaken, to ensure impacts will not be unacceptable.

1.6
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1.

S2 - Special consideration – Grey-headed Flying-fox

Species included (common name, scientific name)
Grey-headed Flying-fox (Pteropus poliocephalus)

Listing

SPRAT ID

Vulnerable

186

1.1

Grey-headed Flying-fox description

Item

Summary

Description

One of the largest bats in the world with a collar of orange/brown fully encircling the neck and growing up to
230-289 mm. P. poliocephalus requires foraging resources of fruit and nectar as well as roosting sites (Strahan,
1998).

Distribution and habitat

Current range extends on the coastal belt from Rockhampton in central Queensland to Melbourne in Victoria.
Only a small proportion of this range is occupied at one time whilst Brisbane, Newcastle, Sydney and Melbourne
are occupied continuously (Strahan, 1998). It utilises vegetation communities including rainforests, open forests,
closed and open woodlands, Melaleuca swamps and Banksia woodlands as well as commercial fruit crops
(Department of the Environment (DoE), 2012).

Life history

A highly mobile species with irregular north-south movement on the east coast in search of food (Department of
the Environment (DoE), 2012). Locally, P. poliocephalus travels up to 15-50 km daily from roost sites (Strahan,
1998). This species generally reaches maturity at three years of age with mating occurring in early autumn.
Males and females then segregate in October when the females give birth (Martin, 2000). For four to five weeks
the young are carried on the ventral surface of the females to feedings sites after which they are then left at
maternal camps but are still nursed until independence at approximately 12 weeks (Hall & Richards, 2000).

Key threats



Increased mortality.



Habitat loss and fragmentation.



Exploitation.



Competition and hybridisation with the Black Flying-fox (P. alecto).



Pollutants (lead bioaccumulation), electrocution and pathogens such as the Australian Bat Lyssavirus (ABL),
Bat Paramyxovirus and Menangle Pig Virus.



DRAFT National Recovery Plan for the Grey-headed Flying-fox Pteropus poliocephalus (NSW Department of
Environment, Climate Change and Water (DECCW), 2009).



P. poliocephalus is assigned to the ‘Landscape’ species management stream under the ‘Saving our Species’
program, a NSW Office of Environment and Heritage initiative.

Relevant conservation advice,
recovery plans and threat
abatement plans
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1.2

Grey-headed Flying-fox risk review

Loss of native vegetation

Loss of Habitat

Direct mortality

Loss of Connectivity

Loss of resources (for
foraging / nesting fauna)

Fragmentation (edge
effects, isolation, barriers)

Disturbance (light, noise,
wind)

Water quality or
alterations to flow regimes

Invasive species

Spread of pathogens

Hazard

Minor work - preparatory, rehabilitation,
investigative

2/1/VL

2/1/VL

2/2/L

2/1/VL

2/1/VL

2/1/VL

1/1/VL

1/1/VL

2/1/VL

3/2/M

Minor work - infrastructure work within road
footprint

2/1/VL

1/1/VL

2/1/VL

1/1/VL

1/1/VL

2/1/VL

1/1/VL

1/1/VL

1/1/VL

2/1/VL

Minor work - supporting infrastructure

2/2/L

2/2/L

2/2/L

2/1/VL

2/2/L

2/1/VL

1/1/VL

1/1/VL

2/1/VL

2/1/VL

Ancillary facilities

2/2/L

2/2/L

2/2/L

2/1/VL

2/2/L

2/1/VL

1/1/VL

1/1/VL

3/1/L

3/2/M

Primary infrastructure work

4/3/H

4/3/H

3/2/M

3/1/L

4/3/H

3/1/L

4/3/H

4/3/H

3/1/L

3/2/M

Supporting infrastructure - basins, drains and
culverts

1/1/VL

3/2/M

1/1/VL

1/1/VL

3/2/M

1/1/VL

1/1/VL

1/1/VL

1/1/VL

1/1/VL

Work within waterways

1/1/VL

3/2/M

1/1/VL

1/1/VL

3/2/M

1/1/VL

1/1/VL

1/1/VL

1/1/VL

1/1/VL

2/2/L

3/2/M

1/1/VL

1/1/VL

3/2/M

1/1/VL

1/1/VL

1/1/VL

1/1/VL

1/1/VL

Activity

Utilities and fencing

1.3

Grey-headed Flying-fox assessment

Hazard and assessment
Loss of native vegetation and loss of habitat
Primary infrastructure works were assessed as high risk activities causing the loss of native vegetation and habitat loss. This was primarily due to
the combination of a high likelihood that these works would result in the clearing or disturbance of vegetation and the subsequent impacts such as
impacts to populations, habitat fragmentation/reduction, disruptions to breeding cycle, changes to habitat conditions and threats to identified
recovery actions (see Relevant conservation advice, recovery plans and threat abatement plans). P. poliocephalus is highly dependent on vegetation
for feeding and roosting as well as colonies potentially having high site fidelity makes this species especially vulnerable to vegetation and habitat
loss.
Loss of foraging resources
Primary infrastructure works were found to be high risk with respect to the loss of foraging resources. The direct and indirect impact of these
activities within close proximity to foraging habitats of the Grey-headed Flying-fox provides justification for this classification. Works which require the
removal or disturbance of vegetation will impact populations, breeding activities and habitat conditions and reduce suitable habitat for roosting and
foraging all of which are inconsistent with identified recovery actions (see Relevant conservation advice, recovery plans and threat abatement plans).
Disturbance effects from noise, light and wind turbulence
Primary infrastructure works were found to be high risk with respect to noise disturbance. The direct impact of these activities and the inherent
impacts of noise from roads within close proximity to roosting habitats of the Grey-headed Flying-fox provide justification for this classification. This is
of particular significance during the breeding season as noise can stress pregnant and lactating females. Noise disturbance can impacts populations,
reduce and area and condition of available roosting habitat and disrupt breeding all of which are inconsistent with identified recovery actions (see
Relevant conservation advice, recovery plans and threat abatement plans).
Water quality changes as a result of works in or adjacent to the roosting habitat and alterations to flow
Primary infrastructure works were found to be high risk with respect to the water quality changes. The direct and indirect impact of these activities on
water quality within close proximity to roosting habitats of the Grey-headed Flying-fox can reduce suitable habitat as well as habitat condition. Works
which may produce contaminated runoff and are adjacent to roosting habitats that have a high dependency on water (ie. swamps) are of particular
concern.
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1.4

Guidelines, policies and procedures relevant to Grey-headed Flying-fox

Project development and assessment (pre-construction)
Roads and Maritime have a number of policies, guidelines, procedures (Program documents) that assist in identifying,
avoiding, minimising and assessing potential impacts to Specified Protected Matters. These documents support Roads
and Maritime fulfil their statutory responsibility under NSW and Federal legislation to consider and assess its activities
and its effect on the environment. Primarily, the approach taken by Roads and Maritime to assess potential impacts on
Specified Protected Matters is driven through the requirements of the Environmental assessment procedure for routine
and minor works (EIA PO5 1) or the Environmental assessment procedure for project review of environmental factors
(EIA PO5 2). Other key pre-construction guidance documents developed by Roads and Maritime that relate to Specified
Protected Matters include the Environmental Impact Assessment Practice Note - Biodiversity Assessment, the Draft
Wildlife Connectivity Guidelines – Managing Wildlife Connectivity on Road Projects and the Guideline for Biodiversity
Offsets.
Further detail regarding Roads and Maritime guidelines (pre-construction) that relate to identifying, avoiding, minimising
and assessing potential impacts to Specified Protected Matters is provided in Chapter 3 of the Strategic Assessment
Report.
Project implementation (construction)
Roads and Maritime also have a number of Program documents that assist in minimising and managing potential
impacts to Specified Protected Matters during the construction phase of projects, including through application of
measures identified in the Biodiversity Guidelines: Protecting and Managing Biodiversity on RTA Projects (2011) and
through a number of documents that specify Roads and Maritime requirements for contractors constructing projects,
including RMS QA Specification G36 – Environmental Protection (Ed4,Rev3 2014), RMS QA Specification G38 – Soil
and Water Management (Ed2, Rev1 2014) and RMS QA Specification G40 - Clearing and Grubbing (Ed1, Rev1 2012).
During construction Roads and Maritime implement their Environmental Performance System which manages workflow
associated with regular environmental inspections on construction and maintenance projects to reduce potential
environmental risks and evaluate the on-site environmental performance of contractors against their environmental
obligations under the contract and environmental legislation. Further detail regarding Roads and Maritime Program
documentation that assists in minimising and managing potential impacts to Specified Protected Matters in the
construction phase is provided in Chapter 3 of the Strategic Assessment Report.
The following table identifies other policies, guidelines and procedures applied by Roads and Maritime but not
developed by it, which are specifically relevant to the Grey-headed Flying-fox.
Relevant guideline

Summary

Survey guidelines for Australia’s threatened bats

This document provides a guide for stakeholders on the effort and methods considered

(Department of the Environment, Water, Heritage
and the Arts, 2010)

appropriate when conducting a presence/absence survey for bats listed as threatened under
the Environment Protection and Biodiversity Conservation Act 1999 (EPBC Act). This
document also advises on the expectations of the Department with regards to surveys for
threatened species providing an overview of the techniques discussed.

Flying-fox camp management policy (NSW

This policy:

Department of Environment and Climate Change
(DECC), 2007).



Helps DECC (now Office of Environment and Heritage (OEH)) staff, the community and
wildlife carers, local government and catchment management authorities to appropriately
conserve and manage Flying-fox camps in NSW.



Helps all stakeholders to understand and meet their legal responsibilities regarding the
management of Flying-fox camps.



Advises OEH staff and local government employees about ways of dealing with public
complaints about Flying-foxes.



Outlines strategies for a Flying-fox education and communication strategy for DECC and
community educators.



Provides guidelines for councils, landowners and land managers, catchment management
authorities and infrastructure providers to assist in forward planning, so conflict caused by
locating inappropriate land uses near Flying-fox camps are avoided or mitigated.



Provides guidelines and recommended procedures for relocating Flying-fox camps.



Informs those wishing to relocate Flying-fox camps how to obtain and meet the conditions
of an appropriate licence.

North East New South Wales Natural Resource

These advisory series were produced to target public awareness on issues of biodiversity,
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Relevant guideline

Summary

Management Advisory Series: Note 4 – Nectar
Food Trees (NSW Department of Environment
and Conservation (DEC), 2004).

cultural heritage and threatened species on private land. These documents focus on north east
NSW but have can be applied state wide. These notes not only make an important contribution
to the NSW natural resources management framework but also assist landholders in making
more informed decisions about natural resource management with respect to biodiversity and
conservation issues.

North East New South Wales Natural Resource

These advisory series were produced to target public awareness on issues of biodiversity,

Management Advisory Series: Note 8 – Flying-fox
Camps (NSW Department of Environment and
Conservation (DEC), 2004).

cultural heritage and threatened species on private land. These documents focus on north east
NSW but have can be applied state wide. These notes not only make an important contribution
to the NSW natural resources management framework but also assist landholders in making
more informed decisions about natural resource management with respect to biodiversity and
conservation issues.

North East New South Wales Natural Resource
Management Advisory Series: Note 5 – Fleshy
Fruited Food Trees (NSW Department of
Conservation (DEC), 2004).

These advisory series were produced to target public awareness on issues of biodiversity,
cultural heritage and threatened species on private land. These documents focus on north east
NSW but have can be applied state wide. These notes not only make an important contribution
to the NSW natural resources management framework but also assist landholders in making
more informed decisions about natural resource management with respect to biodiversity and
conservation issues.

Best practice guidelines for the grey-headed flying

This documents from OEH and the Sydney Metropolitan Catchment Management Authority

fox (NSW Department of Environment and
Climate Change (DECC), 2008).

provides best practice guidance to land managers and private landholders seeking to conserve
Grey-headed Flying-foxes using Cabramatta Creek Flying-fox Reserve as an example site.

1.5

Concluding statement – impacts to Specified Protected Matters

Potential risks to the Grey-headed Flying-fox identified in the risk review above include the direct or indirect loss,
degradation and fragmentation of habitat with higher risks potentially resulting from the clearing or disturbance of
suitable roosting habitat and subsequent impact to populations through reduction in extent of suitable habitat,
disruptions to life-cycles (breeding) and changes to habitat conditions.
In implementing their Program of policies, guidelines and procedures, Roads and Maritime apply standard Roads and
Maritime guidelines in conjunction with other guidelines (outlined in the table above) to manage potential impacts to the
Grey-headed Flying-fox. Risks are managed throughout the project life-cycle through identifying important habitat and
populations, planning for habitat protection, appropriate design to minimise water quality impacts and barriers to
connectivity and devising mitigation measures to ensure ongoing protection of habitat and water quality throughout
operation of the project.
Based on the application of the Program, Roads and Maritime activities (that are subject to Part 5 of the EP&A Act)
would minimise, to the extent possible, the likelihood of an unacceptable impact to the Grey-headed Flying-fox.
Roads and Maritime have identified a number of key criteria that it will consider when determining whether an activity
will have an unacceptable impact on a Specified Protected Matter (refer Chapter 3 of the Strategic Assessment Report).
Where Roads and Maritime identify that an unacceptable impact on a Specified Protected Matter may occur, it will not
proceed with the activity as proposed. As identified in Chapter 4 of the Strategic Assessment Report, where Roads and
Maritime identify that an unacceptable impact on a Specified Protected Matter may occur it will consider a number of
options to reduce the impacts to a level that is acceptable, including reviewing the scope of the activity, reviewing the
approvals pathway for the activity and consulting with the Department of Environment regarding the activity. Roads and
Maritime will not proceed with the activity until such time as actions have been undertaken, or are committed to be
undertaken, to ensure impacts will not be unacceptable.
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1.

S3 - Special consideration – Green and Golden Bell Frog

Species included (common name, scientific name)
Green and Golden Bell Frog (Litoria aurea)

1.1

Listing

SPRAT ID

Vulnerable

1870

Green and Golden Bell Frog description

Item

Summary

Description

A large dull olive to bright emerald-green frog growing up to 85 mm. The dorsum of the frog has large irregular
blotches ranging from brown to rich golden-bronze and has a yellowish stripe from behind the eye to the lower
back which is bordered by a black stripe (Cogger, 2000).

Distribution and habitat

Mainly occurs along coastal lowland areas of eastern NSW and Victoria and three offshore islands, Bowen
Island in Jervis Bay, Kooragang Island and Broughton Island north of Port Stephens (Department of the
Environment (DoE), 2012). Found in a wide variety of water bodies commonly in disturbed habitats, but not in
fast flowing streams (Pyke & White, 1996).

