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EXECUTIVE SUMMARY 
 

At the request of the New South Wales Roads and Traffic Authority (RTA) a vascular flora and 
vertebrate fauna investigation of the banks of the Hawkesbury River adjacent to Windsor Bridge, 
Windsor, New South Wales, has been undertaken. The investigation has been conducted as the RTA 
is considering options to upgrade/replace the existing bridge at this location. 
 
By the completion of the survey no species or ecological communities listed under the 
Commonwealth Environment Protection and Biodiversity Conservation Act 1999 had been found within the 
study area. Based on the results of the flora and fauna survey combined with a review of known 
literature and database sources, the Proposal is not considered to affect, threaten or have a significant 
impact on any of those plants, animals or ecological communities listed under the Commonwealth 
Environment Protection and Biodiversity Conservation Act 1999 that may potentially occur. Therefore, it is 
not considered that the matter would require referral to the Federal Minister for the Environment, 
Water, Heritage and Arts for further consideration or approval. 
 
By the completion of the field investigation, one native vegetation community was identified. This 
community lines the banks of the Hawkesbury River and loosely conforms to the vegetation 
description of River-flat Eucalypt Forest. This community is listed as an Endangered Ecological 
Community on the NSW Threatened Species Conservation Act 1995. Based on a worst case scenario it 
is estimated that the Proposal would result in the removal of approximately 1000m2 of this 
community. Giving consideration to the structure, character and condition of the River-flat Eucalypt 
Forest, in conjunction with the assessment criteria provided in association with Section 5A of the 
Environmental Planning and Assessment Act 1979, it was concluded that the proposal would not have a 
significant impact on this Endangered Ecological Community. As such, a Species Impact Statement 
would not be required.  
 
Within the subject site, no flora or fauna species listed under the NSW Threatened Species 
Conservation Act 1995, or any significant occurrences of their habitats, were detected. As such it is not 
considered that the proposed works would have a significant impact on any animals or plants of state 
conservation concern. 
 
Similarly, no habitats important to those threatened fish previously recorded within this bioregion 
were identified. It is however considered that the Hawkesbury River would be important for those 
native species protected under the NSW Fisheries Management Act 1994. As the Hawkesbury River is 
a Class 2 waterway, the proposed crossing of this river should remain a bridge structure. 
 
No eucalypts listed as Koala feed trees under Schedule 2 of SEPP 44 were found at the subject site. 
Therefore, the subject site is not considered to constitute either Potential or Core Koala habitat. 
Based on a consideration of the assessment criteria provided in association with SEPP 44, it is not 
considered that a Plan of Management for the conservation and management of areas of Koala habitat 
is required to be prepared as part of the current Proposal. 
 
Based on the findings of the field investigation, combined with the results of a literature and database 
search, it is not considered that there were any ecological constraints to the project proceeding as 
planned. 
 
Based on a consideration of the principles of ecologically sustainable development as identified in 
Schedule 2 of the Environmental Planning and Assessment Regulations, several mitigation measures 
are presented to ensure that the Proposal is undertaken in an ecological sustainable manner. 
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1. Introduction. 
 
This report presents the findings of a vascular flora and vertebrate fauna survey of the lands that 
occur within, and in-close proximity to, Windsor Bridge, Windsor, NSW. The survey has been 
carried out as the New South Wales Roads and Traffic Authority (RTA) is investigating options to 
upgrade/replace Windsor Bridge. It is assumed that the upgrading/replacement of the existing bridge is 
being undertaken to improve the safety of motorists and pedestrians traversing across the 
Hawkesbury River.  
 
Where required, more detailed information on the scope of works proposed as part of the bridge 
replacement is provided in the project’s Review of Environmental Factors (REF). 
 
With reference to the definitions provided by the Department of Environment and Climate Change 
[DECC] (DECC 2004) it is noted that the:  
 

• Subject site is defined as: the area directly affected by the Proposal. For the purposes of this 
study, unless a specific option is referred to, the subject site is considered to encompass an 
area that is 50m east and west of the existing bridge, and 20m north and south of this 
structure;  

• Study area is defined as: the subject site and any additional areas that are likely to be affected 
by the Proposal, either directly or indirectly; and 

• A local population is defined as: the population that occurs within the study area, unless the 
existence of contiguous or proximal occupied habitat and the movement of individuals or 
exchange of genetic material across the boundary can be demonstrated. 

 
For the purposes of this investigation, the study region is considered to include the surrounding lands 
for a distance of up to 10 kilometres (km). When referring to the Proposal, this is considered to 
include all works associated with the upgrading/replacement of Windsor Bridge. 
 
It is noted that, at the time of report preparation, a specific design had not been prepared that 
identified the alignment or location of the new river crossing. As such, to adequately assess the likely 
impacts of the project on the ecology of this area, Lesryk investigated an area that was 50 metres (m) 
upstream, 50m downstream and 20 metres north and south of the existing bridge alignment. For 
reference, the area investigated and site location is shown in Figure 1. 
 
Based on a worst-case scenario, the proposed bridge and associated road works would require the 
removal of around 4000m2 (0.4 hectare [ha]) of vegetation (i.e. clearing = 100m long by 20m wide, 
this occurring on both sides of the river). 
 
The assessment of possible impacts associated with the Proposal is based on a field survey of the 
study area, a literature review of previous studies undertaken in both the region and the Hawkesbury 
Local Government Area (LGA), the consultation of standard databases and the consideration of the 
objectives of the Commonwealth Environment Protection and Biodiversity Conservation Act 1999 (EPBC 
Act), the NSW Environmental Planning and Assessment Act 1979, the NSW National Parks and Wildlife Act 
1974, NSW Threatened Species Conservation Act 1995 (TSC Act), NSW Fisheries Management Act 1994 
(FM Act) and any relevant State Environmental Planning Policies (SEPP) (e.g. SEPP 44 - Koala habitat 
protection).  
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Source: Google (2008). 

Figure 1: Study area and setting. 
(Boundaries are approximate only). 

                             Not to scale. 

 
 
2. Environmental setting. 
 
At present Windsor Bridge is a multi-piered concrete structure that traverses the Hawkesbury River. 
The bridge is approximately 5m high and 5m wide and consists of two lanes and a footpath. 
 
Windsor Bridge is part of Wilberforce Road/Bridge Street and is situated on the northern outskirts of 
the township of Windsor, NSW (Figure 1). The bridge is located within the southern portion of the 
Hawkesbury LGA. 
 
The Hawkesbury River is the only water body present within the study area. This river flows in a 
north-easterly direction eventually discharging into the Tasman Sea at Barrenjoey Head. 
 
The study area is adjoined by farming properties that support pasture crops to the north and 
commercial and residential developments that make up the township of Windsor to the south (refer 
to Figure 1). Strips of exotic and native riparian vegetation line both sides of the river, the density and 
size varying depending on the areas land use history. It is noted that, recently, the RTA has conducted 
works on the northern bank of the Hawkesbury River, east of the existing bridge. These works have 
resulted in the clearing of a large percentage of the vegetation that is     indicated in Figure 2. The 
works were previously assessed by the authors, the vegetation present being dominated by exotic 
plants that include Jacaranda (Jacaranda mimosifolia), Weeping Willow (Salix babylonica) and Box Elder 
(Acer sp.) (Lesryk Environmental Consultants 2008). The vegetation within this portion of the study 
area was not identified to contain any state or nationally listed threatened plants, or correspond to 
any of the Endangered Ecological Communities listed under the EPBC or TSC Acts (Lesryk 
Environmental Consultants 2008). 
 
For reference, a photographic record of the study area has been provided. 
 

STUDY AREA 

Windsor 

Windsor Bridge 

Hawkesbury River 

Wilberforce Road 

Bridge Street 

The Terrace 



 

 

LesryK Environmental Consultants 29/07/08 6

The subject site is located within an area of gently undulating rises, with elevations in the study area 
being no higher than 10m Australian Height Datum. The annual average rainfall in the region is around 
810 millimetres with the greatest falls being experienced between January and March (Bureau of 
Meteorology 2008). Average temperatures range between a winter low of 3.60C to a summer high of 
29.60C (Bureau of Meteorology 2008). 
 
The soils of the subject site have been mapped by Bannerman and Hazelton (1990) as being 
comprised of both the Freemans Reach and Berkshire Park Fluvial Landscapes. It is noted, however, 
that the majority of the subject site is comprised of the Freemans Reach Fluvial Landscape. 
 
The soils of the Freemans Reach Fluvial Landscape are derived from the Narrabeen Group, 
Hawkesbury Sandstone and Wianamatta Group materials (Bannerman and Hazelton 1990). The 
Freemans Reach Fluvial is comprised of alluvial soils, solods and dark podzolic soils that are deep 
brown sands and loams (Bannerman and Hazelton 1990). These soils are of low fertility and subject to 
very high to extreme stream bank erosion and frequent flooding (Bannerman and Hazelton 1990). 
 
The soils of the Berkshire Park Landscape are the result of three depositional phases of Tertiary 
alluvial/colluvial origin, all three derived from sandstone and clay (Bannerman and Hazelton 1990). The 
Berkshire Park soils are generally comprised of heavy clays and clayey sands (Bannerman and Hazelton 
1990). These soils are of low fertility and subject to high erosion hazard under concentrated flows 
(Bannerman and Hazelton 1990). 
 
Conservation reserves and other protected areas that occur in the vicinity of the subject site include 
Windsor Downs Nature Reserve and Scheyville National Park, these covering areas of 363ha and 
920ha, respectively. A number of smaller Council managed reserves, including Governor Phillip, 
Macquarie, Howe and Deerubbun Parks, are also present within close proximity to the study site. It is 
noted that a portion of Macquarie Park occurs within the study area. 
 
Through reference to the listings provided under the TSC and FM Acts, it is noted that no areas of 
critical habitat for any terrestrial or aquatic flora or fauna species, populations or ecological 
communities occurs within the study area. Listed critical habitats are areas of land that are crucial to 
the survival of particular threatened species, populations and ecological communities, none being 
present within, or in close proximity to, the subject site. 
 
 
3. Literature review and field guides. 
 
Prior to undertaking any fieldwork, previous studies conducted in the region and known databases 
were consulted to identify the diversity of flora and fauna species known for, or potentially occurring 
in, the study region. The identification of known, or potentially occurring, native species within this 
portion of the Hawkesbury LGA, particularly those listed under the Schedules to the EPBC, TSC 
and/or FM Acts, thereby permits the tailoring of the field survey strategies to the detection of these 
animals and plants, their vegetation communities and/or necessary habitat requirements. By identifying 
likely species, particularly any threatened animals or plants, the most appropriate species-specific 
survey techniques may be selected should their associated vegetation communities/fauna habitats be 
present. The undertaking of a literature search also ensures that the results from surveys conducted 
during different climatic, seasonal and date periods are considered and drawn upon as required. This 
approach therefore increases the probability of considering the presence of, and possible impacts on, 
all known and likely native species, particularly any plants and animals that are of regional, state or 
national conservation concern. This approach also avoids issues inherent with a one off “snap shot” 
investigation. 
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Photographic record of the subject site. 
 

 
 
Plate 1: The disturbed environment on the southern bank, east of the Windsor Bridge (visible in the 
background. 
 
 

 
 
Plate 2: The disturbed environment on the southern bank, east of the Windsor Bridge. 
 



 

 

LesryK Environmental Consultants 29/07/08 8

 
 
Plate 3: The Casuarina woodland present on the southern bank, west of Windsor Bridge.  
 
 

 
 
Plate 4: The footpath that occurs in association with the Terrace Walk and Casuarina woodland on 
the southern bank, west of Windsor Bridge. 
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Plate 5: The disturbed woodland that is present on the northern bank, east of Windsor Bridge. 
 