Life history

Known to breed during late winter to early autumn but generally during September through to February with a
peak around January/February after heavy rain or storms (White, 2001). Breeds in ephemeral ponds (Pyke &
White, 1996). Males call mostly at night. High fecundity with eggs hatching within 2-5 days after ovipositing and
metamorphosis 2-11 months (Pyke & White, 2001). Thought to be a highly mobile species moving between
breeding sites but unpredictable between populations. Has been known to move long distance in a single
day/night of up to 1-3 km (Pyke & White, 2001).

Key threats



Habitat removal.



Habitat degradation from siltation, changes to aquatic vegetation, increased light and noise, grazing, mowing
and fire.



Habitat fragmentation.



Reduction in water quality and hydrological changes.



Diseases such as infection by the chytrid fungus.



Predation by exotic fauna such as Eastern Gambusia (Gambusia holbrooki), Feral Cats (Felis catus) and
European Red Foxes (Vulpes vulpes).



Introduction or intensification of public access to habitats.

Relevant conservation advice,



recovery plans and threat
abatement plans

DRAFT Threat Abatement Plan for Infection of Amphibians with Chytrid Fungus Resulting in
Chytridiomycosis (Commonwealth of Australia, 2014)



Threat Abatement Plan for Predation by Feral Cats (Department of the Environment, Water and Heritage,
2008).



Threat Abatement Plan for Predation by the European Red Fox (Department of the Environment, Water,
Heritage and the Arts (DEWHA), 2008).



Threat Abatement Plan: Predation by Gambusia holbrooki – The Plague Minnow (NSW National Parks and
Wildlife Service (NPWS), 2003).
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1.2

Green and Golden Bell Frog risk review

Loss of native vegetation

Loss of Habitat

Direct mortality

Loss of Connectivity

Loss of resources (for
foraging / nesting fauna)

Fragmentation (edge
effects, isolation, barriers)

Disturbance (light, noise,
wind)

Water quality or
alterations to flow regimes

Invasive species

Spread of pathogens

Hazard

Minor work - preparatory, rehabilitation, investigative

1/3/L

3/3/M

3/3/M

3/3/M

3/3/M

3/3/M

3/3/M

2/3/M

3/3/M

3/3/M

Minor work - infrastructure work within road footprint

2/3/M

2/3/M

2/3/M

2/3/M

2/3/M

2/3/M

3/3/M

3/3/M

3/3/M

3/3/M

Minor work - supporting infrastructure

2/3/M

3/3/M

3/3/M

3/3/M

3/3/M

3/3/M

4/3/H

3/3/M

3/3/M

3/3/M

Ancillary facilities

1/3/L

3/3/M

3/3/M

3/3/M

3/3/M

3/3/M

3/3/M

3/3/M

3/3/M

3/3/M

Primary infrastructure work

4/3/H

4/3/H

3/3/M

4/3/H

4/3/H

4/3/H

4/3/H

4/3/H

3/3/M

3/3/M

Supporting infrastructure - basins, drains and culverts

4/3/H

4/3/H

3/3/M

4/3/H

3/3/M

2/3/M

3/3/M

4/3/H

4/3/H

4/3/H

Work within waterways

4/3/H

4/3/H

3/3/M

4/3/H

4/3/H

3/3/M

3/3/M

4/3/H

3/3/M

4/3/H

Utilities and fencing

1/3/L

1/3/L

1/3/L

2/3/M

1/3/L

2/3/M

2/3/M

2/3/M

2/3/M

2/3/M

Activity

1.3

Green and Golden Bell Frog assessment

Hazard and assessment
Loss of native vegetation and habitat
Primary infrastructure works, supporting infrastructure works and works within waterways were assessed as high to very high risk activities
causing the loss of native vegetation and habitat. This was primarily due to the combination of a high likelihood that these works would result in the
clearing or disturbance of vegetation and leaf litter and the subsequent impacts such as impacts to populations, habitat fragmentation/reduction,
disruptions to breeding cycle, changes to habitat conditions and threats to identified recovery actions (see Relevant conservation advice,
recovery plans and threat abatement plans). The Green and Golden Bell Frog is highly sensitive to habitat changes due to their morphology
and low mobility. Primary infrastructure activities and works within waterways which result in the loss, degradation or disturbance of these areas
are likely to impact these species.
Loss of connectivity and fragmentation
Primary infrastructure works, supporting infrastructure works and works within waterways were found to be high risk with respect to impacts on
connectivity and fragmentation. The direct and indirect impact of these activities within close proximity to foraging and breeding habitats of the
Green and Golden Bell Frog provides justification for this classification. These works can impact habitat conditions and subsequent impacts to
populations, breeding cycles and habitat suitability as well as exhibit inconsistencies to identified recovery actions (see Relevant conservation
advice, recovery plans and threat abatement plans). The Green and Golden Bell Frog’s specific habitats requirement and low mobility coupled
with a small home range deems this species highly sensitive to fragmentation and loss of habitat connectivity.
Loss of foraging resources
Primary infrastructure works and works within waterways were found to be high risk with respect to the loss of foraging resources. The direct and
indirect impact of work within waterways within close proximity to foraging habitats of the Green and Golden Bell Frog provides justification for this
classification. Works such as bank stabilisation and dredging will directly impact habitat conditions and subsequent impacts to populations,
breeding cycles and habitat suitability as well as exhibit inconsistencies to identified recovery actions (see Relevant conservation advice,
recovery plans and threat abatement plans). This decision is derived from the Green and Golden Bell Frog’s high reliance on aquatic and
riparian habitats as well as low mobility. Aquatic and riparian habitats are also very sensitive to disturbances and can transfer impacts across
greater spatial scales.
Disturbance effects from noise, light and wind turbulence
Primary infrastructure work and minor supporting infrastructure activities were found to be very high risk with respect to disturbance effects from
noise, light and wind turbulence. The likelihood of increased noise during these activities were deemed to be likely and can have major impacts to
the breeding behaviour of the Green and Golden Bell Frog, ultimately affecting populations and proving inconsistent to identified recovery actions
(see Relevant conservation advice, recovery plans and threat abatement plans). This decision is derived from the strong acoustic reliance
and potential aversion to light of the Green and Golden Bell Frog.
Water quality changes as a result of works in or adjacent to the aquatic habitat and alterations to flow
Primary infrastructure works, supporting infrastructure works and work within waterways were all found to be high risk with respect to water quality.
It is likely that these activities will affect water quality, particularly those which involve working within/around water and dewatering of supporting
infrastructure. These activities can have indirect impacts on water quality which can cause reduction in suitable habitat, disruptions to breeding,
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Hazard and assessment
changes to habitat conditions and impacts to populations which represents threats to identified recovery actions (see Relevant conservation
advice, recovery plans and threat abatement plans).
Invasive species and pathogens
Supporting infrastructure works and work within waterways were all found to be high risk with respect to the introduction/spread of invasive species
and pathogens (specifically, the Chytrid Fungus). There is a high likelihood that these activities will create movement corridors and suitable
habitats for invasive species such as Eastern Gambusia as well as transport soil and water contaminated with the Chytrid Fungus. These activities
can result in the reduction in suitable habitat, disruptions to breeding, changes to habitat conditions and impacts to populations which represent
threats to identified recovery actions (see Relevant conservation advice, recovery plans and threat abatement plans).

1.4

Guidelines, policies and procedures relevant to Green and Golden Bell Frog fauna

Project development and assessment (pre-construction)
Roads and Maritime have a number of policies, guidelines, procedures (Program documents) that assist in identifying,
avoiding, minimising and assessing potential impacts to Specified Protected Matters. These documents support Roads
and Maritime fulfil their statutory responsibility under NSW and Federal legislation to consider and assess its activities
and its effect on the environment. Primarily, the approach taken by Roads and Maritime to assess potential impacts on
Specified Protected Matters is driven through the requirements of the Environmental assessment procedure for routine
and minor works (EIA PO5 1) or the Environmental assessment procedure for project review of environmental factors
(EIA PO5 2). Other key pre-construction guidance documents developed by Roads and Maritime that relate to Specified
Protected Matters include the Environmental Impact Assessment Practice Note - Biodiversity Assessment, the Draft
Wildlife Connectivity Guidelines – Managing Wildlife Connectivity on Road Projects and the Guideline for Biodiversity
Offsets.
Further detail regarding Roads and Maritime guidelines (pre-construction) that relate to identifying, avoiding, minimising
and assessing potential impacts to Specified Protected Matters is provided in Chapter 3 of the Strategic Assessment
Report.
Project implementation (construction)
Roads and Maritime also have a number of Program documents that assist in minimising and managing potential
impacts to Specified Protected Matters during the construction phase of projects, including through application of
measures identified in the Biodiversity Guidelines: Protecting and Managing Biodiversity on RTA Projects (2011) and
through a number of documents that specify Roads and Maritime requirements for contractors constructing projects,
including RMS QA Specification G36 – Environmental Protection (Ed4,Rev3 2014), RMS QA Specification G38 – Soil
and Water Management (Ed2, Rev1 2014) and RMS QA Specification G40 - Clearing and Grubbing (Ed1, Rev1 2012).
During construction Roads and Maritime implement their Environmental Performance System which manages workflow
associated with regular environmental inspections on construction and maintenance projects to reduce potential
environmental risks and evaluate the on-site environmental performance of contractors against their environmental
obligations under the contract and environmental legislation. Further detail regarding Roads and Maritime Program
documentation that assists in minimising and managing potential impacts to Specified Protected Matters in the
construction phase is provided in Chapter 3 of the Strategic Assessment Report.
The following table identifies other policies, guidelines and procedures applied by Roads and Maritime but not
developed by it, which are specifically relevant to the Green and Golden Bell Frog.
Relevant guideline

Summary

Survey guidelines for Australia’s threatened frogs

This document provides a guide for stakeholders on the effort and methods considered

(Department of the Environment, Water, Heritage
and the Arts, 2010)

appropriate when conducting a presence/absence survey for frogs listed as threatened under
the Environment Protection and Biodiversity Conservation Act 1999 (EPBC Act). This
document also advises on the expectations of the Department with regards to surveys for
threatened species providing an overview of the techniques discussed.

Best practice guidelines: Green and golden bell frog

This guide aims to assist:

habitat (NSW Department of Environment and
Climate Change (DECC), 2008).



Homeowners who would like to create Green and Golden Bell Frog habitat in their
garden.



Farmers and other rural property owners who would like to adapt a farm dam and its
surroundings to benefit the Frog.



Managers of industrial sites or business premises who wish to enhance parts of their site
to benefit the local Green and Golden Bell Frog population.



Councils and other organisations that wish to enhance or provide Green and Golden Bell
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Relevant guideline

Summary
Frog habitat in areas they manage.

Protecting and restoring green and golden bell frog

This brochure explains how communities, authorities and other relevant stakeholders can

habitat (NSW Department of Environment and
Climate Change (DECC), n.d.).

assist in the preservation of the Green and Golden Bell Frog. This document also provides
information the valuable work that is occurring in Sydney Olympic Park to conserve and
enhance Green and Golden Bell Frog habitat.

Environmental Impact Assessment Guidelines:

Information is provided to assist authors of Species Impact Statements, persons undertaking

Green and Golden Bell Frog (NSW National Parks
and Wildlife Service (NPWS), 2003).

Development Activities that require fauna and flora studies, and consent authorities and
others who are required to prepare or review reports or assessment of potential impacts on
threatened species, pursuant to the provisions of the Environmental Planning and
Assessment Act, 1979 (EP&A Act).

1.5

Concluding statement – impacts to Specified Protected Matters

Potential risks to the Green and Golden Bell Frog identified in the risk review above include the direct or indirect loss,
degradation and fragmentation of habitat and activities with potential to introduce or spread invasive species and
pathogens with higher risks potentially resulting from the clearing or disturbance of suitable habitat and subsequent
impacts to populations through reduction in extent of suitable habitat, disruptions to life-cycles (breeding) and changes
to habitat conditions as well as direct mortality.
In implementing their Program of policies, guidelines and procedures, Roads and Maritime apply standard Roads and
Maritime guidelines in conjunction with other guidelines (outlined in the table above) to manage potential impacts to
the Green and Golden Bell Frog. Risks are managed throughout the project life-cycle through identifying important
habitat and populations, planning for habitat protection, appropriate design to minimise water quality impacts and
barriers to connectivity and devising mitigation measures to ensure ongoing protection of habitat and water quality
throughout operation of the project.
Based on the application of the Program, Roads and Maritime activities (that are subject to Part 5 of the EP&A Act)
would minimise, to the extent possible, the likelihood of an unacceptable impact to the Green and Golden Bell Frog.
Roads and Maritime have identified a number of key criteria that it will consider when determining whether an activity
will have an unacceptable impact on a Specified Protected Matter (refer Chapter 3 of the Strategic Assessment Report).
Where Roads and Maritime identify that an unacceptable impact on a Specified Protected Matter may occur, it will not
proceed with the activity as proposed. As identified in Chapter 4 of the Strategic Assessment Report, where Roads and
Maritime identify that an unacceptable impact on a Specified Protected Matter may occur it will consider a number of
options to reduce the impacts to a level that is acceptable, including reviewing the scope of the activity, reviewing the
approvals pathway for the activity and consulting with the Department of Environment regarding the activity. Roads and
Maritime will not proceed with the activity until such time as actions have been undertaken, or are committed to be
undertaken, to ensure impacts will not be unacceptable.

1.6
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1.

S4 - Special consideration – Spotted-tailed Quoll

Species included (common name, scientific name)
Spot-tailed Quoll/Spotted-tail Quoll/Tiger Quoll south-eastern mainland
population (Dasyurus maculatus maculatus)

1.1

Listing

SPRAT ID

Endangered

75184

Spotted-tailed Quoll description

Item

Summary

Description

Nocturnal, cat-sized, carnivorous marsupial with reddish-brown fur and distinctive white spots over its back and
tail. Can grow up to 759 mm on length and is moderately arboreal. Preys on medium-sized mammals such a
Ringtail Possums (Pseudocheirus pererinus), Common Brushtail Possum (Trichosurus vulpecula), Mountain
Brushtail Possum (Trichosurus caninus), Greater Glider (Petauroides volans) and Rabbit (Belcher, 1995). Also
consumes insects, lizards, crayfish, poultry, birds, small mammals, frogs, fish, plant material and human refuse
(Jones, et al., 2001).

Distribution and habitat

Historically distributed widely from south-east Queensland, eastern NSW, Victoria, south-east South Australia
and Tasmania. In NSW, populations are generally restricted within 200 km of the coast (Jones, et al., 2001).
Prefers mature, undisturbed wet forest habitat, especially areas with 600 mm/year rainfall occupying hollow logs,
tree hollows, rock outcrops or caves (Cronin, 1991; Strahan, 1998).

Life history

Mating and births occur over the winter months of June-August with a gestation period of 21 days. Young are
attached to the teat for about eight weeks from birth after which they will be left in the maternal den while the
mother is hunting (Strahan, 1998). Home ranges for D. maculatus maculatus is approximately 244 ha for females
and 992 ha for males (Claridge, et al., 2005). Individuals use latrines (sites for repeated urination and defecation)
over long periods of time during the night and activity in this area appears to peak during the breeding season
(Dawson, 2005).

Key threats



Habitat loss and degradation from the clearing of vegetation, timber harvesting and other forest management
practices.



Competition from exotic species such as the European Red Fox (Vulpes vulpes) and Domestic Dogs (Canis
iupus familiaris) as well as native Dingos (Canis iupus dingo).



Fire.



Direct killing by landholders in response to poultry raids.



Road mortality.



Poisoned by Cane Toads (Bufo marinus).



Sodium monofluroacetate (1080) baits.

Relevant conservation advice,



recovery plans and threat
abatement plans

Threat Abatement Plan for Predation by the European Red Fox (Department of the Environment, Water,
Heritage and the Arts (DEWHA), 2008).



Threat abatement plan for the biological effects, including lethal toxic ingestion, caused by cane toads
(Department of Sustainability, Environment, Water, Population and Communities, 2011).



D. maculatus is assigned to the ‘Landscape’ species management stream under the ‘Saving our Species’
program, a NSW Office of Environment and Heritage initiative.
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1.2

Spotted-tailed Quoll risk review

Loss of native vegetation

Loss of Habitat

Direct mortality

Loss of Connectivity

Loss of resources (for
foraging / nesting fauna)

Fragmentation (edge
effects, isolation, barriers)

Disturbance (light, noise,
wind)

Water quality or
alterations to flow regimes

Invasive species

Spread of pathogens

Hazard

Minor work - preparatory, rehabilitation,
investigative

2/1/VL

2/1/VL

2/1/VL

2/1/VL

2/1/VL

2/1/VL

1/1/VL

1/1/VL

1/1/VL

1/1/VL

Minor work - infrastructure work within road
footprint

2/1/VL

2/1/VL

2/1/VL

2/1/VL

2/1/VL

2/1/VL

1/1/VL

1/1/VL

1/1/VL

1/1/VL

2/2/L

2/2/L

3/2/M

3/1/L

2/2/L

2/1/VL

1/1/VL

1/1/VL

2/2/L

1/1/VL

Ancillary facilities

2/1/VL

3/2/M

3/1/L

3/2/M

4/2/M

3/2/M

1/1/VL

1/1/VL

3/2/M

1/1/VL

Primary infrastructure work

4/2/M

4/3/H

3/2/M

4/3/H

4/3/H

4/3/H

1/1/VL

1/1/VL

3/2/M

1/1/VL

Supporting infrastructure - basins, drains and
culverts

1/1/VL

1/1/VL

1/1/VL

1/1/VL

1/1/VL

4/3/H

1/1/VL

2/2/L

1/1/VL

1/1/VL

Work within waterways

3/2/M

3/2/M

1/1/VL

4/3/H

3/2/M

4/3/H

1/1/VL

2/2/L

1/1/VL

1/1/VL

Utilities and fencing

3/2/M

1/1/VL

4/3/H

3/2/M

2/1/VL

2/2/L

1/1/VL

1/1/VL

3/1/L

1/1/VL

Activity

Minor work - supporting infrastructure

1.3

Spotted-tailed Quoll assessment

Hazard and assessment
Loss of native vegetation and loss of habitat
Primary infrastructure works were assessed as high risk activities causing habitat loss. This was primarily due to the combination of a high likelihood
that these works would result in the clearing or disturbance of potential habitat and the subsequent impacts such as impacts to populations,
changes to habitat conditions and threats to identified recovery actions (see Relevant conservation advice, recovery plans and threat abatement
plans). Tree hollows, rock crevices and caves as well as underground burrows all provide D. maculatus maculatus with shelter and nesting
environments as well as being essential to prey species. Multiple D. maculatus maculatus individuals have also been known to return to one latrine
site hence loss of such habitats and vegetation would negatively impact on this species.
Loss of foraging resources
Primary infrastructure works were found to be high risk with respect to the loss of foraging resources. The direct and indirect impact of activities
which involve the removal of vegetation and/or habitat within the hunting range of the Spotted-tailed Quoll as well as the species reliance on dens for
shelter provides justification for this classification. Works which result in habitat removal and disturbance will impact populations, habitat conditions
and exhibit some inconsistencies to identified recovery actions (see Relevant conservation advice, recovery plans and threat abatement plans).
Direct mortality
Utilities and fencing activities were found to have high risks with respect to the mortality of the Spotted-tailed Quoll. The likelihood of road mortality
from roadside fences and barriers were deemed to be high and can have major impacts to populations and breeding which is inconsistence with
identified recovery actions (see Relevant conservation advice, recovery plans and threat abatement plans).
Loss of connectivity and fragmentation
Primary infrastructure works, supporting infrastructure works and works within waterways were assessed as high risk activities with potential to
cause fragmentation and loss of habitat connectivity. This was primarily due to the combination of a high likelihood that these works would result in
the clearing or disturbance of potential habitat and movement pathways and the subsequent impacts such as impacts to populations, changes to
habitat conditions and threats to identified recovery actions (see Relevant conservation advice, recovery plans and threat abatement plans).
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1.4

Guidelines, policies and procedures relevant to Spotted-tailed Quoll fauna

Project development and assessment (pre-construction)
Roads and Maritime have a number of policies, guidelines, procedures (Program documents) that assist in identifying,
avoiding, minimising and assessing potential impacts to Specified Protected Matters. These documents support Roads
and Maritime fulfil their statutory responsibility under NSW and Federal legislation to consider and assess its activities
and its effect on the environment. Primarily, the approach taken by Roads and Maritime to assess potential impacts on
Specified Protected Matters is driven through the requirements of the Environmental assessment procedure for routine
and minor works (EIA PO5 1) or the Environmental assessment procedure for project review of environmental factors
(EIA PO5 2). Other key pre-construction guidance documents developed by Roads and Maritime that relate to Specified
Protected Matters include the Environmental Impact Assessment Practice Note - Biodiversity Assessment, the Draft
Wildlife Connectivity Guidelines – Managing Wildlife Connectivity on Road Projects and the Guideline for Biodiversity
Offsets.
Further detail regarding Roads and Maritime guidelines (pre-construction) that relate to identifying, avoiding, minimising
and assessing potential impacts to Specified Protected Matters is provided in Chapter 3 of the Strategic Assessment
Report.
Project implementation (construction)
Roads and Maritime also have a number of Program documents that assist in minimising and managing potential
impacts to Specified Protected Matters during the construction phase of projects, including through application of
measures identified in the Biodiversity Guidelines: Protecting and Managing Biodiversity on RTA Projects (2011) and
through a number of documents that specify Roads and Maritime requirements for contractors constructing projects,
including RMS QA Specification G36 – Environmental Protection (Ed4,Rev3 2014), RMS QA Specification G38 – Soil
and Water Management (Ed2, Rev1 2014) and RMS QA Specification G40 - Clearing and Grubbing (Ed1, Rev1 2012).
During construction Roads and Maritime implement their Environmental Performance System which manages workflow
associated with regular environmental inspections on construction and maintenance projects to reduce potential
environmental risks and evaluate the on-site environmental performance of contractors against their environmental
obligations under the contract and environmental legislation. Further detail regarding Roads and Maritime Program
documentation that assists in minimising and managing potential impacts to Specified Protected Matters in the
construction phase is provided in Chapter 3 of the Strategic Assessment Report.
The following table identifies other policies, guidelines and procedures applied by Roads and Maritime but not
developed by it, which are specifically relevant to the Spotted-tailed Quoll.
Relevant guideline

Summary

North East New South Wales Natural Resource

These advisory series were produced to target public awareness on issues of biodiversity,

Management Advisory: Note 10 - Old Growth
Forests (NSW Department of Environment and
Conservation (DEC), 2004).

cultural heritage and threatened species on private land. These documents focus on north
east NSW but have can be applied state wide. These notes not only make an important
contribution to the NSW natural resources management framework but also assist
landholders in making more informed decisions about natural resource management with
respect to biodiversity and conservation issues.

North East New South Wales Natural Resource

These advisory series were produced to target public awareness on issues of biodiversity,

Management Advisory: Note 1 – Trees with Hollows
(NSW Department of Environment and
Conservation (DEC), 2004).

cultural heritage and threatened species on private land. These documents focus on north
east NSW but have can be applied state wide. These notes not only make an important
contribution to the NSW natural resources management framework but also assist
landholders in making more informed decisions about natural resource management with
respect to biodiversity and conservation issues.

Survey guidelines for Australia’s threatened
mammals (Department of Sustainability,
Environment, Water, Population and Communities,
2011)

This document provides a guide for stakeholders on the effort and methods considered
appropriate when conducting a presence/absence survey for mammals listed as threatened
under the Environment Protection and Biodiversity Conservation Act 1999 (EPBC Act). This
document also advises on the expectations of the Department with regards to surveys for
threatened species providing an overview of the techniques discussed.
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1.5

Concluding statement – impacts to Specified Protected Matters

Potential risks to the Spotted-tailed Quoll identified in the risk review above include the direct or indirect loss,
degradation and fragmentation of habitat with higher risks potentially resulting from the clearing or disturbance of
suitable roosting habitat and subsequent impact to populations through reduction in extent of suitable habitat, loss of
connectivity, disruptions to life-cycles (breeding) and changes to habitat conditions.
In implementing their Program of policies, guidelines and procedures, Roads and Maritime apply standard Roads and
Maritime guidelines in conjunction with other guidelines (outlined in the above table) to manage potential impacts to the
Grey-headed Flying-fox. Risks are managed throughout the project life-cycle through identifying important habitat and
populations, planning for habitat protection, appropriate design to minimise water quality impacts and barriers to
connectivity and devising mitigation measures to ensure ongoing protection of habitat and water quality throughout
operation of the project.
Based on the application of the Program, Roads and Maritime activities (that are subject to Part 5 of the EP&A Act)
would minimise, to the extent possible, the likelihood of an unacceptable impact to the Grey-headed Flying-fox.
Roads and Maritime have identified a number of key criteria that it will consider when determining whether an activity
will have an unacceptable impact on a Specified Protected Matter (refer Chapter 3 of the Strategic Assessment Report).
Where Roads and Maritime identify that an unacceptable impact on a Specified Protected Matter may occur, it will not
proceed with the activity as proposed. As identified in Chapter 4 of the Strategic Assessment Report, where Roads and
Maritime identify that an unacceptable impact on a Specified Protected Matter may occur it will consider a number of
options to reduce the impacts to a level that is acceptable, including reviewing the scope of the activity, reviewing the
approvals pathway for the activity and consulting with the Department of Environment regarding the activity. Roads and
Maritime will not proceed with the activity until such time as actions have been undertaken, or are committed to be
undertaken, to ensure impacts will not be unacceptable.

1.6
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IMPACT PROFILE
1.

S5 - Special consideration – Superb Parrot

Species included (common name, scientific name)
Superb Parrot (Polytelis swainsonii)

1.1

Listing

SPRAT ID

Vulnerable

738

Superb Parrot description

Item

Summary

Description

A medium-sized parrot with bright green plumage and a long tail growing up to 40 cm in length. Males and
females are dimorphic with females being paler than males. Usually seen in small flocks but occasional in larger
ones of up to 60 or more birds (Higgins, 1999). This species forages on many different species of plants most of
which occur in woodlands. Feeds on seeds of plants when foraging on the ground and flowers and fruits of
eucalypts when foraging in the canopy (Christie, 2004).

Distribution and habitat

Usually occurs only in south-eastern Australia in NSW and northern Victoria. In NSW, most populations occur
west of the Great Divide in the Riverina, South-west Slope and Southern Tableland Regions. The breeding range
is divided into three main areas along the Murray and Edward Rivers, along the Murrumbidgee River and a
triangle area bound by Molong, Yass and Young (Webster & Ahern, 1992). Mainly inhabits forests and woodland
dominated by eucalypts, especially River Red Gums (Eucalyptus camaldulensis) and box eucalypts such as
Yellow Box (E. melliodora) or Grey Box (E. microcarpa) (Webster, 1998).

Life history

Breeds between September and January laying between four to six eggs on a bed of decayed wood in a hollow
branch or a whole in the trunk of a large tree with preference for eucalypts such as River Red Gums (E.
camaldulensis) and Blakely’s Red Gum (E. blakelyi) (Christie, 2004). Nests are often within 10 km of suitable
foraging habitat and incubation time usually lasts 22 days (West, 1957). At least part of the population of P.
swainsonii were thought to undertake regular seasonal movements vacating the breeding area after the breeding
season and then returning in spring but movement patterns are unclear (Higgins, 1999). When making local
foraging movements, flock usually move along wooded corridors seldom crossing extensive open areas
(Webster & Ahern, 1992; Webster, 1998).

Key threats



Habitat clearing and degradation.



Competition for food with grazing stock.



Hydrological changes affecting foraging and breeding habitats.



Competition for nest sites.



Poisoning from insecticides.



Trapping of adults and removal of eggs and young.



Mortality from road collisions.



Disturbance from recreational activities.



Beak and Father Disease Circovirus.