 

 
 
Plate 6: The gabium baskets present in association with the disturbed environment on the southern 
bank, east of Windsor Bridge.  
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Plate 7: The typical character of the Casuarina woodland that is present on the northern bank, west 
of Windsor Bridge.  
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The studies, reports and databases referred to include: 
 
• A flora and fauna investigation undertaken at Windsor Bridge, Windsor (Lesryk Environmental 

Consultants 2008); 
• A flora and fauna assessment of the proposed South Creek flood evacuation route at Windsor 

(Lesryk Environmental Consultants 1999); 
• The Western Sydney Urban Bushland Biodiversity Survey (UBBS) (National Parks and Wildlife 

Service [NPWS] 1997); 
• The Department of Environment, Water, Heritage and Arts (DEWHA) Online Database 

(DEWHA 2008);  
• The Department of Environment and Climate Change (DECC) Atlas of NSW Wildlife (DECC 

2008);  
• The BioNet Database (NSW Government 2008);  
• The Australian Museum database (Australian Museum 2008); and 
• Hawkesbury City Council's State of the Environment Report (Hawkesbury City Council 2004). 

 
Other reports and documents referred to are provided within the bibliography section of this report. 
 
When accessing the DEWHA, DECC and BioNet databases, the search area specified was 10km2 
centred on the subject site. When investigating the BioNet database to identify the presence of any 
aquatic species, a search area of 100km2 was used. 
 
All these databases and reports were reviewed and drawn upon where relevant. While reviewing 
these documents, particular attention was paid to identifying records of species listed under the 
Schedules of the EPBC, TSC and/or FM Acts, animals, plants and ecological communities that have been 
recorded in the region and which may occur within, or in the vicinity of, the study area. 
 
Field guides and standard texts used included: 
 
• Specht (1981) (for the identification of the structural characteristics of the vegetation present); 
• Harden (1992, 1993, 2000 and 2002), Costermans (1981) and Fairley and Moore (2000) (for 

the identification of plants); 
• McDowell (1996) (fish); 
• Cogger (2000) (reptiles and frogs); 
• Simpson and Day (2004) (birds); 
• Strahan (2008) (mammals); 
• Churchill (1998) (insectivorous bats); and 
• Triggs (1996) (identification of scats, tracks and markings). 

 
The naming of those species recorded or known to occur within the region follows the nomenclature 
presented in these texts or as listed on the EPBC and TSC Acts. 
 
The conservation significance of those plants, animals and ecological communities recorded is made 
with reference to: 
 

 The Schedules to the EPBC, TSC and FM Acts; 
 A publication of Rare Or Threatened Australian Plants (ROTAP) (Briggs and Leigh 1996);  
 The Western Sydney UBBS (NPWS 1997); and 
 Hawkesbury City Councils State of the Environment Report (Hawkesbury City Council 

2004). 
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4. Results of the literature review 
 
4.1. Flora. 
 
Consultation of the DECC (DECC 2008) and DEWHA databases (DEWHA 2008) identified 12 
threatened plants as having been previously recorded in the locality (Table 1). Though targeted during 
the field investigation, none of these plants were recorded within, or in close proximity to, the subject 
site. Similarly, no components of their documented vegetation communities/habitat types were 
detected. As none of these plants would be present within the study area further consideration of the 
impact of the Proposal on these species is not required.  
 
In addition to the threatened plants previously recorded, based on a review of the Cumberland Plain 
mapping (NPWS 2002), two Endangered Ecological Communities have been identified as occurring 
within the study area (Table 1). 
 
 
Table 1. Plant species of state and/or national conservation significance previously recorded within 
the locality. 
 
Key 
E = Endangered; V= Vulnerable. 
 

Status Species 
EPBC TSC 

Habitat* 

Acacia bynoeana V E Heath and dry sclerophyll forest on sandy soils. 

Acacia gordonii E E Dry sclerophyll open forest, woodland and 
heath on sandy soil amongst sandstone 
outcrops. 

Acacia pubescens V V Open sclerophyll forest and woodland on clay 
soils 

Dillwynia tenuifolia V V Castlereagh woodlands on Tertiary alluvial 
sediment. 

Grevillea juniperina subsp. juniperina  V Dry sclerophyll woodland - Cumberland Plain 
woodland and Castlereagh woodlands. 

Micromyrtus minutiflora V E Dry sclerophyll woodland - Castlereagh 
woodlands in sandy clay soils of Tertiary 
alluvium. 

Persoonia hirsuta E Not 
listed 

Heath and woodland on sandstone. 

Persoonia nutans E E Eucalyptus sclerophylla woodland on sandy soil 
or low nutrient Tertiary sediments. 

Pimelea spicata E E Substrates derived from Wianamatta Shale in 
open woodland of Eucalyptus moluccana, E. 
crebra, Bursaria spinosa and Themeda australis. 

Pterostylis saxicola E E Most commonly found growing in small pockets 
of shallow soil in depressions on sandstone 
rock shelves above cliff lines. The vegetation 
communities above the shelves where Pterostylis 
saxicola occurs are either shale/sandstone 
transitions or shale communities. 

Pultenaea parviflora V E Dry sclerophyll open forest on heavy shale 
soils. 

Tetratheca glandulosa V V Heath and woodland on sandstone. 

Endangered Ecological Community 
Cumberland Plain Woodland E E N/A 

Sydney Coastal River Flat Forest  E N/A 

* based on Harden (1990-2002), NSW Scientific Committee (various dates), Robinson (1994), Fairley and Moore 
(2001) and author’s field notes. 
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4.2. Fauna. 
 
Terrestrial fauna surveys and compilation lists prepared for the region have identified twenty six (26) 
native mammals, two hundred and twenty one (221) native birds, twenty three (23) reptiles, fourteen 
(14) frogs and one (1) snail (Appendix 2). Twenty five (25) native fish have also been recorded 
(Appendix 3). In addition to these native species, a number of introduced animals have also been 
recorded (Appendix 2, Appendix 3).  
 
Of those terrestrial native species previously recorded, 57 are listed under the Schedules to the EPBC 
and/or TSC Acts (Appendix 2). Whilst it is acknowledged that these species have been previously 
recorded within the study region, given the lack of their necessary habitats within the study area (e.g. 
rainforests, well-developed woodlands, estuarine environments and caves), it is expected that only 
eight would have the potential to be present within, or in the vicinity of, the study area (Table 2). As 
such, a targeted survey for these species and/or their necessary habitats was undertaken during the 
field investigation. For reference, the main habitat requirements of the eight potentially occurring 
animals, and a consideration of the likely impacts of the Proposal on the local viability of these species, 
have been provided in Table 2. When assessing the extent of likely impact of the Proposal on the local 
and regional presence of those species listed in Table 2, including their movement patterns and 
interbreeding needs, the assessment criteria provided under Section 5A of the NSW Environmental 
Planning and Assessment Act 1979 has been referred to and drawn upon.  
 
In relation to the remainder of the terrestrial threatened species, though previously recorded within 
the study region, it is noted that these animals have specific habitat requirements (e.g. rainforests, 
well-developed woodlands, estuarine environments and caves) no components of which are present 
within the study area. As such, no locally viable populations of these species would be present within 
or in close proximity to the limits of the study area. Therefore, as no locally viable populations of 
these animals would be present, it is not considered that the undertaking of the Proposal would have 
an adverse impact on any of these species, their populations or habitats. 
 
One of the native fish previously recorded within this locality, the Trout Cod (Maccullochella 
macquariensis), is listed under the Schedules to the FM Act. Whilst this is the case, the Trout Cod is 
currently only known to occur within two self-sustaining populations, these being found in: 
 

• The Murray River between Yarrowonga Weir and Barmah State Forest; and  
• In the upper reaches of Seven Creeks (Goulburn River System), northern Victoria 

(McDowell 1996).  
 
The Trout Cod occupies habitats that support abundant in-stream cover of snags and debris, this 
species usually being found close to cover and fast flowing currents (McDowell 1996). The Trout Cod 
spawns in Spring, depositing its adhesive eggs onto hard substrates (McDowell 1996). As the 
necessary habitats of this fish are not present within the study area, and as the Proposal site is outside 
of its known distribution range, it is not considered that the Trout Cod would be present. As such, 
no further consideration of the impact(s) of the project on this threatened fish, or any other aquatic 
species of conservation significance, is required. 
 
 
4.3. Priorities action statement, recovery and threat abatement plans. 
 
Of those threatened species previously recorded within the study region, the DECC has prepared, or 
is in the process of preparing, recovery plans for: 
 

• Acacia pubescens; 
• Persoonia nutans; 
• Pimelea spicata; 
• The Yellow-bellied Glider (Petaurus australis); 
• The Koala (Phascolarctos cinereus); 
• The Brush-tailed Rock-wallaby (Petrogale penicillata); and  
• The Green and Golden Bell Frog (Litoria aurea), 
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Table 2. Fauna species of conservation significance previously recorded in the district. 
 
* - habitat requirements were generally extracted from Frith (2007), Cogger (2000), Strahan (2008), NPWS (1999) and the NSW Scientific Committee (2008), with other references used 
being identified in the bibliography. 
 

Species Status Habitat Requirements* Likelihood of Occurrence 
MAMMALS    
Grey-headed Flying-fox 
Pteropus poliocephalus 

TSC and EBPC Acts The Grey-headed Flying-fox is a canopy-feeding frugivore, blossom-
eater and nectarivore that inhabit a variety of habitats. Roosts and 
breeds communally in ‘camps’, with these camps containing 500 to 
5,000 individuals. Individuals generally exhibit a high fidelity to 
traditional camps and return annually to give birth and rear offspring. 
Foraging occurs opportunistically on both native and exotic plants, 
often at distances between 30 and 70km from camps. 

No Grey-headed Flying-fox colonies were observed 
within, or in close proximity to, the study area. If 
present this species would only use the site for 
foraging purposes. The extent of clearing associated 
with the Proposal is not considered to limit the extent 
of foraging resources available to this species. 

Eastern False Pipistrelle 
Falsistrellus tasmaniensis 
 

TSC Act Usually roosts in hollow trunks of eucalypt trees although they have 
also been known to roost in caves and buildings. They usually inhabit 
sclerophyll woodlands with insect attracting plants, a relatively 
continuous canopy. They prefer wet habitats with trees of more than 
20 metres. They eat a variety of invertebrates including moths, 
weevils and ants. They tend to fly within or just below the canopy. 
They have been known to forage 12km from roosting sites. 

None of this species suitable habitat requirements 
were recorded during the field survey as such if 
present this species would only use the site for 
foraging purposes. The extent of clearing associated 
with the Proposal is not considered to limit the extent 
of foraging resources available to this species. 

Large-footed Myotis 
Myotis adversus 

TSC Act Found where there is permanent and/or flowing water, the Large-
footed Myotis is generally found in the coastal regions. Roosting in 
caves, disused tunnels, old buildings, tree hollows and dense riparian 
foliage, nearly always in the vicinity of suitable water bodies, this 
species emerges at dusk to feed on aquatic insects “raked” off the 
waters surface. This species generally roosts within 400m of suitable 
water bodies. 
 

No caves were recorded during the field survey as 
such if present this species would only use the site for 
foraging purposes. The extent of clearing associated 
with the Proposal is not considered to limit the extent 
of foraging resources available to this species. 

BIRDS    
Cattle Egret 
Ardea ibis 

EPBC Act M The Cattle Egret is a communal bird that forages mainly within wet 
pastures in groups of two to twenty plus. This bird feeds on a variety 
of insects and, occasionally, small aquatic animals. The Cattle Egret 
rests and nests colonially in trees and shrub that line waterways. 
 