Relevant conservation advice,



National Recovery Plan for the Superb Parrot Polytelis swainsonii (Baker-Gabb, 2011).

recovery plans and threat
abatement plans



Psittacine Beak and Feather Disease Affecting Endangered Psittacine Species (Department of Environment
and Heritage, 2005).
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1.2

Superb Parrot risk review

Loss of native vegetation

Loss of Habitat

Direct mortality

Loss of Connectivity

Loss of resources (for
foraging / nesting fauna)

Fragmentation (edge
effects, isolation, barriers)

Disturbance (light, noise,
wind)

Water quality or
alterations to flow regimes

Invasive species

Spread of pathogens

Hazard

Minor work - preparatory, rehabilitation,
investigative

2/1/VL

2/1/VL

2/2/L

1/1/VL

2/1/VL

1/1/VL

3/2/M

1/1/VL

1/1/VL

2/2/L

Minor work - infrastructure work within road
footprint

2/1/VL

2/1/VL

2/1/VL

1/1/VL

2/1/VL

1/1/VL

3/3/M

1/1/VL

1/1/VL

1/1/VL

Minor work - supporting infrastructure

2/2/L

2/2/L

2/1/VL

1/2/VL

2/2/L

1/2/VL

3/3/M

1/1/VL

1/1/VL

2/2/L

Ancillary facilities

2/2/L

3/2/M

3/2/M

2/2/L

3/3/M

2/2/L

3/3/M

1/1/VL

1/1/VL

2/2/L

Primary infrastructure work

4/3/H

4/3/H

4/3/H

3/2/M

4/3/H

3/2/M

2/3/H

3/3/M

1/1/L

2/2/L

Supporting infrastructure - basins, drains and
culverts

2/1/VL

3/2/M

1/1/VL

3/2/M

3/2/M

3/2/M

2/2/L

2/2/L

1/1/VL

2/2/L

Work within waterways

3/3/M

3/2/M

1/1/VL

3/2/M

3/2/M

3/2/M

2/2/L

2/2/L

1/1/VL

2/2/L

Utilities and fencing

2/1/VL

2/1/VL

3/2/M

2/1/VL

2/1/VL

2/1/VL

2/1/VL

1/1/VL

1/1/VL

1/1/VL

Activity

1.3

Superb Parrot assessment

Hazard and assessment
Loss of native vegetation and loss of habitat
Primary infrastructure works were assessed as high risk activities causing the loss of native vegetation and habitat. This was primarily due to the
combination of a high likelihood that these works would result in the clearing or disturbance of vegetation and the subsequent impacts such as
impacts to populations, habitat fragmentation/reduction, disruptions to breeding cycle, changes to habitat conditions, impacts to migration and
threats to identified recovery actions (see Relevant conservation advice, recovery plans and threat abatement plans). The Superb Parrot rely on
vegetation for both breeding and feeding hence activities which require the removal of such elements, especially in area of known populations, would
impact on breeding and feeding abilities.
Loss of resources
Primary infrastructure works were assessed as high risk activities causing the loss of resources. This was primarily due to the combination of a high
likelihood that these works would result in the clearing or disturbance of hollows requires for shelter and nesting resulting in subsequent impacts
such as impacts to populations, habitat fragmentation/reduction, disruptions to breeding cycle, changes to habitat conditions, impacts to migration
and threats to identified recovery actions (see Relevant conservation advice, recovery plans and threat abatement plans).
Direct mortality
Primary infrastructure works were determined to be high risk activities with respect to the mortality of the Superb Parrot. This was due to a high
likelihood that mortality would result from inherent risk of collisions with vehicles. Roadkill risks are also high for the Superb Parrot due to their
tendency to forage close to or on the ground, sometimes along roads. These activities will impact populations and migrations, disrupt the breeding
cycles, change habitat condition as well as being inconsistent with identified recovery actions (see Relevant conservation advice, recovery plans and
threat abatement plans).
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1.4

Guidelines, policies and procedures relevant to Superb Parrot fauna

Project development and assessment (pre-construction)
Roads and Maritime have a number of policies, guidelines, procedures (Program documents) that assist in identifying,
avoiding, minimising and assessing potential impacts to Specified Protected Matters. These documents support Roads
and Maritime fulfil their statutory responsibility under NSW and Federal legislation to consider and assess its activities
and its effect on the environment. Primarily, the approach taken by Roads and Maritime to assess potential impacts on
Specified Protected Matters is driven through the requirements of the Environmental assessment procedure for routine
and minor works (EIA PO5 1) or the Environmental assessment procedure for project review of environmental factors
(EIA PO5 2). Other key pre-construction guidance documents developed by Roads and Maritime that relate to Specified
Protected Matters include the Environmental Impact Assessment Practice Note - Biodiversity Assessment, the Draft
Wildlife Connectivity Guidelines – Managing Wildlife Connectivity on Road Projects and the Guideline for Biodiversity
Offsets.
Further detail regarding Roads and Maritime guidelines (pre-construction) that relate to identifying, avoiding, minimising
and assessing potential impacts to Specified Protected Matters is provided in Chapter 3 of the Strategic Assessment
Report.
Project implementation (construction)
Roads and Maritime also have a number of Program documents that assist in minimising and managing potential
impacts to Specified Protected Matters during the construction phase of projects, including through application of
measures identified in the Biodiversity Guidelines: Protecting and Managing Biodiversity on RTA Projects (2011) and
through a number of documents that specify Roads and Maritime requirements for contractors constructing projects,
including RMS QA Specification G36 – Environmental Protection (Ed4,Rev3 2014), RMS QA Specification G38 – Soil
and Water Management (Ed2, Rev1 2014) and RMS QA Specification G40 - Clearing and Grubbing (Ed1, Rev1 2012).
During construction Roads and Maritime implement their Environmental Performance System which manages workflow
associated with regular environmental inspections on construction and maintenance projects to reduce potential
environmental risks and evaluate the on-site environmental performance of contractors against their environmental
obligations under the contract and environmental legislation. Further detail regarding Roads and Maritime Program
documentation that assists in minimising and managing potential impacts to Specified Protected Matters in the
construction phase is provided in Chapter 3 of the Strategic Assessment Report.
The following table identifies other policies, guidelines and procedures applied by Roads and Maritime but not
developed by it, which are specifically relevant to the Superb Parrot.
Relevant guideline

Summary

New South Wales Murray Biodiversity Management

This management plan has been developed to help prioritise biodiversity management

Plan: a guide to terrestrial biodiversity investment
priorities in the central and eastern NSW Murray
catchment (Murray Catchment Management
Authority, 2012).

activities in the NSW Murray catchment to maximise the benefits to biodiversity from
available limited resources. The Plan has descriptive information and maps that define
biodiversity values across the catchment as well as present priority investment maps where
biodiversity will benefit from active management and restoration of native vegetation. There
are other maps showing potential areas for management of threatened and significant
species and where community have identified important sites and assets that have
biodiversity, economic, cultural, spiritual and recreational values.

North East New South Wales Natural Resource

These advisory series were produced to target public awareness on issues of biodiversity,

Management Advisory Series: Note 1 – Trees with
Hollows (NSW Department of Environment and
Conservation (DEC), 2004).

cultural heritage and threatened species on private land. These documents focus on north
east NSW but have can be applied state wide. These notes not only make an important
contribution to the NSW natural resources management framework but also assist
landholders in making more informed decisions about natural resource management with
respect to biodiversity and conservation issues.
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1.5

Concluding statement – impacts to Specified Protected Matters

Potential risks to the Superb Parrot identified in the risk review above include the direct or indirect loss, degradation and
fragmentation of habitat and mortality with higher risks potentially resulting from the clearing or disturbance of suitable
nesting and foraging habitat and inherent risk of vehicle collisions. Subsequent impacts to populations include reduction
in extent of suitable habitat, disruptions to life-cycles (breeding) and changes to habitat conditions.
In implementing their Program of policies, guidelines and procedures, Roads and Maritime apply standard Roads and
Maritime guidelines in conjunction with other guidelines (outlined in the table above) to manage potential impacts to the
Superb Parrot. Risks are managed throughout the project life-cycle through identifying important habitat and
populations, planning for habitat protection, appropriate design to minimise water quality impacts and barriers to
connectivity and devising mitigation measures to ensure ongoing protection of habitat and water quality throughout
operation of the project.
Based on the application of the Program, Roads and Maritime activities (that are subject to Part 5 of the EP&A Act)
would minimise, to the extent possible, the likelihood of an unacceptable impact to the Superb Parrot.
Roads and Maritime have identified a number of key criteria that it will consider when determining whether an activity
will have an unacceptable impact on a Specified Protected Matter (refer Chapter 3 of the Strategic Assessment Report).
Where Roads and Maritime identify that an unacceptable impact on a Specified Protected Matter may occur, it will not
proceed with the activity as proposed. As identified in Chapter 4 of the Strategic Assessment Report, where Roads and
Maritime identify that an unacceptable impact on a Specified Protected Matter may occur it will consider a number of
options to reduce the impacts to a level that is acceptable, including reviewing the scope of the activity, reviewing the
approvals pathway for the activity and consulting with the Department of Environment regarding the activity. Roads and
Maritime will not proceed with the activity until such time as actions have been undertaken, or are committed to be
undertaken, to ensure impacts will not be unacceptable.

1.6
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1.

S6 - Cryptostylis hunteriana

Species included (common name, scientific name)
Cryptostylis hunteriana (Leafless Tongue-orchid)

1.1

Listing

SPRAT ID

Vulnerable

19533

Species profile

Item

Summary

Description

Cryptostylis hunteriana is a rare, small perennial terrestrial orchid that lacks leaves. The flowering stem is yellow
in colour, 10–45 cm long and has 5–10 flowers. The flowers are approximately 2.5–3.5 cm long, with 2.2 cm long
linear reflexed sepals and petals. The labellum is erect, dark red, with a hairy upper surface and a wide central
black band that becomes four black lines. Most of the labellum's upper surface is covered with dense glandular
hairs (Bishop 1996; Brown 2007; Harden 1993; Jones 2006; Riley & Banks 2002).

Distribution and habitat

The distribution of Cryptostylis hunteriana extends from Orbost in East Gippsland in Victoria through coastal NSW
and up in to the Tin Can Bay area of southern Queensland (Backhouse & Jeanes 1995; Bishop 1996; Brown
2007; Harden 1993; Jones 2006; Logan 1998). In NSW, the Leafless Tongue-orchid occurs between Batemans
Bay and Nowra with additional records in Nelson Bay, Wyee, Washpool National Park, Nowendoc State Forest,
Ku-Ring-Gai Chase National Park, Ben Boyd National Park (DECC 2005a), the Catherine Hill Bay area, Dolphin
Point (Cowman Stoddart 2007; HSO 2007a, 2007b) and Bulahdelah (Brown 2007). Cryptostylis hunteriana has
been reported to occur in a wide variety of habitats including heathlands, heathy woodlands, sedgelands,
Xanthorrheoa spp. plains, dry sclerophyll forests (shrub/grass sub-formation and shrubby sub-formation), forested
wetlands, freshwater wetlands, grasslands, grassy woodlands, rainforests and wet sclerophyll forests (grassy
sub-formation) (Backhouse & Jeanes 1995; Bell 2001; DECC 2005a; Jones 2006; Riley & Banks 2002).
Cryptostylis hunteriana populations are highly localised, and plants are often found singly or as small colonies
(Jones 2006). The bulk of known populations occur in NSW, however, the total population size is unknown
(Brown 2007).

Life history

The flowering period for Cryptostylis hunteriana is generally from August to February (Jones 2006; Riley & Banks
2002). Flowering is estimated to start at two and a half years to a more probable three or four and a half years
based on existing knowledge (Clements 2008). Cryptostylis hunteriana is spread either by wind transportation of
seed or by seeds being dropped in the immediate vicinity once the flower head has fallen over (Brown 2007;
Clements 2008). Pollination is via pseudocopulation by the male Ichneumon Wasp (Lissopimpla excelsa) (Brown
2007; Riley & Banks 2002; Schiestl et al. 2004). Cryptostylis hunteriana receives its nourishment from dead
organic matter (saprophytic) in partnership with a mycorrhizal fungus.

Key threats

Key threats to Cryptostylis hunteriana include:

Relevant conservation advice,
recovery plans and threat
abatement plans



Habitat loss - loss and/or fragmentation of habitat and/or subpopulations due to urban development.



Development and infrastructure - land development can cause localised extinction due to the small population
sizes of the Leafless Tongue-orchid (Clements 2008).



Roadwork projects can either directly affect known Cryptostylis hunteriana plants, or indirectly impact suitable
habitat for example, through increased edge effects (Brown 2007; EcoPro 2004; Graham-Higgs 2005; RTA
2002).



Weed invasion - Bitou Bush (Chrysanthemoides monilifera) has been identified as a threat to the Leafless
Tongue-orchid in the Southern Rivers Catchment Management Authority Region (DECC 2005d).



Competition, predation and pathogens - predation, competition, habitat degradation and/or spread of
pathogens by introduced species.



Changes to habitat - Cryptostylis hunteriana appears to be susceptible to slight changes in soil moisture
content (Brown 2007).



Changes in hydrology including habitat drainage - Habitat degradation and loss of water quality due to
salinity, siltaton, nutrification and/or pollution.



Fire - fire has been suggested as both a threat and a stimulus for flowering events (Backhouse & Jeanes
1995; Bell 2001; Brown 2007). Unplanned, high intensity burning has been identified as a threat (OEH
2014b).



Trampling and Collection - walkers on trampling adult plants resulting in plant mortality (OEH 2014b). Illegal
collection



Human induced disturbance due to unspecified activities.



Commonwealth Conservation Advice has been prepared for Cryptostylis hunteriana (TSSC 2008)



A Recovery Plan is not required, included on the Not Commenced List (DoE 2014a).



‘Saving our Species’ conservation project has been developed for Cryptostylis hunteriana (OEH 2014a)
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Item

Summary


1.2

A Threat Abatement Plan has been prepared for Bitou Bush and Boneseed (DEC 2006).

Cryptostylis hunteriana risk review

Loss of native vegetation

Loss of Habitat

Direct mortality

Loss of Connectivity

Loss of resources (for
foraging / nesting fauna)

Fragmentation (edge
effects, isolation, barriers)

Disturbance (light, noise,
wind)

Water quality or
alterations to flow regimes

Invasive species

Spread of pathogens

Hazard

Minor work - preparatory, rehabilitation,
investigative

1/1/VL

1/2/VL

2/2/L

1/2/VL

1/2/VL

1/2/VL

1/2/VL

1/2/VL

3/3/M

3/3/M

Minor work - infrastructure work within road
footprint

1/2/VL

2/2/L

2/2/L

1/2/VL

1/2/VL

1/2/VL

2/2/L

1/2/VL

2/2/L

2/2/L

Minor work - supporting infrastructure

1/1/VL

1/2/VL

1/2/VL

1/2/VL

1/2/VL

1/2/VL

2/2/L

1/2/VL

3/3/M

3/3/M

2/2/L

2/2/L

2/2/L

1/2/VL

1/2/VL

1/2/VL

2/2/L

1/2/VL

3/2/M

3/2/M

Primary infrastructure work

4/4/VH

4/4/VH

3/4/H

3/4/H

3/4/H

3/4/H

2/3/M

3/3/M

3/4/H

3/3/M

Supporting infrastructure - basins, drains and
culverts

3/3/M

3/3/M

3/3/M

1/2/VL

3/2/M

1/2/VL

2/2/L

4/3/H

3/3/M

3/3/M

Work within waterways

3/2/M

2/2/L

1/2/VL

2/2/L

2/2/L

2/2/L

2/2/L

4/2/M

3/2/M

3/2/M

Utilities and fencing

1/3/L

1/3/L

2/3/M

1/3/L

1/3/L

1/3/L

2/3/M

1/3/L

2/3/M

2/3/M

Activity

Ancillary facilities

1.3

Cryptostylis hunteriana assessment

Hazard and assessment
Loss of native vegetation and habitat
Primary infrastructure works were assessed as very high risk activities causing the loss of native vegetation and habitat. This was primarily due to
the combination of a high likelihood that these works would result in the clearing or disturbance of vegetation and habitat, and the subsequent
impacts such as impacts to populations, habitat fragmentation/reduction, disruptions to breeding cycle, and changes to habitat conditions. Habitat
loss, changes to habitat, and development and infrastructure are listed as key threats to Cryptostylis hunteriana. Roadwork projects have been
specifically listed as directly and indirectly impacting on the species and its habitat, and may cause localised extinction due to the small population
sizes of the species.
Direct mortality
Primary infrastructure works were assessed as high risk activities causing direct mortality. This was primarily due to the combination of a moderate
likelihood that these works would result in the clearing or trampling of individuals, and the major impacts this would have on populations. Trampling
of individuals resulting in mortality is listed as a key threat for Cryptostylis hunteriana.
Loss of Connectivity and fragmentation
Primary infrastructure works were assessed as high risk activities with respect to the loss of connectivity and fragmentation. While Cryptostylis
hunteriana is pollinated by wasps, and seeds can be dispersed by wind, seeds are generally dropped in the immediate vicinity once the flower head
has fallen over. Populations are also highly localised, and the species is appears to be susceptible to slight changes in soil moisture content.
Roadwork projects can indirectly impact suitable habitat through increased edge effects.
Water quality or alterations to flow regimes
Supporting infrastructure (basins, drains and culverts) were assessed as high risk activities with respect to altering water quality and flow regimes,
impacting Cryptostylis hunteriana by degrading its habitat through changes in hydrology including habitat drainage. The species appears to be
susceptible to slight changes in soil moisture content (Brown 2007), despite it occurring across a range of wet and dry habitat types.
Invasive species
Primary infrastructure works were assessed as high risk activities with respect to increasing the risk of weed invasion, impacting on Cryptostylis
hunteriana through competition. Bitou Bush (Chrysanthemoides monilifera) has been identified as a threat to the species in the Southern Rivers
Catchment Management Authority Region (DECC 2005d), and competition from and habitat degradation due to weeds has been listed as a key
threat to the species.
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1.4

Guidelines, policies and procedures relevant to Cryptostylis hunteriana

Project development and assessment (pre-construction)
Roads and Maritime have a number of policies, guidelines, procedures (Program documents) that assist in identifying,
avoiding, minimising and assessing potential impacts to Specified Protected Matters. These documents support Roads
and Maritime fulfil their statutory responsibility under NSW and Federal legislation to consider and assess its activities
and its effect on the environment. Primarily, the approach taken by Roads and Maritime to assess potential impacts on
Specified Protected Matters is driven through the requirements of the Environmental assessment procedure for routine
and minor works (EIA PO5 1) or the Environmental assessment procedure for project review of environmental factors
(EIA PO5 2). Other key pre-construction guidance documents developed by Roads and Maritime that relate to Specified
Protected Matters include the Environmental Impact Assessment Practice Note - Biodiversity Assessment, the Draft
Wildlife Connectivity Guidelines – Managing Wildlife Connectivity on Road Projects and the Guideline for Biodiversity
Offsets.
Further detail regarding Roads and Maritime guidelines (pre-construction) that relate to identifying, avoiding, minimising
and assessing potential impacts to Specified Protected Matters is provided in Chapter 3 of the Strategic Assessment
Report.
Project implementation (construction)
Roads and Maritime also have a number of Program documents that assist in minimising and managing potential
impacts to Specified Protected Matters during the construction phase of projects, including through application of
measures identified in the Biodiversity Guidelines: Protecting and Managing Biodiversity on RTA Projects (2011) and
through a number of documents that specify Roads and Maritime requirements for contractors constructing projects,
including RMS QA Specification G36 – Environmental Protection (Ed4,Rev3 2014), RMS QA Specification G38 – Soil
and Water Management (Ed2, Rev1 2014) and RMS QA Specification G40 - Clearing and Grubbing (Ed1, Rev1 2012).
During construction Roads and Maritime implement their Environmental Performance System which manages workflow
associated with regular environmental inspections on construction and maintenance projects to reduce potential
environmental risks and evaluate the on-site environmental performance of contractors against their environmental
obligations under the contract and environmental legislation. Further detail regarding Roads and Maritime Program
documentation that assists in minimising and managing potential impacts to Specified Protected Matters in the
construction phase is provided in Chapter 3 of the Strategic Assessment Report.
The following table identifies other policies, guidelines and procedures applied by Roads and Maritime but not
developed by it, which are specifically relevant to Cryptostylis hunteriana.
Policy / guideline

Description

Draft Survey Guidelines for Australia’s Threatened
Orchids (DoE 2013)

Information is provided to assist authors of Species Impact Statements, persons undertaking

1.5

Development Activities that require fauna and flora studies, and consent authorities and
others who are required to prepare or review reports or assessment of potential impacts on
threatened species, pursuant to the provisions of the Environmental Planning and
Assessment Act, 1979 (EP&A Act).

Concluding statement – Impacts to Specified Protected Matters

Impacts from primary infrastructure works and supporting infrastructure are of most concern to Cryptostylis hunteriana
due to its small localised populations and susceptibility to habitat degradation, for example through changes in soil
moisture content and increases in weeds. RMS guidelines would be adequate in mitigating major impacts on
Cryptostylis hunteriana if primary infrastructure works occurred adjacent to known populations i.e. secondary impacts
are adequately mitigated. However, impacts to the species would remain very high unless populations are avoided.
Given the species receives its nourishment from dead organic matter in partnership with a mycorrhizal fungus, with
organic matter generally obtained within leaf litter, considerations should be made to mitigate for the removal for leaf
litter.
In implementing their Program of policies, guidelines and procedures, Roads and Maritime apply the RMS guidelines
identified in the program report to manage potential impacts to Cryptostylis hunteriana. Risks are managed throughout
the project life-cycle through firstly identifying important habitat and populations, planning for habitat protection and
devising mitigation measures to ensure ongoing protection of habitat throughout operation of the project.
Based on the application of the Program, Roads and Maritime activities (that are subject to Part 5 of the EP&A Act)
would minimise, to the extent possible, the likelihood of an unacceptable impact to Cryptostylis hunteriana.
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Roads and Maritime have identified a number of key criteria that it will consider when determining whether an activity
will have an unacceptable impact on a Specified Protected Matter (refer Chapter 3 of the Strategic Assessment Report).
Where Roads and Maritime identify that an unacceptable impact on a Specified Protected Matter may occur, it will not
proceed with the activity as proposed. As identified in Chapter 4 of the Strategic Assessment Report, where Roads and
Maritime identify that an unacceptable impact on a Specified Protected Matter may occur it will consider a number of
options to reduce the impacts to a level that is acceptable, including reviewing the scope of the activity, reviewing the
approvals pathway for the activity and consulting with the Department of Environment regarding the activity. Roads and
Maritime will not proceed with the activity until such time as actions have been undertaken, or are committed to be
undertaken, to ensure impacts will not be unacceptable.
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1.

S7 - Special consideration – Seasonal nomads

Species included (common name, scientific name)

Listing

SPRAT ID

Regent Honeyeater (Anthochaera phrygia)

Endangered

82338

Swift Parrot (Lathamus discolor)

Endangered and Migratory

744

1.1

Seasonal nomads description

Item

Summary

Description



Anthochaera phrygia is a medium sized bird with a black and yellow plumage and measures 20-24 cm in
length (Higgins, et al., 2001). This species is usually seen singly, in pairs or in small groups. Some larger
flocks have been reported in areas of its range (Franklin, et al., 1989; Geering & Herman, 1999; Higgins,
et al., 2001). The diet consists mainly of nectar supplement with some inverterbrtes and occasionaly fruit
(Franklin, et al., 1989; Webster & Menkhorst, 1992) sourced mainly from the canopy and shrubby
understoreys.

Distribution and habitat



Lathamus discolor is a medium sized parrot with bright green colourings along with a red face and patches of
dark blue and yellow (Higgins, 1999). It measures 25 cm in length and is usually seen in small parties of up
to 30 birds or occasionally in large flocks (of several hundred birds) (Higgins, 1999). This speciies forages
mainly on nectar in Eucalypts but occasiionally comes to ground to feed on seeds, fallen flowers, fruit and
lerp, and to drink (Higgins, 1999; Mallick, et al., 2004).



Anthochaera phrygia usually occurs near the Great Dividing Range, mainly on the North-West Plains, NorthWest and Slopes, Northern Tablelands, Central Tablelands and Southern Tablelands. It mainly inhabits the
moister and more fertile sites within dry Box-Ironbark eucalypt woodlands and dry schellorphyll forests
(Franklin, et al., 1989). Key breeding areas include Capertee Valley, Bundarra-Barraba region, Hunter
Valley, Clarence Valley, Warrumbungle NP, Pilliga forests and Mudgee-Wollar region (Higgins, et al., 2001;
Webster & Menkhorst, 1992).

Life history

Key threats



Lathamus discolor occurs in all box-ironbark forests of NSW and has been sighted between Merimbula to
Port Macquarie with 80 birds recorded in Liverpool. Within NSW, it mainly inhabits box-ironbark forests
characterised by species such as Spotted Gum (Corymbia maculata), Swamp Mahogany (Eucalyptus
robusta), Red Bloodwood (E. gummifera) and Forest Red Gum (E. tereticornis) forests (Saunders &
Heinsohn, 2008; Saunders, 2002). Seventy percent of NSW records were on the coast (Department of the
Environment (DoE), 2012).



Anthochaera phrygia breeds from May to March with a peak in from September to November (Franklin, et
al., 1989; Higgins, et al., 2001). It lays two to three pinkish eggs in cup shaped nests which are generally
composed of strips of bark or dry grass or both (Franklin, et al., 1989; Higgins, et al., 2001). Nests are placed
towards the end of large, usually horizontal branches in the crowns of tall trees. Incubation time is 12-15
days (Davis & Recher, 1993). A. phrygia is highly mobile and capable of complex migratory movements
which are thought to be based on the flowering of Eucalyptus species (Higgins, et al., 2001). The species
undertake regular seasonal movements vacating the breeding area after the breeding season. The timing of
this movement varies across NSW (Department of the Environment (DoE), 2012).



Lathamus discolor breeds from mid-September to late January laying three to five eggs in large trees located
in dry woodlands within Tasmania (Forshaw, 1981). Nests are located in close proximity to each other and
the incubation time lasts approximately 25 days (Higgins, 1999). L. discolor is migratory with breeding
occurring in Tasmania. It moves back to Victoria and NSW for winter, arriving between February and March
and leaving in September-October (Higgins, 1999). Once in their core non-breeding range in south-eastern
Australia there is no known geographical pattern of movement. Dispersal within suitable habitats is
dependent on food availability as parrots have been known to stay at a site for a few days or several months
depending on access to food (Swift Parrot Recovery Team, 2000).



Habitat clearing and degradation.



Increased dieback and tree decline in agricultural and pastoral areas.



Grazing by livestock and rabbits which prevent native vegetation from regenerating.



Removal of large spreading trees from box-ironbark woodlands.



Removal of ironbark trees for fence posts, firewood and timber supplies.



Increased competition from introduced species such as Noisy Miners (Manorina melanocephala).



Predation by introduced species such as Sugar Glider (Petaurus breviceps) and the Feral Cat (Felis catus).



Collision with windows, fences and vehicles.



Beak and feather disease.
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Item

Summary

Relevant conservation advice,



The Regent Honeyeater (Xanthomyza phyrygia) Recovery Plan 1999-2003 (Menkhorst, et al., 1999).

recovery plans and threat
abatement plans



National Recovery Plan for the Swift Parrot Lathamus discolor (Saunders & Tzaros, 2011).



Threat Abatement Plan for Competition and Land Degradation by Rabbits (NSW Department of
Environment, Water, Heritage (DECWH), 2008).



Threat Abatement Plan for Beak and Feather Disease (Department of Environment and Heritage, 2005).



Threat Abatement Plan for Predation by Feral Cats (Department of the Environment, Water and Heritage,
2008).



Anthochaera phrygia is assigned to the ‘Site-managed’ species management stream under the ‘Saving our
Species’ program, a NSW Office of Environment and Heritage initiative.



L. discolor is assigned to the ‘Landscape species’ management stream under the ‘Saving our Species’
program, a NSW Office of Environment and Heritage initiative.

1.2

Seasonal nomads risk review

Loss of native vegetation

Loss of Habitat

Direct mortality

Loss of Connectivity

Loss of resources (for
foraging / nesting fauna)

Fragmentation (edge
effects, isolation, barriers)

Disturbance (light, noise,
wind)

Water quality or
alterations to flow regimes

Invasive species

Spread of pathogens

Hazard

2/2/L

2/2/L

2/1/VL

2/1/VL

2/2/L

2/1/VL

2/1/VL

1/1/VL

3/2/M

2/2/L

2/1/VL

2/1/VL

1/2/VL

3/2/M

2/1/VL

2/2/L

2/1/VL

1/1/VL

3/1/L

2/2/L

Minor work - supporting infrastructure

2/2/L

3/2/M

1/2/VL

3/2/M

3/2/M

3/2/M

2/1/VL

1/1/VL

3/2/M

2/2/L

Ancillary facilities

3/1/L

3/2/M

1/2/VL

3/1/L

4/3/H

3/2/M

2/1/VL

1/1/VL

3/2/M

2/2/L

Primary infrastructure work

4/3/H

4/3/H

1/2/VL

3/2/M

4/3/H

3/3/M

2/1/VL

1/1/VL

3/2/M

2/2/L

Supporting infrastructure - basins, drains and
culverts

3/2/M

3/2/M

1/2/VL

1/1/VL

3/2/M

1/1/VL

1/1/VL

2/1/VL

2/1/VL

2/1/VL

Work within waterways

3/2/M

3/2/M

1/2/VL

1/1/VL

3/2/M

1/1/VL

1/1/VL

2/1/VL

2/1/VL

2/1/VL

Utilities and fencing

3/2/M

3/2/M

1/2/VL

3/2/M

2/2/L

3/2/M

1/1/VL

1/1/VL

2/1/VL

2/2/L

Activity
Minor work - preparatory, rehabilitation,
investigative
Minor work - infrastructure work within road
footprint
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1.3

Seasonal nomads assessment

Hazard and assessment
Loss of native vegetation and habitat
Primary infrastructure works were assessed as high risk activities causing the loss of native vegetation and habitat. This was primarily due to the
combination of a high likelihood that these works would result in the clearing or disturbance of vegetation and the subsequent impacts such as
impacts to populations, habitat fragmentation/reduction, disruptions to breeding cycle, changes to habitat conditions, impacts to migration and
threats to identified recovery actions (see Relevant conservation advice, recovery plans and threat abatement plans). Both these species rely
on vegetation for both breeding and feeding hence activities which require the removal of such elements, especially in area of known populations,
would impact on breeding and feeding abilities.
Loss of foraging resources
Primary infrastructure works and ancillary facilities were found to be high risk with respect to the loss of foraging resources. The direct and indirect
impact of these activities within close proximity to foraging habitats of seasonal nomads provides justification for this classification. Works which
results in the clearing of vegetation and/or removal of habitat will impact populations, breeding activities, habitat conditions and migration as well as
fragment/reduce habitat and exhibit inconsistencies to identified recovery actions (see Relevant conservation advice, recovery plans and threat
abatement plans). In addition to the concerns outlined in the Loss of native vegetation and loss of habitat section, bark from trees are required
during A. phrygia breeding and removal of such components may impact the integrity of nests.