Although targeted this species was not observed 
during the field survey. The Proposal is not expected 
to have an adverse impact on this species. 
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Species Status Habitat Requirements* Likelihood of Occurrence 
Great Egret  
Ardea alba 

EPBC Act M Utilises lakes, swamps and dams. Forages on molluscs, frogs, aquatic 
insects and crustaceans but fish make up the bulk of its diet. Great 
Egrets prefer shallow water, particularly when flowing, but may be 
seen on any watered area, including damp grasslands. Great Egrets 
can be seen alone or in small flocks, often with other egret species, 
and roost at night in groups. In Australia, the breeding season of the 
Great Egret is normally October to December in the south and 
March to May in the north. This species breeds in colonies, and often 
in association with cormorants, ibises and other egrets. Both sexes 
construct the nest, which is a large platform of sticks, placed in a tree 
over the water. The previous years' nest may often be re-used. 

Though targeted, this species was not observed during 
the field survey. The Proposal is not expected to have 
an adverse impact on this species. 

Square-tailed Kite  
Lophoictinia isura 

TSC Act The Square-tailed Kite’s primary habitat includes coastal and sub-
coastal open forests and woodlands. In south-eastern Australia it is a 
spring-summer breeding migrant, probably wintering in the tropics. 
Estimates of home ranges for breeding pairs vary depending on 
geographical location but appear to be in the order of 5 - 10km. A 
specialised raptor of the tree canopy, the Square-tail Kite appears to 
only feed on small birds, their eggs and nestlings. The Square-tail Kite 
is normally found hunting over vegetation communities, such as open 
eucalypt forests, woodlands and mallees that are rich in passerines 
(small birds).  

Though targeted, this species was not observed during 
the field survey. The Proposal is not expected to have 
an adverse impact on this species. 

White-bellied Sea-eagle  
Haliaeetus leucogaster 

EPBC Act M Found throughout coastal Australia and large lowland rivers and lakes. 
Feeds on fish, tortoises, rabbits and nestlings. Breeding usually occurs 
from May through to October with nest constructed in inland water 
systems being located in tall live or dead trees of which River Red 
Gums, Forest Red Gum and Southern Mahogany are commonly used. 

Though targeted, this species was not observed during 
the field survey. The Proposal is not expected to have 
an adverse impact on this species. 

Swift Parrot  
Lathamus discolor 

TSC and EPBC Acts The Swift Parrot over-winters on the mainland and breeds in 
Tasmania in spring/summer. The Swift Parrot inhabits eucalypt 
forests, feeds on eucalypt nectar, and possibly lerps, and breeds in the 
hollows of mature and senescent trees. When over-wintering on the 
mainland, this species is dependent on winter-flowering eucalypt 
species, communities of which it will often return to regularly. 

Though targeted this species was not observed during 
the field survey. They lack of winter-flowering 
eucalypts within the study  area would negate the 
presence of this species. The Proposal is not expected 
to have an adverse impact on this species. 
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As part of these recovery plans certain objectives have been established. Given the minimal extent, 
and type, of habitat likely to be modified by the Proposal, it is considered that the further 
development of the study area would not breach any of these objectives such that there would be a 
significant impact on these species or their necessary habitat. 
 
For all listed threatened species with no recovery plan prepared, the DECC has prepared a Priorities 
Action Statement to promote the recovery of threatened species and the abatement of key 
threatening processes in NSW. The Priorities Action Statement identifies 25 broad recovery 
strategies, of which habitat management, protection and restoration would be applicable to the 
current Proposal. Whilst this is the case, it is noted that the habitats likely to be adversely affected by 
the subdivision of the subject site are not considered important to the occurrence of any of the 
threatened species listed in Tables 1 and 2 and therefore no further action in regards to this matter is 
considered necessary. 
 
A recovery plan has been finalised for the Trout Cod (Department of Primary Industries – Fisheries 
2006). Whilst this is the case, this species would not be present within the study area and therefore 
none of the objectives of this recovery plan would be breached or compromised. 
 
 
5. Field survey methods. 
 
A survey of the study area was undertaken by Stephen Bloomfield (B.App.Sc.) and Corrine de Mestre 
(B.Sc.HONS) on the 3rd of June 2008. The investigation of the study area involved foot traverses across the 
entire site, during which time the diversity of plants and animals present was recorded. As noted 
previously, to consider the likely direct and indirect impacts of a bridge replacement/upgrading 
development at this locality, the survey of the study area incorporated the existing bridge site and a 
distance of up to 50m east, 50m west, 20m north and 20m south of this structure. 
 
The weather conditions experienced during the field investigation were overcast skies, cool 
temperatures (160C) and slight breezes with rain periods. 
 
Based on the outcomes of the literature review and database searches conducted prior to the 
commencement of the study, the survey methods selected for use during the field investigations were: 
 

• The identification of all plants within the area of likely disturbance, including both direct and 
indirect impacts; 

• The direct observation of any fauna species within, or adjacent to, the study area; 
• The identification of any indirect evidence that would suggest the presence of any fauna 

species within the study area; 
• The identification of the structure of those vegetation communities and fauna habitats 

present; and 
• Targeted searches for those species of state and national conservation concern, or their 

likely habitat areas, that were identified during the literature review stage of the project. 
 
The purpose of the field investigations was to locate within the area surveyed any plants, animals or 
vegetation communities that are of state and/or national conservation significance. When conducting 
the field investigations, the survey strategy followed the 'Random Meander Method' (as per Cropper 
1993). This method is suitable for covering large areas and for locating any rare species (and their 
associated vegetation communities / habitat types) that may occur within a survey site. The method 
involves walking randomly across the study area whilst sampling all of the various habitat types and 
vegetation communities present until no new species have been recorded for at least thirty minutes. 
 
Whilst conducting the field survey, efforts were made to document the diversity, structure and value 
of those habitats present within the areas surveyed for those protected, as defined under the NSW 
National Parks and Wildlife Act 1974, and threatened, species recorded or potentially occurring.  This 
involved assessing the structure of the flora and fauna habitats present and determining their 
significance for native species, particularly any that are of national and/or state conservation concern.  
Whilst conducting the habitat assessments, efforts were made to identify features such as known feed 
trees, mature trees with hollows, connectivity of fauna corridors, submerged snags and other aquatic 
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microhabitats and other features important to the life cycle needs of those threatened species known 
or likely to occur in the study region. 
 
Stands of vegetation were described by their structural characteristics according to Specht (1981), 
and mapping and community names by NPWS (2002). Where applicable, Endangered Ecological 
Communities were classified and named according to the NSW Scientific Committee’s Final and 
Preliminary Determinations (various dates). 
 
By the completion of the field investigation, approximately four (4) person hours of active searches 
had been accumulated, active searches being defined as the time spent actively searching the study 
area. The diversity of the species recorded during the survey would be influenced by seasonal factors, 
with some species likely to be inconspicuous or absent from the local population during winter. This 
is particularly true of terrestrial orchids, which persist as dormant underground tubers during 
particular seasons. Other species (especially those growing in areas of long grass) are difficult to find 
unless they are experiencing a period of new growth or are flowering. In addition those 
microchiropterans that may utilise the site are likely to have gone into hibernation for the winter. For 
these reasons, survey results could have been improved by extending the investigation period to 
encompass all seasons. However, given the physical condition and size of the subject site, combined 
with the results of the previous ecological investigations undertaken in this locality, this length of time 
is considered more than adequate when endeavouring to determine the diversity of native species 
present, their associated habitats and the conservation status of both of these. Given the essentially 
cleared and disturbed nature of the subject site, access to all parts of the study area was above 
average with no limitations to the success of the study being encountered. Similarly, for those 
threatened species targeted as potentially occurring, based on their previous recording within this 
portion of the Hawkesbury LGA, no limitations based on seasonal conditions and survey timings were 
encountered. 
 
It is noted that no nocturnal work was undertaken during the field investigation. No nocturnal work 
was undertaken as there are no habitats within the study area that would be important to nocturnal 
species, particularly those animals of state and/or national conservation concern that have been 
previously recorded in this portion of the Hawkesbury LGA. Within the study area, there are no 
significant stands of flowering/fruiting trees, no hollow bearing trees, caves or suitable cave 
substitutes. As such, no nocturnal animals would occur as a resident population within the study area. 
 
 
6. Results. 
 
6.1. Botanical survey. 
 
6.1.1. Plant species. 
 
A list of plant species recorded within the study area is provided in Appendix 1. It should be noted 
that this is not intended to be a comprehensive list of all species present within the study area 
(particularly exotic and introduced species), and only represents those plants that were recorded 
whilst undertaking searches for those native species of national and/or state conservation concern 
that are known, or expected to occur, in the study region. 
 
By the completion of the field survey, no species of national or state conservation significance, as 
listed on the Schedules to the EPBC or TSC Acts, had been recorded. Similarly, no ROTAPs were 
identified within the study area. 
 
In regards to those threatened plant species identified during the literature search as potentially 
occurring within the study area (Table 1), given the site’s highly disturbed nature and land use clearing 
history, none of these species habitats are present within the Proposal area. As such, none of these 
threatened plants are considered likely to be present within the limits of the Proposal. 
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Of those exotic species recorded, five, Crofton Weed (C41), Small-leaved Privett (C4), Large-leaved 
Privett (C4), Green Cestrum (C3) and Johnson Grass (C4), are declared noxious weeds in the 
Hawkesbury LGA (as per the Noxious Weeds Act 1993). Where any of these weeds occur on site, any 
biological control or other control program directed by the Local Control Authority must be 
implemented to result in the suppression of these species. 
 
 
6.1.2. Vegetation communities. 
 
Three vegetation communities are present within the study site, these being: 
 

• An exotic grassland; 
• A disturbed woodland; and  
• A Casuarina Woodland.  

 
Descriptions of each of these vegetation communities are provided below. In addition, their locations 
are mapped on Figure 2. 
 
 

 
                                                                                                             Source: Google (2008). 

Key 
      Casuarina Woodland 

      Exotic Grassland 

      Disturbed Woodland 

Figure 2: Vegetation Community locations.  
(Boundaries are approximate only). 

                       Not to scale. 

 
                                                 
1 Refer to Appendix 4 for an explanation of the weed class assigned. 
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The exotic species present within the grassland include, but are not limited to, Pigeon Grass (Setaria 
sp.), Kikuyu (Pennisetum clandestinum), Castor Oil (Ricinus communis), Johnson Grass (Sorghum 
halepense), Wandering Jew (Tradescantia albiflora), Paddy’s Lucerne (Sida rhombifolia) and Fleabane 
(Conyza albida) as well as the native Couch (Cynodon dactylon). These are of a medium to high density 
and reach a maximum height of 1m. Within this community is the occasional planted exotic tree, 
these including Willows (Salix sp.) and Jacaranda (Jacarandas mimosifolia). 
 
The disturbed woodland is comprised of exotic and native trees that are to a height of 15m. Plants 
present within this vegetation community include Jacaranda (Jacarandas mimosifolia), Willow (Salix sp.) 
and River She-Oak (Casuarina cunninghamiana). The understorey is dominated by the exotic shrubs 
Green Cestrum (Cestrum parqui) and Privet (Ligustrum spp.), these being of a sparse density and 
around 2m in height The exotic vine Balloon Vine (Cardiospermum grandiflorum) is also present, this 
being of a high density and reaching the top of the plant canopy. The groundcover is dominated by the 
exotic species Wandering Jew (Tradescantia albiflora), this reaching a height of 20cm. Other common 
exotic species include Lantana (Lantana camara), Moth Vine (Araujia hortorum) and Crofton Weed 
(Ageratina adenophora). 
 