1.4

Guidelines, policies and procedures relevant to seasonal nomads

Project development and assessment (pre-construction)
Roads and Maritime have a number of policies, guidelines, procedures (Program documents) that assist in identifying,
avoiding, minimising and assessing potential impacts to Specified Protected Matters. These documents support Roads
and Maritime fulfil their statutory responsibility under NSW and Federal legislation to consider and assess its activities
and its effect on the environment. Primarily, the approach taken by Roads and Maritime to assess potential impacts on
Specified Protected Matters is driven through the requirements of the Environmental assessment procedure for routine
and minor works (EIA PO5 1) or the Environmental assessment procedure for project review of environmental factors
(EIA PO5 2). Other key pre-construction guidance documents developed by Roads and Maritime that relate to Specified
Protected Matters include the Environmental Impact Assessment Practice Note - Biodiversity Assessment, the Draft
Wildlife Connectivity Guidelines – Managing Wildlife Connectivity on Road Projects and the Guideline for Biodiversity
Offsets.
Further detail regarding Roads and Maritime guidelines (pre-construction) that relate to identifying, avoiding, minimising
and assessing potential impacts to Specified Protected Matters is provided in Chapter 3 of the Strategic Assessment
Report.
Project implementation (construction)
Roads and Maritime also have a number of Program documents that assist in minimising and managing potential
impacts to Specified Protected Matters during the construction phase of projects, including through application of
measures identified in the Biodiversity Guidelines: Protecting and Managing Biodiversity on RTA Projects (2011) and
through a number of documents that specify Roads and Maritime requirements for contractors constructing projects,
including RMS QA Specification G36 – Environmental Protection (Ed4,Rev3 2014), RMS QA Specification G38 – Soil
and Water Management (Ed2, Rev1 2014) and RMS QA Specification G40 - Clearing and Grubbing (Ed1, Rev1 2012).
During construction Roads and Maritime implement their Environmental Performance System which manages workflow
associated with regular environmental inspections on construction and maintenance projects to reduce potential
environmental risks and evaluate the on-site environmental performance of contractors against their environmental
obligations under the contract and environmental legislation. Further detail regarding Roads and Maritime Program
documentation that assists in minimising and managing potential impacts to Specified Protected Matters in the
construction phase is provided in Chapter 3 of the Strategic Assessment Report.
The following table identifies other policies, guidelines and procedures applied by Roads and Maritime but not
developed by it, which are specifically relevant to seasonal nomads.
Relevant guideline

Summary

The Action Plan for Australian Birds (Garnett &
Crowley, 2000).

This document is the third in a series of action plans that have been produced at the start of
each decade analysing the International Union for Conservation of Nature (IUCN) status of
all species and the subspecies of Australia’s birds. For each bird, the side and trend in their
population and distribution has been analysed using the latest iteration of IUCN Red List
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Relevant guideline

Summary
Criteria to determine their risk of extinction.

North East New South Wales Natural Resource

These advisory series were produced to target public awareness on issues of biodiversity,

Management Advisory Series: Note 4 – Nectar Food
Trees (NSW Department of Environment and
Conservation (DEC), 2004).

cultural heritage and threatened species on private land. These documents focus on north
east NSW but have can be applied state wide. These notes not only make an important
contribution to the NSW natural resources management framework but also assist
landholders in making more informed decisions about natural resource management with
respect to biodiversity and conservation issues.

New South Wales Murray Biodiversity Management

This management plan has been developed to help prioritise biodiversity management

Plan: a guide to terrestrial biodiversity investment
priorities in the central and eastern NSW Murray
catchment (Murray Catchment Management
Authority, 2012).

activities in the NSW Murray catchment to maximise the benefits to biodiversity from
available limited resources. The Plan has descriptive information and maps that define
biodiversity values across the catchment as well as present priority investment maps where
biodiversity will benefit from active management and restoration of native vegetation. There
are other maps showing potential areas for management of threatened and significant
species and where community have identified important sites and assets that have
biodiversity, economic, cultural, spiritual and recreational values.

Survey guidelines for Australia’s threatened birds
(Department of the Environment, Water, Heritage
and the Arts (DEWHA), 2010)

This document provides a guide for stakeholders on the effort and methods considered
appropriate when conducting a presence/absence survey for birds listed as threatened under
the Environment Protection and Biodiversity Conservation Act 1999 (EPBC Act). This
document also advises on the expectations of the Department with regards to surveys for
threatened species providing an overview of the techniques discussed.

1.5

Concluding statement – impacts to Specified Protected Matters

Potential risks to the seasonal nomads identified in the risk review above include the direct or indirect loss, degradation
and fragmentation of habitat with higher risks potentially resulting from the clearing or disturbance of suitable foraging
and breeding habitat and subsequent impact to populations through reduction in extent of suitable habitat, disruptions to
life-cycles (breeding) and changes to habitat conditions.
In implementing their Program of policies, guidelines and procedures, Roads and Maritime apply standard Roads and
Maritime guidelines in conjunction with other guidelines (outlined in the table above) to manage potential impacts to
seasonal nomads. Risks are managed throughout the project life-cycle through identifying important habitat and
populations, planning for habitat protection, appropriate design to minimise water quality impacts and barriers to
connectivity and devising mitigation measures to ensure ongoing protection of habitat and water quality throughout
operation of the project.
Based on the application of the Program, Roads and Maritime activities (that are subject to Part 5 of the EP&A Act)
would minimise, to the extent possible, the likelihood of an unacceptable impact to seasonal nomads.
Roads and Maritime have identified a number of key criteria that it will consider when determining whether an activity
will have an unacceptable impact on a Specified Protected Matter (refer Chapter 3 of the Strategic Assessment Report).
Where Roads and Maritime identify that an unacceptable impact on a Specified Protected Matter may occur, it will not
proceed with the activity as proposed. As identified in Chapter 4 of the Strategic Assessment Report, where Roads and
Maritime identify that an unacceptable impact on a Specified Protected Matter may occur it will consider a number of
options to reduce the impacts to a level that is acceptable, including reviewing the scope of the activity, reviewing the
approvals pathway for the activity and consulting with the Department of Environment regarding the activity. Roads and
Maritime will not proceed with the activity until such time as actions have been undertaken, or are committed to be
undertaken, to ensure impacts will not be unacceptable.
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1.

S8 - White Box-Yellow Box-Blakely’s Red Gum Grassy
Woodland and Derived Native Grassland

Species included
White Box-Yellow Box-Blakely's Red Gum Grassy Woodland and Derived Native
Grassland (Box-Gum Grassy Woodland and Derived Grassland)

1.1

Listing

SPRAT ID

Critically Endangered

14495

Ecological community profile

Item

Summary

Description



Box-Gum Grassy Woodland and Derived Grassland is characterised by a species-rich understorey of native tussock
grasses, herbs and scattered shrubs, and the dominance, or prior dominance, of White Box (Eucalyptus albens), Yellow
Box (E. melliodora) or Blakely’s Red Gum (E. blakelyi) trees (TSSC 2006).

Distribution and
extant remaining

Associated
threatened
species

Key threats



Kangaroo Grass (Themeda triandra, also known as Themeda australis) and Snow Grass (Poa sieberiana) were originally
the dominant grasses across a large part of the ecological community’s range, and are particularly sensitive to grazing
pressure (Cole et al. 2004). As Box-Gum Woodland becomes degraded, other native grasses such as Austrodanthonia
spp., Austrostipa spp. and Bothriochloa spp. become dominant (DECCW 2010)



A remnant with a continuous shrub layer, in which the shrub cover is greater than 30%, is considered to be a shrubby
woodland and so is not part of the listed Box-Gum Woodland ecological community (as the dominance of tussock grasses in
the ground layer is lost; TSSC 2006). A remnant with a significant ground layer of tussock grasses, and where the
distribution of shrubs is scattered or patchy, is part of the ecological community (TSSC 2006).



Condition thresholds have been defined for this community (TSSC 2006).



Box-Gum Grassy Woodland and Derived Grassland is geographically widespread but is now highly fragmented. It occurs in
areas where rainfall is between 400 and 1200 mm per annum, on moderate to highly fertile soils at altitudes of 170 m to
1200 m (NSW Scientific Committee 2002).



This community occurs in an arc along the western slopes and tablelands of the Great Dividing Range from Southern
Queensland through NSW to central Victoria (Beadle 1981). It occurs in the Brigalow Belt South, Nandewar, New England
Tableland, South Eastern Queensland, Sydney Basin, NSW North Coast, South Eastern Highlands, South East Corner,
NSW South Western Slopes, Victorian Midlands and Riverina Bioregions (TSSC 2005).



The area in which the community occurs is considered, in very broad terms, habitat critical to the survival of Box-Gum
Grassy Woodland (DECCW 2010).



Current estimates indicate that only 405,000 ha of the ecological community in various condition states remain (DECCW
2010). Approximately 92% of the community is estimated to have been cleared (TSSC 2006).



Some fauna supported by Box-Gum Woodland are listed threatened species under the EPBC Act and TSC Act and include
the Swift Parrot (Lathamus discolor), Regent Honeyeater (Xanthomyza phrygia), Plains-wanderer (Pedionomus torquatus),
Superb Parrot (Polytelis swainsonii), Spotted-tail Quoll (Dasyurus maculatus maculatus), Striped Legless Lizard (Delma
impar), Pink-tailed Worm-lizard (Aprasia parapulchella), Golden Sun Moth (Synemon plana) and Bathurst Copper Butterfly
(Paralucia spinifera).



Fauna species are inextricably linked to a functioning woodland/grassland ecosystem. The ecosystem is a source of food
and habitat for fauna, while ecosystem services provided by fauna include: plant pollination, seed dispersal, nutrient
recycling, and maintenance of soil structure, control of herbivorous insects and provision of disturbance which assists in
maintaining floristic diversity (DECCW 2010).



A number of threatened flora species are likely to occur within Box-Gum Woodland, including Ammobium craspedioides,
Bothriochloa biloba, Dichanthium setosum, Discaria pubescens, Diuris spp., Prasophyllum petilum, Pterostylis spp.,
Rutidosis leptorhynchoides, and Swainsona spp. (NSW Scientific Committee 2002)

The activities and processes which led to the decline in Box-Gum Grassy Woodland are still on-going (DECCW 2010). The
following threats are generally consistent across the geographical distribution of the community (DECCW 2010):


Agricultural and horticultural development



Rural residential and urban development



Mining



Public Infrastructure



Grazing regimes and pasture management



Firewood collection and ‘Tidying-up’



Changed fire regimes



Increased soil nutrients and use of chemicals



Mowing or slashing regimes
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Item

Relevant
conservation
advice, recovery
plans and threat
abatement plans

Summary


Revegetation management



Weed invasion in particular exotic invasive grasses



Climate change



Salinity



Acid soils



Declining tree health and regeneration. The community is affected by dieback, which can be caused by a lack of
insectivorous birds, an increase in soil nutrients, or the effects of salinity.



Animal pests



Disease (Phytophthora cinnamomi is known to affect Xanthorrhoea spp. in this community)



Collection/removal of native flora

Commonwealth Listing Advice has been prepared for this community, which also contains the Conservation Advice
(TSSC 2006). Under this listing, the priority recovery and threat abatement actions required for this ecological community are:


Protection of remnants of the listed ecological community through the development of conservation agreements and
covenants;



Protection of remnants from weeds, particularly Coolatai Grass, by preventing soil disturbance in and around remnants, and
the speedy eradication of any new invasion;



Avoid the use of fertilisers in or near remnants



Avoid soil disturbance in or near remnants, such as ripping planting lines and road grading;



In very small derived grassland sites, avoid planting trees as they may reduce the floral diversity through competition for
light, nutrients and water;



Planting and other rehabilitation-focussed disturbance should focus on the edges of patches, expanding them, rather than
within the patches;



Expansion and connection of existing remnants;



Exclusion of continuous grazing from remnants is important, coupled with weed management and control;



Use strategic grazing (incorporating rest at appropriate times) in areas still containing a diverse native understorey;



Burning or slashing if native tussock grasses have built up to a high level, to open intertussock spaces for tree seedlings,
forbs and shrubs to establish; and,



For assistance and advice in implementing any of these suggested actions, land managers can contact the Grassy
Woodlands Conservation Management Network.

A National Recovery Plan has been prepared for this community (DECCW 2010). Key strategies are:


Improve baseline information



Increase protection of Box-Gum Woodland



Improve community engagement



Continue ecosystem function and management research



Improve compliance and regulatory activities

OEH is currently developing a targeted approach for managing this community under the ‘Saving our Species’ conservation
project (OEH 2014).
Relevant Threat Abatement Plans and Key Threatening Processes include:


Threat Abatement Plan for Disease in Natural Ecosystems Caused by Phytophthora cinnamomi (DoE 2014).