A detailed description of the Casuarina Woodland, along with its dominant plants, is provided below. 
Given the difference in composition and structure between the two occurrences of this community, 
the following description has been divided, where relevant, into the northern and southern banks of 
the Hawkesbury River. 
 
Casuarina Woodland: Casuarina cunninghamiana; Casuarina glauca. 
 

Occurrence 
This is the only native plant community that occurs within the study area. It occurs to the 
west of Windsor Bridge on both the northern and southern banks of the Hawkesbury River. 
This community is also present beyond the western limits of the subject site. 
 
Structure 
Southern bank: Trees to 15m in height with a relatively continuous canopy. The understorey 
is of a medium density and is up to 5m in height. The groundcover is of a sparse to high 
density and up to 50cm in height.  
 
Northern bank: Trees to 15m in height with a relatively continuous canopy. The understorey 
is generally absent, some exotic vines present. The groundcover is of a sparse to high density 
and up to 50cm in height. 
 
 
Common Species 
Trees: 
River She-Oak Casuarina cunninghamiana and Swamp She-Oak Casuarina glauca, are common. 
The occasional Eucalyptus sp. is also present. 
 
Understorey: 
Northern bank: Generally absent, apart from the exotic vine Balloon Vine (Cardiospermum 
grandiflorum) and the occasional introduced Green Cestrum (Cestrum parquii). 
 
Southern bank: White Cedar Melia azedarach var. australasica, Sydney Green Wattle Acacia 
decurrens and Acacia sp. are common. 
 
Groundcovers: 
Mat Rush Lomandra longifolia and the exotic Panic Veldt Grass Ehrharta erecta are common. 
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6.1.3. Conservation significance of the vegetation. 
 
With reference to the NPWS mapping for this area it is noted that the vegetation present within the 
study area has been mapped as predominantly cleared (Figure 3). Whilst this is the case, it is noted 
that the southern bank has been mapped as River-flat Eucalypt Forest (Figure 3). This community is 
listed as an Endangered Ecological Community under the Schedules of the TSC Act. Based on a review 
of the description provided by the NSW Scientific Committee for River Flat Eucalypt Forest (Scientific 
Committee 2008), it is noted that the vegetation present within the study area does not conform to 
the typical description of this Endangered Ecological Community. The majority of the Casuarina 
Woodland that is present within the study area appears to have been planted and is being impacted 
upon by weeds and other exotic species. Sections of this community have also been cleared to 
provide access to the river and permit car parking. Whilst this is the case, given the occurrence of 
several remnant Casuarinas and a number of other “characteristic” plant species, combined with the 
presence of “suitable” habitat (and therefore the potential for “regeneration if a suitable seed bank is 
present”) it is considered necessary that a precautionary approach be adopted. As such, it is 
considered that a variation of River-flat Eucalypt Forest is present within the study area. 
 
 

 
  
Key 
“White” areas – Cleared. 
10 – Cumberland Plain Woodland – Shale Plains Woodland (Yellow) 
11 – River-flat Eucalypt Forest – Alluvial Woodland (Green) 
12 – River-flat Eucalypt Forest – Riparian Forest (Purple) 
 Canopy cover < 10% (Urban Areas) 

Not to scale. Source NPWS (2002) 
 
Figure 3: Vegetation mapping of the study area. 
 
 
As it is considered that a “variant” of River-flat Eucalypt Forest is present within the study area, an 
assessment, drawing on the criteria provided in association with Section 5A of the Environmental 
Planning and Assessment Act 1979 (these commonly referred to as the ‘seven part test’), has been 
undertaken (refer to Section 7.2a). Based on this assessment, it is considered that the undertaking of a 
bridge upgrade/replacement within the study area would not have a significant impact on the River-flat 
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Eucalypt Forest. As such, a Species Impact Statement would not be required. The “woodland” present 
within the study area is not considered significant either at the local or regional level. 
 
 
6.2 Fauna survey. 
 
6.2.1. Species recorded. 
 
As would be expected for a highly disturbed and significantly modified environment, few native species 
were recorded (Appendix 2). Those species detected were predominantly the birds, all of which are 
considered generalist and/or urban tolerant animals (Catteral et al. 1991). In relation to their 
conservation status, none of the species recorded are listed (or currently considered for listing i.e. 
Preliminary Determinations) under the Schedules to either the EPBC or TSC Acts. Similarly none are of 
regional conservation concern within the Hawkesbury LGA (NPWS 1997, Hawkesbury City Council 
2004).   
 
Giving consideration to the habitat requirements of those birds detected, none rely on any unique 
habitat features that would also be important to the presence of any of the previously recorded 
threatened species. The species recorded are all highly tolerant and adaptable to modified 
environments, birds that are not indicative of the likely presence of any threatened fauna.  
 
It is noted that one of the species recorded, the Pacific Black Duck (Anas superciliosa), is listed as 
occurring within a Family (Families as in the Taxonomic classification system) of birds listed as 
migratory under the EPBC Act. This species was observed in association with the Hawkesbury River. 
Although listed as occurring within a Family of migratory birds, within Australia, this bird is not 
considered to be migratory. It is not considered that this ‘migratory’ species would be adversely 
affected by the Proposal. 
 
The fauna species recorded are all protected, as defined under the NSW National Parks and Wildlife 
Act 1974, but considered to be common to abundant throughout the surrounding region. The animals 
recorded are considered to be tolerant of disturbed and modified environments (e.g. agricultural 
areas, farming properties and fragmented woodland). As mentioned previously, the species recorded 
would all be considered either generalist and/or urban tolerant animals (Catteral et al.1991). These 
species would not be solely reliant upon those habitats present within the subject site such that the 
removal or further disturbance of these would threaten the occurrence of these animals. The species 
recorded are all expected to be present within both the study area and surrounding locality post-
development. Due to their ability to adapt to, and be tolerant of, urban environments, none of the 
native species recorded would be adversely affected by the Proposal such that the viability of a local 
population of that animal would be placed at risk of extinction. 
 
Being essentially limited to areas previously disturbed and cleared, the proposed works would not 
present a barrier to the dispersal patterns of any of the flying animals recorded, nor would it isolate 
any of their proximate areas of necessary habitat. 
 
 
6.2.2. Fauna habitats present. 
 
Three fauna habitat types were recorded within the study area, these being: 
 

• A disturbed environment; 
• A woodland; and 
• An aquatic environment. 

 
For reference, descriptions of each of these, and a consideration of their value for native species, are 
provided below. In addition their locations are mapped on Figure 4. 
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Source: Google (2008). 

Figure 4: Fauna habitat locations. 
(Boundaries are approximate only). 

 Not to scale. 

 
 
6.2.1. (a) Disturbed environment. 
 
This habitat type is comprised of the exotic grassland, landscaped gardens, car parks, a wharf, 
footpaths and roads. Also present on the southern bank is “The Terrace” river walk, this including a 
foot path, grassed areas, picnic tables and benches. Associated with the disturbed environment is the 
existing Windsor Bridge and urban infrastructure (power lines, light poles and telecommunication 
lines) that service the surrounding properties.  
 
This habitat type occurs throughout the study site where no tree canopy is present, the nature and 
character of this environment depending on the maintenance regime implemented by the Hawkesbury 
City Council. The density ranges from high to low whilst the height ranges from 1m, where no 
Council maintenance occurs (northern bank and east of Windsor Bridge), to 5 centimetres where 
Council’s Parks and Gardens regularly mow (southern bank and east of Windsor Bridge). Isolated 
planted native and exotic trees are present within this habitat type, these being to a maximum height 
of around 15m. It is noted that no obvious hollows suitable for the breeding and/or roosting 
requirements of any hollow-dependant native fauna were observed in association with any of these 
trees.   
 
Throughout the disturbed environment, ground debris and leaf litter is limited. 
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Due to its degraded, essentially cleared and disturbed nature, this habitat type is not considered to be 
of any value for native species. The loss or further modification/disturbance of this habitat type is not 
considered to threaten the local or regional presence of any native animals. 
 
As an aside it is noted that microchiropterans have been recorded by the author roosting in 
association with bridge structures (Lesryk Environmental Consultants 2003 and 2006). It is also noted 
that the winter timing of the study would have negated the detection of this group of animals, the 
majority of microchiropterans hibernating at this time of year. Whilst this is the case, a visual 
assessment of Windsor Bridge made at the time of the field survey did not reveal the presence of any 
suitable “caves” or cave substitutes (i.e. crevices, expansion gaps or bolt holes). During the field 
investigation, no features important to the roosting requirements of any cave or hollow dependant 
microchiropterans were observed. As such, it is not considered that any microchiropterans are 
roosting in association with, or near, this structure. Similarly, no evidence to suggest the presence of 
any other species of native fauna (e.g. any reptiles, rodents or frogs) utilising or relying upon Windsor 
Bridge was obtained. 
 
 
6.2.1. (b) Woodland. 
 
Two woodlands were recorded within the study area, these being a: 
 

• Casuarina woodland; and  
• Modified woodland.  

 
Further descriptions of each of these woodlands are provided below. 
 
In relation to the habitat value of these woodlands, neither are considered to be important to the 
local or regional presence of any native species. Both of the woodlands are generally disturbed, the 
dominance of exotic species limiting their overall value. The removal of a percentage of those 
woodlands recorded to permit the undertaking of the Proposal would not threatened the presence, 
or habitat needs, of any native animals, particularly any that are of conservation concern. 
 
Casuarina Woodland 
 
This habitat type is present along the southern and northern banks of the Hawkesbury River, west of 
Windsor Bridge. The south-west area occurs as a narrow strip approximately 7m in width that 
extends westward for several hundred metres. This woodland supports a sparse tree layer of 
Casuarinas that are to a height of 15m. The understorey supports a sparse to medium dense layer of 
5m high native trees, whilst the shrub layer is generally absent. The ground cover within this 
woodland consisting of scattered native and exotic weeds/grasses that are to a height of 50cm. Some 
fallen timber and logs are present, in addition to leaf litter and exposed sandy soil. This section of 
woodland has been revegetated, presumably as part of the works associated with the Terrace river 
walk. 
 
The north-west area occurs as an isolated patch of Casuarinas, with the occasional emergent Eucalypt 
also being present. The trees present within this portion of the study area are up to a height of 15m, 
most of which have been planted as part of the Macquarie Park improvement works (Hawkesbury 
City Council undated). The understorey is generally absent or consists of a sparse layer of exotic 
vines, whilst the ground cover is either absent, or composed of a high density layer of exotic and 
native grasses and forbs. Leaf litter is common within this habitat type. Associated with this portion of 
the Casuarina woodland are several landscaped garden beds that support a mixture of native plants. 
 
No obvious hollows suitable for the breeding and/or roosting requirements of any hollow-dependant 
native fauna were observed within this habitat type. 
 
Modified Woodland 
 
The modified woodland was observed on the northern bank of the Hawkesbury River, east of 
Windsor Bridge. This habitat type is highly modified due to the invasion of exotic species and the 
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recent clearing works undertaken by the RTA. This woodland is small in size and is dominated by 
exotic trees, shrubs, vines and grasses. None of the trees present were observed to support any 
hollows that would be suitable for the life cycle requirements of any hollow-dependant native species. 
Within the woodland, the understorey is dominated by exotic shrubs these being to 2m in height and 
of a medium to sparse density. The groundcover is dominated by exotic grasses and herbs these 
reaching a height of 50cm. Leaf litter and ground debris (consisting of both urban refuse and natural 
debris) is present, as is flood borne debris. 
 
 
6.2.1. (c) Aquatic Environment. 
 
One aquatic environment was recorded within the study area, this being the Hawkesbury River. This 
river is approximately 100m wide and flows in an easterly direction. Emergent and submerged aquatic 
habitat features (snags) were observed at irregular intervals in association with the north and south 
banks, as was overhanging vegetation, some of which is submerged. As the Hawkesbury River is a 
major waterway along which watercraft traverse, no snags or other obstacles were evident within the 
main channel itself. 
 
The banks on the southern side of the river have been stabilised through the establishment of gabion 
baskets. These baskets have been incorporated into the design of a storm water drainage channel that 
is present directly under Windsor Bridge. The channel is 5m wide and 3m in height. It is noted that at 
the time of the field survey the study region had experienced significant rain fall periods. As such, 
within the drainage channel, a large amount of urban refuse and sediment runoff was evident.  
 
Where gabion baskets are not present the banks are earthen, the angle of which varies throughout 
the study area. The vegetation that lines the bank is dominated by exotic species, the density of which 
varies depend on the amount of canopy cover present.  
 
The northern banks of the river are earthen and around 1m to 2m in height. Weeds and a mixture of 
native and exotic vegetation are present within the study area, the structure of the riparian vegetation 
being previously described.  
 
The Hawkesbury River is a named permanently flowing waterway, with clearly defined banks and beds 
and fish habitat known to be present. As such, this river would be considered as having a classification 
of Class 2 Waterway type, this requiring the establishment of a bridge or arch structure (NSW 
Fisheries 2003). 
 
 
6.3. Wildlife corridors and vegetation links. 
 
Based on a review of topographic maps and aerial photography, combined with a visual assessment of 
the subject site undertaken at the time of the field investigation, no major local or regional fauna 
corridors are present within the study area. The vegetation in this area is heavily fragmented and as 
such, the only animals expected to be traversing the study area are flying species, or those ground 
traversing animals that are adaptable to negotiating open space areas and urban infrastructure. Given 
the limited width, development and connectivity of the vegetation present, combined with a 
consideration of the surrounding land use patterns, it is not considered that the 
replacement/upgrading of Windsor Bridge would remove any major vegetation links, thereby isolating 
or fragmenting any habitat areas. As such, it is not considered that the Proposal would present any 
barrier to the movement patterns of any of those animals recorded or expected at this location, the 
works not considered to further fragment any local or regionally significant dispersal corridors. 
 
 
7. Ecological Assessments. 
 
7.1 Commonwealth - Environment Protection and Biodiversity Conservation Act 1999. 
 
By the completion of the field investigations, no plants or animals listed under the Schedules to the 
EPBC Act had been recorded within, or in the vicinity of, the study area. Similarly, no nationally listed 
Endangered Ecological Communities or populations had been detected. The works would not have a 
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detrimental impact on any species of national conservation significance (including fish or migratory 
birds) and therefore it is considered that the matter does not require referral to the Federal Minister 
for the Environment, Water, Heritage and Arts for further consideration and approval. 
 
 
7.2. State - Environmental Planning and Assessment Act 1979. 
 
An assessment using the criteria provided under Section 5A of the Environmental Planning and 
Assessment Act 1979 is designed to determine "whether there is likely to be a significant effect on 
threatened species, populations or ecological communities, or their habitats" listed on the Schedules 
to the TSC Act, and consequently, whether a Species Impact Statement is required.  
 
Though targeted, no plants or animals listed under the Schedules to the TSC Act were recorded or 
indicated as occurring within the study area. However, one Endangered Ecological Community, River-
flat Eucalypt Forest, was identified within the Proposal area. As such, an assessment on this ecological 
community has been undertaken. 
 
 
7.2 (a) River-flat Eucalypt Forest. 
 
(a) in the case of a threatened species, whether the action proposed is likely to have an adverse effect on the 
life cycle of the species such that a viable local population of the species is likely to be placed at risk of 
extinction, 
 
River-flat Eucalypt Forest is an Endangered Ecological Community, not a threatened species. 
 
 
(b) in the case of an endangered population, whether the action proposed is likely to have an adverse effect 
on the life cycle of the species that constitutes the endangered population such that a viable local population 
of the species is likely to be placed at risk of extinction, 
 
River-flat Eucalypt Forest is an Endangered Ecological Community, not an endangered population. 
 
 
(c)  in the case of an endangered ecological community or critically endangered ecological community, 
whether the action proposed:  

(i)  is likely to have an adverse effect on the extent of the ecological community such that its local 
occurrence is likely to be placed at risk of extinction,  

 
Based on a worst case scenario the proposal would require the removal of approximately 1000m2 of 
disturbed and/or replanted River-flat Eucalypt Forest. The works would also result in the removal of 
habitat that is potentially available for the regeneration of this community should a representative 
suite of plants be present within the soil seed bank. Within the study area the River-flat Eucalypt 
Forest community is currently disturbed, being impacted upon by weed invasion in the lower canopy 
and understorey layers. The degraded and disturbed stand of this community that occurs within the 
study area is not limited to this locality, River-flat Eucalypt Forest being present along the banks of the 
Hawkesbury River, westwards of the study area. The presence of the adjacent woodlands would 
ensure that the local occurrence of this community would not be placed at risk of extinction due to 
the undertaking of the Proposal.  
 

(ii) or is likely to substantially and adversely modify the composition of the ecological community 
such that its local occurrence is likely to be placed at risk of extinction, 

 
Within the Proposal area the community is already substantially modified by weed invasion. It is 
considered unlikely that the Proposal would adversely modify the community such that its local 
occurrence would be placed at risk of extinction. 
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(d) in relation to the habitat of a threatened species, population or ecological community:  
(i) the extent to which habitat is likely to be removed or modified as a result of the action 
proposed, 

 
Based on a worst case scenario the Proposal would result in the loss of approximately 1000m2 of 
potential River-flat Eucalypt Forest. The works would also result in the removal of habitat that is 
potentially available for the regeneration of this community should a representative suite of plants be 
present within the soil seed bank.  
 
Given the extent of the community within, and surrounding, the study area, it is not considered that 
the amount of clearing likely to be undertaken is significant. Given the already modified nature of 
habitat in the vicinity of the existing bridge, it is considered that the Proposal would not exacerbate 
those long-term impacts that already affect the community. i.e. weed invasion, increased solar 
exposure, wind shear. 
 

(ii)  and whether an area of habitat is likely to become fragmented or isolated from other areas of 
habitat as a result of the proposed action,  

 
The River-flat Eucalypt Forest at this location is already fragmented by the combined presence of the 
Hawkesbury River, Windsor Bridge and clearing works associated with the surrounding land use 
practices. The distance between the two areas of this potential Endangered Ecological Community, 
either side of the Hawkesbury River, will not be increased as a result of the Proposal. The barrier 
presented by this river, in relation to its effect on the ability of genetic material to move between the 
northern and southern banks, will remain the same. 
 

(iii) and the importance of the habitat to be removed, modified, fragmented or isolated to the long-
term survival of the species, population or ecological community in the locality, 

 
Given the small amount of potential River-flat Eucalypt Forest to be affected and the already modified 
nature of the riparian vegetation that lines the Hawkesbury River, it is considered that the habitat 
represented at the subject site is not of particular importance in the locality. It is considered unlikely 
that the Proposal will affect the reproductive ability of those plants remaining either side of the 
Hawkesbury River. 
 
 
(e) whether the action proposed is likely to have an adverse effect on critical habitat (either directly or 
indirectly), 
 
Critical habitat of River-flat Eucalypt Forest has not yet been defined. 
 
 
(f) whether the action proposed is consistent with the objectives or actions of a recovery plan or threat 
abatement plan, 
 
No recovery plan or threat abatement plan has been prepared for this community. 
 
 
(g) whether the action proposed constitutes or is part of a key threatening process or is likely to result in the 
operation of, or increase the impact of, a key threatening process. 
 
The Proposal involves “clearing of native vegetation” and “removal of dead wood and trees”, both of 
which are listed as a Key Threatening Processes. Whilst the Proposal would exacerbate both of these 
threatening processes, the scale of impact is not considered significant. 
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7.2 (b) Expected impact on River-Flat Eucalypt Forest. 
 
Based on a worst case scenario the Proposal would result in the loss of approximately 1000m2 of 
disturbed and planted potential River-flat Eucalypt Forest. Given the small amount of habitat affected, 
its disturbed state and the extent of the community further west along the Hawkesbury River, the 
loss of this area of River-flat Eucalypt Forest is considered unlikely to have a significant effect on the 
community, or its habitat. As such, the preparation of a Species Impact Statement that further 
considers the impact of the Proposal of the River-flat Eucalypt Forest Endangered Ecological 
Community is not required. 
 
 
7.3. State - Fisheries Management Act 1994. 
 
Based on the outcomes of the literature review undertaken during the course of this project it is 
acknowledged that one threatened fish, the Trout Cod (Maccullochella macquariensis), has been 
previously recorded within the study region2. It is noted that this is an historical record, the study 
area occurring outside of this species distribution range (refer to Section 4.2). Therefore, giving 
consideration to the assessment criteria provided under Division 6, Subdivision 1 of the FM Act (these 
commonly referred to as the ‘seven part test’), it is not considered that the Proposal would have a 
significant impact on this threatened aquatic species, its population, ecological community or habitat. 
As such, the preparation of a Species Impact Statement that further considers the impacts of the 
Proposal on the Trout Cod is not required. 

 
The “Degradation of native riparian vegetation along NSW water courses” has been listed as a Key 
Threatening Process under Schedule 6 of the FM Act. This threatening process applies to all NSW 
waterways, not only those where listed threatened species are present. Whilst this is the case, the 
riparian vegetation that is present within the study area is highly disturbed, the proposed works not 
having an adverse cumulative impact when associated with the current situation. As such, it is not 
considered that the proposed replacement/upgrading of Windsor Bridge would be considered a 
threatening process to the long-term condition of the existing riparian community. 
 
The “removal of large woody debris” is also listed as a key threatening process under Schedule 6 of 
the FM Act. The Proposal will not result in the removal of any woody debris from the Hawkesbury 
River. 
 
To minimise the impact of the Proposal on those fish that would be occupying the Hawkesbury River, 
the bridge works should be undertaken at a time when fish are unlikely to be spawning. (i.e. during 
the spring and summer months). The works should not: 
 

• Include the removal of any large woody debris; 
• Result in the erosion of any creek banks; 
• Result in the significant increase of sediment loads beyond those currently exhibited by the 

Hawkesbury River; 
• Result in the restriction of any fish dispersal or movement patterns. The potential for the 

movement of fish species along the Hawkesbury River should not be prevented; 
• Result in the disturbance of any aquatic habitat features; and 
• Reduce the extent of light penetration in to the Hawkesbury River. 

 
 
7.4. State - State Environmental Planning Policy No. 44 (SEPP 44) – Koala Habitat 

Protection. 
 
The Hawkesbury LGA is identified under Schedule 1 of SEPP 44. This Policy seeks to encourage the 
proper conservation and management of areas that provide habitat for Koalas. 
 

                                                 
2 This being 100km2 centred on the subject site (BioNet 2008). 
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One eucalypt species was identified within the study area, this being Cabbage Gum (Eucalyptus 
amplifolia). This tree is not listed as a Koala feed tree under Schedule 2 of SEPP 44. As such, the study 
area is not considered to constitute either Potential or Core Koala habitat. The proposed 
upgrading/replacement of Windsor Bridge is not considered to significantly affect any Koala 
populations or their habitats. Based on a consideration of the assessment criteria provided in 
association with SEPP 44, it is not considered that a Plan of Management for the conservation and 
management of areas of Koala habitat is required to be prepared as part of the current Proposal. 
 