Threat Abatement Plan for competition and land degradation by rabbits (DEWHA 2008a)



Threat Abatement Plan for competition and land degradation by unmanaged goats (DEWHA 2008b)



Threat Abatement Plan for predation by feral cats (DEWHA 2008c)



Threat Abatement Plan for predation by the European red fox (DEWHA 2008d)



Aggressive exclusion of birds from potential woodland and forest habitat by over-abundant noisy miners (Manorina
melanocephala)



Land clearance



Loss and degradation of native plant and animal habitat by invasion of escaped garden plants, including aquatic plants



Novel biota and their impact on biodiversity
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1.2

Ecological community risk review

Loss of native vegetation

Loss of Habitat

Direct mortality

Loss of Connectivity

Loss of resources (for
foraging / nesting fauna)

Fragmentation (edge
effects, isolation, barriers)

Disturbance (light, noise,
wind)

Water quality or
alterations to flow regimes

Invasive species

Spread of pathogens

Hazard

Minor work - preparatory, rehabilitation,
investigative

1/1/VL

1/1/VL

1/1/VL

1/1/VL

1/1/VL

1/1/VL

1/1/VL

1/1/VL

3/3/M

3/3/M

Minor work - infrastructure work within road
footprint

1/1/VL

2/2/L

2/2/L

1/1/VL

2/2/L

1/1/VL

2/3/M

1/1/VL

3/3/M

3/3/M

Minor work - supporting infrastructure

1/1/VL

1/1/VL

1/1/VL

1/1/VL

1/1/VL

1/1/VL

2/3/M

1/1/VL

3/3/M

3/3/M

Ancillary facilities

2/2/L

2/2/L

2/2/L

1/1/VL

2/2/L

1/1/VL

2/3/M

1/1/VL

3/3/M

3/3/M

Primary infrastructure work

3/4/H

3/4/H

2/2/L

2/2/L

3/3/M

4/4/VH

2/3/M

2/3/M

3/4/H

3/4/H

Supporting infrastructure - basins, drains and
culverts

3/2/M

3/2/M

3/3/M

1/3/L

2/2/L

1/3/L

2/2/L

3/2/M

3/3/M

3/3/M

Work within waterways

2/2/L

2/2/L

2/2/L

1/2/VL

2/2/L

1/2/VL

2/2/L

4/3/H

3/3/M

3/3/M

1/1/VL

1/1/VL

1/1/VL

1/1/VL

1/1/VL

1/1/VL

1/1/VL

1/1/VL

3/3/M

3/3/M

Activity

Utilities and fencing

1.3

Ecological community assessment

Hazard and assessment
Loss of native vegetation and habitat and direct mortality
Primary infrastructure works were assessed as high risk activities causing the direct loss of Box-Gum Grassy Woodland and indirect impacts through
increased weed invasion. Any removal of vegetation and habitat, even at a small scale, would impact on this highly cleared and fragmented
ecological community result in a decline of potentially functionally important species and reduce community integrity.
The main threat to Box-Gum Woodland is further clearing of vegetation for various types of development and public infrastructure (DECCW 2010). A
key strategy of the National Recovery Plan is to increase protection of Box-Gum Woodland (DECCW 2010), while under the Commonwealth listing
and conservation advice (TSSC 2006), priority recovery actions include protecting remnants and avoiding soil disturbance. Clearing of native
vegetation and habitat would be inconsistent with recovery actions.
Fragmentation of habitat
Primary infrastructure works were also assessed as high risk activities in relation to the fragmentation of Box-Gum Grassy Woodland. This is
because while the likelihood of activities causing loss of connectivity or fragmentation was moderate (i.e it was possible), the community contains
micro-organisms, fungi, cryptogamic plants and a diverse fauna, both vertebrate and invertebrate, in addition to the dominant species in the canopy,
midstorey and groundcover which are dependent on particular patch size and landscape connectivity. Box-Gum Woodland is already highly
fragmented. Under the Commonwealth listing and conservation advice (TSSC 2006), a priority recovery action is to prevent further fragmentation of
Box-Gum Woodland through expanding and connecting existing remnants. Fragmentation of Box-Gum Woodland would be inconsistent with
recovery actions.
Water quality or alterations to hydrology regimes
Works within waterways were assessed as high risk activities with respect to affecting water quality and altering hydrology regimes (surface water
and groundwater), impacting on Box-Gum Woodland. Drainage lines are supported in Box-Gum Woodland, and the community may occur on
waterlogged areas (NSW Scientific Committee 2002). The community is likely to be sensitive to changes in water quality and quantity; salinity and
acid soils are listed as threats to the community (DECCW 2010). Therefore, any works near streams or changes in drainage in these areas could
impact on flora and fauna in the area, and habitat condition.
Invasive species and pathogens
Primary infrastructure works were assessed as high risk activities with respect to the likelihood of increasing weeds and of spreading pathogens,
impacting Box-Gum Woodland condition by degrading its habitats, by direct competition with native flora species in the community, or through
reductions in fitness for species affected by dieback. This community is threatened by habitat degradation from weeds and disease (DECCW 2010).
Coolatai Grass (Hyparrhenia hirta) is known to threaten the integrity of this community (TSSC 2006), while Phytophthora cinnamomi is known to
affect Xanthorrhoea spp. in this community (DECCW 2010).
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1.4

Guidelines, policies and procedures relevant to Box-Gum Grassy Woodland

Project development and assessment (pre-construction)
Roads and Maritime have a number of policies, guidelines, procedures (Program documents) that assist in identifying,
avoiding, minimising and assessing potential impacts to Specified Protected Matters. These documents support Roads
and Maritime fulfil their statutory responsibility under NSW and Federal legislation to consider and assess its activities
and its affect on the environment. Primarily, the approach taken by Roads and Maritime to assess potential impacts on
Specified Protected Matters is driven through the requirements of the Environmental assessment procedure for routine
and minor works (EIA PO5 1) or the Environmental assessment procedure for project review of environmental factors
(EIA PO5 2). Other key pre-construction guidance documents developed by Roads and Maritime that relate to Specified
Protected Matters include the Environmental Impact Assessment Practice Note - Biodiversity Assessment, the Draft
Wildlife Connectivity Guidelines – Managing Wildlife Connectivity on Road Projects and the Guideline for Biodiversity
Offsets.
Further detail regarding Roads and Maritime guidelines (pre-construction) that relate to identifying, avoiding, minimising
and assessing potential impacts to Specified Protected Matters is provided in Chapter 3 of the Strategic Assessment
Report.
Project implementation (construction)
Roads and Maritime also have a number of Program documents that assist in minimising and managing potential
impacts to Specified Protected Matters during the construction phase of projects, including through application of
measures identified in the Biodiversity Guidelines: Protecting and Managing Biodiversity on RTA Projects (2011) and
through a number of documents that specify Roads and Maritime requirements for contractors constructing projects,
including RMS QA Specification G36 – Environmental Protection (Ed4,Rev3 2014), RMS QA Specification G38 – Soil
and Water Management (Ed2, Rev1 2014) and RMS QA Specification G40 - Clearing and Grubbing (Ed1, Rev1 2012).
During construction Roads and Maritime implement their Environmental Performance System which manages workflow
associated with regular environmental inspections on construction and maintenance projects to reduce potential
environmental risks and evaluate the on-site environmental performance of contractors against their environmental
obligations under the contract and environmental legislation.
Further detail regarding Roads and Maritime Program documentation that assists in minimising and managing potential
impacts to Specified Protected Matters in the construction phase is provided in Chapter 3 of the Strategic Assessment
Report.
The following table identifies relevant policies, guidelines and procedures that predominantly apply to the construction
and operation and maintenance stages of the project lifecycle.
Relevant policy / guideline

Summary

EPBC Act Policy Statement: 3.5 - White Box-Yellow

The Listing Information Guide for this ecological community is intended to provide a guide for

– Blakely’s Red Gum grassy woodlands and
derived native grasslands (Department of the
Environment and Heritage 2006) – referred to as
the ‘Listing Information Guide’

stakeholders on why the ecological community has been listed, what the ecological
community is and how to identify it.

1.5

The Policy Statement is accompanied by a species list which is designed to provide
information about plant species that can be found in the ecological community. The species
list was developed to complement the Listing Information Guide, and should be read in that
context. It provides information on scientific and common names of the species, the kind of
plant the species is, whether it is an 'important' species for the purposes of this ecological
community and whether it is exotic or native, perennial or annual.

Concluding statement – impacts to Specified Protected Matters

Potential risks to Box-Gum Grassy Woodland identified in the risk review above include the loss, degradation and
fragmentation of the ecological community with higher risks resulting from the direct clearing of remnant woodland and
indirect impacts to the community through weed invasion, altered hydrology, reduction in patch size and fragmentation
of woodland.
In implementing their Program of policies, guidelines and procedures, Roads and Maritime apply the guidelines
identified in the Strategic Assessment Report in addition to relevant external guidelines as identified above to manage
potential impacts to this ecological community. Risks are managed throughout the project life-cycle through correctly
identifying the ecological community and planning projects to avoid and minimise impacts to the community once
identified and mapped. Further avoidance is achieve through appropriate design to minimise water quality impacts and
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barriers to connectivity and devising mitigation measures to ensure ongoing protection of habitat and minimise ongoing
indirect impacts this includes provision of water management and weed management plans.
Based on the application of the Program, Roads and Maritime activities (that are subject to Part 5 of the EP&A Act)
would minimise, to the extent possible, the likelihood of an unacceptable impact to the Box-Gum Grassy Woodland and
Derived Grassland.
Roads and Maritime have identified a number of key criteria that it will consider when determining whether an activity
will have an unacceptable impact on a Specified Protected Matter (refer Chapter 3 of the Strategic Assessment Report).
Where Roads and Maritime identify that an unacceptable impact on a Specified Protected Matter may occur, it will not
proceed with the activity as proposed. As identified in Chapter 4 of the Strategic Assessment Report, where Roads and
Maritime identify that an unacceptable impact on a Specified Protected Matter may occur it will consider a number of
options to reduce the impacts to a level that is acceptable, including reviewing the scope of the activity, reviewing the
approvals pathway for the activity and consulting with the Department of Environment regarding the activity. Roads and
Maritime will not proceed with the activity until such time as actions have been undertaken, or are committed to be
undertaken, to ensure impacts will not be unacceptable.

1.6
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VC8 – Posidonia australis seagrass meadows of the ManningHawkesbury ecoregion
Species included
Posidonia australis seagrass meadows of the Manning-Hawkesbury ecoregion

1.1

Listing

SPRAT ID

Endangered

127

Posidonia australis seagrass meadows of the Manning-Hawkesbury ecoregion
description

Item

Summary

Description



This listing is for populations from two bioregions (including Manning Shelf and Hawkesbury Shelf)
considered to be relatively homogeneous in species composition with clear distinctions from adjacent
systems.



P. australis is a long-lived, slow-growing seagrass species with persistent rhizomes connecting fronds to form
meadows. Fronds are wide and strap-like growing to over 80cm though 90% of the mass can be in the roots
and rhizomes.



P. australis occurs as monospecific meadows or mosaics with other seagrass including Zostera muelleri
subsp. capricorni, Halophila ovalis and Ruppia sp. and macroalgae species. Meadows can range from
continuous to mosaics, fragmented and discrete patches (Crease et al 2009; TSSC 2015).



This ecological community includes and supports a variety of plants, animals and micro-organisms associated
with seagrass meadows dominated by Posidonia australis within the Manning Shelf and Hawkesbury Shelf
bioregions including Arothron hispidus (stars and stripes puffer), Batrachomoeus dubius (eastern frog fish),
Birubius sp., Euristhmus lepturus (longtail catfish), Lucifer hanseni (ghost prawn), Lutjanus russelli (Moses’
snapper), Paramonacanthus otisensis (dusky leather jacket), Portunus pelagicus (Asian blue swimming crab),
Sphyraena obtusata (striped barracuda) and Vincentia conspersa (southern cardinal fish) (TSSC, 2015).
There is also a diverse assemblage of epiphytes and periphyton within this community which contribute
significantly to overall primary productivity.



Condition thresholds for this community are detailed in the commonwealth listing advice (TSSC 2015).

Distribution and extant area



Meadows are known to extend from the northern extent at Wallis Lake around the south coasts of Australia to
Shark Bay on the west coast with significant ecological and biogeographic variation (TSSC 2015). The listed
community is thought to cover 1400 ha (Creese et al 2009) extending south from Wallis Lake to Port Hacking
and occupies Port Stephens, Lake Macquarie, Brisbane Waters, Hawkesbury River, Pittwater, Port Jackson,
Botany Bay and in the lee of Broughton Island. However the real extent is likely to be less with recent
observations of localised declines between 8-36% in Lake Macquarie, Pittwater and Sydney Harbour.
Significant declines were also observed using historical aerial photography and field data in the mid-1980s
where an estimated 58% decline in Botany Bay between 1942-1984 and 21% decline in Port Hacking
between 1951-1999 were observed (TSSC 2015).

Community dynamics



This community typically occurs in sub-tidal waters at depths ranging < 1 m to 10 m on sand and silty mud
sediments. P. australis reproduces via the production of monoecious flowers which are pollinated underwater.
Fruiting bodies appear in November and are dispersed by currents from which seedlings can take 2-3 years
to produce rhizomes and once established can grow rapidly to form growing tips. However if growing tips are
damaged rhizome runners are slow to recover and can take up to 50 years to naturally regenerate a 1 m gap.

Key threats



It plays an important role in ecosystem function, driving fisheries productivity and supporting estuarine food
webs by providing habitat for a diverse range of plants and animals, including nursery habitat for many
important fish and invertebrates. It also plays a physical role in stabilising sediments and preventing erosion
on near shore areas by reducing wave energy, protecting water quality and acting as a carbon sequester
(NSW DPI 2012; TSSC 2015).



Direct physical disturbance:
o

dredging and reclamation activities.

o

damage from boat anchors, propellers and moorings.



Increased sediment entering waterways.



Eutrophication (i.e. nutrient increase, especially nitrogen and phosphorus).



Indirect disturbance:



o

Altering tidal and wave regime.

o

Stormwater discharges affecting water quality and salinity levels.

Foreshore structure construction (i.e. jetties, pontoons and berthing areas).
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Item

Summary


Impacts from invasive species.



Anthropogenic climate change.

Relevant conservation advice,

Commonwealth Conservation Advice has been prepared and identifies ‘Priority Conservation Actions’ to

recovery plans and threat
abatement plans

mitigate the risk of extinction and help recover the community biodiversity and function. Key actions include:


Research and monitoring



Priority recovery and threat abatement actions



Communication and conservation information

Although no state recovery plan exists, numerous regional and local management plans have been published
(see Section 1.4).