Whilst targeted, during the field survey, no Koalas and/or no characteristic signs of this species (i.e. 
scratching and scats) were observed.  
 
 
8. Conclusions. 
 
By the completion of the field survey one Endangered Ecological Community, this being River-flat 
Eucalypt Forest, listed under the NSW Threatened Species Conservation Act 1995 had been identified 
within the study area. Giving consideration to the assessment criteria provided in association with 
Section 5A of the Environmental Planning and Assessment Act 1979, it is not considered that the 
proposal would have a significant impact on the River-flat Eucalypt Forest Endangered Ecological 
Community or its habitat. As such, the preparation of a Species Impact Statement that further 
considers the impacts of the undertaking of a bridge replacement/upgrade project within the area 
surveyed is not required. 
 
No flora or fauna species, or any areas of their necessary habitats, listed under the Commonwealth 
Environment Protection and Biodiversity Conservation Act 1999, NSW Threatened Species Conservation Act 
1995 or NSW Fisheries Management Act 1994, had been identified within the study area. Based on the 
results of the flora and fauna survey, combined with a review of known literature and database 
sources, the Proposal is not considered to affect, threaten or have a significant impact on any of those 
plants or animals listed under these Acts that may potentially occur. Therefore, it is not considered 
that the matter would require referral to the Federal Minister for the Environment, Water, Heritage 
and Arts for further consideration or approval. Similarly, the preparation of a Species Impact 
Statement that further considers the impact of the Proposal on any threatened species (including both 
terrestrial and aquatic animals) is not required. 
 
Based on the results of the flora and fauna survey, and a review of known literature and database 
sources, it is not considered that there are any ecological constraints within the area surveyed that 
would negate the proposed replacement/upgrading of Windsor Bridge proceeding as planned. The 
proposed works would not significantly affect any populations of any native plants or animals such that 
they are placed at risk of extinction. Similarly the works would not remove or significantly affect any 
habitats of local, regional, state or national conservation concern.  
 
No Koala populations are considered to occur within, or in close proximity to, the subject site. 
Through reference to the assessment criteria provided under SEPP 44, the study area is not 
considered to constitute either Potential or Core Koala habitat. Giving consideration to the 
objectives of SEPP 44, it is considered that the Proposal would not require the preparation of a Plan 
of Management for Koalas, or the adoption of any other appropriate mitigative measures. 
 



 

 

LesryK Environmental Consultants 29/07/08 29

9. Recommendations. 
 
Based on the principles of Ecologically Sustainable Development, as identified in Schedule 2 of the 
Environmental Planning and Assessment Regulation, the following recommendations are provided: 

 
• In accordance with the regulations set out under the Noxious Weeds Act 1993, those weeds 

identified as noxious on site, should be subject to any biological control or other control 
program directed by the Local Control Authority to result in the suppression of these 
species. 

 
• Being essentially dominated by exotic species, all vegetation cleared from the site should be 

removed and taken to a Council approved waste facility for mulching and treatment. Cleared 
vegetation should not be mulched and used on site. 

 
• An Erosion and Sediment Control Plan should be prepared. This plan should include the 

stabilisation of exposed surfaces as soon as possible to reduce the potential for any erosion. 
 

• The Erosion and Sedimentation Control Plan should ensure that the Hawkesbury River is not 
adversely affected. The quality of this river should not be reduced as a result of the proposed 
works. 

 
• Newly exposed surfaces should be stabilised as soon as possible in order to reduce the 

potential for soil erosion. Mulching these surfaces immediately is recommended until the 
planting of native species endemic to the study area can be done. 

 
• To limit the disturbance of exposed surfaces, and therefore the possible sedimentation of the 

Hawkesbury River, consideration should be given to not undertaking any work during rainfall 
periods, or when heavy rainfall is predicted. 

 
• In line with the NSW Fisheries policies and guidelines for bridges, roads, causeways, culverts 

and similar structures (NSW Fisheries 1999), as the Hawkesbury River is a Class 2 waterway, 
the proposed crossing of this river should remain a piered bridge structure. Giving 
consideration to the necessary engineering requirements, where feasible, the number of piers 
used should be minimised to limit the impact of the works on the bed of the river. 

 
• Prior to determining the exact location of the piers, the river bed should be investigated to 

confirm that no submerged aquatic habitat features (e.g. sea grass beds, gravel beds, rock 
outcrops) are present. If these features are evident, the sighting of the bridge piers should be 
such that they negate disturbing these areas. 

 
• The works should not result in the erection of any further barriers to the movement of fish 

species. Similarly the works should: 
 

• Not result in the locations of piers within the active channel of the Hawkesbury 
River; 

• Not have an adverse impact on the flows currently exhibited by the Hawkesbury 
River; 

• Ensure that the water levels above and below the creek crossing remain the same;  
• Be undertaken during either low to zero flow periods or at times when fish are 

unlikely to be spawning (i.e. the spring and summer months); 
• Not include the removal of any large woody debris outside of the construction area; 
• Not result in the erosion of any creek banks; 
• Not result in the significant increase of sediment loads beyond those currently 

exhibited by the Hawkesbury River; 
• Minimise the disturbance of any aquatic habitat features; and 
• Not reduce the extent of light penetration in to Hawkesbury River. 
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• All vehicle parking areas and material stockpiles should be located outside of the Casuarina 
woodlands. 

 
• Post-development revegetation of the river banks either side of the new bridge, using locally 

occurring endemic plants, should be undertaken. 
 

• All site compounds and storage areas should be located within areas previously disturbed, 
including but not limited to, the existing carpark area that is present with Macquarie Park. 
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Appendix 1. Plant species recorded within the study area. 
 
Key 
* - indicates introduced species. 
N - indicates species listed under the Noxious Weeds Act 1993. 
 

GENUS        Species Common Name 
MAGNOLIOPSIDA -  
DICOTYLEDONS 

  

Anacardiaceae Schinus areira * Peppercorn Tree 
Asclepiadaceae Araujia hortorum * Moth Vine 
Asteraceae Ageratina adenophora * N Crofton Weed 
 Bidens pilosa * Farmers Friend 
 Conyza bonariensis * Fleabane 
 Delairea odorata * Cape Ivy 
 Sonchus oleraceus * Sowthistle 
 Tagetes minuta * Stinking Roger 
Basellaceae Anredera cordifolia * Madeira Vine 
Bignoniaceae Jacarandas mimosifolia * Jacaranda 
Brassicaceae Capsella bursa-pastoris * Shepherd's Purse 
Caprifoliaceae Lonicera japonica * Japanese Honeysuckle 
Casuarinaceae Casuarina cunninghamiana River She-oak 
 Casuarina glauca Swamp She-Oak 
Commelinaceae Tradescantia albiflora * Wandering Jew 
Euphorbiaceae Ricinus communis * Castor Oil Plant 
Fabaceae: Mimosoideae Acacia decurrens Sydney Green Wattle 
 Acacia longifolia Sydney Golden Wattle 
 Acacia sp. Wattle 
Lauraceae Cinnamomum camphora * Camphor Laurel 
Malvaceae Sida rhombifolia Paddy's Lucerne 
Meliaceae Melia azedarach var. australasica White Cedar 
Myrtaceae Callistemon salignus Willow Bottlebrush 
 Eucalyptus amplifolia Cabbage Gum 
 Eucalyptus sp.  
Oleaceae Ligustrum sinense * N Small-leaved Privett 
 Ligustrum lucidum * N Large-leaved Privett 
Oxalidaceae Oxalis sp. *  
Polygonaceae Acetosa sagittata * Turkey Rhubarb 
 Persicaria sp.  
 Rumex sp. Dock 
Proteaceae Grevillea robusta * Silky Oak 
Salicaceae Salix babylonica * Weeping Willow 
Sapindaceae Cardiospermum grandiflorum * Balloon Vine 
Solanaceae Cestrum parqui * N Green Cestrum 
 Solanum mauritianum * Wild Tobacco Tree 
 Solanum nigrum * Black-berry Nightshade 
Verbenaceae Lantana camara * Lantana 
MAGNOLIOPSIDA -  
MONOCOTYLEDONS 

  

Juncaceae Juncus usitatus Common Rush 
Lomandraceae Lomandra longifolia Mat Rush 
Poaceae Avena fatua * Wild Oats 
 Cynodon dactylon Couch 
 Digitaria sp. *  
 Echinochloa crus-galli * Cockspur 
 Ehrharta erecta * Panic Veldt Grass 



 

 

LesryK Environmental Consultants 29/07/08 34

GENUS        Species Common Name 
 Eragrostis curvula * African Love Grass 
 Poa sp. *  
 Pennisetum clandestimum * Kikuyu Grass 
 Phragmites australis Common Reed 
 Setaria sp. * Pigeon Grass 
 Sorghum halepense * N Johnson Grass 
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Appendix 2: Fauna species recorded or known to occur in the vicinity of the study area. 
 
Source of Records 
1 = Species recorded during present study. 
2 = DECC (2008). 
3 = NSW Government (2008). 
4 = Lesryk Environmental Consultants (2008). 
5 = Lesryk Environmental Consultants (2002). 
 
Key 
A – Indicates species listed under the EPBC Act. 
F – Migratory Family listed under the EPBC Act. 
M – Species listed as migratory listed under the EPBC Act. 
B – Indicates species listed under the TSC Act. 
E – Species is Endangered. 
V – Species is Vulnerable. 
∇ – Indicates species of regional conservation significance (UBBS 1997). 
* – Indicates introduced species. 
 

A B COMMON NAME FAMILY and SCIENTIFIC NAME 1 2 3 4 5 
   Tachyglossidae      
  ∇ Short-beaked Echidna Tachyglossus aculeatus   x   
   Dasyuridae      

V V Spotted-tailed Quoll Dasyurus maculatus  x    
   Peramelidae      
  ∇ Long-nosed Bandicoot Perameles nasuta  x    
   Phascolarctidae      
 V Koala Phascolarctos cinereus  x    
   Petauridae      
 V Yellow-bellied Glider Petaurus australis  x    
  Sugar Glider Petaurus breviceps  x    

 V Squirrel Glider Petaurus norfolcensis  x    
   Pseudocheiridae      
  Common Ringtail Possum Pseudocheirus peregrinus  x    
   Phalangeridae      
  Common Brushtail Possum Trichosurus vulpecula  x    
   Macropodidae      
  ∇ Eastern Grey Kangaroo Macropus giganteus  x    

V E Brush-tailed Rock-wallaby Petrogale penicillata   x   
  ∇ Swamp Wallaby Wallabia bicolor  x   x 
   Pteropodidae      

V V Grey-headed Flying Fox Pteropus poliocephalus  x    
   Vespertilioidae      
  Gould’s Wattled Bat Chalinolobus gouldii  x    
  Chocolate Wattled Bat Chalinolobus morio  x    
 V Eastern False Pipistrelle Falsistrellus tasmaniensis  x    
 V Large-footed Myotis Myotis adversus  x    
  Lesser Long-eared Bat Nyctophilus geoffroyi  x    
 V Greater Broad-nosed Bat Scoteanax rueppellii  x    
  Eastern Broad-nosed Bat Scotorepens orion   x    
  Southern Forest Bat Vespadelus regulus  x    
  Little Forest Bat Vespadelus vulturnus  x    
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A B COMMON NAME FAMILY and SCIENTIFIC NAME 1 2 3 4 5 
   Molossidae      
 V East-coast Freetail Bat Mormopterus norfolkensis  x    
  Eastern Freetail Bat Mormopterus sp. 2  x    
  White-striped Freetail Bat Nyctinomus australis  x    
   Muridae      
  * House Mouse Mus musculus  x    
  * Black Rat Rattus rattus  x    
   Canidae      
  Dingo Canis lupus dingo  x    
  * Fox Vulpes vulpes  x   x 
  * Dog Canis familiaris  x    
   Felidae      
  * Feral Cat Felis catus  x    
   Leporidae      
  * Rabbit Oryctolagus cuniculus  x   x 
  * Brown Hare Lepus capensis  x    
   Equidae      
  * Horse Equus caballus  x    
   Bovidae      
  * European Cattle Bos taurus  x    
  BIRDS       
   Phasianidae      
  ∇ Stubble Quail Coturnix pectoralis  x    
  ∇ Brown Quail Coturnix ypsilophora  x    
  ∇ King Quail Coturnix chinensis  x    
   Turnicidae      
  ∇ Painted Button-quail Turnix varia  x    
  Red-chested Button-quail Turnix pyrrhothorax  x    
   Pelecanidae      
  Australian Pelican Pelecanus conspicillatus  x    
   Anhingidae      
  Darter Anhinga melanogaster  x    
   Phalacrocoracidae      
  Little Pied Cormorant Phalacrocorax melanoleucos  x    
  Great Cormorant Phalacrocorax carbo  x    
  Little Black Cormorant Phalacrocorax sulcirostris  x    
   Podicipedidae      
  ∇ Great Crested Grebe Podiceps cristatus  x    
  Hoary-headed Grebe Poliocephalus poliocephalus  x    
  Australasian Grebe Tachybaptus novaehollandiae  x    
F   Anatidae      
  Black Swan Cygnus atratus  x    
  Plumed Whistling-duck Dendrocygna eytoni  x    
  Australian Shelduck Tadorna tadornoides  x    
  Pacific Black Duck Anas superciliosa  x    
  * Mallard Anas platyrhynchos  x    
  Grey Teal Anas gracilis  x    
  Chestnut Teal Anas castanea  x    
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A B COMMON NAME FAMILY and SCIENTIFIC NAME 1 2 3 4 5 
  Australasian Shoveler Anas rhynchotis  x    
  Pink-eared Duck Malacorhynchus membranaceus  x    
  Hardhead Aythya australis  x    
  Australian Wood Duck Chenonetta jubata x x  x  
 V Freckled Duck Stictonetta naevosa  x    
  ∇ Musk Duck Biziura lobata  x    
   Rallidae      
  Buff-banded Rail Gallirallus phillippensis  x    
  Lewin's Rail Rallus pectoralis  x    
  Baillon's Crake Porzana pusilla  x    
  Australian Spotted Crake Porzana fluminea  x    
  Spotless Crake Porzana tabuensis  x    
  Dusky Moorhen Gallinula tenebrosa x x  x  
  Purple Swamphen Porphyrio porphyrio  x    
  Eurasian Coot Fulica atra  x    
   Ardeidae      
  White-necked Heron Ardea pacifica  x    
  White-faced Heron Egretta novaehollandiae  x    

M  Cattle Egret Ardea ibis  x    
M  ∇ Great Egret Ardea alba  x    
  Little Egret Egretta garzetta  x    
  Intermediate Egret Egretta intermedia  x    
  ∇ Nankeen (Rufous) Night Heron Nycticorax caledonicus  x    
  Little Bittern Ixobrychus minutus  x    
 V Black Bittern Ixobrychus flavicollis  x    
 V Australasian Bittern Botaurus poiciloptilus  x    
   Threskiornidae      

M  ∇ Glossy Ibis Plegadis falcinellus  x    
  Australian White Ibis Threskiornis molluca  x   x 
  Straw-necked Ibis Threskiornis spinicollis  x    
  Royal Spoonbill Platalea regia  x    
  Yellow-billed Spoonbill Platalea flavipes  x    
   Ciconiidae      
 E Black-necked Stork Ephippiorhynchus asiaticus  x    
F   Scolopacidae      
M  ∇ Little Curlew Numenius minutus  x    
M  ∇ Wood Sandpiper Tringa glareola  x    
M  ∇ Common Sandpiper Actitis hypoleucos  x    
M  ∇ Common Greenshank Tringa nebularia  x    
M  ∇ Marsh Sandpiper Tringa stagnatilis  x    
M  ∇ Latham's Snipe Gallinago hardwickii  x    
M V Black-tailed Godwit Limosa limosa  x    
M  ∇ Bar-tailed Godwit Limosa lapponica  x    
M  ∇ Sharp-tailed Sandpiper Calidris acuminata  x    
M  Pectoral Sandpiper Calidris melanotus  x    
M  ∇ Red-necked Stint Calidris ruficollis  x    
M  ∇ Long-toed Stint Calidris subminuta  x    
M  ∇ Curlew Sandpiper Calidris ferruginea  x    
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A B COMMON NAME FAMILY and SCIENTIFIC NAME 1 2 3 4 5 
M  ∇ Buff-breasted Sandpiper Tryngites subruficollis  x    
M  ∇ Ruff Philomachus pugnax  x    
   Glareolidae      

M  ∇ Oriental Pratincole Glareola maldivarum  x    
  Australian Pratincole Stiltia isabella  x    
   Rostratulidae      

MV E Painted Snipe Rostratula benghalensis  x    
   Jacanidae      
 V Comb-crested Jacana Irediparra gallinacea  x    
F   Charadriidae      
  Masked Lapwing Vanellus miles  x    
  Banded Lapwing Vanellus tricolor  x    

M  ∇ Grey Plover Pluvialis squatarola  x    
M  Lesser Golden Plover Pluvialis dominica    x    
  ∇ Pacific Golden Plover Pluvialis fulva  x    
  Red-kneed Dotterel Erythrogonys cinctus  x    
  Double-banded Plover Charadrius bicinctus  x    
  ∇ Red-capped Plover Charadrius ruficapillus  x    
F   Recurvirostridae      
  Black-fronted Dotterel Elseyornis melanops  x    
  Black-winged Stilt Himantopus himantopus  x    
  Red-necked Avocet Recurvirostra novaehollandiae  x    
   Laridae      
  Silver Gull Larus novaehollandiae x x  x  
  Whiskered Tern Chlidonias hybrida  x    

M  ∇ White-winged Black Tern Chlidonias leucoptera  x    
M  Caspian Tern Sterna caspia  x    
  Gullbilled Tern Sterna nilotica  x    
F   Accipitridae      
  ∇ Pacific Baza Aviceda subcristata  x    
  Black-shouldered Kite Elanus axillaris  x   x 
 V Square-tailed Kite Lophoictinia isura  x    
  Black Kite Milvus migrans  x    
  ∇ Whistling Kite Haliastur sphenurus  x    

M  ∇ White-bellied Sea-eagle Haliaeetus leucogaster  x    
  ∇ Little Eagle Hieraaetus morphnoides  x    
  Brown Goshawk Accipiter fasciatus  x    
  Spotted Harrier Circus assimilis  x    
  Swamp Harrier Circus approximans  x    
F   Falconidae      
  Black Falcon Falco subniger  x    
  ∇ Peregrine Falcon Falco peregrinus  x    
  Australian Hobby Falco longipennis  x    
  Brown Falcon Falco berigora  x    
  Nankeen Kestrel Falco cenchroides  x   x 
   Columbidae      
  * Rock Dove Columba livia x x  x  
  * Spotted Turtle-dove Streptopelia chinensis x x  x x 
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  ∇ Peaceful Dove Geopelia striata  x    
  Diamond Dove Geopelia cuneata  x    
  ∇ Common Bronzewing Phaps chalcoptera  x    
  Crested Pigeon Ocyphaps lophotes  x   x 
  Wonga Pigeon Leucosarcia melanoleuca  x    
   Cacatuidae      
  Yellow-tailed Black Cockatoo Calyptorhynchus funereus  x    
 V Gang-gang Cockatoo Callocephalon fimbriatum  x    
  Galah Eolophus roseicpilla  x  x  
  Long-billed Corella Cacatua tenuirostris  x    
  Little Corella Cacatua sanguinea  x    
 V Major Mitchell's Cockatoo Cacatua leadbeateri  x    
  Sulphur-crested Cockatoo Cacatua galerita  x    
   Psittacidae      
  Rainbow Lorikeet Trichoglossus haematodus  x    
  Little Lorikeet Glossopsitta pusilla  x    
  Australian King Parrot Alisterus scapularis  x    

V V Superb Parrot Polytelis swainsonii  x    
  Cockatiel Nymphicus hollandicus  x    
E E Swift Parrot Lathamus discolor  x    
  Crimson Rosella Platycercus elegans  x    
  Eastern Rosella Platycercus eximius  x    
  Red-rumped Parrot Psephotus haematonotus  x    
   Cuculidae      
  Pallid Cuckoo Cuculus pallidus  x    
  # Brush Cuckoo Cuculus variolosus  x    
  Fan-tailed Cuckoo Cuculus flabelliformis  x    
  Horsfield's Bronze-Cuckoo Chrysococcyx basalis  x    
  Shining Bronze-Cuckoo Chrysococcyx lucidus  x    
  Common Koel Eudynamys scolopacea    x  
   Centropodidae      
  ∇ Pheasant Coucal Centropus phasianinus      
   Strigidae      
  Southern Boobook Ninox novaeseelandiae   x    
 V Barking Owl Ninox connivens  x    
   Tytonidae      
 V Masked Owl Tyto novaehollandiae  x    
  Barn Owl Tyto alba  x    
   Podargidae      
  Tawny Frogmouth Podargus strigoides  x    
   Aegothelidae      
  Australian Owlet-nightjar Aegotheles cristatus  x    
   Apodidae      

M  ∇ White-throated Needletail Hirundapus caudacutus  x    
M  ∇ Fork-tailed Swift Apus pacificus  x    
   Alcedinidae      
  Azure Kingfisher Alcedo azurea  x    
   Halcyonidae      
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  Sacred Kingfisher Todiramphus sanctus x x  x  
  Laughing Kookaburra Dacelo naxaeguineae x x   x 
   Coraciidae      
  Dollarbird Eurystomus orientalis  x    
   Neosittidae      
  Varied Sittella Daphoenositta chrysoptera  x    
   Climacteridae      
  White-throated Treecreeper Cormobates leucophaeus  x    
   Maluridae      
  Superb Fairy-wren  Malurus cyaneus x x  x x 
  Variegated Fairy-wren Malurus lamberti  x    
   Pardalotidae      
  Spotted Pardalote Pardalotus punctatus  x   x 
  Striated Pardalote Pardalotus striatus  x    
 V ∇ Speckled Warbler Chthinicola Sagittata  x    
  Weebill Smicrornis brevirostris  x    
  White-throated Gerygone Gerygone olivacea  x    
  Brown Gerygone Gerygone mouki  x    
  Brown Thornbill Acanthiza pusilla  x    
  Yellow Thornbill Acanthiza nana  x   x 
  Striated Thornbill Acanthiza lineata  x    
  ∇ Buff-rumped Thornbill Acanthiza reguloides  x    
  ∇ Yellow-rumped Thornbill Acanthiza chrysorrhoa  x   x 
   Meliphagidae      
  Red Wattlebird Anthochaera carunculata    x x 
  Little (Brush) Wattlebird Anthochaera chrysoptera  x    
  Noisy Friarbird Philemon corniculatus  x    