1.2

Posidonia australis seagrass meadows of the Manning-Hawkesbury ecoregion risk
review

Loss of native vegetation

Loss of Habitat

Direct mortality

Loss of Connectivity

Loss of resources (for
foraging / nesting fauna)

Fragmentation (edge
effects, isolation, barriers)

Disturbance (light, noise,
wind)

Water quality or
alterations to flow regimes

Invasive species

Spread of pathogens

Hazard

Minor work - preparatory, rehabilitation,
investigative

2/1/VL

2/1/VL

2/1/VL

2/1/VL

2/1/VL

2/1/VL

2/1/VL

2/3/M

2/1/VL

2/1/VL

Minor work - infrastructure work within road
footprint

1/1/VL

1/1/VL

1/1/VL

1/1/VL

1/1/VL

1/1/VL

1/1/VL

1/2/VL

1/1/VL

1/1/VL

Minor work - supporting infrastructure

1/1/VL

1/1/VL

1/1/VL

1/1/VL

1/1/VL

1/1/VL

1/1/VL

3/2/M

1/1/VL

1/1/VL

Ancillary facilities

1/1/VL

1/1/VL

1/1/VL

1/1/VL

1/1/VL

1/1/VL

1/1/VL

3/4/VH

1/1/VL

1/1/VL

Primary infrastructure work

4/4/VH

4/4/VH

4/2/M

3/2/M

4/3/H

4/3/H

1/1/VL

3/4/H

4/2/M

1/1/VL

Supporting infrastructure - basins, drains and
culverts

2/1/VL

2/2/L

2/1/VL

3/1/L

3/2/M

3/2/M

1/1/VL

4/3/H

3/3/M

1/1/VL

Work within waterways

4/4/VH

4/4/VH

4/3/H

4/4/VH

4/3/H

4/3/H

1/1/VL

4/4/VH

4/3/H

1/1/VL

Utilities and fencing

1/1/VL

1/1/VL

1/1/VL

1/1/VL

1/1/VL

1/1/VL

1/1/VL

1/1/VL

1/1/VL

1/1/VL

Activity
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1.3

Posidonia australis seagrass meadows of the Manning-Hawkesbury ecoregion
assessment

Hazard and assessment
Loss of native vegetation and habitat
Primary infrastructure works and works within waterways were assessed as very high risk activities causing the loss of vegetation and habitat and
impacting this ecological community. P. australis communities exist in sensitive receiving environments that have the potential to be impacted by
activities over or in close vicinity to estuaries particularly those that involved personnel and/or vessels in waterways as well as works on and under
bridges.
Direct mortality
Works within waterways were assessed as high risk causing direct mortality. The main concerns surround the mobilisation of personnel or vessels
in waterways which have the potential to directly destroy P. australis meadows.
Loss of connectivity and fragmentation
Primary infrastructure works and works within waterways were assessed as high to very high risk activities causing a loss of connectivity or habitat
fragmentation. This is due to a high likelihood and moderate to high consequence of activities causing loss of connectivity or fragmentation. Habitat
connectivity is essential for this community to sustain ecological function. The primary ecosystem engineer in this community (P. australis) is a slow
growing species and will not easily recover from disturbance if at all.
Loss of resources
Primary infrastructure works and works within waterways were found to be high risk with respect to the loss of resources. The high likelihood of
disturbance of sensitive receiving environments (estuaries) and negative consequences of disturbance can impact on the growth and/or recovery of
this community. P. australis community rely heavily on optimal water quality and sediment quality conditions. Any disruption to these habitat
elements would impact populations, reproduction and habitat conditions.
Water quality or alterations to flow regimes
Ancillary facilities, primary infrastructure works, supporting infrastructure and works within waterways were assessed as high to very high risk
activities with respect to affecting water quality and altering flow regimes, impacting on P. australis communities. Any works which have the potential
to mobilise sediments and pollutants within a catchment with this community within its receiving waters can reduce water and sediment quality
impacting on populations, reproduction and habitat conditions.
Invasive species and pathogens
Work within waterways was all found to be high risk with respect to the introduction/spread of invasive species (e.g. Caulerpa taxifolia). There is a
high likelihood that these activities will promote the spread of fast colonising, invasive species which have the potential to alter habitat conditions
restricting the recovery and/or growth of this community.

1.4

Guidelines, policies and procedures relevant to Posidonia australis seagrass
meadows of the Manning-Hawkesbury ecoregion

Project development and assessment (pre-construction)
Roads and Maritime have a number of policies, guidelines, procedures (Program documents) that assist in identifying,
avoiding, minimising and assessing potential impacts to Specified Protected Matters. These documents support Roads
and Maritime fulfil their statutory responsibility under NSW and Federal legislation to consider and assess its activities
and its effect on the environment. Primarily, the approach taken by Roads and Maritime to assess potential impacts on
Specified Protected Matters is driven through the requirements of the Environmental assessment procedure for routine
and minor works (EIA PO5 1) or the Environmental assessment procedure for project review of environmental factors
(EIA PO5 2). Other key pre-construction guidance documents developed by Roads and Maritime that relate to Specified
Protected Matters include the Environmental Impact Assessment Practice Note - Biodiversity Assessment, the Draft
Wildlife Connectivity Guidelines – Managing Wildlife Connectivity on Road Projects and the Guideline for Biodiversity
Offsets.
Further detail regarding Roads and Maritime guidelines (pre-construction) that relate to identifying, avoiding, minimising
and assessing potential impacts to Specified Protected Matters is provided in Chapter 3 of the Strategic Assessment
Report.
Project implementation (construction)
Roads and Maritime also have a number of Program documents that assist in minimising and managing potential
impacts to Specified Protected Matters during the construction phase of projects, including through application of
measures identified in the Biodiversity Guidelines: Protecting and Managing Biodiversity on RTA Projects (2011) and
through a number of documents that specify Roads and Maritime requirements for contractors constructing projects,
including RMS QA Specification G36 – Environmental Protection (Ed4,Rev3 2014), RMS QA Specification G38 – Soil
and Water Management (Ed2, Rev1 2014) and RMS QA Specification G40 - Clearing and Grubbing (Ed1, Rev1 2012).
Roads and Maritime Services
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During construction Roads and Maritime implement their Environmental Performance System which manages workflow
associated with regular environmental inspections on construction and maintenance projects to reduce potential
environmental risks and evaluate the on-site environmental performance of contractors against their environmental
obligations under the contract and environmental legislation. Further detail regarding Roads and Maritime Program
documentation that assists in minimising and managing potential impacts to Specified Protected Matters in the
construction phase is provided in Chapter 3 of the Strategic Assessment Report.
The following table identifies other policies, guidelines and procedures applied by Roads and Maritime but not
developed by it, which are specifically relevant to Posidonia australis seagrass meadows of the Manning-Hawkesbury
ecoregion.
Relevant guideline

Summary

Commonwealth Conservation Advice (TSSC, 2015)

Advice to the Minister for the Department of Environment for the P. australis seagrass
meadows of the Manning-Hawkesbury ecoregion under the EPBC Act include:

Australian and New Zealand Guidelines for Fresh
and Marine Water Quality (ANZECC, 2000)



Description of the ecological community.



Summary of threats.



Summary of eligibility for listing against the EPBC Act criteria.



Priority Conservation Actions.



Conservation objective.



Research and monitoring.



Priority recovery and threat abatement actions.



Recovery Plan Recommendation.

The water quality guidelines for fresh and marine waters specifically:


Outlines the important principles, objectives and philosophical basis underpinning
the development and application of the guidelines;



Outlines the management framework recommended for applying the water quality
guidelines to the natural and semi-natural marine and fresh water resources in
Australia and New Zealand;



Provides a summary of the water quality guidelines proposed to protect and
manage the environmental values supported by the water resources;



Provides advice on designing and implementing water quality monitoring and
assessment programs.

Policy and guidelines for fish habitat conservation
and management (DPI, 2013)

NSW Department of Primary Industries (DPI) takes the policies and guidelines into account
when assessing and either approving or refusing proposals for developments or other
activities affecting fish habitats. The policies and guidelines will assist NSW DPI to apply the
legislative requirements consistently and fairly to individual proposals. NSW DPI
recommends proponents of developments or other activities to submit proposals that
address these policies and guidelines. In the guidelines, areas of P. australis are classified
as highly sensitive key fish habitats and advice is given to the assessment and management
of these habitats in relation to development proposals.

Coastal Management Plan for Brisbane Water
Estuary (Cardno 2012)

Prepared under the NSW Coastal Management Process and in accordance with the NSW

Great Lakes Water Quality Improvement Plan
(Great Lakes City Council 2009)

One of the objectives of the plan is to protect seagrass beds within Wallis, Smiths and Myall
Lakes by:

City of Lake Macquarie Environmental Sustainability
Action Plan 2012-2023 (Lake Macquarie City

Rivers and Estuaries Policy aiming to deliver actions that achieve the management
objectives for the Brisbane Water Estuary as identified through the preparation of the
Brisbane Water Estuary Management Study. The main objective is to promote estuary
management for coastal ecosystem health and community uses of the coastal zone
including stormwater management strategies and appropriate dredging practices to reduce
sediment loading and destruction of P. australis habitat.



Identifying specific levels of nutrients and sediments that are required to provide
conditions for healthy lake ecology and environmental values desired by the
community.



Identifying the best way to manage activities to reduce key pollutant loads entering
the lakes.



Review pollution control and faecal coliform management systems as they pertain
to the management and protection of the lakes.

This document provides a framework for sustainability, planning, decision-making and action
to achieve improved environmental sustainability for the City of Lake Macquarie. The Plan
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Relevant guideline

Summary

Council 2014).

outlines:

Manly Cove Coastal Zone Management Plan (Manly
Council, 2001)



The monitoring of water quality and seagrass populations.



Support for the development and implementation of a habitat friendly mooring
program in Lake Macquarie.

This document provides a strategic framework for identify and managing the risks from
coastal hazards and is an important part of the coastal zone management planning process.
The plan encourages the establishment of a community-based seagrass monitoring program
following a baseline survey on distribution and health of seagrass in Manly Cove and
investigation of the infiltration of non-native seagrass.

Contarf/Bantry Bay Estuary Management Plan
(Manly Council, 2008)

Manly Council has embarked on planning and management of coastal and estuarine areas.

Port Stephens - Great Lakes Marine Park
Operational Plan (Marine Parks Authority 2010).

This document has objectives and management actions organised under the following
strategies:

It outlines importance of coastal and estuarine management into key policy, vision and
strategy and encourages local communities to take responsibility for managing their own
estuaries.



Identification and adaptive management of threats to marine biodiversity and
habitats



Protection of high conservation areas and threatened species



Assessing developments in and affecting the marine park to minimise impacts



Maximising voluntary compliance with the marine park zoning plan



Ecologically sustainable management of commercial activities



Delivering an ecological, social and economic research and monitoring program



Promotion of tourism and recreational uses, as well as facilitation of a greater
appreciation of marine biodiversity, and



Ensuring management is consistent with the cultural aspirations of Aboriginal
people.

Towra Point Nature Reserve Plan of Management
(NPWS 2001)

The plan of management for the reserve, in conjunction with the strategic plan, aims to
accommodate increasing community awareness of the need to protect ecosystems and
wildlife at Towra Point, including P. australis seagrass communities. Greater public
awareness and support for the reserve and associated ecosystems is critical to their
continued viability.

Royal National Park, Heathcote National Park and

This document sets out policies/framework and management actions to achieve the
following objectives:

Garawarra State Recreation Area plan of
management (NPWS 2000).



the protection and preservation of scenic and natural features;



the conservation of wildlife and natural biodiversity;



the maintenance of natural processes as far as is possible;



the preservation of Aboriginal sites and historic features;



the provision of appropriate recreation opportunities; and



the encouragement of scientific and educational enquiry into



environmental features and processes, prehistoric and historic features and park
use patterns.

Lower Hawkesbury Estuary Management Plan
(Haines et al 2008).

This document is an Estuary Management Plan for the Lower Hawkesbury Estuary prepared
under the provisions of the NSW Government’s Estuary Management Program. It outlines a
series of management strategies aimed at reducing identified risks to estuary assets,
including P. australis seagrass communities in regard to aquaculture activities.

Pittwater estuary management plan (Haines and
Rollason 2010).

The objectives of the Pittwater Estuary Management Study have been defined as follows:

Port Hacking Integrated Environmental
Management Plan (Sutherland Shire Council 2007).



To identify and discuss the values of the Pittwater estuary;



To identify the planning framework relevant to management of the estuary;



To develop and evaluate management objectives;



To develop and assess management options / strategies that will achieve the
objectives, consistent with the blueprint outcomes and Catchment Action Plans
(CAPs) adopted by the relevant Catchment Management Authorities (CMA’s).

The Port Hacking Integrated Environmental Management Plan provides the basis for the
coordinated management of the entire Port Hacking catchment to achieve the following
aims:
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Relevant guideline

Summary


Protect biodiversity of terrestrial and aquatic ecosystems.



Preserve the ecological and aesthetic values of Port Hacking and its catchment.



Acknowledge indigenous custodians and preserve Aboriginal heritage.



Protect natural features and scenic values.



Provide sustainable recreation activities that promote environmental, heritage and
scenic values.



Promote education and research to improve understanding of natural processes
and develop greater community awareness of natural and heritage values.



Ensure through holistic management appropriate development and protection of
the environment.



Manage the impacts of climate change.

Living on the edge – Port Stephens foreshore
management plan (Umwelt 2009).

The Port Stephens foreshore management plan complies ans augments the findings of a

Port Stephens and Myall Lakes estuary
management plan (Umwelt 2000).

The Estuary Management Plan implements NSW coastal policy, aiming:

Wallis Lake Estuary Management Plan (Wallis Lake
Estuary Management Committee 2005).

1.5

large number of previous studies to provide a framwork that can be used to protect and
enhance the environmental, recreational, aesthetic, economic, and cutural valiues of the
Port Stephens Foreshore.



to develop a decision making process to assist the community in evaluating the
potential impacts of future development on the environmental and socio-economic
values of the estuary;



to recommend actions that are consistent and integrated with other current
strategic planning and policy initiatives in the region;



to provide for structured and prioritised management of key issues in the estuary,
identify responsible stakeholders and properly assess the costs and benefits of
management actions;



to provide detailed and practical advice on management actions for local areas;



to increase community awareness and understanding of estuary management
issues and natural estuarine processes, and provide opportunities for the
community to engage in decision making about estuary management issues; and



to provide community groups with a strategic context for their work.

The Wallis Lake Estuary Management Plan coordinates management efforts of local
government, state government agencies and community to address issues regarding the
social, cultural, environmental, recreational and commercial amenity of the Lake. The
plan provides a schedule of achievable and targeted management actions that have
been developed with and are endorsed by all stakeholders.

Concluding statement – impacts to Specified Protected Matters

Potential risks to Posidonia australis seagrass meadows of the Manning-Hawkesbury ecoregion identified in the risk
review above include the loss, degradation and fragmentation of habitat, impacts to water quality and hydrology and
activities which may introduce/spread invasive species. Clearing or disturbance of key vegetation and associated
habitats along with the risk of invasive species from direct mortality to plants, habitat degradation and sediment and
pollutant mobilisation can subsequently impact populations through loss of connectivity and fragmentation, reduce the
extent of suitable habitat and change habitat conditions.
In implementing their Program of policies, guidelines and procedures, Roads and Maritime apply standard Roads and
Maritime guidelines in conjunction with other guidelines (outlined in in the able above) to manage potential impacts to
Posidonia australis seagrass meadows of the Manning-Hawkesbury ecoregion. Risks are managed throughout the
project life-cycle through identifying important habitat and populations, planning for habitat protection, appropriate
design to minimise water quality impacts and barriers to connectivity and devising mitigation measures to ensure
ongoing protection of habitat and water quality throughout operation of the project.
Based on the application of the Program, Roads and Maritime activities (that are subject to Part 5 of the EP&A Act)
would minimise, to the extent possible, the likelihood of an unacceptable impact to Posidonia australis seagrass
meadows of the Manning-Hawkesbury ecoregion.
Roads and Maritime have identified a number of key criteria that it will consider when determining whether an activity
will have an unacceptable impact on a Specified Protected Matter (refer Chapter 3 of the Strategic Assessment Report).
Where Roads and Maritime identify that an unacceptable impact on a Specified Protected Matter may occur, it will not
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proceed with the activity as proposed. As identified in Chapter 4 of the Strategic Assessment Report, where Roads and
Maritime identify that an unacceptable impact on a Specified Protected Matter may occur it will consider a number of
options to reduce the impacts to a level that is acceptable, including reviewing the scope of the activity, reviewing the
approvals pathway for the activity and consulting with the Department of Environment regarding the activity. Roads and
Maritime will not proceed with the activity until such time as actions have been undertaken, or are committed to be
undertaken, to ensure impacts will not be unacceptable.

1.6
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