ME E Regent Honeyeater Xanthomyza phrygia  x    
  Blue-faced Honeyeater Entomyzon cyanotis  x    
  Bell Miner Manorina melanophrys  x    
  Noisy Miner Manorina melanocephala  x   x 
  Yellow-faced Honeyeater Lichenostomus chrysops  x    
  White-eared Honeyeater Lichenostomus leucotis  x    
  ∇ Fuscous Honeyeater Lichenostomus fuscus  x    
  White-plumed Honeyeater Lichenostomus pencillatus  x  x  
 V ∇ Black-chinned Honeyeater Melithreptus gularis  x    
  Brown-headed Honeyeater Melithreptus brevirostris  x    
  White-naped Honeyeater Melithreptus lunatus  x    
  Tawny-crowned Honeyeater Phylidonryis melanops  x    
 V Painted Honeyeater Grantiella picta  x    
  Eastern Spinebill Acanthorhynchus tenuirostris  x    
  Scarlet Honeyeater Myzomela sanguinolenta  x    
   Orthonychidae      
  Eastern Whipbird Psophodes olivaceus  x    
   Petroicidae      
  Rose Robin Petroica rosea  x    
  ∇ Flame Robin Petroica phoenicea  x    
  ∇ Scarlet Robin Petroica multicolor  x    
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  ∇ Red-capped Robin Petroica goodenovii  x    
  Eastern Yellow Robin Eopsaltria australis  x    
  ∇ Jacky Winter Microeca fascinans  x    
   Pachycephalidae      
  ∇ Crested Shrike-tit Falcunculus frontatus  x    
  Grey Shrike-thrush Colluricincla harmonica  x    
  Golden Whistler Pachycephala pectoralis  x    
  Rufous Whistler Pachycephala rufiventris  x    
   Dicruridae      
  Grey Fantail Rhipidura fuliginosa  x    
  Willie Wagtail Rhipidura leucophrys x x  x x 
  Leaden Flycatcher Myiagra rubecula  x    
  ∇ Restless Flycatcher Myiagra inquieta  x    
  Magpie Lark Grallina cyanoleuca x x  x x 
   Oriolidae      
  Olive-backed Oriole Oriolus sagittatus  x    
   Campephagidae      
  Black-faced Cuckoo-shrike Coracina novaehollandiae x x  x x 
  ∇ White-bellied Cuckoo-shrike Coracina papuensis  x    
  Cicadabird Coracina tenuirostris  x    
  ∇ White-winged Triller Lalage sueurii  x    
   Artamidae      
  Masked Woodswallow Artamus personatus  x    
  White-browed Woodswallow Artamus superciliosus  x    
  Dusky Woodswallow Artamus cyanopterus  x    
  Grey Butcherbird Cracticus torquatus  x   x 
  Australian Magpie Gymnorhina tibicen x x    
  Pied Currawong Strepera graculina  x    
   Corvidae      
  Australian Raven Corvus coronoides x x  x x 
   Corcoracidae      
  White-winged Chough Corcorax melanorhamphos  x    
   Hirundinidae      
  White-backed Swallow Cheramoeca leucosternus  x    

M  Barn Swallow Hirundo rustica  x    
  Welcome Swallow Hirundo neoxena x x  x x 
  Tree Martin Hirundo nigricans  x    
  Fairy Martin Hirundo ariel  x    
   Motacillidae      
  Richard's Pipit Anthus naovaeseelandiae  x    

M  Yellow Wagtail Motacilla flava  x    
   Alaudidae      
  ∇ Singing Bushlark Mirafra javanica  x    
  * Skylark Alauda arvensis  x    
F   Sylviidae      

  ∇ Rufous Songlark Cincloramphus mathewsi  x    
  ∇ Brown Songlark Cincloramphus cruralis  x    
  Clamorous Reed-warbler Acrocephalus stentoreus  x    
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  Golden-headed Cisticola Cisticola exilis  x    
  Tawny Grassbird Megalurus timoriensis  x    
  Little Grassbird Megalurus gramineus  x    
   Passeridae      
  * House Sparrow Passer domesticus x x  x  
   Fringillidae      
  * European Goldfinch Carduelis carduelis  x    
   Ploceidae      
  Double-barred Finch Taeniopygia bichenovii  x    
  ∇ Zebra Finch Taeniopygia guttata  x    
  Red-browed Finch Neochmia temporalis  x   x 
  * Nutmeg Mannikin Lonchura puntulata  x    
  ∇ Chestnut-breasted Mannikin Lonchura castaneothorax  x    
   Dicaeidae      
  Mistletoebird Dicaeum hirundinaceum  x    
   Zosteropidae      
  Silvereye Zosterops lateralis  x    
   Pycnonotidae      
  * Red-whiskered Bulbul Pycnonotus jocosus  x  x  
F   Muscicapidae      
  * Common Blackbird Turdus merula  x  x  
   Sturnidae      
  * Common Starling Sturnus vulgaris x x   x 
  * Common Myna Acridotheres tristis x x  x x 
         
  REPTILES       
   Chelidae      
  Eastern Snake-necked Turtle Chelodina longicollis  x    
   Gekkonidae      
  Wood Gecko Diplodactylus vittatus  x    
   Pygopodidae      
  ∇ Common Scaly-foot Pygopus lepidopodus  x    
   Agamidae      
  Jacky Lizard Amphibolurus muricatus  x    
  Eastern Water Dragon Physignathus lesueurii  x  x  
  ∇ Bearded Dragon Pogona barbata  x    
   Varanidae      
  ∇ Lace Monitor Varanus varius  x    
   Scincidae      
  Swanson's Rainbow Skink Anomalopus swansoni   x   
  Wall Skink Cryptoblepharus virgatus  x    
  Striped Skink Ctenotus robustus  x    
  Copper-tailed Skink Ctenotus taeniolatus  x    
  Yellow-bellied Skink Eulamprus tenuis  x    
  Eastern Water Skink Eulamprus quoyii  x    
  Grass Skink Lampropholis delicata  x    
  Garden Skink Lampropholis guichenoti  x    
  Weasel Skink Saproscincus mustelinus  x    
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  Eastern Blue-tongued Lizard Tiliqua scincoides  x    
  Three-toed Skink Saiphos equalis   x   
   Typhlopidae      
  Blind or Worm Snake Ramphotyphlops nigrescens  x    
   Elapidae      
  ∇ Red-naped Snake Furina diadema  x    
  Red-bellied Black Snake Pseudechis porphyriacus   x   x 
  Eastern Brown Snake Pseudonaja textilis  x    
  Bandy Bandy Vermicella annulata  x    
  AMPHIBIANS       
   Myobatrachidae      
  Common Eastern Froglet Crinia signifera  x   x 
  Eastern Banjo Frog Limnodynastes dumerilii  x    
  Striped Marsh Frog Limnodynastes peronii  x    
  Spotted Grass Frog Limnodynastes tasmaniensis  x    
 V Red-crowned Toadlet Pseudophryne australis  x    
  ∇ Brown Toadlet Pseudophryne bibronii  x    
  ∇ Smooth Toadlet Uperoleia laevigata  x    
   Hylidae      

V E Green and Golden Bell Frog Litoria aurea  x    
  ∇ Green Tree Frog Litoria caerulea  x    
  Bleating Tree Frog Litoria dentata  x    
  Eastern Dwarf Tree Frog Litoria fallax  x    
  Peron’s Tree Frog Litoria peronii  x    
  Tyler's Tree Frog Litoria tyleri  x    
  Verreaux's Tree Frog Litoria verreauxii  x    
  INVERTERBRATES       
   Camaenidae      
 E Cumberland Plain Land Snail Meridolum corneovirens  x   x 
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Appendix 3: Fish species known to occur in the study region. 
 
Key 
E Listed as ‘endangered’ under the FM and EPBC Acts. 
* introduced species 
 

COMMON NAME FAMILY and SCIENTIFIC NAME 
 Anguillidae 
Long-finned Eel Anguilla reinhardtii 
 Clupeidae 
Sprat  Herklotsichthys castelnaui 
Freshwater Herring Potamalosa richmondia 
 Cyprinidae 
Goldfish Carassius auratus 
Common Carp Cyprinus carpio 
 Poecilidae 
* Gambusia Gambusia holbrooki 
 Mugilidae 
Mullet Mugil cephalus 
Mullet, Freshwater Myxus (Trachystoma) petardi 
 Galaxiidae 
Common Jollytail Galaxias maculates 
 Retropinnidae 
Australian Smelt Retropinna semoni 
 Ambassidae 
Port Jackson Perchlet Ambassis jacksoniensis 
 Eleotridae 
Gudgeon, Striped Gobiomorphus (Mogurnda) australis 
Gudgeon, Cox's Gobiomorphus coxii 
Gudgeon, Empire Hypseleotris compressus 
Gudgeon, Fire-tailed Hypseleotris galii 
Gudgeon, Western Carp Hypseleotris klunzingeri 
Gudgeon, Flathead Philypnodon grandiceps 
 Gerreidae 
Silverbelly Gerres subfasciatus 
 Gobiidae 
Goby, Yellowfin Acanthogobius flavimanus 
Goby, Largemouth Redigobius macrostomus 

 Percichthyidae 
E Trout Cod Maccullochella macquariensis 

Golden Perch Macquaria 

Australian Bass Macquaria novemaculeata 

 Sparidae 
Blackbream Acanthopagrus australis 

 Platycephalidae 
Dusky Flathead Platycephalus fuscus 

 Scorpaenidae 
Bullrout Notesthes robusta 
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Appendix 4: Summary of state and territory noxious weeds legislation. 
 
Category 
C1 Class 1 - State Prohibited Weed. These are also notifiable weeds. These noxious weeds are 

plants that pose a potentially serious threat to primary production or the environment and 
are not present in the State or are present only to a limited extent. The control objective 
for weed control class 1 is to prevent the introduction and establishment of those plants in 
NSW. 

C2 Class 2 - Regionally Prohibited Weed. They are also notifiable weeds. These noxious weeds 
are plants that pose a potentially serious threat to primary production or the environment 
of a region to which the order applies and are not present in the region or are present only 
to a limited extent. The control objective for weed control class 2 is to prevent the 
introduction and establishment of those plants in parts of NSW. 

C3 Class 3 - Regionally Controlled Weed. These noxious weeds are plants that pose a serious 
threat to primary production or the environment of an area to which the order applies, are 
not widely distributed in the area and are likely to spread in the area or to another area. 
The control objective for weed control class 3 is to reduce the area and the negative impact 
of those plants in parts of NSW. 

C4 Class 4 - Locally Controlled Weed. These noxious weeds are plants that pose a threat to 
primary production, the environment or human health, are widely distributed in an area to 
which the order applies and are likely to spread in the area or to another area. The control 
objective for weed control class 4 is to minimise the negative impact of those plants on the 
economy, community or environment of NSW. 

C5 Class 5 - Restricted Weed. These are also notifiable weeds. These noxious weeds are plants 
that are likely, by their sale or the sale of their seeds or movement within the State or an 
area of the State, to spread in the State or outside the State. The control objective for weed 
control class 5 is to prevent the introduction of those plants into NSW, the spread of those 
plants within NSW or from NSW to another jurisdiction. 

(S) The weed is declared statewide. 
 



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveEPSInfo true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /Unknown

  /Description <<
    /ENU (Use these settings to create PDF documents with higher image resolution for improved printing quality. The PDF documents can be opened with Acrobat and Reader 5.0 and later.)
    /JPN <FEFF3053306e8a2d5b9a306f30019ad889e350cf5ea6753b50cf3092542b308000200050004400460020658766f830924f5c62103059308b3068304d306b4f7f75283057307e30593002537052376642306e753b8cea3092670059279650306b4fdd306430533068304c3067304d307e305930023053306e8a2d5b9a30674f5c62103057305f00200050004400460020658766f8306f0020004100630072006f0062006100740020304a30883073002000520065006100640065007200200035002e003000204ee5964d30678868793a3067304d307e30593002>
  >>
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice




