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Summary 

Context 

RPS Australia East Pty Ltd (RPS) was engaged by the Roads and Maritime Service (RMS) to prepare a 

biodiversity assessment report for the proposed Chifley Road upgrade between Bell and Scenic Hill (the 

Project). This report aims to assess the impact of the Project against the identified biodiversity values.  

Methods 

Threatened biodiversity listed under the TSC Act and EPBC Act relevant to the Project were identified and 

subject to a preliminary ‘likelihood of occurrence’ analysis.  A preliminary vegetation cover and condition map 

was ground truthed in October 2015 then validated through detailed survey in November 2015. A revised 

likelihood of occurrence analysis was prepared, which included targeted surveys for threatened biodiversity 

deemed relevant to the Project. Key constraints were identified and mapped. 

Key Results – Plant Community Types  

Four Plant Community Types (PCTs) in various condition states (native grasslands to forest) were confirmed 

with the site. One of these PCTs is commensurate with a State and Commonwealth endangered ecological 

community (EEC) listing [i.e. Newnes Plateau Shrub Swamp (NPSS) / Temperate Highland Peat Swamp on 

Sandstone (THPSS)].  Occurrence is limited to the areas of low relief within the eastern parts of the site (i.e. 

drainages in the Clarence section of the Project area).  

Key Results – Flora 

An estimated 145 specimens of Acacia meiantha was detected within the site; a species listed as 

endangered on the Threatened Species Conservation Act 1995 (TSC Act). Patchy areas of habitat suitable 

for at least 23 threatened flora species were identified although none were observed despite the completion 

of appropriately timed targeted surveys. 

Key Results - Fauna 

Three TSC Act listed species were observed including the Varied Sittella (Daphoenositta chrysoptera), 

Diamond Firetail (Stagonopleura guttata) and Gang Gang Cockatoo (Callocephalon fimbriatum). Patchy 

areas of habitat suitable for at least 28 threatened fauna species were identified although none were 

observed despite the completion of appropriately timed targeted surveys. No Environment Protection and 

Biodiversity Conservation Act 1999 (EPBC Act) listed threatened fauna species were detected within the site. 

Impacts 

An estimated 13.08ha of native vegetation would be removed, which contains 0.03ha of a State and 

Commonwealth listed EEC (NPSS/ THPSS). No known occurrence of a threatened threatened species or 

population listed under the TSC Act and EPBC Act would be directly impacted by the Project. 

Conclusions 

NPSS / THPSS EEC and a population of Acacia meiantha were identified as the Projects’ primary 

biodiversity values. Careful consideration was afforded to these biodiversity values through Project design to 

minimise impacts on these matters (i.e. impact avoidance, minimisation and mitigation). Significance 

assessments were performed for State and Commonwealth listed threatened biodiversity with the conclusion 

being the Project is not likely to have a significant impact on the threatened biodiversity. 
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1.0 Introduction 

RPS was engaged by the RMS to prepare a biodiversity assessment report for the proposed Chifley Road 

upgrade between Bell and Scenic Hill (the Project), as shown in Figure 1. The assessment focused on 

threatened biodiversity (i.e. threatened species, populations, ecological communities) listed under the TSC 

Act and EPBC Act (i.e. Section 18 and 18A) and general biodiversity values of the study area. 

1.1 Purpose 

The purpose of this report is to assess the Project impacts on threatened biodiversity listed under the TSC 

Act and/ or EPBC Act in addition to the general biodiversity values of the existing environment. These 

assessments have been prepared in accordance with: 

 Section 5A of the Environmental Planning and Assessment Act 1979 (EP&A Act) for TSC Act listings (i.e. 

Assessment of Significance or Seven-Part Test); and  

 Significant Impact Guidelines 1.1 - Matters of National Environmental Significance (DotE 2013, 

specifically for listings under Section 18 and 18A of the EPBC Act). 

Assessments were used to determine if the Project is likely to have a significant impact on biodiversity. 

1.2 The Project 

Roads and Maritime Services (Roads and Maritime) propose to upgrade parts of Chifley Road between Bell 

and Lithgow. The proposed upgrade includes the replacement of the existing Clarence road over rail bridge, 

and a descending lane and grade and curve improvements at Scenic Hill. The proposed upgrade to the 

Clarence road over rail bridge would include the following main features: 

 Construction of a new bridge offset about 5 metres to the north of the existing bridge spanning the Main 

Western Railway; 

 A superstructure consisting of Super T girders to provide a single span of 18.5 metres and an overall 

bridge deck width of about 12 metres; 

 Demolishment of the existing Clarence road over rail bridge; 

 Additional roadwork on the approaches to merge the new bridge alignment with the road existing 

alignment; 

 Realignment of the existing alignment west of the Clarence cuttings to an 80 kilometre/hour design and 

removal of the broken back curve; and 

 Improvements to the Chifley Road and Clarence Colliery Road intersection including improved sight 

distances, intersection delineation and construction of an eastbound acceleration lane from the intersection. 

The proposed upgrade to Scenic Hill would include the following main features: 

 Widening of the existing alignment with curve improvements for the top and middle curves providing two 

westbound lanes from the top curve down to the Ex-Prisoner of war (Ex-POW) Memorial access; 

 Construction of a central barrier for the full length of Scenic Hill, with a break to allow access to the Ex-

POW Memorial; 

 Realignment of the bottom curve to a 40 metre radius with minor grade improvements; 

 Construction of a retaining wall about 120 metre long east of the Ex-POW Memorial access; and 

 Upgrading the existing drainage. 
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1.3 Site Particulars 

Site – Sections of road reserve along the Chifley Road between Bell and Scenic Hill, as shown in Figure 1.  

Study area – Defined as the site and surrounding 50 m buffer as shown in Figure 1. The site and study area 

combined is approximately 57 hectares (ha). 

LGA – Lithgow local government area. 

Current Land Use – The site comprises part of an operating tar sealed transport pavement connecting 

Lithgow with Richmond in the east. Lands adjacent to the pavement are largely characterised by native 

vegetation although areas of exotic vegetation and mineral earth also occur. 

Topography – The site contains highly variable topographic features. The western parts of the site are 

characterised by a ridge formation descending to the valley floor along a ridge line spur and adjacent steep 

midslopes. The eastern section of the site is characterised by a plateau formation dissected by ephemeral 

and a permanent drainage line. The highest parts of the site are in the west at Scenic Hill (approximately 

1107m AHD) and east near the intersection with the rail way (1085m AHD). The lowest elevations are in the 

west of the site at the lower bends of Scenic Hill (955m AHD).  

Hydrology – Shallow, ephemeral drainage lines variously cross the site. A permanent drainage known as 

Dargans Creek crosses the eastern section of the site near the abandoned Newnes Junction railway station 

with the entire eastern section of the site contained within the upper catchment of that creek. This drainage 

flows south and into the Blue Mountains National Park. The western part of the site is located within the 

Farmers Creek catchment, a drainage that flows west through the township of Lithgow. 

Vegetation – The site is predominantly characterised by remnant native vegetation and disturbed roadside 

verges of various character (i.e. native or exotic). 

1.4 Scope of the Study 

The scope of this Biodiversity Assessment Report was to: 

 Perform desktop and field surveys to describe the biodiversity occurring or likely to occur within the study 

area; 

 Perform stratified flora and fauna surveys to evaluate for the presence of TSC Act and/ or EPBC Act 

listed threatened species and their habitats;  

 Test for the presence of the TSC Act and/ or EPBC Act listed threatened ecological communities (TECs);  

 Where present, identify the spatial extent of listed threatened species and ecological communities within 

the site;  

 Recommend options for impact minimisation including impact avoidance strategies and mitigation; and 

 Provide impact assessments in accordance with relevant legislation and policy. 

 
The tasks involved in performing this scope were: 

 Review existing information including reports (including those specified in the brief), threatened species 

profiles, aerial mapping, BioBanking Credit Calculator (BBCC) and NSW BioNet database records to 

identify threatened species, populations and ecological communities relevant to this assessment; 

 Prepare a preliminary likelihood of occurrence assessment for potential threatened species, populations 

and ecological communities to determine those subject to this assessment; 

 Identify vascular plant species occurring within the site and study area, including any threatened species 

listed under the TSC Act or EPBC Act; 
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 Ground-truth and refine existing vegetation mapping for the study area, including the presence and extent 

of any EECs listed under the TSC Act or EPBC Act; 

 Identify any fauna species, including threatened and migratory species, and populations or their habitats, 

which occur within the study area and are known to occur in the wider locality; 

 Identify and map ecological constraints within the study area;  

 Prepare a biodiversity constraints analysis identifying areas worthy for the consideration of impact 

avoidance strategies; and 

 Prepare impacts assessments for threatened biodiversity identified as likely to be impacted by the 

Project. 

1.5 Legislation and Policy 

A Review of Environmental Factors (REF) is prepared to satisfy Roads and Maritime Services duties under 

s.111 of the EP&A Act to “examine and take into account to the fullest extent possible all matters affecting or 

likely to affect the environment by reason of that activity” and s.112 in making decisions on the likely 

significance of any environmental impacts. This biodiversity impact assessment forms part of the REF being 

prepared for the project name, and assesses the biodiversity impacts of the projects to meet the 

requirements of the EP&A Act. 

Under s.111 of the EP&A Act, Roads and Maritime Services must consider the effect of an activity on: 

 any conservation agreement entered into under the National Parks and Wildlife Act 1974 (NP&W Act) 

 any plan of management adopted under the NP&W Act for the conservation area to which the agreement 

relates,  

 any joint management agreement entered into under the Threatened Species Conservation Act 1995 

(TSC Act)  

 any BioBanking agreement entered into under Part 7A of the TSC Act  

 any wilderness area (within the meaning of the Wilderness Act 1987) in the locality  

 critical habitat 

 threatened species, populations and ecological communities, and their habitats and whether there is likely 

to be a significant effect 

 any other protected fauna or protected native plants within the meaning of the NP&W Act. 

Sections 5A and 5C of the EP&A Act require that the significance of the impact on threatened species, 

populations and endangered ecological communities listed under the TSC Act or FM Act is assessed using a 

seven-part test. Where a significant impact is likely to occur, a species impact statement (SIS) must be 

prepared in accordance with the Director-General’s requirements.  

In September 2015, a “strategic assessment” approval was granted by the Federal Minister in accordance 

with the EPBC Act.  The approval applies to Roads and Maritime activities being assessed under Part 5 of 

the EP&A Act with respect to potential impacts on nationally listed threatened species, ecological 

communities and migratory species.   

As a result, Roads and Maritime projects assessed via an REF: 

 must address and consider potential impacts on nationally listed threatened species, populations, 

ecological communities and migratory species, including application of the “avoid, minimise, mitigate and 

offset” hierarchy; and 
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 do not require referral to the Federal Department of the Environment for these matters, even if the activity 

is likely to have a significant impact. 

Roads and Maritime must consider impacts to nationally listed threatened species, ecological communities 

and migratory species as part of the approval process under the strategic assessment. To assist with this, 

assessments are required in accordance with the Matters of National Environmental Significance: Significant 

impact guidelines 1.1. Environment Protection and Biodiversity Conservation Act 1999 (DoE 2013). 

1.6 Qualifications and Licensing 

Qualifications 

This report was written by Mr Mark Aitkens (BSc) and reviewed by Mr Arne Bishop (BSc) of RPS.  Academic 

qualifications and professional experience of RPS staff involved are documented in Appendix 2. 

Licensing 

Research was conducted under the following licences:  

 NSW National Parks and Wildlife Scientific Investigation Licence S100536 (Valid 31 December 2016); 

 Animal Research Authority (Trim File No: 01/1142) issued by NSW Agriculture (Valid 12 March 2017); 

 Animal Care and Ethics Committee Certificate of Approval (Trim File No: 01/1142) issued by NSW 

Agriculture (Valid 12 March 2017); and 

 Certificate of Accreditation of a Corporation as an Animal Research Establishment (Trim File No: 01/1522 

& Ref No: AW2001/014) issued by NSW Agriculture (Valid 22 May 2017). 
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2.0 Methodology 

Investigation methods, including desktop information sources and survey methods, are detailed in the 

following sections.  

2.1 Desktop Assessment 

2.1.1 Literature 

Grey literature was reviewed in preparing the background analysis of the sites biodiversity values. Literature 

reviewed is listed below: 

 Biodiversity Monitoring Services (2015). Bells Line Overtaking Lane 11 Upgrade – Ecological 

Assessment. In Geolyse (2015). Bells Line Overtaking Lane 11: Review of Environmental Factors. Report 

prepared for the RMS, Parramatta. 

 Draft Temperate Highland Peat Swamps on Sandstone Monitoring and Management Plan for LWs 415 - 

417, Springvale Mine, April 2013. 

 ELA (2012). Dargans Creek Reserve Plan of Management. Report prepared for the Dargans Creek 

Reserve Trust, Crown Lands Division, NSW Department of Primary Industries. 

 GHD (2014). BELLS LINE OF ROAD – CHIFLEY ROAD CORRIDOR (MR516): Preliminary 

Environmental Investigation. Report prepared for the RMS, Parramatta. 

 Fauna monitoring reports for the subsidence management plan area at Springvale Colliery (2004 - 2012). 

Unpublished reports to Springvale Coal Pty Limited from Mount King Ecological Surveys (MKES) (2004 - 

2008) and Biodiversity Monitoring Services (BMS) (2009 -2012); 

 Fauna monitoring within the subsidence management plan area at Angus Place Colliery from 2004 to 

2012. Unpublished reports to Centennial Coal by Mount King Ecological Surveys (2004-2009) and 

Biodiversity Monitoring Services (2010-2012); 

 Fauna monitoring within the subsidence management plan area at Clarence Colliery from 2004 to 2012. 

Unpublished reports to Centennial Coal by Mount King Ecological Surveys (2008) and Biodiversity 

Monitoring Services (2009-2010); 

 Mjadwesch Environmental Service Support (2010). Main Road 516 – Bells Line of Road Chifley Bends 

Widening. Review of Environmental Factors. Report prepared for the RMS, Parramatta. 

 RPS (2011) Flora and Fauna Assessment for Proposed Longwalls 416 and 417. Prepared for Springvale 

Coal Pty Limited; 

 RPS (2012) Flora and Fauna Assessment for Proposed Surface Mine Dewatering Facility Bore 8. 

Prepared for Springvale Coal Pty Limited; and 

 The Impax Group Pty Ltd (2010). Bells Line of Road (MR 516) Widening and Concrete Median Barrier 

Installation: Review of Environmental Factors. Report prepared for the RMS, Parramatta. 

2.1.2 Databases 

A review of relevant information was performed to gain an understanding of the biodiversity values occurring 

or potentially occurring within the study area. Information sources reviewed for a 10 km radius of the site (i.e. 

locality) included: 

 Fauna and flora records contained in the Office of Environment and Heritage (OEH) Atlas of NSW Wildlife 

(accessed May 2016); and 

 Fauna and flora records contained in the Department of the Environment (DoE) Protected Matters Search 



Biodiversity Assessment Report 
Chifley Road Upgrade, Clarence 

 

 

 

 
PR129363; Final /July 2016 Page 7 

tool (accessed May 2016). 

A preliminary ‘likelihood of occurrence’ assessment was produced from this information to provide a 

framework for determining investigation methods necessary for performing an adequate site investigation.  

2.1.3 Likelihood of Occurrence 

The list of threatened species, populations and ecological communities (threatened biodiversity) identified as 

potentially occurring was determined through a likelihood of occurrence analysis. A preliminary likelihood of 

occurrence was performed prior to field surveys to guide investigation methods and effort. This was 

subsequently refined following the completion of field survey.  

Five ‘likelihood of occurrence’ categories were attributed to threatened biodiversity. Habitat descriptions were 

generally taken from the online Threatened Species Profile Database (TSPD) (OEH 2015b). The categories 

are outlined in Table 1. 

Table 1 Likelihood of Occurrence Criteria 

Likelihood 
rating 

Threatened Flora Criteria Threatened and Migratory Fauna Criteria 

Known The species was observed within the study area. The species was observed within the study area. 

High It is likely that a species occurs within the site. 
It is likely that a species inhabits or utilises 
habitat within the site for important lifecycle 
processes. 

Moderate Potential habitat for a species occurs on the site.  

Potential habitat for a species occurs on the site 
and the species may occasionally utilise that 
habitat. Species unlikely to be wholly dependent 
on the habitat present within the study area. 

May 
Habitat suitability at a plant community type level 
present. However, species unlikely to occur to 
the absence of key micro habitat criteria. 

It is unlikely that the species inhabits the site. If 
present the species would likely be a transient 
visitor. The site contains only widespread non-
descript habitat for this species which the 
species would not rely on for important lifecycle 
processes. 

Unlikely The habitat is unsuitable for the species. The habitat is unsuitable for the species. 

2.1.4 Spatial Datasets 

The following spatial datasets were interrogated to evaluate landscape condition of the site: 

 Mitchell Landscapes (NPWS 2003); 

 IBRA Region and subregion mapping (IBRA7); and 

 Vegetation of the Western Blue Mountains – including the Capertee, Coxs, Jenolan and Gurnang Areas 

(DEC 2006). 

The latest aerial photography was inspected to review the currency / accuracy of these spatial datasets. 

2.2 Flora Surveys 

2.2.1 Vegetation Mapping 

Recent and relevant native vegetation mapping (DEC 2006) was reviewed in combination with recent aerial 

imagery to map the likely extent of native vegetation cover. Preliminary plant community types (PCTs) were 

assigned to areas of relatively homogenous land cover (i.e. vegetation units), as identified by aerial 

photography interpretation. PCT extent was calculated in a GIS to determine required survey effort.  



Biodiversity Assessment Report 
Chifley Road Upgrade, Clarence 

 

 

 

 
PR129363; Final /July 2016 Page 8 

Site investigations were performed involving the completion of BioMetric plots (Gibbons et al. 2009). 

BioMetric plots comprise a detailed investigation of a 50 m X 20 m area (i.e. 1,000 m
2
) to measure 10 

variables, as indicated below: 

 Native plant species richness (NPS); 

 Native Overstorey Cover (NOC); 

 Native Midstorey Cover (NMS); 

 Native Groundcover Grasses (NGCG); 

 Native Groundcover Shrubs (NGCS); 

 Native Groundcover Other (NGCO); 

 Exotic Species (ES); 

 Overstorey Regeneration (OR); 

 Fallen Log Length (FL); and 

 Number of Hollow-bearing Trees (NHT). 

NPS richness is determined from a 20 m X 20 m quadrat nested within the 1,000 m
2
 BioMetric plot. 

2.2.2 Flora Inventory 

2.2.2.1 Quadrats 

Native and exotic plant species were recorded within a 400 m
2
 plot nested within the 1,000 m

2
 BioMetric plot. 

Cover abundance for each plant species was estimated and recorded in accordance with a modified Braun 

Blanquet scale, as outlined below in Table 2. 

Table 2 Braun Blanquet Scale 

Modified Braun Blanquet Score Scale 

1 <5% cover and rare 

2 <5% and common 

3 6-25% 

4 26-50% 

5 51-75% 

6 76-100% 

2.2.2.2 Rapid Data Points 

Data collected from ‘rapid data points’ (RDPs) was used to assist vegetation classification and determining 

the floristic inventory. Data collected at each RDP include: 

 Dominant canopy species; 

 Main associated species; 

 Landscape position; 

 Characteristic mid-storey species; 

 Characteristic groundcover species; and 

 Other diagnostic features.  
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2.2.3 Targeted Surveys 

Targeted searches for flora species of conservation significance were conducted during field surveys within 

potential habitats of the study area using the Random Meander Technique (Cropper 1993). Plant specimens 

of unknown or significant status were collected for later identification or lodgement with the National 

Herbarium in Sydney. Surveys were performed in accordance with methods, timing and effort specified in 

DEC (2004). 

2.3 Fauna Surveys 

Field survey methods, timing and effort used in this investigation reflected the results obtained from the 

desktop assessment (i.e. identification of threatened fauna species listed under the TSC Act and/or EPBC 

Act that may occur within the study area). Survey techniques performed in this investigation are outlined 

below and included infrared cameras, nest boxes, spotlighting, call playback, Anabat recordings, point 

sampling for avifauna and opportunistic sightings.  Survey details (i.e. timing, effort and locations) are 

outlined in Section 2.4. 

2.3.1 Mammal Census 

2.3.1.1 Camera Traps 

Camera traps were baited with tinned cat food as an alternative to wire cage trapping for the purpose of 

sampling for the Spotted-tailed Quoll (Dasyurus maculata) and other native/ exotic predator species. 

2.3.1.2 Nest Boxes 

Nest boxes suitable for use/ occupation by the Eastern Pygmy Possum (Cercartetus nanus) were installed to 

specifically sample for this threatened species. Nest boxes were installed in vegetation comprising potential 

foraging substrate (e.g. Banksia spp., Petrophile spp., Persoonia spp.) at a height of between 30-50cm. 

Boxes were placed adjacent to shrub species in a manner permit access to the box opening. Nest boxes 

were installed for three week trapping period and inspected at the end of this period for occupancy/ use. 

2.3.1.3 Micro-Chiropteran Bats 

Microbat echolocation calls were recorded using Anabat II Detector and CF ZCAIM units set to remotely 

record for the entire night (6pm to 6am). Survey locations had emphasis placed on areas deemed likely to 

provide potential foraging and flyway sites for microbats. Bat call analysis was undertaken by Echo Ecology. 

Each call sequence (‘pass’) was assigned to one of three categories, according to the confidence with which 

identification could be made, being: 

 Definite - Pass identified to species level and could not be confused with another species; 

 Probable - Pass identified to species level and there is a low chance of confusion with another species; or 

 Possible - Pass identified to species level but short duration or poor quality of the pass increases the 

chance of confusion with another species. 

2.3.2 Avifauna Census 

2.3.2.1 Diurnal 

Point/ area bird census sites were surveyed on each investigation day. Each survey comprised a point-

based, 10-minute count of 0.79 ha (50 m radius) circular plots was employed. During the 10 minute period, 

the observer stayed at the point, watching and listening for bird activity in the surrounding 50 metres. This 

allowed the observer to safely keep track of individual birds within the reduced area, recording the numbers 
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of each species and the closest distance that they approach the point during the 10 minute period. The data 

were recorded in four distance categories around each point: 0-10 m, 10-20 m, 20-30 m and 30-50 m. Birds 

within the larger 2 ha area and beyond are also recorded during this time and indicated as within the 2 ha 

category or the “outside” category.  

Once the 10 minute quantitative count period was over the observer undertook a 10 minute survey of the 

entire 2 ha area searching for any cryptic bird species they may have missed during the point count period. 

Birds flying through the 2 ha area were not recorded unless they were regarded as making some use of that 

vegetation type, for example, foraging in the airspace above. 

2.3.2.2 Nocturnal Call Playback 

Pre-recorded calls of threatened forest owl species with the potential to occur within the site were broadcast 

during the surveys in an effort to elicit vocal responses or to attract the species to the playback site. The calls 

were broadcast through an amplification system (loud hailer) designed to project the sound for at least one 

kilometre under still night conditions.  

As described by Kavanagh and Peake (1993) and Debus (1995), the call of each species was broadcast for 

at least five minutes, followed by five minutes of listening, and stationary spotlighting. Following the final 

broadcast and listening, the area was spotlighted on foot. Species targeted included the Powerful Owl (Ninox 

strenua), Barking Owl (N. connivens) and Masked Owl (Tyto novaehollandiae). Targeted call playback 

sessions for frogs were also performed at potential habitat locations. 

2.3.3 Herpetofauna Census 

Herpetofauna (frog and reptile) searches were carried out across the study area, targeting areas of 

appropriate habitat. Some suitable reptile habitat was scattered throughout the site including areas of rock 

assemblages, logs and/or leaf litter. Swamp areas, dams and drainage lines were targeted for amphibians 

and call playback was conducted to elucidate calls. 

2.3.4 Spotlighting  

Spotlighting was undertaken with the use of a 75-Watt hand-held spotlight and head torch whilst walking 

over the study area. Areas of dense bush were targeted, however tracks were also spotlighted whilst 

entering and exiting the site.   

2.3.5 Secondary Indications and Incidental Observations 

Opportunistic sightings of secondary indications (scratches, scats, diggings, tracks etc.) of resident fauna 

were noted. Such indicators included: 

 Distinctive scats left by mammals; 

 Scratch marks made by various types of arboreal animals; 

 Nests made by various guilds of birds; 

 Feeding scars on Eucalyptus trees made by Gliders; 

 Whitewash, regurgitation pellets and prey remains from Owls; 

 Aural recognition of bird and frog calls; 

 Skeletal material of vertebrate fauna; and 

 Searches for indirect evidence of fauna (such as scats, nests, burrows, hollows, tracks, and diggings). 

Any scats or pellets collected on-site were sent to Barbara Triggs at “Dead Finish” for analysis. 



Biodiversity Assessment Report 
Chifley Road Upgrade, Clarence 

 

 

 

 
PR129363; Final /July 2016 Page 11 

2.3.6 Habitat Survey 

Habitat surveys included an assessment of condition and value of habitat present across the study area. 

Significant fauna habitat features including hollow-bearing trees, hollow logs and termite nests were 

identified and noted. This was undertaken to evaluate areas of the proposal that may include resident fauna. 

The assessment also considered the potential value of the study area (and surrounds) for all major guilds of 

native flora and fauna. 

Habitat assessment for threatened species known to occur or with the potential to occur in the area was 

based on the specific habitat requirements of each threatened fauna species in regards to home range, 

feeding, roosting, breeding, movement patterns and corridor requirements. Consideration was given to 

contributing factors including topography, soil, light and hydrology for threatened flora and assemblages.  

2.4 Survey Details 

2.4.1 Effort 

Survey effort is outlined in Table 3. 

Table 3 Survey Effort 

Method Number 

Biometric plots 18 (1.8 ha) 

Rapid Data Points (RDPs) 30 

Nest Box traps 14 per night for 21 nights (total = 294 nest box nights) 

Infra Red Camera 6 per night for 21 nights (total = 126 camera trap nights) 

AnaBat 3 per night for 4 nights (total = 12 nights) 

Bird Census 12 point census locations 

Herpetofauna Search 14 point census locations 

Spotlighting 10 person hours 

Call Playback 6 nights 

General Fauna / Opportunistic Surveys 13 days and 6 nights 

2.4.2 Locations 

The location of flora and fauna survey methods performed in this investigation is provided in Figures 2 to 5. 

2.4.3 Dates and Weather Conditions 

Surveys were conducted in October, November, December 2015 and March 2016.  Flora searches were 

performed in addition to systematic fauna sampling methods over 15 days using the methods described in 

Section 2.2. Survey dates, methods and weather conditions is provided in Table 4. 

2.4.4 Data Recording 

A hand held Trimble differential global positioning system (DGPS), accurate to less than one metre, was 

used to record the location of survey methodologies along with notable results including the location of 

threatened flora and/or fauna species.  
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Table 4 Survey dates, Methods, Weather Conditions, Sunrise/ Sunset and Methods 

Date 

Temp 

Min-Max 

(C) 

Rain (24 
hrs to 

9:00am) 
(mm) 

Sun Rise - 
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15 Oct 15 9.4 - 25.2 0 0549 - 1841 x        x 

16 Oct 15 13.4 - 27.1 0 0547 - 1842 x x1 x1  x    x 

2 Nov 15 12.0 - 22.4 19.6 0529 - 1857 x x x x x x x x x 

3 Nov 15 13.1 - 15.4 0.8 0528 - 1857 x x x x x x x x x 

4 Nov 15 11.5 - 14.7 3.8 0527 - 1858 x x x x x x  x x 

5 Nov 15 10.4 - 18.7 18.8 0526 - 1859 x x x x x x   x 

6 Nov 15 12.1 - 18.8 6.8 0525 - 1900 x x x x x x   x 

9 Nov 15 7.0 - 20.5 1.4 0522 - 1903 x x x x x x x x x 

10 Nov 15 10.6 - 25.6 0.2 0522 - 1904 x x2 x2 x x x x x x 

14 Nov 15 9.1 - 14.2 18.8 0519 - 1908 x   x x x x x x 

15 Nov 15 7.6 - 11.4 13.2 0518 - 1909 x   x x x x x x 

16 Nov 15 7.7 - 18.4 1.2 0518 - 1910 x   x x x x x x 

27 Nov 15 8.1 - 21.5 0 0513 - 1920 x     x   x 

11 Dec 15 16.8 - 24.5 0 0512 - 1932 x        x 

15 Mar 16 14.2 - 17.8 0 0659 - 1917 x    x x   x 

16 Mar 16 12.6 – 20.4 4.4 0659 - 1915 x    x x   x 

2.5 Nomenclature 

2.5.1 Plant Taxonomy 

Plant taxonomy used was consistent with the nomenclature of the Flora of NSW (Harden 1990-1993; 2002), 

except where more recent revisions have been published in recognised scientific journals and accepted by 

the National Herbarium of New South Wales (as per PlantNet web site http://plantnet.rbgsyd.nsw.gov.au/). 

2.5.2 Fauna Taxonomy 

Taxonomy and common names of fauna in this report were from the following sources. 

 Mammals: Menkhorst and Knight (2010), Churchill (2008), Pennay et al. (2004).  

 Birds: Christidis and Boles (2008).  

 Reptiles: Wilson and Swan (2010). 

 Frogs: Tyler and Knight (2009). 

                                                      
 
 
 
 
 
1
 Installation date 

2
 Inspection date 
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2.5.3 Native Plant Community Types (PCTs) 

The assigning of PCTs to describe mapped vegetation cover was in accordance with the NSW Vegetation 

Types Database (OEH, 2012). Published scientific literature, where available, was used to aid in the 

interpretation of this database (e.g. referenced source documents). 

2.6 Biodiversity Values 

Biodiversity values were quantified using a composite of indicators including conservation significance, and 

landscape features. Survey results including the location of threatened species known occurrence and PCT 

mapping including condition were fundamental to the mapping process. The following sections outline 

biodiversity values were classified. 

2.6.1 Assessment of Conservation Significance 

Conservation significance used to classify biodiversity values are listed below: 

 TECs; 

 Threatened species; and 

 Ecosystem predicted species. 

The quantification of these classes is outlined in the following sections. 

2.6.1.1 Threatened Ecological Communities 

PCTs identified as having conservation significance were initially determined by examining alignment with 

listed TECs. The following documents were used to assess for the presence of listed TECs within the site: 

 Commonwealth listing and conservation advice on White Box Yellow Box Blakely’s Red Gum Grassy 

Woodland and Derived Native Grassland (TSSC 2006); 

 Commonwealth listing and conservation advice on Upland Basalt Eucalypt Forests of the Sydney Basin 

Bioregion (TSSC 2011a; TSSC 2011b); and 

 Commonwealth listing and conservation advice on Temperate Highland Peat Swamps on Sandstone 

(TSSC 2005; TSSC 2008). 

Preliminary listed TECs were also considered in this analysis (i.e. TECs nominated for listing, but as yet are 

not listed on the TSC Act or EPBC Act).   TECs identified as occurring within the study area were assigned a 

constraint classification as listed in Table 5. 

Table 5 TEC Biodiversity Value Classifications 

TEC Type Biodiversity Value 

Vulnerable ecological community 3 

Endangered ecological community 4 

Critically endangered ecological community 5 

2.6.1.2 Threatened Species 

Threatened species not readily predicted by PCTs cannot be reliably quantified/ mapped using PCT habitat 

surrogates. Further, habitat obligate species may also require specific mapping to exhibit actual occurrence. 

Such biodiversity values can only be appropriately represented by identifying known occurrences and / or 

areas of high likelihood of occurrence / importance. Areas mapped as having known occurrence of an 

endangered or critically endangered species were automatically assigned the maximum biodiversity value 
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class (i.e. 5). Vulnerable species occurring within the study area were assigned a biodiversity value class of 

3. Habitat representing important / obligate habitat for threatened species were assigned a biodiversity value 

class of 2. 

2.6.1.3 Ecosystem Predicted Threatened Fauna 

Threatened fauna species that occupy and use habitat on a PCT basis are termed ‘ecosystem predicted 

species’ (BBAM 2014). Biodiversity value associated with such species can be represented by PCT mapping 

(i.e. habitat surrogates). As such, condition states represented within each PCT mapped for the site have 

been used to grade the habitat state for ecosystem predicted species. This grading is provided in Table 6. 

Table 6 Ecosystem Predicted Species: PCT Condition Surrogates 

PCT condition state Biodiversity value Description 

Moderate / good - high 5 
Benchmark conditions for PCT for all measured variable 
(i.e. 10)  

Moderate / good - medium 4 Benchmark conditions for PCT 8 to 9 measured variables 

Moderate / good - poor 3 
Benchmark conditions for PCT at least 4 to 7 measured 
variables 

Moderate / good – derived grassland 2 
< 4 of the measured variable within a benchmark 
condition for the respective PCT 

2.6.2 Landscape Features  

Landscape features used to inform constraints mapping are listed below: 

 Vegetation patch characteristics (i.e. Overcleared vegetation types (OCVTs), patch size); 

 Koala habitat (SEPP 44); and 

 Connectivity. 

The quantification of these constraint classes is outlined below. 

2.6.2.1 Vegetation Patch Characteristics 

The per cent cleared estimates for PCT identified within the site for the relevant Mitchell Landscape (NPWS 

2002) were determined from the literature (OEH 2012) to evaluate the patch is classified as overcleared. 

Classifications are listed below: 

 Highly overcleared (>90% cleared within the corresponding Mitchell Landscape); 

 Overcleared (>70-90% cleared within the corresponding Mitchell Landscape); and 

 Not overcleared (<70% cleared within the corresponding Mitchell Landscape). 

Highly overcleared PCTs were assigned a biodiversity value class of 5 with overcleared PCTs assigned a 3. 

Patch size, including adjacent patch, is also recognised as an important indicator for biodiversity with larger 

patches having greater propensity for maintaining greater species richness than smaller patches. The 

following scoring was applied to rank patch size: 

 Very large (1000ha +)  5 

 Large (500-999ha)   4 

 Medium (50-499ha)   3 

 Small (10-49ha)   2 
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 Very small (<10ha)   1 

2.6.2.2 Koala Habitat 

Vegetation identified as forming ‘potential Koala habitat’ (i.e. 15% or more preferred feed tree species) is 

mapped and represents a biodiversity value class of 3.with ‘Core Koala habitat’ assigned a biodiversity value 

class of 5.  

2.6.2.3 Corridors 

Native vegetation in moderate-good condition contributes to wildlife movement pathways. Criteria used to 

assess connectivity included width and condition as per thresholds outlined in OEH (2014). Vegetation cover 

contributing to important corridors represents a constraint class of 5 (i.e. vegetation width exceeds 500 m 

and vegetation in high condition). Vegetation exceeding 100 m width at the narrowest point in medium to 

high condition scored a constraint class of 3, with a biodiversity value class of 2 assigned to corridor widths 

of 30-100 m. A biodiversity value class of 1 was assigned to vegetation with corridor width less than 30 m. 

2.6.3 Biodiversity Value Classification 

Biodiversity value is represented the sum of all classes evaluated in Sections 2.6.1 to 2.6.2. These values 

were classified in accordance with the ranges specified in Table 7. 

Table 7 Constraint Classifications 

Biodiversity Value Score Range Description 

Extreme 25 + 
Habitat comprising a CEEC and / or known threatened species and Koala 
habitat. Likely to be high condition PCT with high landscape score. 

Very high 16 + 
Habitat comprising a TEC and / or known threatened species. Likely to be 
high condition PCT with at least one high landscape score. 

High 12-15 
Habitat comprising a VEC and / or known threatened species. Likely to be 
medium-high condition PCT with at least one high landscape score. 

Medium 7-11 
Likely to be classified as poor/ derived condition PCT. May have high 
landscape score. 

Low <7 
Likely to be classified as low condition vegetation (e.g. exotic). Unlikely to 
have high landscape score. Unlikely to have threatened species habitat 
values. 

2.7 Impact Assessment 

2.7.1 EP&A Act 

The biodiversity assessment was prepared in accordance with the RMS Environmental planning and 

assessment – practice note – biodiversity assessment (EIA-N06). This included the provision of 

Assessments of Significance - Section 5A assessments) for species likely to occur and likely to be impacted 

by the Project. Impact assessments have been prepared with reference to Threatened species assessment 

guidelines (DECC 2007). 

2.7.2 EPBC Act 

The assessment of the direct, indirect and cumulative impacts on biodiversity has involved the application of 

the Matters of National Environmental Significance – Significant Impact Guidelines 1.1 (Department of the 

Environment 2013), and consideration of applicable recovery plans, threat abatement plans and 

conservation guidance. This would include an assessment of: 

 The resilience of the environment to cope with the impacts;  
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 The permanency or reversibility of impacts; 

 How adequately the impacts can be mitigated or managed;  

 Compliance with any performance criteria, standards, plans or policies; and  

 Whether additional studies are needed to adequately assess impacts or to develop management 

measures. 

2.8 Limitations 

Limitations inherent in the investigation, as presented in this report, have been taken into account specifically 

in relation to threatened species assessments, results and conclusions. A precautionary approach has been 

adopted where scientific uncertainty exists; resulting in ‘assumed presence’ of known and expected 

threatened species, populations and ecological communities; thus ensuring a holistic assessment. 

2.8.1 Seasonality 

Threatened flora species should be surveyed within their respective flowering periods to ensure accurate 

identification.  Surveys have been undertaken outside the flowering period of some cryptic species and in 

these cases the precautionary principle has been applied and the potential presence of these species has 

been analysed based on the presence of suitable habitat.  

The flowering and fruiting plant species that attract some nomadic or migratory threatened species, often fruit 

or flower in cycles spanning a number of years. Furthermore, these resources might only be accessed in 

some areas during years when resources more accessible to threatened species fail. As a consequence, 

threatened species may be absent from some areas where potential habitat exists for extended periods and 

this might be the case for nomadic and opportunistic species.  

2.8.2 Data Availability & Accuracy 

The collated threatened flora and fauna species records provided by the Atlas of NSW Wildlife are known to 

vary in accuracy and reliability. Traditionally, this is due to the reliability of information provided to the NPWS 

for collation and/or the need to protect specific threatened species locations. For the purposes of this 

assessment, this information has been considered to have a maximum accuracy of ±1 kilometre. Threatened 

flora and fauna records within the region were predominantly sourced from the online OEH BioNet and DoE 

Protected Matters Search Tool. Limitations exist with regards to this data and its accuracy. 

2.8.3 Fauna 

The presence of fauna within a particular area is not static over time, may be seasonal or in response to the 

availability of a particular resource and interspecific interactions. Some fauna species that have been 

recorded in the local area occur on a seasonal or migratory basis and may be absent from the locality for 

much of the year. Fauna behaviours may have also affected the chance of detection; species that are easily 

disturbed or cryptic may not have been detected during surveys. 

As such, habitat assessment and prediction of the occurrence of threatened fauna species has been applied 

where survey effort targeting particular threatened fauna species could not been undertaken. The 

precautionary principle was applied where marginal habitat was identified or predicted to occur or where 

species are migratory or nomadic and were therefore likely to utilise habitat components at some stage 

during their life cycle. 
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2.8.4 Flora 

The cryptic nature of many flora species makes them very difficult to detect even when they are known to be 

present. There is a range of cryptic plant species that have a brief flowering period and hence a small 

window for detection. Due to seasonality and other factors some threatened species that are not detected 

cannot be regarded as absent from the site. The effect of this limitation was minimised by conducting 

targeted surveys over three separate periods (October – December) within the prescribed flowering period 

for threatened plants identified as having potential to occur within the site. 
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3.0 Results 

3.1 Desktop Assessment 

3.1.1 Literature 

Biodiversity Monitoring Services (2015) reported on the biodiversity values for a section of Chifley Road 

located midway between the Scenic Hill and Bell sections for a proposed road upgrade manner similar to 

that specified or this Project. Two native vegetation communities were identified these being: 

 Sandstone Plateau and Ridge Scribbly Gum – Silvertop Ash Shrubby Woodland; and 

 Newnes Plateau Dwarf She-oak – Banksia heath. 

No threatened flora / fauna species or ecological communities were observed within the impact area. Habitat 

values for various threatened species were identified although impact assessments for the disturbance of 

this habitat concluded no significant impact (Biodiversity Monitoring Services 2015). 

Mjadwesch Environmental Service Support (2010) performed a review of environmental factors for the 

‘Chifley bends’, located at the western end of the site. Native vegetation described as “Exposed Blue 

Mountains Peppermint – Silvertop Ash Shrubby Woodland” was found to be in good condition, with some 

weed species noted. Trees were noted to be sub-adult with no hollow development. A total of 67 native plant 

species were observed, none being listed as threatened. 

Mjadwesch Environmental Service Support (2010) identified weed cover to be at is greatest near the road 

verges and the inside of Bend 1. A total of 18 weed species were recorded. Noxious species observed 

included Phalaris (Phalaris aquatica*), Cocksfoot (Dactylis glomerata*), Blackberry (Rubus fruticosus*), 

Scotch Broom (Cytisus scoparia*), Privet (Ligustrum sinense*) and African Lovegrass (Eragrostis curvula*) 

which are all noxious species. 

Fauna survey for the ‘Chifley bends’ REF identified one threatened fauna species; the Gang Gang Cockatoo 

(Callocephalon fimbriatum) (Mjadwesch Environmental Service Support 2010). None of the other species 

observed during that investigation have been subsequently listed on the TSC Act or EPBC Act. Targeted 

survey for the Bathurst Copper Butterfly (Paralucia spinifera) failed to detect any activity of this species within 

the ‘Chifley bends’ work area. 

A study upslope of the ‘Chifley bends’ reported similar finds to Mjadwesch Environmental Service Support 

(2010) (The Impax Group Pty Ltd 2010). The REF for the ‘Chifley bends upper curves’ concluded that the 

road upgrade for this section is not likely to have a significant impact on threatened biodiversity.  

A preliminary environment investigation for the Scenic Hill to Bell section of the Chifley Road performed by 

GHD (2014) identified low, medium and high biodiversity constraints for the road section. Investigations were 

largely desktop and relied heavily on regional vegetation mapping (DEC 2006). A site inspection was 

performed to broadly evaluate desktop findings. 

GHD (2014) identified TECs as likely to occur, namely Temperate Highland Peat Swamps on Sandstone 

EEC (EPBC Act) or Newnes Plateau Shrub Swamp EEC (TSC Act). This is consistent with investigations 

findings provided by ELA (2012) for the Dargan Crown Lands assessment. 

A likelihood of occurrence assessment identified 18 threatened fauna species as likely to occur and a further 

23 fauna species as possible to occur. The same analysis identified four threatened flora species were as 

likely to occur and eight flora species as possible to occur. No threatened species were identified during the 
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site inspection, although it was noted that bushfires had occurred in October 2013 across the majority of the 

study area thus limiting the efficacy of site observations in this regard.  

No detailed site surveys and inspections were performed as part of this investigation. As part of the 

investigation findings, GHD (2014) recommended the performing of detailed biodiversity surveys of the study 

area to confirm the occurrence of threatened communities, populations and species in order to inform the 

selection of design options. 

ELA (2012) identified 10 vegetation communities occurring in the Dargan Crown Lands assessment; a 

reserve that lies near the southern boundary of the site east of Clarence. Seven threatened plant species 

have been previously recorded in this reserve, however, ELA (2012) consider this to be an incomplete list. 

Threatened fauna incidence was not examined, however, ELA (2012) consider the reserve to have potential 

for many threatened fauna species including those endemic to upland swamps namely the Giant Dragonfly 

(Petalura gigantea) and Blue Mountains Water Skink (Eulamprus leuraensis). 

3.1.2 Databases 

The results of database searches using OEH Atlas of NSW Wildlife (Accessed November 2015) and EPBC 

Protected Matters Search (Accessed November 2015) indicated that 53 threatened flora species and 49 

threatened fauna species have been previously recorded or potential to occur within 10 km of the site. A 

comprehensive list of threatened flora and fauna species, including their habitat types, is provided in 

Appendix 3. 

3.1.3 Spatial Datasets 

The study area is located within the Sydney Basin IBRA region and Wollemi subregion. The latter is 

generically described below: 

“Occurs in the highest part of the Blue Mountains. Geology comprised of Hawkesbury Sandstone and 

equivalent quartz sandstones of Narrabeen Group, sub-horizontal bedding, strong vertical joint patterns 

forming sandstone plateau with benched rock outcrops. A few volcanic necks (OEH 2015). 

Thin sands or deep yellow earths on plateau, thin texture contrast soils on shale benches. Organic sands 

in swamps and joint crevices, bouldery slope debris below cliffs, sandy alluvium in pockets along the 

streams. Red brown structured loams on basalts. Creek directions controlled by jointing deep gorge of the 

Capertee and Wolgan Rivers” (OEH 2015). 

Approximately 95% of the study area is contained within the Newnes Plateau Mitchell Landscape (NPWS 

2003). This is generically described below: 

“Undulating high level plateau with shallowly incises swampy streams and occasional relic sand dunes on 

horizontal Triassic quartz sandstones and shale, general elevation 1000m, local relief <100m. Thin stony 

yellow red sands, deep yellow earths, podsols on dunes and yellow or grey texture-contrast soils on shale 

units. Woodland of stunted Scribbly Gum (Eucalyptus sclerophylla), Snow Gum (Eucalyptus pauciflora), 

Blue Mountains ash (Eucalyptus oreades), Silvertop Ash (Eucalyptus sieberi), Grey Ironbark (Eucalyptus 

paniculata), Red Bloodwood (Corymbia gummifera) and Grass Trees (Xanthorrhoea sp.) with numerous 

other shrubs. Patches of dwarf casuarina (Allocasuarina nana) heath on very exposed and eroded 

aspects, sedge swamps with marginal heath form linear patterns in open valleys” (NPWS 2003). 

Regional vegetation mapping (DEC 2006) identifies the vegetation types listed in Table 8 as occurring 

within the study area. Area coverage and Plant Community Type (PCT) equivalent are also provided. 
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Table 8 Regional Vegetation types, Area and PCT Equivalent 

Regional Vegetation Type (DEC 2006) 
Area 
(ha) 

PCT equivalent (OEH 2015) 

MU26  Newnes Plateau Narrow-leaved 
Peppermint - Silver-top Ash Layered Open 
Forest 

4,997.7 
HN584 Silvertop Ash - Narrow-leaved Peppermint open 
forest on ridges of the eastern tableland, South Eastern 
Highlands and South East Corner 

MU 26a Newnes Plateau Gum Hollows 
variant: Brittle Gum - Mountain Gum, Scribbly 
Gum - Snow Gum Shrubby Open Forest 

1,536.8 
HN584 Silvertop Ash - Narrow-leaved Peppermint open 
forest on ridges of the eastern tableland, South Eastern 
Highlands and South East Corner 

MU 28  Sandstone Plateau And Ridge 
Scribbly Gum - Silver-top Ash Shrubby 
Woodland 

3,239.1 
HN600 Sydney Peppermint - Silvertop Ash heathy open 
forest on sandstone ridges of the upper Blue Mountains, 
Sydney Basin 

MU 29  Sandstone Slopes Sydney Peppermint 
Shrubby Forest 

2,997.4 
HN600 Sydney Peppermint - Silvertop Ash heathy open 
forest on sandstone ridges of the upper Blue Mountains, 
Sydney Basin 

MU 30  Exposed Blue Mountains Sydney 
Peppermint - Silver-top Ash Shrubby 
Woodland 

6,861.3 
HN600 Sydney Peppermint - Silvertop Ash heathy open 
forest on sandstone ridges of the upper Blue Mountains, 
Sydney Basin 

MU 37  Coxs Permian Red Stringybark - 
Brittle Gum Woodland 

2,998.5 
HN570 Red Stringybark - Brittle Gum - Inland Scribbly Gum 
dry open forest of the tablelands, South Eastern Highlands 

MU 44  Sandstone Plateaux Tea Tree - Dwarf 
Sheoak - Banksia Rocky Heath 

1,923.4 
HN508 Blue Mountains Mallee Ash - Dwarf Casuarina 
heath of the upper Blue Mountains, Sydney Basin 

MU 46  Newnes Plateau Dwarf Sheoak - 
Banksia Heath 

295.8 
HN508 Blue Mountains Mallee Ash - Dwarf Casuarina 
heath of the upper Blue Mountains, Sydney Basin 

MU 50  Newnes Plateau Shrub Swamp 393.8 
HN633 Baeckea linifolia - Grevillea acanthifolia subsp. 
acanthifolia shrub/sedge swamp on sandstone, Sydney 
Basin Bioregion

3
 

Vegetation mapping and inspection of recent aerial photography indicate native vegetation patch size 

generally exceeds 1,000 ha. A limited amount of vegetation clearing is evident within the locality. Locally, 

the clearing of native vegetation has occurred as a consequence of mining (i.e. surface infrastructure for 

underground operations), transport (i.e. rail and roads), forestry (i.e. pine plantations) and rural-residential 

in association with Clarence and Bell. 

3.1.4 Species Survey Matrix - BioBanking Calculator 

Sub-bioregion, landscape and regional vegetation mapping outlined in Section 3.1.3 was entered in the 

NSW BioBanking Credit Calculator to produce a survey matrix for threatened species considered likely to 

occur within the locality. Species and survey month is shaded in Table 9. Cross-hatching indicates the timing 

of surveys performed in this investigation. 

 

  

                                                      
 
 
 
 
 
3
 Listed as a TEC under the TSC Act and EPBC Act 

* Exotic Species  
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Table 9 Species Survey Matrix 

Species Name Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec 

Acacia baueri subsp. aspera 
 

Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes 

Acacia gordonii Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes 

Bathurst Copper Butterfly
4
 Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes 

Blue Mountains Water skink Yes Yes 
       

Yes Yes Yes 

Broad-headed Snake 
  

Yes Yes Yes Yes Yes Yes Yes Yes Yes 
 

Brush-tailed Rock-wallaby Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes 

Bynoes Wattle Yes Yes Yes 
     

Yes Yes Yes Yes 

Capertee Stringybark Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes 

Clandulla Geebung Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes 

Darwinia peduncularis Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes 

Deanes Boronia Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes 

Derwentia blakelyi Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes 

Eastern Pygmy-possum
5
 

            
Epacris hamiltonii Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes 

Eucalyptus copulans Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes 

Euphrasia bowdeniae 
        

Yes Yes Yes Yes 

Evans Grevillea Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes 

Fletchers Drumsticks Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes 

Flockton Wattle Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes 

Giant Burrowing Frog Yes Yes Yes Yes Yes 
   

Yes Yes Yes Yes 

Giant Dragonfly Yes 
          

Yes 

Hairy Geebung Yes Yes Yes Yes Yes 
      

Yes 

Haloragodendron lucasii Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes 

Klaphakes Sedge Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes 

Koala Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes 

Large-eared Pied Bat Yes Yes Yes Yes 
    

Yes Yes Yes Yes 

Leionema lachnaeoides Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes 

Littlejohns Tree Frog Yes Yes 
      

Yes Yes Yes Yes 

Musty Leek Orchid 
          

Yes Yes 

Narrow-leaf Finger Fern Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes 

Needle Geebung Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes 

Persoonia hindii Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes 

Pultenaea sp. Olinda Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes 

Red-crowned Toadlet Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes 

Rosenbergs Goanna Yes Yes 
        

Yes Yes 

Rylstone Bell Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes 

Small Pale Grass-lily Yes Yes 
      

Yes Yes Yes Yes 

                                                      
 
 
 
 
 
4
 Habitat surveys targeting host plant Bursaria spinosa subsp. lasiophylla 

5
 No survey time specification provided by the BioBanking Credit Calculator 
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Species Name Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec 

Smooth Bush-Pea Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes 

Squirrel Glider Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes 

Thick-leaf Star-hair Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes 

Velleia perfoliata 
        

Yes Yes Yes 
 

Velvet Zieria Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes 

Wollemi Mint-bush Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes 

Woronora Beard-heath Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes 

Xanthosia scopulicola Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes 

3.1.5 Likelihood of Occurrence 

A total of 23 threatened flora species and 28 threatened fauna species that may occur within the site (Table 

10). The field validated likelihood of occurrence analysis is provided in Appendix 3. 

Table 10 Threatened Species Likely to Occur 

Scientific Name Common Name TSC Act EPBC Act 

Plants 
   

Acacia baueri subsp. aspera 
 

E 
 

Acacia bynoeana Bynoe's Wattle E V 

Acacia flocktoniae Flockton Wattle V V 

Acacia gordonii 
 

E E 

Acacia meiantha 
 

E - 

Boronia deanei 
 

V V 

Caesia parviflora Small Pale Grass-lily E - 

Caladenia tessellata Thick-lip Spider Orchid E V 

Carex klaphakei 
 

E - 

Cryptostylis hunteriana Leafless Tongue-orchid V V 

Darwinia peduncularis 
 

V - 

Derwentia blakelyi 
 

V - 

Epacris hamiltonii 
 

E E 

Persoonia acerosa 
 

V V 

Persoonia hindii Persoonia hindii E - 

Persoonia hirsuta Hairy Geebung E E 

Persoonia marginata 
 

V V 

Prasophyllum fuscum Tawny Leek-orchid CE V 

Prasophyllum pallens 
 

V - 

Prasophyllum petilum 
 

E E 

Prasophyllum sp. Wybong A leek orchid - CE 

Pultenaea glabra 
 

V V 

Rhizanthella slateri 
 

V E 

Birds 
   

Botaurus poiciloptilus Australasian Bittern E E 

Callocephalon fimbriatum Gang-gang Cockatoo V - 

Pyrrholaemus sagittatus Speckled Warbler V - 

Climacteris picumnus victoriae Brown Treecreeper (eastern subspecies) V - 
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Scientific Name Common Name TSC Act EPBC Act 

Daphoenositta chrysoptera Varied Sittella V - 

Glossopsitta pusilla Little Lorikeet V - 

Hieraaetus morphnoides Little Eagle EP - 

Lophoictinia isura Square-tailed Kite V - 

Ninox connivens Barking Owl V - 

Ninox strenua Powerful Owl EP - 

Petroica boodang Scarlet Robin V - 

Tyto novaehollandiae Masked Owl V - 

Mammals 
   

Cercartetus nanus Eastern Pygmy-possum V - 

Chalinolobus dwyeri Large-eared Pied Bat V V 

Dasyurus maculatus maculatus Spotted-tailed Quoll V E 

Isoodon obesulus obesulus Southern Brown Bandicoot (eastern) E - 

Miniopterus australis Little Bentwing-bat V - 

Miniopterus schreibersii oceanensis Eastern Bentwing-bat V - 

Pseudomys novaehollandiae New Holland Mouse - V 

Pteropus poliocephalus Grey-headed Flying-fox V V 

Saccolaimus flaviventris Yellow-bellied Sheathtail-bat V - 

Amphibians 
   

Heleioporus australiacus Giant Burrowing Frog V V 

Litoria littlejohni Littlejohn's Tree Frog V V 

Pseudophryne australis Red-crowned Toadlet V - 

Reptiles 
   

Eulamprus leuraensis Water skink E E 

Hoplocephalus bungaroides Broad-headed Snake E V 

Varanus rosenbergi Rosenberg's Goanna V - 

Insecta 
   

Petalura gigantea Giant Dragonfly E - 

Notes:  

V = Vulnerable  CE = Critically Endangered  E2 = Endangered Population 

E = Endangered M = Migratory species 

3.2 Vegetation and Flora Survey 

3.2.1 Vegetation Types (DEC 2006) 

An estimated 43.56 ha of native vegetation cover was mapped within the site. Ground truthing of regional 

native vegetation cover mapping (DEC 2006) identified inaccuracies in vegetation typing and boundaries; an 

expected result attributed to differing scale. Table 11 below lists the vegetation communities within the site, 

according to the DEC (2006) nomenclature, and are mapped in Figure 6 and 7. 
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Table 11  Vegetation Communities within the Site (DEC 2006) 

Map Unit DEC (2006) Area (ha) 

6 Montane Sheltered Narrow-leaved Peppermint Forest 4.87 

26   Newnes Plateau Narrow-leaved Peppermint - Silver-top Ash Layered Open Forest 22.25 

26a  Newnes Plateau Gum Hollows variant: Brittle Gum - Mountain Gum, Scribbly Gum - Snow Gum  6.53 

28   Sandstone Plateau And Ridge Scribbly Gum - Silver-top Ash Shrubby Woodland 1.11 

30   Exposed Blue Mountains Sydney Peppermint - Silver-top Ash Shrubby Woodland 6.62 

45   Newnes Plateau Tea Tree - Banksia - Mallee Heath 1.27 

46   Newnes Plateau Dwarf Sheoak - Banksia Heath 0.51 

50   Newnes Plateau Shrub Swamp 0.40 

XX Exotic 4.97 

62   Cleared and Severely Disturbed Lands (i.e. mineral earth, rock, road, rail, infrastructure) 10.75 

Total 59.28 

Descriptions for these vegetation types are provided in the following sections. 
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3.2.1.1 MU 6 Montane Sheltered Narrow-leaved Peppermint Forest 

 

Plate 1 Montane Sheltered Narrow-leaved Peppermint Forest 

 

Description:  Limited to the western part of the study area where it exhibits a preference for south-west 

facing slopes on steep gradients. 

 

Total area: 4.87 ha 

 

Canopy Layer: 18 to 25 m – 44% Percentage Foliage Cover (PFC). Dominant species include; Eucalyptus 

radiata (Narrow-leaved Peppermint) and Eucalyptus sieberi (Silvertop Ash). Other non-

dominant species include and Eucalyptus dalrympleana (Mountain Gum) and Eucalyptus 

piperita (Sydney Peppermint). 

 

Shrub Layer:  1 to 6 m – 10%  PFC. Dominant shrub species included; Acacia obliquinervia (Mountain 

Hickory), Daviesia latifolia (Hop Bitter-pea), Boronia microphylla (Small Flowered Boronia), 

Hakea dactyloides (Broad-leaved Hakea), Leptospermum polygalifolium subsp. 

polygalifolium (Tantoon) and Leucopogon lanceolata (Lance-leaf Beard-heath).  

 

Ground Layer:  0 to 0.8 m – 30-70% PFC. Dominant species included; Rytidosperma pallidum (Silvertop 

Wallaby Grass), Lomatia silaifolia (Crinkle Bush), Amperea xiphoclada (Broom Spurge), 

Lomandra longifolia (Spiny-headed Mat-rush) and Pteridium esculentum (Bracken).  

Classification: This vegetation type is not commensurate with a listed TEC. 
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3.2.1.2 MU 26 Newnes Plateau Narrow-leaved Peppermint - Silver-top Ash Layered Open Forest 

 

Plate 2 MU 26 Newnes Plateau Narrow-leaved Peppermint - Silver-top Ash Layered Open Forest 

 

Description:  This vegetation community is widespread occurrence across the study area with the majority 

of vegetated surfaces in the eastern section of the site characterised by this vegetation type 

(Clarence). It forms open forest on the ridge tops and plateaux. This vegetation community 

was generally open in structure with a sparse shrub layer, although the recent influence of 

wildfire has generated substantial understorey regeneration. 

 

Total area: 22.25 ha 

 

Canopy Layer: 12 to 28 m – 30% PFC. Dominant species included; Eucalyptus sieberi (Silvertop Ash), 

Eucalyptus radiata (Narrow-leaved Peppermint) and Eucalyptus dives (Broad-leaved 

Peppermint). Locally, Eucalyptus oreades (Blue Mountains Ash) was dominant. Eucalyptus 

piperita (Sydney Peppermint) was absent.  

 

Shrub Layer:  1 to 4 m – 2 to 25% PFC. Dominant shrub species included; Monotoca scoparia, Daviesia 

latifolia (Hop Bitter-pea), Hakea dactyloides (Broad-leaved Hakea), Petrophile pulchella 

(Conesticks), Acacia dorothea (Dorothy’s Wattle), Persoonia myrtilloides subsp. myrtilloides 

(Myrtle Geebung), Isopogon anemonifolius (Flat-leaved Drumsticks), Leptospermum 

arachnoides and Banksia spinulosa var. spinulosa (Hairpin Banksia). 

Ground Layer:  0 to 1 m – 30% PFC. Dominant species included; Rytidosperma pallidum (Silvertop Wallaby 

Grass), Dianella revoluta var. revoluta (Spreading Flax Lily), Lomandra glauca (Pale Mat-

rush), Poa sieberiana (Tussock Grass), Hibbertia serpyllifolia (Hairy Guinea Flower), Phyllota 

squarrosa (Dense Phyllota) and Boronia microphylla (Small-leaved Boronia). 

Classification: This vegetation type is not commensurate with a listed TEC. 
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3.2.1.3 MU 26a Newnes Plateau Gum Hollows variant: Brittle Gum - Mountain Gum, Scribbly Gum - 

Snow Gum Shrubby Open Forest 

 

Plate 3 MU 26 Newnes Plateau Gum Hollows variant: Brittle Gum - Mountain Gum, Scribbly Gum - Snow Gum 
Shrubby Open Forest 

Description:  This community occurs in slight depression and hollows. It is a variation of MU26 (described 

above) that differs in being shorter and characterised by an increased incidence of 

Eucalyptus mannifera (Brittle Gum) and Eucalyptus sclerophylla (Scribbly Gum). This 

community occurred in gentle depressions while MU26 was found on the plateau-top.  

Total area: 6.53 ha 

Canopy Layer: 10 to 16 m – 10 to 20% PFC. Dominant species included; Eucalyptus mannifera (Brittle 

Gum) and Eucalyptus sclerophylla (Scribbly Gum) with occasional Eucalyptus radiata 

(Narrow-leaved Peppermint) and Eucalyptus dives (Broad-leaved Peppermint). Sporadic 

Eucalyptus stricta (Blue Mountains Mallee) and Eucalyptus gregsoniana (Wolgan Snow 

Gum) were observed near the margins of wet / dry heath. 

Shrub Layer:  2 to 4 m – 5 to 25% PFC. Dominant shrub species included; Monotoca scoparia, Daviesia 

latifolia (Hop Bitter-pea), Hakea dactyloides (Broad-leaved Hakea), Leptospermum 

polygalifolium subsp. polygalifolium (Tantoon), Leptospermum grandifolium (Woolly Tea-

tree), Persoonia laurina (Geebung), Banksia spinulosa var. spinulosa (Hairpin Banksia), , 

Acacia terminalis (Sunshine Wattle) and Acacia dorothea (Dorothy’s Wattle). 

Ground Layer:  0 to 1.5 m – variable 40 to 80% PFC. Dominant species included; Rytidosperma pallidum 

(Silvertop Wallaby Grass), Poa sieberiana (Tussock Grass), Phyllota squarrosa (Dense 

Phyllota), Dianella revoluta var. revoluta (Blueberry Lily), Dianella longifolia (Blue Flax Lily), 

Grevillea laurifolia (Laurel-leaf Grevillea), Pteridium esculentum (Bracken), Austrostipa 

scabra (Speargrass), Pimelea linifolia (Slender Rice Flower), Aristida ramosa (Speargrass), 

Patersonia longifolia (Dwarf Purple Flag) and Gahnia filifolia. 

Classification: This vegetation type is not commensurate with a listed TEC. 
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3.2.1.4 MU 28 Sandstone Plateau And Ridge Scribbly Gum - Silver-top Ash Shrubby Woodland 

 

Plate 4 MU 28 Sandstone Plateau And Ridge Scribbly Gum - Silver-top Ash Shrubby Woodland 

Description:  This vegetation community occurs in the western parts of the study area. It occurs along the 

tops of broad ridges on soils that are usually shallow sandy loams often with loose rocks. It 

forms open woodlands with a sparse shrub layer.  

Total area: 1.11 ha 

Canopy Layer: 7 to 20 m – 25 to 35% PFC. Dominant species included; Eucalyptus sclerophylla (Hard-

leaved Scribbly Gum) and Eucalyptus sieberi (Silver-top Ash) with the occasional Eucalyptus 

radiata (Narrow-leaved Peppermint).  

Shrub Layer:  0.5 to 6.0 m – 3 to 15% PFC. Dominant shrub species included; Leptospermum 

arachnoides, Acacia terminalis (Sunshine Wattle), Banksia spinulosa var. spinulosa (Hairpin 

Banksia), Hakea dactyloides (Broad-leaved Hakea), Leptospermum trinervium (Slender Tea-

tree), Daviesia latifolia (Hop Bitter-pea), Monotoca scoparia, Persoonia levis (Broad-leaved 

Geebung) and Isopogon anemonifolius (Flat-leaved Drumsticks). 

Ground Layer:  0 to 0.6 m – 10 to 25% PFC. Lomandra glauca (Pale Mat-rush), Poa labillardierei (Tussock 

Grass), Caustis flexuosa (Curly Wig), Boronia microphylla (Small-leaved Boronia), Dampiera 

stricta (Blue Dampiera), Austrostipa pubescens (Speargrass), Dianella revoluta var. revoluta 

(Blueberry Lily) and Hibbertia serpyllifolia (Hairy Guinea Flower). 

Classification: This vegetation type is not commensurate with a listed TEC. 
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3.2.1.5 MU 30 Exposed Blue Mountains Sydney Peppermint - Silver-top Ash Shrubby Woodland 

 

Plate 5 MU 30 Exposed Blue Mountains Sydney Peppermint - Silver-top Ash Shrubby Woodland 

Description:  This vegetation community occurs in the west and the north east of the study area. It forms 

open woodlands with moderately dense understorey shrubs found along the gentle slopes 

along and just off the tops of broad ridges.  

Total area: 6.62 ha 

Canopy Layer: 11 to 28 m – 25% average PFC. Dominant species included; Eucalyptus sieberi (Silvertop 

Ash) and Eucalyptus piperita (Sydney Peppermint) with Eucalyptus sclerophylla (Hard-

leaved Scribbly Gum).  

Shrub Layer:  0.5 to 4 m – 20% average PFC. Dominant shrub species included; Petrophile pulchella 

(Conesticks), Lomatia silaifolia (Crinkle Bush), Dillwynia phylicoides, Leptospermum 

polygalifolium subsp. polygalifolium (Tantoon), Platysace linearifolia (Narrow-leafed 

Platysace), Daviesia latifolia (Hop Bitter-pea), Hakea dactyloides (Broad-leaved Hakea), 

Banksia spinulosa var. spinulosa (Hairpin Banksia), Isopogon anemonifolius (Flat-leaved 

Drumsticks), Leptospermum trinervium (Slender Tea Tree), Acacia terminalis (Sunshine 

Wattle) and Persoonia levis (Broad-leaved Geebung). 

Ground Layer:  0.5 m – 12.5% average PFC. Lomandra glauca (Pale Mat Rush), Caustis flexuosa (Curly 

Wig), Phyllota squarrosa (Dense Phyllota), Hibbertia serpyllifolia (Hairy Guinea Flower), Poa 

sieberiana (Tussock Grass), Dianella revoluta var. revoluta (Blue Flax Lily), Rytidosperma 

pallidum (Silvertop Wallaby Grass), Platysace linearifolia (Narrow-leaved Platysace) and 

Boronia microphylla (Small Leaved Boronia). 

Classification: This vegetation type is not commensurate with a listed TEC. 
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3.2.1.6 MU 45 Newnes Plateau Tea Tree - Banksia - Mallee Heath 

 

Plate 6 MU 45 Newnes Plateau Tea Tree - Banksia - Mallee Heath  

Description: This vegetation community occurs only in the eastern part of the study area on the Mt Sinai 

soil landscape. It occurs on shallow soils on the exposed crests of the Newnes Plateau but 

is not associated with exposed rock outcrops.  

Total area: 1.27 ha 

Canopy Layer: 1.25 to 8 m – 15% PFC. Characterised by scattered Eucalyptus gregsoniana (Wolgan Snow 

Gum) and Eucalyptus mannifera (Brittle Gum). Eucalyptus stricta (Blue Mountains Mallee), 

Eucalyptus pauciflora (Snow Gum) and Eucalyptus sieberi (Silvertop Ash) also occurs but 

less commonly. 

Shrub layer:  0.5 to 1 m – 40% PFC. Dominant species include Allocasuarina nana (Dwarf She-oak), 

Isopogon anemonifolius (Flat-leaved Drumsticks), Hakea laevipes, Hakea pachyphylla, 

Leptospermum arachnoides, Hakea dactyloides (Broad-leaved Geebung) and Banksia 

spinulosa var. spinulosa (Hairpin Banksia). 

Ground Layer:  0 to 0.5 m – 30 to 48% PFC. Dominated by Ptilothrix deusta, Lepyrodia scariosa (Scale 

Rush), Epacris microphylla (Coral Heath), Lepidosperma laterale (Variable Sword-sedge), 

Gahnia microstachya, Phyllota squarrosa (Dense Phyllota), Lomandra glauca (Pale Mat-

rush), Cheilanthes sieberi (Poison Rock Fern) and Mitrasacme polymorpha (Mitrewort). 

Classification: This vegetation type is not commensurate with a listed TEC. 
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3.2.1.7 MU 46 Newnes Plateau Dwarf Sheoak - Banksia Heath 

 

Plate 7 MU 46 Newnes Plateau Dwarf Sheoak - Banksia Heath  

Description: This vegetation community occurs in a few very small patches in the southern end of the 

study area. In these few restricted locations it occurred on often skeletal Narrabeen 

sediments and soils on rock shelves. It forms a dense low mostly treeless heath.  

Total area: 0.51 ha 

Canopy Layer:  2 to 5 m with very sparse to absent 0 - 1% PFC. Dominant species was: Eucalyptus 

mannifera (Brittle Gum). 

Shrub layer:  1 to 2 m with 85% PFC Dominant species include Allocasuarina nana (Dwarf She-oak), 

Hakea dactyloides (Broad-leaved Geebung), Conospermum taxifolium (Variable Smoke-

bush) and Gahnia clarkei (Tall Saw-sedge). 

Ground layer:  0.2 to 0.5 m with 10 to 20% PFC Dominant species include Dampiera stricta (Blue 

Dampiera), Phyllota squarrosa (Dense Phyllota), Patersonia longifolia (Purple Flag), 

Lomandra glauca (Pale Mat-rush) and Stylidium graminifolium (Grass-leaved Trigger Plant). 

Classification: This vegetation type is not commensurate with a listed TEC. 
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3.2.1.8 MU 50 Newnes Plateau Shrub Swamp 

 

Plate 8 MU 50 Newnes Plateau Shrub Swamp  

Description:  This vegetation community occurs along long gentle open drainage lines found in the study 

area. It forms a dense wet heath with an unevenly textured tussock / hummock grassy 

sedge understorey.  

Total area: 0.40 ha 

Canopy Layer: 5 to 8 m – 0 to 10% PFC. Generally absent in the core of the community, only sparsely 

present within the margins. Typical species are dependent upon topographic context and 

composition of adjoining vegetation, but were observed to include; Eucalyptus mannifera 

(Brittle Gum) and Eucalyptus sieberi (Silver) in deep drainage lines. 

Shrub Layer:  0.6 to 2 m – 45 to 60% PFC. Dominant shrub species included; Leptospermum grandifolium 

(Woolly Tea Tree), Baeckea linifolia (Weeping Baeckea), Grevillea acanthifolia (Bog 

Grevillea), Epacris paludosa (Swamp Epacris), Banksia spinulosa var. spinulosa (Hairpin 

Banksia), Leptospermum polygalifolium subsp. polygalifolium (Tantoon) and Leptospermum 

obovatum.  

Ground Layer:  0 to 0.8 m – 10 to 60% PFC. Dominant species included; Gleichenia dicarpa (Pouched Coral 

Fern), Empodisma minus, Baloskion australe, Lepidosperma limicola (Razor Sedge), Xyris 

ustulata (Yellow Flag), Pimelea linifolia (Slender Rice Flower), Epacris microphylla (Coral 

Heath), Schoenus moorei, Gahnia sieberiana (Red-fruited Saw-sedge) and Gymnoschoenus 

sphaerocephalus (Button Grass). 

Classification: This community corresponds to Newnes Plateau Shrub Swamp in the Sydney Basin 

Bioregion EEC as listed in the TSC Act. This vegetation community also corresponds to a 

component of Temperate Highland Peat Swamps on Sandstone EEC as listed in the EPBC 

Act. 
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3.2.1.9 Exotic vegetation cover 

Lands cleared of native vegetation areas occur mainly on the roadside environments but also sporadically in 

larger patches particularly in the extreme west. These patches comprised varied exotic species richness 

including Rubus fruticosis agg. (Blackberry), Holcus lanatus (Yorkshire Fog), Eragrostis curvula (African 

Lovegrass), Verbena bonariensis (Purpletop), Bidens pilosa (Cobblers Pegs) and Paspalum dilatatum 

(Paspalum). Plate 9 exhibits the character of this vegetation. 

 

Plate 9 Photo of cleared area comprising luxuriant Blackberry growth 

3.2.2 Flora 

3.2.2.1 Inventory  

A total of 179 flora species have been identified within the site including nine exotic species as listed in 

Appendix 4. The extent of the noxious Rubus fruticosis agg. (Blackberry) within the study area was mapped 

and is shown in Figure 8. 

3.2.2.2 Significant Species 

Targeted searches for threatened flora species identified as potentially occurring within the study area (see 

Table 6) were conducted during field surveys. Acacia meiantha, a threatened flora species listed as 

endangered on the TSC Act, was observed in the eastern section of the site as shown in Figure 9. A total of 

145 specimens were observed beneath the powerline easement east of the railway crossing. All specimens 

were located south of the current road pavement. A Diuris species of unknown identity (probably Diuris 

brevissima) observed coincident with the Acacia meiantha is not a listed threatened species but is classed as 

rare and exhibits a highly restricted distribution (Plantnet accessed in December 2015). No species listed 

under the EPBC Act were identified during these searches. 
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3.2.3 BioMetric 

3.2.3.1 PCTs 

Native vegetation types and area coverage, as listed in Table 12, condenses to five PCTs as per PCT 

equivalents specified in Table 7.  

Table 12 PCTs within the Site 

PCT (OEH 2015) and Number of Plots (n = #) 

Cleared in 
Major 

Catchment 
Area (%) 

Area 
(ha) 

HN508 Blue Mountains Mallee Ash - Dwarf Casuarina heath of the upper Blue Mountains, 
Sydney Basin (n = 1) 

5 1.78 

HN558 Narrow-leaved Peppermint - Mountain Gum - Brown Barrel moist open forest on high 
altitude ranges, northern South Eastern Highlands (n = 1) 

30 4.87 

HN584 Silvertop Ash - Narrow-leaved Peppermint open forest on ridges of the eastern 
tableland, South Eastern Highlands and South East Corner (n = 8) 

20 29.89 

HN600 Sydney Peppermint - Silvertop Ash heathy open forest on sandstone ridges of the 
upper Blue Mountains, Sydney Basin (n = 5) 

20 6.62 

HN633 Baeckea linifolia - Grevillea acanthifolia subsp. acanthifolia shrub/sedge swamp on 
sandstone, Sydney Basin Bioregion (n = 3) 

10 0.40 

None of the PCTs identified within the site are classified as overcleared or highly overcleared. 

3.2.3.2 Site Value 

Mean site values scores provided in Table 13 were calculated from the BioMetric plot data attached in 

Appendix 4. 

Table 13 Mean BioMetric and Site Value Scores 

PCT NPSR 
NOS 
(%) 

NMS 
(%) 

NGCG 
(%) 

NGCS 
(%) 

NGCO 
(%) 

ES  
(%) 

OR 
(%) 

NHT       
# 

FL  
(m) 

Site 
Value 

HN508 30 62 2.2 46 10 82 0 1 0 0 88.41 

HN558 15 35 25 15 15 20 15 1 0.5 20 59.53 

HN584 30 
19.3 
±8.3 

8.1 
±10.5 

42.3 
±34.1 

44.3 
±24.9 

47.0 
±15.8 

0 1 
0.1 
±0.4 

10.8 
±9.8 

52.60 

HN600 35 
20.8 
±11.3 

3.0 
±1.6 

27.6 
±21.0 

21.2 
±7.8 

31.6 
±7.1 

0 1 0 
3.9 
±4.1 

45.31 

HN633 25 
51.5 
±20.5 

2.0 
±2.0 

22.0 
±38.1 

6.7 
±4.2 

86.0 
±6.9 

0 1 0 0 83.33 

A number of condition states ranging from benchmark (i.e. > 70 site value score) to sub-benchmark were 

recognised and mapped in a GIS for constraints mapping. 

3.3 Fauna Survey 

Survey techniques employed to determine fauna species composition within the site resulted in the detection 

of 96 species. An inventory of the fauna species observed/ recorded is provided in Appendix 5. Significant 

fauna observations are shown in Figure 10. 
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3.3.2 Mammal Census 

3.3.2.1 Ground Mammals 

Open forest and woodland communities containing grassy understorey components provide suitable habitat 

for a number of terrestrial mammals. Three species of macropod were observed within the study area, 

namely the Red-necked Wallaby (Macropus rufogriseus), Eastern Grey Kangaroo (Macropus giganteus) and 

Swamp Wallaby (Wallabia bicolor). These species would occupy grassy areas of open woodland 

communities where foraging can occur. The Common Wombat (Vombatus ursinus) was also recorded. 

3.3.2.2 Arboreal  Mammals 

Canopy tree species and understorey proteaceous shrubs provide abundant foraging resources, such as 

foliage, seeds, pollen, nectar and invertebrates for possums, gliders and bats. However, due to the October 

2013 wildfire event, it is considered that habitat conditions is less than ideal to support arboreal mammal 

species (i.e. loss of hollow-bearing trees and midstorey structure). Only one species was observed during 

spotlighting, namely the Common Ringtail Possum (Pseudocheirus peregrinus). Although not observed / 

trapped during surveys, there is suitable habitat for the threatened Eastern Pygmy Possum.  

3.3.2.3 Microchiropteran Bats 

Six microchiropteran bat species were recorded within study area, these being: 

 Gould’s Wattled Bat (Chalinolobus gouldii);  

 Chocolate Wattled Bat (Chalinolobus morio);  

 White-striped Freetail Bat (Tadarida australis);  

 Large Forest Bat (Vespadelus darlingtoni); 

 Southern Forest Bat (Vespadelus regulus); and 

 Little Forest Bat (Vespadelus vulturnus). 

None are listed as threatened. None were observed exiting the bridge structure during the three dusk 

surveys indicating that this structure is unlikely to be used by roosting bats. 

3.3.3 Avifauna census 

A moderate diversity of common open forest birds including those characterising elevated habitats were 

observed across the study area. Avian species groups encountered included Honeyeaters, Fairy-wrens, 

Thornbills, Magpie / Currawongs, Parrots / Cockatoos, Whistlers and Frogmouths. Three threatened bird 

species (vulnerable) including the Varied Sittella (Daphoenositta chrysoptera), Diamond Firetail 

(Stagonopleura guttata) and Gang-gang Cockatoo (Callocephalon fimbriatum) were recorded during surveys. 

These were observed in the Dargans Creek catchment in the Clarence section of the study area (Figure 10). 

3.3.4 Herpetofauna Census 

3.3.4.1 Reptiles 

Targeted and opportunistic herpetofauna searches for the Blue Mountains Water Skink (Eulamprus 

leuraensis) in suitable habitat failed to detect this species within the study area. This species been recorded 

in the Dargans Creek catchment and is expected to occur in shrub swamps located adjacent the study area.  
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The failure to detect this species within the study area is likely attributed to small area of suitable habitat 

available within the study area, its post fire condition (i.e. altered vegetation structure, depleted peat and 

reduced soil moisture) and the lack of ideal habitat (i.e. prefers permanently wet sedge dominated parts of a 

shrub swamp where the Giant Dragonfly is known to occur). 

3.3.4.2 Amphibians 

Seven amphibian species were observed including the Common Eastern Toadlet (Crinia signifera), Bleating 

Tree Frog (Litoria dentata), Whistling Treefrog (Litoria verreauxi), Smooth Toadlet (Uperolea laevigata), 

Pobble Bonk (Limnodynastes dummerulii subsp. grayii) and Striped Marsh Frog (Limnodynastes peroni). No 

threatened herpetofauna were detected within the study area. Searches for the Red-crowned Toadlet 

performed in two locations after rainfall failed to result in detection.  

3.4 Fauna Habitat 

3.4.1 Terrestrial 

The forested areas of the study area are composed of moist, mostly dense ground cover, with species 

including Gahnia, Hypolepis and Pteridium esculentum (Bracken Fern) providing ground cover for small 

mammals, reptiles and frogs. A moderate amount of leaf litter was present, as well as a good coverage of 

moss, lichen and fungi, suggesting much of the site retain moisture for prolonged periods of time. Some 

disturbance is apparent along tracks and old mountain bike trails, but otherwise this is considered a 

continuous patch of intact vegetation. The cleared, open areas of the study area show suitability for larger 

macropods with a deceased Eastern Grey Kangaroo (Macropus giganteus) found within north eastern 

clearing in the study area.  

3.4.2 Arboreal 

There is a perceived lack of hollows within the vegetation surveyed throughout the site, thereby limiting 

roosting and nesting habitat for arboreal mammals, owls and micro bats. However, high bird species 

richness and abundance was encountered, reflecting the availability of foraging resources, an important 

winter foraging resource for many species. Species mainly included passerine or songbird species that are 

not dependant on hollows for breeding. Hollow-dependant species observations were limited to parrot 

species, which typically exhibit large home ranges that include vegetation with foraging values only. 

3.4.3 Koala Habitat 

3.4.3.1 SEPP 44 

Assessment of potential Koala habitat under SEPP 44 requires the following steps be undertaken: 

First Consideration – Is the land ‘Potential Koala Habitat’? 

If the total tree cover contains 15% or more of the Koala food tree species listed in Schedule 2 of SEPP 44, 

then it is deemed to be “potential” Koala habitat. Identification of ‘Potential Koala Habitat requires the 

determination of the presence of ‘Core Koala Habitat’. 

Lithgow LGA is listed in Schedule 1 of SEPP 44 and therefore the Project is subject to SEPP 44 assessment. 

Of those species recorded within the study area none are listed under Schedule 2 of SEPP 44 as a primary 

feed tree. Therefore, the study area does not comprise any lands that would constitute ‘Potential Koala 

Habitat’.  
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Second Consideration – Is the land ‘Core Koala Habitat’? 

“Core Koala Habitat” is defined as an area of land with a resident population of Koalas, evidenced by 

attributes such as breeding females (females with young), recent sightings and historical records of a Koala 

population. There are no records of breeding Koala’s within or adjacent the study area. Therefore, the study 

area cannot be classified as “Core Koala habitat”.  

3.4.3.2 Commonwealth Referral Guidelines for the Koala 

An analysis performed in accordance with the Commonwealth referral Guidelines for the Koala is provided in 

Table 14. The analysis concluded that the Project does not require referral for impacts on the Koala. 

Table 14 Referral Guidelines: Koala 

Attribute Inland Score 

Koala 
occurrence 

Evidence of one or more koalas within the last 5 years. Score (+ 2) 

0 

Evidence of one or more koalas within 2 km of the edge of the impact area within the last 10 
years. 

Score (+ 1) 

None of the above. Score (0) 

Vegetation 
composition  

Has forest, woodland or shrubland with emerging trees with 2 or more known koala food tree 
species,OR 

1 food tree species that alone accounts for >50% of the vegetation in the relevant strata. 
Score (+ 2) 0 

Has forest, woodland or shrubland with emerging trees with only 1 species of known koala 
food tree present. Score (+ 1) 

None of the above. Score (0) 

Habitat 
connectivity  

Area is part of a contiguous landscape ≥ 1000 ha.  Score (+ 2) 

+2 Area is part of a contiguous landscape < 1000 ha, but ≥ 500 ha. Score (+ 1) 

None of the above.  Score (0) 

Key existing 
threats 

Little or no evidence of koala mortality from vehicle strike or dog attack at present in areas 
that score 1 or 2 for koala occurrence. Areas which score 0 for koala occurrence and have no 
dog or vehicle threat present. Score (+ 2) 

0 
Evidence of infrequent or irregular koala mortality from vehicle strike or dog attack at present 
in areas that score 1 or 2 for koala occurrence, OR Areas which score 0 for koala occurrence 
and are likely to have some degree dog or vehicle threat present. Score (+ 1) 

Evidence of frequent or regular koala mortality from vehicle strike or dog attack in the study 
area at present, OR Areas which score 0 for koala occurrence and have a significant dog or 
vehicle threat present. Score (0) 

Recovery 
value 

Habitat is likely to be important for achieving the interim recovery objectives for the relevant 
context. Score (+2) 

0 
Uncertain whether the habitat is important for achieving the interim recovery objectives for the 
relevant context. Score (+1) 

Habitat is unlikely to be important for achieving the interim recovery objectives for the relevant 
context. Score (0) 

Total 2 
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4.0 Biodiversity Values 

Biodiversity values of the study area were quantified in accordance with the methods outlined in Section 2.6 

and presented in the Biodiversity Constraints prepared for the Project (RPS 2016). A biodiversity constraint 

map generated from this analysis is provided in Figure 11 and Figure 12. Biodiversity values, totalled on a 

patch basis, are specified in Table 15.  

Table 15 Biodiversity Values 

PCT Patch condition Links 
Patch 
size 

Cleared 
status 

Conserv 
status 

Ecosystem 
predicted 

Koala Total 

HN508  

mallee shrubland 
open woodland 

shrubland 
sedgeland 

5                  
5                     
5                                   
5 

5                  
5                     
5                                   
5 

0                  
0                     
0                                   
0 

0                  
0                     
0                                   
0 

5                  
5                     
5                                   
5 

0                  
0                     
0                                   
0 

15                  
15                     
15                                   
15 

HN558  
open forest  
shrubland 

5                   
5 

5                   
2 

0                   
0 

0                   
0 

5                   
2 

0                   
0 

15                   
9 

HN584  

open forest  
woodland       

open woodland  
shrubland  
grassland 

5                  
5                     
5                                   
5                                  
5 

5                  
5                     
4                                   
2                                  
1 

0                  
0                     
0                                   
0                                  
0 

0                  
0                     
0                                   
0                                  
0 

5                  
5                     
4                                   
2                                  
1 

0                  
0                     
0                                   
0                                  
0 

15                  
15                     
13                                   
9                                  
7 

HN600  
open forest 
woodland        

open woodland 

5                  
5                     
5                                    

5                  
5                     
4                                    

0                  
0                     
0                                    

0                  
0                     
0                                    

5                  
5                     
4                                    

0                  
0                     
0                                    

15                  
15                     
13                                    

HN633  
Shrubland 
sedgeland 

5                     
5 

5                     
5 

0                     
0 

4                     
4 

5                     
5 

0                     
0 

19                     
19 

The majority of patches are classified as having a ‘high’ biodiversity value. ‘Patch condition’ is responsible for 

lower biodiversity valuation as the potential incidence of ecosystem predicted species within these patches is 

compromised by the reduced habitat values. 
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5.0 Impact Analysis 

5.1 Background 

Project design had regard for the biodiversity values identified in RPS (2016) as summarised in Section 4. 

Vegetation and habitat loss arising as a consequence of the Project following impact avoidance 

considerations for biodiversity values identified in Section 4 is shown in Figures 13 and 14. Direct and 

indirect impacts are discussed in the following sections following consideration of the project description 

outlined in Section 1.2. 

5.2 Direct Impacts 

The Project would involve the establishment of additional tar seal following the construction of overtaking 

lanes, resulting in a greater road width for the majority of the Scenic Hill section. A new bridge construction is 

proposed across an existing train line in the Clarence section with additional road width also proposed to 

align with the approach for the new bridge. Construction works are expected to occur within the hours of 7am 

and 6pm. Specific potential impacts on vegetation and fauna are detailed in the following sections.  

5.2.1 Vegetation loss 

The Project is expected to remove approximately 13.11 ha of native vegetation comprising 13.08 ha of 

woodland/ forest habitat and 0.03 ha of ‘freshwater wetlands’ as indicated in Table 16. 

Table 16 Project Impacts on PCTs 

PCT 
CMA 

Cleared (%) 
Area 
(ha) 

HN508 Blue Mountains Mallee Ash - Dwarf Casuarina heath of the upper Blue Mountains, 
Sydney Basin 

5 0.20 

HN558 Narrow-leaved Peppermint - Mountain Gum - Brown Barrel moist open forest on 
high altitude ranges, northern South Eastern Highlands 

30 1.23 

HN584 Silvertop Ash - Narrow-leaved Peppermint open forest on ridges of the eastern 
tableland, South Eastern Highlands and South East Corner  

20 5.83 

HN600 Sydney Peppermint - Silvertop Ash heathy open forest on sandstone ridges of the 
upper Blue Mountains, Sydney Basin  

20 5.82 

HN633 Baeckea linifolia - Grevillea acanthifolia subsp. acanthifolia shrub/sedge swamp on 
sandstone, Sydney Basin Bioregion  

10 0.03 

None of the vegetation loss is associated with an overcleared or highly overcleared PCT (Section 4.1.4), 

however, the removal of HN633 will result in the loss of vegetation forming part of NPSS/ THPSS EEC. 
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5.2.2 Habitat Loss 

Vegetation loss site would reduce the amount of habitat resources for local fauna as follows: 

 Blue Mountains Water Skink and Giant Dragonfly (i.e. NPSS/ THPSS EEC) – 0.03 ha; and 

 Varied Sittella, Gang Gang Cockatoo, Spotted-tailed Quoll, Eastern Pygmy Possum and Scarlet Robin – 

13.08 ha. 

Specific consideration is given to the Varied Sittella and Gang Gang Cockatoo, which have been recorded 

within the study area and are hollow-bearing tree obligate species. Habitat observed within the study area is 

typical of the foraging needs of these species, however, the absence of hollow-bearing trees within the 

impact area means that the Project would not likely have an adverse impact on important lifecycle 

processes. Habitat removal that would impact these species appears limited to ‘foraging habitat’ as no 

hollow-bearing trees were observed within the impact footprint. Thus, the removal of vegetation cover from 

would result in the reduction of foraging resources only. 

The Diamond Firetail was also observed, although the incidence of this species within the study area is 

limited to an opportunistic sighting in the Dargans Creek riparian zone. The Diamond Firetail sighting is 

considered unusual as the species is not normally found in habitat features described for the study area (i.e. 

not a grassy woodland environment). NSW Wildlife Atlas records confirm this as there are no records of this 

species within 10 km of the study area. The nearest record is 16 km to the north of Scenic Hill and is over 15 

years old. 

5.2.3 Vehicle Strike  

The Project would, in places, result in the widening of the road surface thus increasing the traversable 

distance for fauna moving across this road corridor. As a consequence, it is considered that the risk of fauna 

being struck by vehicles would increase. Threatened species most at risk of this indirect impact is the 

Spotted-tailed Quoll.  

The risk of vehicle strike may be exacerbated by the construction of a central barrier for the full length of 

Scenic Hill (with a break to allow access to the Ex-POW Memorial). For the Spotted-tailed Quoll, it is 

considered that the likelihood for vehicle strike would only increase if this section of road is an important 

crossing point for this species. However, Spotted-tailed Quoll movements are normally associated with prey 

rich riparian environments (Belcher 2008; Belcher and Darrant 2004), not dry sclerophyll woodlands on 

ridges and spurs. In this respect, the Project is not likely to interrupt an important Spotted-tailed Quoll 

movement pathway that would otherwise increase the risk of vehicle strike at this location.  

5.3 Indirect Impacts 

5.3.1 Overview 

The ‘edge effect’ describes a collection of factors and processes that influence the presence and abundance 

of species at a boundary such as natural boundaries (e.g. ecotones) or a disturbance of some kind (e.g. 

cleared lands). Edges can occur naturally within ecosystems and include situations such as the common 

boundary between two ecological communities or the boundary between burnt and unburnt vegetation. 

Biodiversity often adapt to the effects of an edge, with some species being partially or wholly reliant on edge 

effects. Bali (2005) identifies the following main factors and processes that operate at a disturbed edge of an 

ecological community: •  

 Microclimate (e.g. localised changes in temperature, wind, light, humidity). 

 Hydrology (i.e. localised changes in surface and subsurface water flows). 

 Altered fire frequency and intensity. 
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 Invasion by exotic plant and animal species. 

 Alteration of soil conditions (e.g. increased sedimentation and nutrient availability). 

 Alteration of vegetation structure (e.g. tree death and increased shrub densities). 

On average, edge effects have been estimated to occur up to 50 metres from the road edge (Bali 2005), 

although much greater distances have been recorded in some road studies (Forman et al. 2003). Edge 

effects are particularly pronounced in patches where a large edge to area ratio exists (i.e. small vegetation 

patches with a proportionally large perimeter). Such conditions often result in the simplification of biodiversity 

values in favour of generalists or edge specialist species. These impacts already exist in the smaller more 

isolated vegetation patches of the study area. The Project is unlikely to have any substantial incremental 

edge effects on these smaller isolated patches over and above existing conditions.  

The greatest potential for edge effects to indirectly impact native vegetation and habitat adjacent to the 

Project is in areas where the Project traverses through large stands of vegetation. Such impacts are 

associated with the shifting of edge effects into vegetation previously unaffected by these impacts. Potential 

edge effects in these areas may include: •  

 Establishment of weeds along boundaries between native vegetation and cleared lands and potential for 

weed incursions into adjacent native vegetation; •  

 Modification of habitat attributes, through increased light and noise levels, and changes to vegetation 

structure, soil nutrient levels and plant species diversity; •  

 Changes to fauna assemblages, including alteration of woodland and forest bird assemblages by edge 

specialists; • 

 Increased predation of vertebrate fauna by predator species that use forest edges for foraging; and •  

 Increased nest predation of small insectivorous birds at forest edges. 

With regards to the above potential edge effects it is considered that establishment of weeds and 

modification of habitat attributes (i.e. noise and water runoff) are the most likely tangible impacts that may 

arise from the Project. Other indirect impacts unrelated to ‘edge effects’ that are to be discussed in the 

following sections include an increased potential for vehicle strike. 

5.3.2 Exotic Flora 

There is the potential for the introduction of weeds where the Project traverses intact stands of native 

vegetation. Further, without the use of appropriate weed management protocols, the Project has the 

potential to facilitate the spread of weeds into adjoining native vegetation. Mitigation measures to be 

implemented during the construction and operational phases of the Project are recommended to manage 

and control the incidence and effect of noxious and environmental weeds on the receiving environment.  

Biodiversity values at greatest risk of being impacted by the incidence of Blackberry are NPSS/ THPSS EEC 

and Acacia meiantha. The incidence of this invasive weed species is widespread throughout the study area 

as shown in Figure 8. Consideration of removal prior to surface disturbance is recommended to minimise the 

potential for increased localised incidence and/ or spread. 

5.3.3 Noise  

Vehicle, plant and construction equipment would increase noise pollution within the study area. This can 

cause disruption to normal fauna activity and often lead to the departure of species from an area. 

Operational noise is unlikely to be any different to that experienced in the current environment. Woodland 

may experience short term non-permanent impacts through the construction period (e.g. Regent Honeyeater, 

Scarlet Robin and Varied Sittella).  
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5.3.4 Runoff 

The removal of vegetation, including both trees and grasses will increase the risk of sediment laden storm-

water run-off. Operational activities also increase the risk of spills into the environment, specifically petroleum 

based materials (e.g. fuel and hydraulic oils). In this respect the Project impacts on the biodiversity 

dependent on freshwater/ aquatic environments has been separately considered (RPS 2016b). 

Matters at greatest risk to terrestrial biodiversity that may be impacted by this factor are species and 

ecological communities with a facultative and / or obligate relationship with water such as NPSS/ THPSS 

EEC, Blue Mountains Water Skink and Giant Dragonfly. The occurrences of these matters are largely 

located upstream of the Project and as such are unlikely to experience any deleterious effects from surface 

disturbances during construction. Post construction impacts are likely to have a similar profile to existing 

conditions, which does not appear to be having a deleterious impact on these matters. 

5.3.5 Cumulative Impacts 

Roads and Maritime are undertaking improvements to the Bells Line of Road Corridor between Kurrajong 

Heights and Bell. This includes a raft of activities such as the construction of overtaking lanes, road 

widening, bridge works and intersection upgrades. Aside from these activities, other development related 

influences that may have a negative impact on biodiversity occurring along this corridor include agriculture, 

residential development, quarrying, transport (i.e. rail) and coal mining (i.e. Clarence colliery). However, a 

large percentage of land use activity within the Bells Line of Road Corridor is attributed to biodiversity 

conservation (i.e. Greater Blue Mountains National Park). 

The average length of the overtaking lane widening is around 935 m and ranges from 700 – 1220 m. There 

will also be a small number of cuttings required and installation of median barriers, which may increase the 

barrier effect for terrestrial fauna movements across the road. The main fauna species potentially impacted 

from the increased width of the road will be small terrestrial mammals, reptiles and arboreal species with the 

main species of concern being the Spotted-tailed Quoll. More mobile threatened species such as large forest 

owls, diurnal birds and microchiropteran bats are expected to be less affected by the widening.  

There is potential for increased risk in vehicle strike resulting in mortality along overtaking lane sections, 

although the impact of the widening on the viability of local fauna populations is likely to remain relatively 

unchanged at a landscape scale. This is due to the limited extent of the widening works and the presence of 

large areas of suitable habitat located either side of the road (i.e. adjacent patch size well exceeding criteria 

for a ‘very large patch’ (OEH 2014). In this respect it is important to note that road sections where median 

barriers are to be installed do not coincide or intersect with higher order riparian zones, which are otherwise 

considered highly integral in the movement patterns of most ground fauna species, notably the Spotted-

tailed Quoll (Belcher and Darrant 2004). On this basis, it is considered that there would be no tangible 

increase in the risk of vehicle strike for such species. 

This is considered in the context of the large expanses of habitat availability in this locality and the low traffic 

volumes, which are expected to remain relatively constant over time. However increased speed at overtaking 

lanes would be expected and may influence the likelihood of vehicle strike.  

Projects along the Bells Line of Road would not result in increased traffic although would contribute to the 

cumulative impact over time. In the context of providing fauna crossing mitigation measures, it is considered 

that the impact of the Project works would not greatly exacerbate baseline conditions thus mandate a need 

for such mitigation outcomes.  
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5.4 Key Threatening Processes 

Key Threatening Processes (KTPs) are listed under Schedule 3 of the TSC Act and EPBC Act. There are 

five KTPs that have the potential to affect biodiversity values within the study area as a consequence of the 

Project, as listed below: 

 Aggressive exclusion of birds from woodland and forest habitat by abundant Noisy Miners (Manorina 

melanocephala); 

 Clearing of native vegetation; 

 Anthropogenic climate change; and 

 Degradation of native riparian vegetation along NSW watercourses. 

“Aggressive exclusion of birds from woodland and forest habitat by abundant Noisy Miners (Manorina 

melanocephala)” 

The removal of approximately 13.08 ha of native vegetation for the Project may contribute to the increased 

dispersal of Noisy Miners into the surrounding vegetation. Although the Project may increase their dispersal, 

it is likely, given the heavy vegetated condition of surrounding areas, that Noisy Miners would not exhibit nigh 

abundance hence aggressive behaviour within the study area or locality. 

 “Clearing of Native Vegetation” 

The Project will require the removal of approximately 13.08 ha of native vegetation for the Project and as 

such will contribute to the KTP “Clearing of Native Vegetation”. Notwithstanding, the contribution and impact 

from the Project is considered to be insignificant as the vegetation loss incurred is associated with PCTs that 

are not currently recognised as overcleared or highly overcleared, nor with the Project make a significant 

contribution to any progression of these PCTs to such a state. 

“Anthropogenic Climate Change” 

The Project will contribute to the KTP “Human Caused Climate Change”. The Project will involve the removal 

of approximately 13.08 ha of native vegetation which is known to be a cause of increase heating of the earth 

(OEH 2015a). Notwithstanding, the contribution and impact from the Project is considered to be insignificant. 

“Degradation of native riparian vegetation along NSW watercourses” 

Vegetation adjacent to riparian environments is proposed for removal and as such the Project may 

incrementally contribute to the KTP ‘Degradation of native riparian vegetation along NSW watercourses’. It is 

considered that the Project is unlikely to result in a large impact in accordance with this KTP, however, it is 

prudent to consider impact minimisation and mitigation where possible to limit the effects of this KTP. 

5.5 Impact Avoidance and Minimisation 

In recognition of the Projects biodiversity constraints (e.g. presence of EECs and CEECs), direct and indirect 

impacts on these constraints and propensity for activating KTPs (Sections 5.2 to 5.4), it is recommended 

that the Project consider the inclusion of impact avoidance and minimisation strategies (i.e. revision of 

Project design and/ or construction methods). Suggested strategies are outlined in the following sections. 

5.5.1 Avoidance 

RMS is committed to avoiding impacts on threatened species and ecological communities as far as 

reasonably practicable as indicted by program commitment 2 of the EPBC Act Strategic Assessment. In this 
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respect, Project design has taken into consideration areas of high biodiversity value (including the NPSS/ 

THPSS EEC) and potential habitat important for associated threatened fauna (i.e. Blue Mountains Water 

Skink and Giant Dragonfly).  

These biodiversity values are generally being avoided by direct/ indirect impacts. The extent of impact 

avoidance achieved is a consequence of the early consideration of biodiversity values raised in the 

Biodiversity Constraints Report (RPS 2016) and subsequent design considerations. However, not all impacts 

are being avoided on NPSS/ THPSS EEC as a result of extending the culvert south from Chifley Road within 

the Clarence section of the Project. While impacts would occur within this section of Dargans Creek, impacts 

are being limited to one side of the road (southern side) to avoid impacting both stands of NPSS/THPSS 

EEC either side of the road at this location. This design modification has effectively avoided impacts on the 

larger stand of NPSS/THPSS EEC on the northern side of the road. 

Project design has also acknowledged in incidence of Acacia meiantha. Direct and indirect impacts on this 

species and its habitat have been avoided by providing the replacement bridge to the north of the existing 

location. 

5.5.2 Subject Species 

The Project is expected to have an adverse impact on threatened biodiversity and their habitats exceeding 

‘negligible’. These are listed in Table 17 and would be subject to impact assessments. 

Table 17 Threatened Species Likely to be Impacted by the Project 

Scientific Name Common Name TSC Act EPBC Act 

Plants 
   

Acacia meiantha 
 

  

Birds 
   

Callocephalon fimbriatum Gang-gang Cockatoo   

Daphoenositta chrysoptera Varied Sittella   

Stagonopleura guttata Diamond Firetail   

Petroica boodang Scarlet Robin   

Mammals 
   

Cercartetus nanus Eastern Pygmy-possum   

Dasyurus maculatus maculatus Spotted-tailed Quoll   

Reptiles 
   

Eulamprus leuraensis Blue Mountains Water Skink   

Insecta 
   

Petalura gigantea Giant Dragonfly   

TECs 
   

Newnes Plateau Shrub Swamp/ Temperate Highland Peat Swamp on Sandstone EEC   

5.6 Mitigation 

Mitigation measures, as outlined in Table 18, are recommended to minimise direct and indirect impacts on 

flora and fauna as a consequence of clearing, construction and operation of the Project. 

  



Biodiversity Assessment Report 
Chifley Road Upgrade, Clarence 

 

 

 

 
PR129363; Final /July 2016 Page 58 

Table 18 Recommended Mitigation Measures 

Impact Mitigation Measure Timing 

Removal of native 
vegetation 

Native vegetation removal will be minimised through detailed design. Detailed design 

Pre-clearing surveys will be undertaken in accordance with Guide 1: Pre-
clearing process of the Biodiversity Guidelines: Protecting and managing 
biodiversity on RTA projects (RTA 2011). 

Prior to 
construction 

Vegetation removal will be undertaken in accordance with Guide 4: Clearing 
of vegetation and removal of bushrock of the Biodiversity Guidelines: 
Protecting and managing biodiversity on RTA projects (RTA 2011). 

During 
construction 

Native vegetation will be re-established in accordance with Guide 3: Re-
establishment of native vegetation of the Biodiversity Guidelines: Protecting 
and managing biodiversity on RTA projects (RTA 2011). 

Post construction 

The unexpected species find procedure is to be followed under Biodiversity 
Guidelines: Protecting and managing biodiversity on RTA projects (RTA 
2011) if threatened ecological communities, not assessed in the biodiversity 
assessment, are identified in the proposal site. 

During 
construction 

Removal of 
threatened species 
habitat and habitat 
features 

Habitat removal will be minimised through detailed design. Detailed design 

Habitat removal will be undertaken in accordance with Guide 4: Clearing of 
vegetation and removal of bushrock of the Biodiversity Guidelines: 
Protecting and managing biodiversity on RTA projects (RTA 2011). 

During 
construction 

Habitat will be replaced or re-instated in accordance with Guide 5: Re-use 
of woody debris and bushrock and Guide 8: Nest boxes of the Biodiversity 
Guidelines: Protecting and managing biodiversity on RTA projects (RTA 
2011). 

During 
construction 

The unexpected species find procedure is to be followed under Biodiversity 
Guidelines: Protecting and managing biodiversity on RTA projects (RTA 
2011) if threatened fauna, not assessed in the biodiversity assessment, are 
identified in the proposal site. 

During 
construction 

Edge effects on 
adjacent native 
vegetation and 
habitat 

Exclusion zones will be set up at the limit of clearing in accordance with 
Guide 2: Exclusion zones of the Biodiversity Guidelines: Protecting and 
managing biodiversity on RTA projects (RTA 2011). 

During 
construction 

Injury and mortality 
of fauna 

Fauna will be managed in accordance with Guide 9: Fauna handling of the 
Biodiversity Guidelines: Protecting and managing biodiversity on RTA 
projects (RTA 2011). 

During 
construction 

Invasion and spread 
of weeds 

Weed species will be managed in accordance with Guide 6: Weed 
management of the Biodiversity Guidelines: Protecting and managing 
biodiversity on RTA projects (RTA 2011). 

During 
construction 

Invasion and spread 
of pests 

Pest species will be managed within the proposal site. 
During 
construction 

Invasion and spread 
of pathogens and 
disease 

Pathogens will be managed in accordance with Guide 2: Exclusion zones of 
the Biodiversity Guidelines: Protecting and managing biodiversity on RTA 
projects (RTA 2011). 

During 
construction 

Erosion and 
sediment impacts 

A site specific Erosion and Sediment Control Plan will be prepared and 
implemented for the Project.  The Plan will identify detailed measures and 
controls to be applied to minimise erosion and sediment control risks 
including, but not necessarily limited to: runoff, diversion and drainage 
points; sediment basins and sumps; scour protection; stabilising disturbed 
areas as soon as possible, check dams, fencing and swales; and staged 
implementation arrangements.  The Plan will also include arrangements for 
managing wet weather events, including monitoring of potential high risk 
events (such as storms) and specific controls and follow-up measures to be 
applied in the event of wet weather. 

During 
construction 
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Impact Mitigation Measure Timing 

Minimise risk from 
spills 

Refuelling will occur in impervious bunded areas at least 20 metres from 
drainage lines and waterways. 

During 
construction 

All fuels, chemicals and other hazardous materials will be stored in a 
roofed, fire-protected and impervious bunded area at least 50 metres from 
waterways, drainage lines, basins, flood-affected areas or slopes above 
10%.  Bunding design will comply with relevant Australian Standards, and 
should generally be in accordance with guidelines provided in the EPA 
Authorised Officers Manual. 

During 
construction 
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6.0 Impact Assessment 

6.1 Assumptions 

This impact assessment has been prepared with reference to the Project description, analysis of impacts 

discussed in Section 5. Impact avoidance strategies, as outlined in Section 5.5.1, have been recognised 

and integrated within the impact assumptions (i.e. avoidance of Acacia meiantha and large reduction in 

impacts on NPSS/ THPSS EEC and habitat for Blue Mountains Water Skink and Giant Dragonfly).   

Impact assessments have been prepared for threatened species assessed as likely to occur within the study 

area (i.e. Appendix 3) that would be potentially impacted by the Project, as listed in Table 17.  Species 

considered to have a likelihood of occurrence but excluded from assessment are listed in Table 19. 

Exclusion from assessment is based on deemed absence from the study area and/ or negligible impact. 

Table 19 Threatened Species Not Likely to be Impacted 

Scientific Name Common Name Reason for Exclusion 

Plants 
  

Acacia baueri subsp. aspera 
 

Targeted surveys indicate absence 

Acacia bynoeana Bynoe's Wattle Targeted surveys indicate absence 

Acacia flocktoniae Flockton Wattle Targeted surveys indicate absence 

Acacia gordonii 
 

Targeted surveys indicate absence 

Boronia deanei 
 

Targeted surveys indicate absence 

Caesia parviflora Small Pale Grass-lily Targeted surveys indicate absence 

Caladenia tessellata Thick-lip Spider Orchid Targeted surveys indicate absence 

Carex klaphakei 
 

Targeted surveys indicate absence 

Cryptostylis hunteriana Leafless Tongue-orchid Targeted surveys indicate absence 

Darwinia peduncularis 
 

Targeted surveys indicate absence 

Derwentia blakelyi 
 

Targeted surveys indicate absence 

Epacris hamiltonii 
 

Targeted surveys indicate absence 

Persoonia acerosa 
 

Targeted surveys indicate absence 

Persoonia hindii Persoonia hindii Targeted surveys indicate absence 

Persoonia hirsuta Hairy Geebung Targeted surveys indicate absence 

Persoonia marginata 
 

Targeted surveys indicate absence 

Prasophyllum fuscum Tawny Leek-orchid Targeted surveys indicate absence 

Prasophyllum pallens 
 

Targeted surveys indicate absence 

Prasophyllum petilum 
 

Targeted surveys indicate absence 

Prasophyllum sp. Wybong A leek orchid Targeted surveys indicate absence 

Pultenaea glabra 
 

Targeted surveys indicate absence 

Rhizanthella slateri 
 

Targeted surveys indicate absence 

Birds 
  

Anthochaera phrygia Regent Honeyeater Negligible impact 

Botaurus poiciloptilus Australasian Bittern Targeted surveys indicate absence 

Pyrrholaemus sagittatus Speckled Warbler Targeted surveys indicate absence 

Climacteris picumnus victoriae Brown Treecreeper (eastern subspecies) Targeted surveys indicate absence 

Glossopsitta pusilla Little Lorikeet Targeted surveys indicate absence 
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Scientific Name Common Name Reason for Exclusion 

Hieraaetus morphnoides Little Eagle Negligible impact 

Lophoictinia isura Square-tailed Kite Negligible impact 

Ninox connivens Barking Owl Negligible impact 

Ninox strenua Powerful Owl Negligible impact 

Tyto novaehollandiae Masked Owl Negligible impact 

Mammals 
  

Chalinolobus dwyeri Large-eared Pied Bat Negligible impact 

Isoodon obesulus obesulus Southern Brown Bandicoot (eastern) Targeted surveys indicate absence 

Miniopterus australis Little Bentwing-bat Negligible impact 

Miniopterus schreibersii  Eastern Bentwing-bat Negligible impact 

Pseudomys novaehollandiae New Holland Mouse Targeted surveys indicate absence 

Pteropus poliocephalus Grey-headed Flying-fox Targeted surveys indicate absence 

Saccolaimus flaviventris Yellow-bellied Sheathtail-bat Negligible impact 

Amphibians 
  

Heleioporus australiacus Giant Burrowing Frog Targeted surveys indicate absence 

Litoria littlejohni Littlejohn's Tree Frog Targeted surveys indicate absence 

Pseudophryne australis Red-crowned Toadlet Targeted surveys indicate absence 

Reptiles 
  

Hoplocephalus bungaroides Broad-headed Snake Targeted surveys indicate absence 

Varanus rosenbergi Rosenberg's Goanna Negligible impact 

‘Deemed absence’ was determined by the completion of appropriately timed and scoped field surveys as per 

survey schedule indicated in Table 9 and methods performed in Section 2.  

6.2 Section 5A of the EP&A Act 

Threatened species / ecological communities listed in Table 17 have been assessed in accordance with the 

7-part test of significance (i.e. Section 5A of the EP&A Act) and associated guidelines DECC (2007). The 7-

part tests are contained in Appendix 6. The 7-part tests performed have concluded that the Project is not 

likely to have a significant impact on threatened species or ecological communities.  

6.3 EPBC Act 

6.3.1 Significant Impact Guidelines 

MNES likely to be impacted by the Project are identified in Table 17 and have been assessed in accordance 

with the Matters of National Environmental Significance – Significant Impact Guidelines 1.1 (Department of 

the Environment 2013). The MNES relevant considerations are addressed below. 

World Heritage Properties 

The study area is not a World Heritage Property; the closest is the NSW Greater Blue Mountains Area 

(GBMA), approximately 2km to the northeast. Potential impacts proposed by the project are limited to the 

study area only; therefore, the Project will not impact upon any World Heritage Property. 
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National Heritage Places 

The study area is not a National Heritage Place; the closest is the NSW Greater Blue Mountains Area 

(GBMA), approximately 2km to the northeast. Potential impacts proposed by the project are limited to the 

study area only; therefore, the Project will not impact upon any National Heritage Place. 

Wetlands of International Importance (declared Ramsar wetlands) 

The study area is not in a Ramsar listed wetland, and is not in close proximity to any such area. Therefore 

the Project will not impact upon any Ramsar wetlands.  

The Great Barrier Reef Marine Park 

The Great Barrier Reef Marine Park does not occur within or adjacent to the study area, therefore, the 

Project will not impact upon any areas of the Great Barrier Reef Marine Park. 

Commonwealth Marine Area 

The study area is not a Commonwealth Marine Area, and is not in close proximity to any such area. 

Therefore, the Project will not impact upon any Commonwealth Marine Area. 

Listed threatened Ecological Communities 

One EPBC listed EEC exists within the study area being THPSS EEC. This EEC was assessed in an 

Assessment of Significance in Appendix 7 which concluded that the Project would not likely have a 

significant impact on the survival of this EEC. 

Nationally listed threatened and migratory species  

An assessment of the Project and its impact on individuals or local populations has been assessed in 

Appendix 7. Impact assessments provided indicate that the Project is not likely to have a significant impact 

on a listed threatened species or migratory species listed under the EPBC Act. 

6.3.2 Strategic Assessment Considerations 

In addition, impact assessment considerations introduced by the approved RMS EPBC Act Strategic 

Assessment, as outlined in Section 2.7.2 have also been considered. Assessments in accordance with the 

additional considerations are outlined in the sections below. 

The Resilience of the Environment to Cope with the Impacts 

Biodiversity values impacted by the Project are considered resilient to the scale and extent of the Project. 

Highly sensitive environments have been avoided through the use of careful design principles. Management 

and mitigation measures are proposed. Vegetation and habitat impacted by the Project are not classified as 

overcleared or highly overcleared and are thus, on this basis, considered resilient. 

The Permanency or Reversibility of Impacts 

The direct impacts of the Project are permanent and irreversible. Indirect impacts are not permanent, are 

reversible and can be managed appropriately through impact minimisation and mitigation. 
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How Adequately the Impacts can be Mitigated or Managed 

The Project has limited the majority of impacts to existing roadside environments and minimised the use of 

lands with very high biodiversity constraint (i.e. avoided impacts). Standard mitigation measures are 

proposed and are expected to have high efficacy in the management of proximal environments. It is 

considered that the Projects impacts are adequately mitigated and managed. 

Compliance with any Performance Criteria, Standards, Plans or Policies 

No performance criteria, standards, plans or policies specifically apply to this Project. 

Whether Additional Studies are Needed to Adequately Assess Impacts or to Develop Management 

Measures 

The implementation of impact avoidance and ionisation strategies has substantially reduced the impact of 

the Project on MNES. Accordingly, it is considered that the Project need not rely on management measures 

to avert a significant impact on MNES. On this basis it is considered that additional studies are not required 

to adequately ass impacts or to develop management measures. 

6.4 Offsetting 

Biodiversity offsets may be required in accordance with the Roads and Maritime Biodiversity Offset 

Guidelines (Roads and Maritime 2011). The proposal would require the removal of approximately 13.08 ha of 

native vegetation which includes 0.03 ha of vegetation classified as Newnes Plateau shrub swamp 

ecological community in the Sydney Basin Bioregion (listed under the TSC Act) and the Temperate Highland 

Peat Swamps on Sandstone ecological community listed under the EPBC Act.   

In accordance with Table 1 of the Roads and Maritime Biodiversity Offset Guidelines, the above clearing 

triggers the criteria in Category 5. The construction footprint would be reviewed and refined during detailed 

design of the proposal and prior to construction. The need for biodiversity offsets, in accordance with the 

Guidelines would be determined at this time. 
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7.0 Conclusions 

7.1 Key Biodiversity Values 

Key biodiversity identified within the study area as listed below: 

 0.40 ha of NPSS / THPSS, an ecological community listed as endangered under the TSC Act and EPBC 

Act; 

 Acacia meiantha, an endangered plant species listed under the TSC Act. A total of 145 specimens were 

observed;  

 Habitat suitable for endangered species, namely the Blue Mountains Water Skink and Giant Dragonfly 

within swamp vegetation coincident with Dargan Creek. No individuals of these species were observed 

despite the completion of targeted surveys;  

 Native vegetation in moderate to good (high) condition offering potential habitat for threatened fauna 

species listed under the TSC Act and/ or EPBC Act; and 

 The incidence of three threatened fauna species listed as vulnerable under the TSC Act, these being the 

Varied Sittella, Diamond Firetail and Gang Gang Cockatoo. 

7.2 Impact Considerations 

Key biodiversity values were mapped and considered in the Project design (i.e. impact avoidance and 

minimisation). Through careful design, the Project is able to demonstrate: 

 Impact avoidance for Acacia meiantha; 

 Substantial reduction in impacts on NPSS / THPSS EEC and habitat for the Blue Mountains Water Skink 

and Giant Dragonfly (i.e. 0.03 ha loss); 

 Impact minimisation on NPSS / THPSS EEC and habitat for the Blue Mountains Water Skink and Giant 

Dragonfly by restricting habitat loss to the southern side of the Chifley Road; and 

 Restriction of habitat loss to existing roadside environments where there are no recorded occurrence of 

hollow-bearing trees (i.e. avoiding impacts on the Varied Sittella and Gang Gang Cockatoo). 

7.3 Impact Assessment 

The Project would result in the loss of native vegetation and habitat. Impacts have been minimised, where 

possible, to the existing roadside edge. Impact avoidance outcomes have been achieved for Acacia 

meiantha with considerable impact reductions for NPSS / THPSS EEC and habitat for the Blue Mountains 

Water Skink and Giant Dragonfly.  

Habitat loss would be limited to an area of 13.08 ha for woodland/ open forest species and 0.03 ha for NPSS 

/ THPSS EEC and habitat for the Blue Mountains Water Skink and Giant Dragonfly. This habitat loss is not 

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. 

 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, 

 Have an adverse effect on the extent of the ecological community such that its local occurrence is likely to 

be placed at risk of extinction, or 

 Substantially and adversely modify the composition of the ecological community such that its local 
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occurrence is likely to be placed at risk of extinction 

 Have an adverse effect on critical habitat (either directly or indirectly) 

 Be inconsistent with the objectives or actions of a recovery plan or threat abatement plan 

 Activate or promote a key threatening process. 

The Project impacts are considered to be minor in terms of habitat loss for threatened species and ecological 

communities. Further, it is considered that the habitat loss would not fragment or isolate habitat or affect 

overcleared or highly overcleared PCTs. It is considered that the Project is not likely to have a significant 

impact on threatened species and ecological communities. 

7.4 Key Mitigation 

Key impact mitigation outcomes are listed below: 

 Native vegetation removal will be minimised through detailed design. 

 Pre-clearing surveys will be undertaken in accordance with Guide 1: Pre-clearing process of the 

Biodiversity Guidelines: Protecting and managing biodiversity on RTA projects (RTA 2011).  

 Pest species will be managed within the proposal site.  

 A site specific Erosion and Sediment Control Plan will be prepared and implemented for the Project.   

 Refuelling will occur in impervious bunded areas at least 20 metres from drainage lines and waterways. 

 All fuels, chemicals and other hazardous materials will be stored in a roofed, fire-protected and 

impervious bunded area at least 50 metres from waterways, drainage lines, basins, flood-affected areas 

or slopes above 10%.   

7.5 Offsetting 

In accordance with Table 1 of the Roads and Maritime Biodiversity Offset Guidelines, the above clearing 

triggers the criteria in Category 5. In this respect, the construction footprint would be reviewed and refined 

during detailed design of the proposal and prior to construction to examine for opportunity for additional 

impact avoidance outcomes thus review performance against the offset trigger. The need for biodiversity 

offsets, in accordance with the Guidelines would be determined at this time. 
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MARK AITKENS 

Senior Ecologist 

Newcastle, NSW 

Bachelor of Science (Environmental Biology), University of Technology Sydney (UTS), 1996 

Accredited Biobanking Assessor 

AREAS OF EXPERTISE: 

Mark is senior ecologist with 19+ years experience in the delivery of terrestrial and aquatic ecology services to the 

private and public sectors. As a consulting ecologist, Mark is experienced in all aspects of project delivery including 

design and implementation of seasonally based flora and fauna surveys, identification of terrestrial and aquatic 

species and ecological communities, impact assessment, biodiversity offsetting under State and Commonwealth 

policies and design and implementation of monitoring programs. 

SELECTED PROJECT EXPERIENCE: 

Biobank Agreements 

 Valley Arm – Performed field surveys and draft BioBanking assessment for land owned by the Mindarriba 

LALC resulting in an approved BioBanking agreement at Payne’s Crossing, Singleton LGA. 

 Butterwick – Sourced and project managed a BioBanking assessment for privately owned land resulting in an 

approved BioBanking agreement at Butterwick, Port Stephens LGA. 

 Dunns Creek – Designed and performed a BioBanking field survey and assessment for privately owned land 

resulting in an approved BioBanking agreement at Dunn’s Creek, Port Stephens LGA. 

 Karuah – Designed and performed a BioBanking field survey and assessment for Council owned land resulting 

in an approved BioBanking agreement at Karuah, Port Stephens LGA. 

 Blackjack – Performed field surveys and BioBanking assessment for land owned by Gunnedah Quarries for a 

BioBanking agreement at Blackjack Mountain, Gunnedah LGA. 

 Mullaway – Performed field surveys and draft BioBanking assessment at Emerald Beach, Coffs Harbour LGA. 

Biobank Statements 

 Marys Mount Quarry – Project managed the assessment of the Mary’s Mount blue metal quarry at Gunnedah 

involving the preparation of a red flag assessment for Semi-evergreen Vine Thicket. 

 Emerald Beach – Performed field surveys and draft BioBanking assessment for a residential development at 

Emerald Beach, Coffs Harbour LGA. 

 Mullaway – Performed field surveys and draft BioBanking assessment for a seniors living development at 

Emerald Beach, Coffs Harbour LGA. 

 Bonville – Performed field surveys and draft BioBanking assessment for a residential development at Emerald 

Beach, Coffs Harbour LGA. 

State Significant Development (Framework for Biodiversity Assessment) 

 The Bay Resort Development, Anna Bay (in prep) – Performed desktop, field survey and biobanking 

assessments for the impact site. Revision of draft Biodiversity Assessment report including preparation of a 

Biodiversity Offset Strategy. 



Curriculum Vitae  
- CONTINUED -   
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 Caroona Coal Project – Performed desktop, field survey and biobanking assessments for candidate 

biodiversity offset sites for the Carona Coal Project. Performed impact – offset compatibility analysis following 

completion of biobanking assessment for lands impacted by the Caroona Coal Project.  

 Hunter Expressway (HEX) – Prepared the Biodiversity Offset Strategy for the offsetting of ‘regrowth’ not 

assessed in the original environmental impact statement. Assessed candidate offset sites and provided 

justifications for their suitability as offsets for the HEX project. 

Notional BioBanking Assessments 

 Medowie Town Centre – Performed vegetation mapping, field surveys and notional BioBanking assessment 

for a proposed commercial land developed at Medowie, Port Stephens LGAs. The purpose of this assessment 

was to quantify the likely biodiversity offset liability for the future development of the lands with the view to 

acquiring an OEH approved BioBank statement. 

 Woolbrook Windfarm – Performed vegetation mapping, field surveys and notional BioBanking assessment 

for a proposed windfarm (SSD) at Woolbrook, Tamworth Regional and Walcha LGAs to quantify biodiversity 

constraints and potential offset liability. 

 Jandra Quarry – Performed vegetation mapping, field surveys and notional BioBanking assessment for a 

proposed quarry (SSD) at Failford, Great Lakes LGA to quantify biodiversity offset liability. 

 Oxley Highway to Kempsey Pacific Highway Upgrade – Performed field surveys and notional BioBanking 

assessment for the Pacific Highway upgrade (SSD) to quantify biodiversity offset liability for Commonwealth 

assessment purposes. 

 Redbank Tunnel – Performed field surveys and notional BioBanking assessment for a proposed rail line (SSD) 

at Tahmoor, Wingecarribee LGA to quantify biodiversity offset liability. Prepared biodiversity offset strategy to 

the satisfaction of OEH. 

Linear Projects 

 Oxley Highway to Kempsey Pacific Highway Upgrade (approvals) – Preparation of supplementary 

documentation to assist the Project’s State and Commonwealth assessments. Prepared Preliminary 

Documentation to support a Referral under the EPBC Act, including the design and performing of specific 

targeted surveys for listed MNES such as Mixophyes iteratus. Actively participated in consultation and liaison with 

the Commonwealth Department.  

 Oxley Highway to Kempsey Pacific Highway Upgrade (monitoring) – Performed monitoring surveys for 

the State listed Maundia triglochinoides and the State and Commonwealth listed Giant Barred Frog (Mixophyes 

iteratus) in accordance with a Before Impact Control After monitoring design. Analysed results and reported 

findings including an evaluation of Project impacts and performance of mitigation measures. 

 Kempsey Bypass Pacific Highway Upgrade (monitoring) – Performed monitoring surveys for the Green-

thighed Frog including the evaluation of project impacts on the species and effectiveness of mitigation measures. 

 Frederickton to Eungai Pacific Highway Upgrade (monitoring) – Performed monitoring surveys for the 

State and Commonwealth listed Hairy Joint Grass (Arthraxon hispidus) and State listed Maundia triglochinoides 

including the evaluation of project impacts on the species and effectiveness of mitigation measures. 

 Maitland to Minimbah Third Track Upgrade (rail) – Project managed the implementation of the Flora 

and Fauna Management Plan. Prepared a site specific management / monitoring plan for the eviction of a colony 

of Eastern Bentwing Bats (Miniopterus schriebersii) located within the impact area. Located and assessed the 

projects biodiversity offsets including the preparation of a Biodiversity Offset Strategy using the NSW 

BioBanking methodology covering both State and Commonwealth conditions of consent. 
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EPBC Act Assessments (Preliminary Documentation for Controlled Actions) 

 Marys Mount Quarry – Project managed and prepared Preliminary Documentation for a ‘controlled action’ 

declared under the EPBC Act. Assessment involved the consideration of MNES impacted by the quarry 

including, but not restricted to Semi-evergreen Vine Thicket EEC and the Koala. Calculated and report 

biodiversity offset requirements in accordance with Commonwealth Offsets Policy and incorporated into a 

Biodiversity Offset Strategy. 

 Rosewood Estate – Project managed and prepared Preliminary Documentation for a ‘controlled action’ 

declared under the EPBC Act. Assessment involved a detailed consideration of White Box Yellow Box Blakely’s 

Redgum Grassy Woodland and Derived Native Grasslands, a critically endangered ecological community. 

 Oxley Highway to Kempsey Pacific Highway Upgrade – Prepared vegetation mapping, supplementary 

field surveys to meet Commonwealth threatened species survey guidelines and prepared preliminary 

documentation for assessment by the Commonwealth Department of Environment.   

Management / Monitoring Plans 

 Marys Mount Quarry – Project managed and prepared a Koala Plan of Management for an important 

population impacted by the Marys Mount Blue Metal Quarry at Gunnedah. Involved obtaining State and 

Commonwealth approval of the Plan. 

 Biodiversity Management Plan, Wilpinjong Coal – Prepared the OEH endorsed Biodiversity Management 

Plan for the Wilpinjong Coal mine including management action, time and cost specifications for management 

zones. Defined completion criteria for management zones including interim performance targets. Prepared a 

specific BACI style monitoring program including design and methodological elements.   

Mining 

 Caroona Coal – Prepared a draft Biodiversity Offset Strategy for the BHP Caroona Coal project involving the 

sourcing and analysis of prospective offset sites compatible with the impacts identified within the Caroona Coal 

precinct. 

 Wambo Coal – Project managed the 2013 and 2014 environmental monitoring requirements under EMP010 

at Wambo Coal, Bulga. Involved production of aquatic ecosystems monitoring, flora and habitat complexity 

monitoring, indicator species monitoring (birds), riparian ecosystem function analysis for three streams, 

Landscape Function Analysis for riparian and overburden rehabilitation areas. 

 Whitehaven Coal – Designed and performed targeted threatened species surveys for the endangered vine 

Tylophora linearis and shrub Pomaderris queenslandica within Leard State Forest and Maules Creek Mine offset 

lands. 

 Spur Hill Coal Project – Designed and performed seasonal fauna surveys for the proposed Spur Hill Coal 

mine at Denman in the Upper Hunter Valley. 

 Peabody Coal – Performed vegetation mapping, field survey, biobanking assessments and reporting for the 

Upper Hunter Strategic Assessment on behalf of Wambo Coal operations. Designed and performed fauna 

surveys for the South Wambo underground project, ecological impact assessments for South Wambo 

underground, advice regarding environmental incidents, monitoring for the rehabilitation of North Wambo 

Creek diversion, monitoring of subsidence impacts, and preparation of the Wilpinjong Coal Biodiversity 

Management Plan.  

 Shenhua Watermark Coal Project – Provided expert ecological advice for the Shenhua Watermark 

exploration program involving borehole clearances and analysis of threatened species constraints including, but 

not limited to, the endangered vine Tylophora linearis. 
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 Moolarben Coal Mine – Project managed the supply of ecological impact assessments for Stages 1 and 2 of 

the Moolarben Coal Project. Designed and performed seasonal flora and fauna surveys over six consecutive 

seasons for an application area of 10,000 ha involving the preparation and validation of vegetation and habitat 

condition mapping.  

PREVIOUS EXPERIENCE: 

Senior Ecologist – Niche Environment and Heritage Pty Ltd 2012 – 2015 

Senior accredited BioBanker active in the preparation and review of BioBanking assessments. Senior ecologist 

responsible for the preparation and review of ecological/ biodiversity assessment reports for State Significant 

Development or designated development. Preparation and implementation on monitoring programs. Preparation 

or review of EPBC Act Referrals and Preliminary Documentation. Preparation of Biodiversity Offset Strategies. 

Senior Ecologist – GHD Pty Ltd  2010 – 2012 

Senior accredited BioBanker involved in preparation and review of BioBanking assessments.  Senior ecologist 

responsible for the preparation of ecological/ biodiversity assessment reports for State Significant Development or 

designated development. 

Manager / Principal Ecologist – Ecovision Consulting  2003 – 2010 

Preparation of flora and fauna impact assessments, threatened species management, monitoring plans and offset 

strategies. Preparation of Species Impact Statements and assessments under Part 3A of the EP&A Act. 

Ecologist – HLA-Envirosciences Pty Limited (now AECOM)  2001 – 2003 

Ecologist responsible for the provision of flora and fauna impact assessments, statement of environmental effects 

and environmental impact statements. 

Ecologist – Conacher Travers  1999 – 2000 

Ecologist responsible for the provision of flora and fauna impact assessments, statement of environmental effects 

and environmental impact statements. 

Manager / Ecologist – Ecovision Consulting  1996 – 1998 

Ecologist responsible for the provision of flora and fauna impact assessments, statement of environmental effects 

and environmental impact statements. 

MEMBERSHIPS & ACHIEVEMENTS: 

 BioCertification Assessors Course - OEH Newcastle, 2013 

 BioBanking Assessors Course - Ryde Tafe, 2009 

 Landscape Function Analysis - Introductory Course, 2013 

 Planning for Bushfire Protection - University of Technology Sydney, 2004 
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ARNE BISHOP 

Ecology Manager 

Newcastle, NSW 

Bachelor of Environmental Science, University of Canberra, 2009 

Bachelor of Landscape Architecture, University of Canberra, 2009 

Cert IV Horticulture (Landscape), Canberra Institute of Technology, 2003 

Cert II Australian Land Conservation and Restoration, Conservation Volunteers Australia, 2001 

Accredited Biobanking Assessor 

AREAS OF EXPERTISE: 

Arne has over 16 years experience in the environmental sector.  In his position as Ecology Manager, Arne manages 

the Newcastle environment department including the day to day running of projects, verification of reports and 

other outputs and ensures clients are well informed of project progress and key findings.  

Arne’s current and previous roles have provided him with an extensive knowledge of a plethora of exotic and 

endemic NSW flora, fauna, ecological communities and migratory species.  He conducts ecological assessments on 

a daily basis, which aim to identify the likelihood for threatened entities such as threatened flora, fauna, populations 

and communities listed under the Commonwealth Environment Protection and Biodiversity Conservation Act 1999 (EPBC 

Act) and/or Threatened Species Conservation Act 1995 (TSC Act) to occur within a specified area. 

Arne is an accredited BioBanking Assessor and has conducted BioBanking assessments for Major Projects (State 

Significant Infrastructure and State Significant Developments) under the Framework for Biodiversity Assessment 

(OEH 2014) and assessments for smaller developments under the BioBanking Assessment Methodology (OEH 2014).  

He has also conducted EPBC offset calculations under the EPBC Act Environmental Offsets Policy (SEWPAC 2012). 

During his career, Arne has project managed and/or participated in numerous large-scale land development, 

mining, energy and infrastructure projects.  He subsequently possesses a firm understanding and working 

knowledge of local, state and federal government legislation and policies that underpin environmental assessments, 

environmental mitigation, management and offsetting techniques.   

SELECTED PROJECT EXPERIENCE: 

Infrastructure 

� Bells Line of Road Corridor – Chifley Rd Upgrade, RMS – Conducted targeted threatened species filed 

surveys and assisted in the preparation of a biodiversity assessment for the proposed Chifley Road upgrade 

located on the Bells Line of Road between Bell and Scenic Hill. 

� Westmead Hospital Upgrade, Price Waterhouse Coopers and Johnstaff – Ecological surveys and 

reporting. Ecological opportunities and constraints were assessed in relation to the relevant state and federal 

legislation to inform the concept design. 

Urban Growth 

� Reticulated Water, Sewer and Recycled Water (Glossodia, Huntlee new town and Cooranbong), 

Flow Systems - RPS has prepared a number of REF’s to enable licences to be sought by the client for the provision of 

reticulated water, sewer and recycled water across large urban release areas in accordance with the Water Industry 

Competition Act 2006. Conducted notional BioBanking calculations to quantify biodiversity impacts and potential offset 

requirements. 
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� Subdivision and Urban Development at Windmill Downs Tamworth, Combined Development 

Group – Conducted detailed floristic surveys to determine the condition and extent of the EPBC Act Critically 

Endangered Ecological Community - White Box-Yellow Box-Blakely's Red Gum Grassy Woodland and Derived 

Native Grassland (Box-Gum Woodland). 

� Lower Hunter Lands subdivision, Coal and Allied – Preparation of a detailed Part 3A ecological inventory 

and impact assessment for a proposed residential subdivision including extensive flora, fauna and habitat surveys 

over approximately 3,800 hectares.  Ongoing liaison, negotiations and presentations were made to authorities 

and community forums. The project involved significant offsets that helped to secure regional corridors and 

conservation initiatives long sought after in the region. 

� Catherine Hill Bay and Gwandalan, Rose Group – Preparation of detailed Part 3A ecological impact 

assessment for a proposed residential development over two sites in Catherine Hill Bay and Gwandalan. The 

project also involved negotiating approval under the EPBC Act including preparation Preliminary Information.  

� Huntlee Ecological works, LWP Property Group – Undertook Ecology works to inform Major Project 

Approval and negotiations under the EPBC Act for the new Hunter Valley town at Huntlee.  This project 

involved critically endangered species, offsets and presentations to stakeholder groups.  

� Subdivision and Urban Development at Hills Plain Tamworth, Marloelle – Conducted detailed 

floristic surveys to determine the condition and extent of the EPBC Act Critically Endangered Ecological 

Community - White Box-Yellow Box-Blakely's Red Gum Grassy Woodland and Derived Native Grassland 

(Box-Gum Woodland). 

Mining & Energy 

� Mandalong South Powerline Relocation - Flora and Fauna Impact Assessment, Centennial Coal –

Conducted targeted threatened seasonal threatened species surveys, client liaison and report development. 

Conducted notional BioBanking calculations to quantify biodiversity impacts and potential offset requirements. 

� Gunnedah Basin, Santos – Conducted multiple projects over approximately two years. These projects 

included; ecological works for Santos within the Gunnedah Basin covering gas exploration and provision of 

infrastructure, including, gas pipelines and access tracks. Works included field survey, preparation of advice, 

impact assessments, EPBC referrals, preparation and implementation of well lease rehabilitation plans, liaison 

and negotiations with regulators and agencies. 

� Springvale Temperate Highland Peat Swamp (THPSS) Monitoring, Centennial Coal – Ecological 

field surveys and associated monitoring report preparation for Springvale underground mine on the Newnes 

Plateau project. 

� Angus Place and Springvale Extension Projects, Centennial Coal – Ecological surveys were undertaken 

over a period of 1.5 years to aid in the production of a Flora and Fauna Report for both the Angus Place and 

Springvale underground mines. The project role included flora and fauna field surveys and assistance with 

associated reporting. Conducted notional BioBanking calculations for Springvale Extension Project to quantify 
biodiversity impacts and potential offset requirements. 

� Bulga Mine Annual Fauna Monitoring, Glencore – Conducted and project managed an annual monitoring 

program for the past four years. The program spans two operations and involves seasonal bird surveys, habitat 

assessments, and the full spectrum of fauna monitoring methodologies, provides technical input and document 

review.  

� Airly Coal Mine Flora and Fauna Surveys and Assessment, Centennial Coal – A range of flora and 

fauna surveys were undertaken to inform both the Airly Baseline Survey Report and the Airly Flora and Fauna 

Report. Project tasks included; review of specialist reports, interpretation of legislative requirements, targeted 

field survey, assessment of fauna habitat quality and value to threatened species, identification of project impacts 

and measures to avoid or mitigate potential impacts. 
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� Mandalong Mine Extension Project, Centennial Coal – Project tasks included preliminary desktop 

assessment, interpretation of legislative requirements, targeted field survey, assessment of fauna habitat quality 

and value to threatened species, identification of project impacts and measures to avoid or mitigate potential 

impacts. Conducted notional BioBanking calculations to quantify biodiversity impacts and potential offset requirements 

� Beltana Underground Mine Bat Impact Assessment and Monitoring, Glencore – Conducted 

extensive fieldwork to identify potential habitat, assessed habitat using night vision technology and developed 

reporting. 

PREVIOUS EXPERIENCE: 

Environmental Consultant – Ecological Australia 2008 - 2010 

Arne completed several contracts as an environmental consultant for Eco Logical Australia, assisting with 

threatened species identification and monitoring on a range of projects. 

Field Assistant / Consultant – Alison Rowell 1999 - 2010 

This role included working on flora and fauna surveys, and habitat / vegetation assessment and mapping. 

Green Corps Traineeship – Conservation Volunteers Australia (CVA) 2001 

Arne received accredited practical and theoretical training in; First Aid (Level 2, St Johns); Occupational Health and 

Safety and Environmental Concepts. This training contributed to Certificate II in Australian Land Conservation and 

Restoration. 

MEMBERSHIPS & ACHIEVEMENTS:

� Accredited BioBanking Assessor  

(accreditation number 161) 

� Snake and Spider Safety Awareness for Employees 

(SSSafe)Training 

� Four Wheel Drive Training and Certification 

� First Aid Certification 

� Member – Ecological Consultants Association 

� Member – Royal Zoological Society NSW 

� Member – Birds Australia 

� OH&S Induction Training (White Card) 

� Award for Excellence for First Place in Conservation 

Biology and Genetics, University of Canberra 
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Scientific Name 
Common 
Name 

TSC 
Act 

EPBC 
Act 

Habitat Likelihood of Occurrence 

Acacia baueri subsp. aspera 
 

V - 

Occurs in low, damp heathlands, often on exposed rocky 
outcrops over a wide range of climatic and topographical 
conditions. Appears to prefer open conditions; rarely 
observed where there is any shrub or tree canopy 
development; and many of the observations of this species 
have been made following fire, suggesting the species 
prefers early successional habitats. Restricted to the 
Sydney region, occurring on the Kings Tableland in the 
central Blue Mountains and with sporadic occurrences on 
the Woronora Plateau in the Royal National Park, Mt. Keira 
district and at Wedderburn. May also occur on the 
escarpment-Woronora Plateau in the Flat Rock Junction 
and Stanwell Tops area of the Illawarra. 

Habitat at a PCT level exists. Micro-habitat 
conditions necessary for foraging are present 
within the site.  While not observed the 
species may occur. 

Acacia bynoeana 
Bynoe's 
Wattle 

E V 

Grows mainly in heath and dry sclerophyll forest in sandy 
soils. Mainly south of Dora Creek-Morisset area to Berrima 
and the Illawarra region, west to the Blue Mountains, also 
recorded from near Kurri Kurri in the Hunter Valley and from 
Morton National Park. 

Habitat at a PCT level exists. Micro-habitat 
conditions necessary for foraging are present 
within the site.  While not observed the 
species may occur. 

Acacia flocktoniae 
Flockton 
Wattle 

V V Grows in dry sclerophyll forest on sandstone. 

Habitat at a PCT level exists. Micro-habitat 
conditions necessary for foraging are present 
within the site.  While not observed the 
species may occur. 

Acacia gordonii 
 

E E 

Restricted to the north-west of Sydney, with a disjunct 
distribution occurring in the lower Blue Mountains in the 
west, and in the Maroota-Glenorie area in the east. Grows in 
dry sclerophyll forest and heathlands amongst or within rock 
platforms on sandstone outcrops. 

Habitat at a PCT level exists. Micro-habitat 
conditions necessary for foraging are present 
within the site.  While not observed the 
species may occur. 

Acacia meiantha 
 

E - 

The Clarence population occurs in open eucalypt forest in 
association with E. dives and E. sieberi and in an adjacent 
area of mostly shrubs where the tree overstorey was 
cleared for powerlines; it is found on sandy soil over 
sandstone at approx. 1000 m elevation. 

Habitat at a PCT level exists. Micro-habitat 
conditions necessary for foraging are present 
within the site.  Species observed. 

Asterolasia buxifolia 
 

E - 

Known from a single site at a granite outcrop in the riparian 
zone of the Lett River. Apparently restricted to dense 
riparian scrub along rocky watercourses with a granitic 
substrate. 

The habitat of this species does not exist 
within the site.  Not observed and unlikely to 
occur. 

Asterolasia elegans 
 

E E Occurs north of Sydney, in the Baulkham Hills, Hawkesbury 
and Hornsby local government areas. Also likely to occur in 

Habitat at a PCT level exists. However, 
micro-habitat conditions necessary for 
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Scientific Name 
Common 
Name 

TSC 
Act 

EPBC 
Act 

Habitat Likelihood of Occurrence 

the western part of Gosford local government area. Known 
from only seven populations, only one of which is wholly 
within a conservation reserve. Occurs on Hawkesbury 
sandstone in sheltered forests on mid- to lower slopes and 
valleys, e.g. in or adjacent to gullies which support sheltered 
forest. 

incidence are absent from the site.  Species 
not observed and unlikely to occur. 

Astrotricha crassifolia 
 

V V 

Occurs near Patonga (Gosford LGA), and in Royal NP and 
on the Woronora Plateau (Sutherland and Campbelltown 
LGAs). There is also a record from near Glen Davis 
(Lithgow LGA). Also in Victoria. Occurs in dry sclerophyll 
woodland on sandstone. 

The habitat of this species does not exist 
within the site.  Not observed and unlikely to 
occur. 

Boronia deanei 
 

V V 

Scattered populations occur between the far south-east of 
NSW and the Blue Mountains (including the upper 
Kangaroo River near Carrington Falls, the Endrick River 
near Nerriga and Nalbaugh Plateau), mainly in conservation 
reserves. Grows in wet heath, often at the margins of open 
forest adjoining swamps or along streams. 

Habitat at a PCT level exists. Micro-habitat 
conditions necessary for foraging are present 
within the site.  While not observed the 
species may occur. 

Caesia parviflora 
Small Pale 
Grass-lily 

E - Found in damp places in open forest on sandstone. 

Habitat at a PCT level exists. Micro-habitat 
conditions necessary for foraging are present 
within the site.  While not observed the 
species may occur. 

Caladenia tessellata 

Thick-lip 
Spider 
Orchid 

E V 

The Tessellated Spider Orchid is found in grassy sclerophyll 
woodland on clay loam or sandy soils, though the population 
near Braidwood is in low woodland with stony soil. Known 
from the Sydney area (old records), Wyong, Ulladulla and 
Braidwood in NSW. Populations in Kiama and Queanbeyan 
are presumed extinct. 

Habitat at a PCT level exists. Micro-habitat 
conditions necessary for foraging are present 
within the site.  While not observed the 
species may occur. 

Carex klaphakei 
 

E - 

Found in only three locations, from the Blue Mountains (at 
Blackheath and Mt Werong) to the Southern Highlands (at 
Penrose). Grows with other native sedges and rushes in 
swamps on sandstone at altitudes of greater than 600 
metres. 

Habitat at a PCT level exists. Micro-habitat 
conditions necessary for foraging are present 
within the site.  While not observed the 
species may occur. 

Derwentia blakelyi 
 

V - 

Restricted to the western Blue Mountains, near Clarence, 
near Mt Horrible, on Nullo Mountain and in the Coricudgy 
Range. Occurs at fewer than 20 locations, none of which is 
in a conservation reserve. Occurs in eucalypt forest, often in 
moist areas. 

Habitat at a PCT level exists. Micro-habitat 
conditions necessary for foraging are present 
within the site.  While not observed the 
species may occur. 
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Scientific Name 
Common 
Name 

TSC 
Act 

EPBC 
Act 

Habitat Likelihood of Occurrence 

Cryptostylis hunteriana 

Leafless 
Tongue-
orchid 

V V 

Does not appear to have well defined habitat preferences 
and is known from a range of communities, including 
swamp-heath and woodland. The larger populations 
typically occur in woodland dominated by Scribbly Gum 
(Eucalyptus sclerophylla), Silvertop Ash (E. sieberi), Red 
Bloodwood (Corymbia gummifera) and Black Sheoak 
(Allocasuarina littoralis); appears to prefer open areas in the 
understorey of this community and is often found in 
association with the Large Tongue Orchid (C. subulata) and 
the Tartan Tongue Orchid (C. erecta). 

Habitat at a PCT level exists. Micro-habitat 
conditions necessary for foraging are present 
within the site.  While not observed the 
species may occur. 

Darwinia peduncularis 
 

V - 

Occurs as local disjunct populations in coastal NSW with a 
couple of isolated populations in the Blue Mountains. It has 
been recorded from Brooklyn, Berowra, Galston Gorge, 
Hornsby, Bargo River, Glen Davis, Mount Boonbourwa and 
Kings Tableland. Usually grows on or near rocky outcrops 
on sandy, well drained, low nutrient soil over sandstone. 

Habitat at a PCT level exists. Micro-habitat 
conditions necessary for foraging are present 
within the site.  While not observed the 
species may occur. 

Dillwynia tenuifolia 
 

V - 

The core distribution is the Cumberland Plain from Windsor 
to Penrith east to Deans Park. Other populations in western 
Sydney are recorded from Voyager Point and Kemps Creek 
in the Liverpool LGA, Luddenham in the Penrith LGA and 
South Maroota in the Baulkham Hills Shire. Disjunct 
localities include: the Bulga Mountains at Yengo in the 
north, Kurrajong Heights and Woodford in the Lower Blue 
Mountains. In western Sydney, may be locally abundant 
particularly within scrubby-dry heath areas within 
Castlereagh Ironbark forest and Shale Gravel Transition 
forest on tertiary alluvium or laterised clays. May also be 
common in transitional areas where these communities 
adjoin Castlereagh Scribbly Gum woodland. At Yengo, is 
reported to occur in disturbed escarpment woodland on 
Narrabeen sandstone. 

The habitat of this species does not exist 
within the site.  Not observed and unlikely to 
occur. 

Epacris hamiltonii 
 

E E 

Occurs in the Blue Mountains, west of Sydney. Found at 72 
sites within three creek catchments. The creeks occur in an 
altitude range of 810-940 metres a.s.l. and are all located on 
the northern side of the escarpment and flow into the Grose 
Valley. All known sites occur within a radius of 
approximately 5 km. Has a very specific habitat, being found 
on or adjacent to Narrabeen sandstone cliffs alongside 
perennial creeks, often below plateau hanging swamps. The 

Habitat at a PCT level exists. Micro-habitat 
conditions necessary for foraging are present 
within the site.  While not observed the 
species may occur. 
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Scientific Name 
Common 
Name 

TSC 
Act 

EPBC 
Act 

Habitat Likelihood of Occurrence 

soil generally has a spongy-peat-like consistency, with high 
moisture content. Sites are found at the sheltered base of 
cliffs adjacent to wet gully or swamp vegetation, usually 
where a perennial or virtually perennial source of water, 
such as cliff seepages, is present. 

Eucalyptus aggregata Black Gum V - 

Found in the NSW Central and Southern Tablelands, with 
small isolated populations in Victoria and the ACT. Has a 
moderately narrow distribution, occurring mainly in the 
wetter, cooler and higher parts of the tablelands in the 
lowest parts of the landscape, on alluvial soils, on cold, 
poorly-drained flats and hollows adjacent to creeks and 
small rivers. Also occurs as isolated paddock trees in 
modified native or exotic pastures. 

The habitat of this species does not exist 
within the site.  Not observed and unlikely to 
occur. 

Eucalyptus cannonii 
 

V - 

Restricted to an area of about 100 by 60 km in the central 
tablelands of NSW. The western border is approximately 
marked by a line between Bathurst and Mudgee, while the 
eastern locations occur approximately on a line between 
Lithgow and the town of Bylong. Within this area the species 
is often locally frequent. Recorded from Tablelands Grassy 
woodland Complex communities and Talus Slope woodland, 
and in Winburndale Nature Reserve within woodland 
dominated by Eucalyptus macrorhyncha and Eucalyptus 
goniocalyx. 

The habitat of this species does not exist 
within the site.  Not observed and unlikely to 
occur. 

Eucalyptus copulans 
 

E E 

Only one individual tree is currently known, on Council 
Reserve along Jamison Creek at Wentworth Falls in the 
Blue Mountains, NSW. A second tree nearby may also be E. 
copulans although it has not been formally identified as 

such. A larger population is thought to have occurred 
historically in the locality. 

Habitat at a PCT level exists. However, 
micro-habitat conditions necessary for 
incidence are absent from the site.  Species 
not observed and unlikely to occur. 

Eucalyptus pulverulenta 

Silver-
leaved 
Mountain 
Gum 

V V 

Found in two quite separate areas, the Lithgow to Bathurst 
area and the Monaro (Bredbo to Bombala).Grows in shallow 
soils as an understorey plant in open forest, typically 
dominated by brittle gum, red stringybark, broad-leaved 
peppermint, silvertop ash and apple box. 

The habitat of this species does not exist 
within the site.  Not observed and unlikely to 
occur. 

Euphrasia arguta 
 

CE CE 

Occur in eucalypt forest with a mixed grass and shrub 
understorey within Nundle State forest. Sites have either 
been logged in the last few decades, or appear to have 
regrown from past clearing. 

The habitat of this species does not exist 
within the site.  Not observed and unlikely to 
occur. 
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Habitat Likelihood of Occurrence 

Euphrasia bowdeniae 
 

V V 

This species in known to occur at 750 m a.s.l but is likely to 
occur up to 1000-1100 m a.s.l. It is found on vertical 
sandstone cliffs, in very shallow soil on rocky ledges, or 
trailing over steep exposed rocks. 

The habitat of this species does not exist 
within the site.  Not observed and unlikely to 
occur. 

Grammitis stenophylla 

Narrow-
leaf Finger 
Fern 

E - 
Moist places, usually near streams, on rocks or in trees, in 
rainforest and moist eucalypt forest. 

The habitat of this species does not exist 
within the site.  Not observed and unlikely to 
occur. 

Grevillea evansiana 
Evans 
Grevillea 

V V 
Grows in dry sclerophyll forest or woodland, occasionally in 
swampy heath, in sandy soils, usually over Hawkesbury 
sandstone. 

The habitat of this species does not exist 
within the site.  Not observed and unlikely to 
occur. 

Haloragis exalata subsp. 

exalata 

Square 
Raspwort 

V V 

Occurs in 4 widely scattered localities in eastern NSW. It is 
disjunctly distributed in the central coast, south coast and 
north-western slopes botanical subdivisions of NSW. The 
species appears to require protected and shaded damp 
situations in riparian habitats. 

Habitat at a PCT level exists. However, 
micro-habitat conditions necessary for 
incidence are absent from the site.  Species 
not observed and unlikely to occur. 

Haloragodendron lucasii 
 

E E 

Occurs on Hawkesbury Sandstone in moist sandy loam soil. 
The species prefers sheltered aspects and inhabits gentle 
slopes below cliff lines near creeks in low open woodland or 
open forest. Its distribution is correlated with high soil 
moisture and phosphorus levels. 

The habitat of this species does not exist 
within the site.  Not observed and unlikely to 
occur. 

Homoranthus darwinioides 
 

V V 

Grows in various woodland habitats with shrubby 
understoreys, usually in gravely sandy soils. Landforms the 
species has been recorded growing on include flat sunny 
ridge tops with scrubby woodland, sloping ridges, gentle 
south-facing slopes, and a slight depression on a roadside 
with loamy sand. 

Habitat at a PCT level exists. However, 
micro-habitat conditions necessary for 
incidence are absent from the site.  Species 
not observed and unlikely to occur. 

Isopogon fletcheri 
 

E - Found in damp places in open forest on sandstone. 

Habitat at a PCT level exists. However, 
micro-habitat conditions necessary for 
incidence are absent from the site.  Species 
not observed and unlikely to occur. 

Kunzea cambagei 
 

V V 
Occurs in wet heath and woodland on coarse sandy soil on 
sandstone and quartzite. 

Habitat at a PCT level exists. However, 
micro-habitat conditions necessary for 
incidence are absent from the site.  Species 
not observed and unlikely to occur. 

Lastreopsis hispida 
Bristly 
Shield 

E - 
Grows in moist humus-rich soils in wet forest and rainforest 
gullies. 

The habitat of this species does not exist 
within the site.  Not observed and unlikely to 
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Fern occur. 

Leionema sympetalum 
Rylstone 
Bell 

V V 

Restricted to exposed rocky sandstone formations known as 
pagodas. The species occurs in dry sclerophyll forest and 
probably also occurs in open or closed heathland 
communities. 

Habitat at a PCT level exists. However, 
micro-habitat conditions necessary for 
incidence are absent from the site.  Species 
not observed and unlikely to occur. 

Lepidium hyssopifolium 
 

E E 

The species occurs in a variety of habitats including 
woodland with a grassy understorey and grassland. In 
NSW, there is a small population consisting near Bathurst, 
two populations near Bungendore, and one near Crookwell. 
Historical records also exist from near Armidale and 
possibly Cooma. 

The habitat of this species does not exist 
within the site.  Not observed and unlikely to 
occur. 

Leucochrysum albicans var. 

tricolor 

Hoary 
Sunray 

- V 

Hoary Sunray occurs in a wide variety of grassland, 
woodland and forest habitats, generally on relatively heavy 
soils. Plants can be found in natural or semi-natural 
vegetation and grazed or ungrazed habitat. Bare ground is 
required for germination.  In NSW, the species is often 
found in association with yellow box, Blakely’s red gum and 
red box. 

The habitat of this species does not exist 
within the site.  Not observed and unlikely to 
occur. 

Leucopogon exolasius 

Woronora 
Beard-
heath 

V V 
Grows in woodland on sandstone. Restricted to the 
Woronora and Grose Rivers and Stokes Creek, Royal 
National Park. 

The habitat of this species does not exist 
within the site.  Not observed and unlikely to 
occur. 

Leucopogon fletcheri subsp. 

fletcheri 

Leucopogo
n fletcheri 

subsp. 
fletcheri 

E - 
Occurs in dry eucalypt woodland or in shrubland on clayey 
lateritic soils, generally on flat to gently sloping terrain along 
ridges and spurs. 

Habitat at a PCT level exists. However, 
micro-habitat conditions necessary for 
incidence are absent from the site.  Species 
not observed and unlikely to occur. 

Pelargonium sp. Striatellum 
Omeo's 
Stork's-bill 

E E 

Flowering occurs from October to March. Occurs in habitat 
usually located just above the high water level of irregularly 
inundated or ephemeral lakes. During dry periods, the 
species is known to colonise exposed lake beds. The 
species is known to form clonal colonies by rhizomatous 
propagation. 

The habitat of this species does not exist 
within the site.  Not observed and unlikely to 
occur. 

Persoonia acerosa 
 

V V 

Occurs in dry sclerophyll forest, scrubby low-woodland and 
heath on low fertility soils. Recorded only on the central 
coast and in the Blue Mountains, from Mt Tomah in the 
north to as far south as Hill Top where it is now believed to 
be extinct. Mainly in the Katoomba, Wentworth Falls, 
Springwood area. 

Habitat at a PCT level exists. Micro-habitat 
conditions necessary for foraging are present 
within the site.  While not observed the 
species may occur. 
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Persoonia hindii 
Persoonia 
hindii 

E - 

Occurs in dry sclerophyll forests and woodlands on sandy 
soils. Stoloniferous (has underground horizontal stems) and 
is thought to be clonal. Hence, each location may comprise 
only one to a few individuals. 

Habitat at a PCT level exists. Micro-habitat 
conditions necessary for foraging are present 
within the site.  While not observed the 
species may occur. 

Persoonia hirsuta 
Hairy 
Geebung 

E E 

Distributed from Singleton in the north, along the east coast 
to Bargo in the south and the Blue Mountains to the west. A 
large area of occurrence, but occurs in small populations, 
increasing the species's fragmentation in the landscape. 
Found in sandy soils in dry sclerophyll open forest, 
woodland and heath on sandstone. Usually present as 
isolated individuals or very small populations. Probably 
killed by fire (as other Persoonia spp. are) but will 
regenerate from seed. 

Habitat at a PCT level exists. Micro-habitat 
conditions necessary for foraging are present 
within the site.  While not observed the 
species may occur. 

Persoonia marginata 
 

V V 

Grows in dry sclerophyll forest and woodland communities 
on sandstone. Appears to respond well to disturbance, with 
greater densities found along the edges of tracks and in 
areas disturbed by forestry activities. 

Habitat at a PCT level exists. Micro-habitat 
conditions necessary for foraging are present 
within the site.  While not observed the 
species may occur. 

Prasophyllum fuscum 

Tawny 
Leek-
orchid 

CE V 

Prasophyllum fuscum is endemic to New South Wales 
where it is currently known only from the upper catchment of 
the Georges River, south-west of Sydney. The only recent 
collection of the species is from a roadside in the Wilton 
district. The species is very similar to Prasophyllum 
uroglossum but occurs further north and differs by having a 

much shorter midlobe on the labellum and by having the 
callus extending well onto the midlobe. Prasophyllum 
pallens, which has also been confused with Prasophyllum 
fuscum, is known only from the Blue Mountains and can be 

distinguished by having paler-coloured flowers with a musty 
smell. 

Habitat at a PCT level exists. Micro-habitat 
conditions necessary for foraging are present 
within the site.  While not observed the 
species may occur. 

Prasophyllum pallens 
 

V - 

Prasophyllum pallens is a terrestrial herb of the Leek Orchid 
genus. Plants are up to 40 cm high and up to 30 flowers are 
crowded on an inflorescence up to 50 mm tall. Flowers are a 
pale tawny green to whitish with a 'rather unpleasant musty 
fragrance' that is very noticeable in warm to hot weather. 
Flowering is from November to December. P. pallens was 
first described from a specimen from Mount Banks in Blue 
Mountains National Park. P. pallens grows in dense low 
heath, often along seepage lines, in moist to wet shallow 
sandy soils over sandstone, mostly at altitudes greater than 

Habitat at a PCT level exists. Micro-habitat 
conditions necessary for foraging are present 
within the site.  While not observed the 
species may occur. 
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900 m above sea level. The species is presently known from 
four distinct populations: Mt Banks and Mt Hay in Blue 
Mountains National Park, and near the townships of 
Blackheath and Wentworth Falls. Historical records suggest 
that it once occurred near Leura, Bell and Mount Victoria. 

Prasophyllum petilum 
 

E E 

The Tarengo Leek Orchid occurs on relatively fertile soils in 
grassy woodland or natural grassland. The three cemetery 
sites originally contained grassy woodland, dominated by 
Snow Gum (Eucalyptus pauciflora) and Black Gum (E. 
aggregata) at Captains Flat, and Blakely's Red Gum (E. 
blakelyi) and Yellow Box (E. melliodora) at Hall and Ilford. 
Flowers between October and December. 

Habitat at a PCT level exists. Micro-habitat 
conditions necessary for foraging are present 
within the site.  While not observed the 
species may occur. 

Prasophyllum sp. Wybong 
A leek 
orchid 

- CE 
Endemic to NSW. It is known from seven populations in 
eastern NSW near Ilford, Premer, Muswellbrook, Wybong, 
Yeoval, Inverell and Tenterfield. 

Habitat at a PCT level exists. Micro-habitat 
conditions necessary for foraging are present 
within the site.  While not observed the 
species may occur. 

Prostanthera cryptandroides 

subsp. Cryptandroides  
V - 

At Glen Davis, occurs in open forest dominated by 
Eucalyptus fibrosa. Other eucalypt species may be present 
as sub-dominants. In the Denman-Gungal and Widden-
Baerami Valley areas, occurs on rocky ridgelines on 
Narrabeen Group Sandstones in association with a range of 
communities. 

The habitat of this species does not exist 
within the site.  Not observed and unlikely to 
occur. 

Pultenaea glabra 
 

V V 
Grows in swamp margins, hillslopes, gullies and creekbanks 
and occurs within dry sclerophyll forest and tall damp heath 
on sandstone. Restricted to the higher Blue Mountains. 

Habitat at a PCT level exists. Micro-habitat 
conditions necessary for foraging are present 
within the site.  While not observed the 
species may occur. 

Pultenaea sp. Olinda 
 

E - 
Has been found only in a very limited area of pagoda rock 
formation east of Rylstone. 

The habitat of this species does not exist 
within the site.  Not observed and unlikely to 
occur. 

Rhizanthella slateri 
 

V E 
Habitat requirements are poorly understood and no 
particular vegetation type has been associated with the 
species, although it is known to occur in sclerophyll forest. 

Habitat at a PCT level exists. Micro-habitat 
conditions necessary for foraging are present 
within the site.  While not observed the 
species may occur. 

Thesium australe 
Austral 
Toadflax 

V V 

Grows in very small populations scattered across eastern 
NSW, along the coast, and from the Northern to Southern 
Tablelands. It is also found in Tasmania and Queensland 
and in eastern Asia. Occurs in grassland or grassy 

Habitat at a PCT level exists. However, 
micro-habitat conditions necessary for 
incidence are absent from the site.  Species 
not observed and unlikely to occur. 
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woodland. Grows on kangaroo grass tussocks but has also 
been recorded within the exotic coolatai grass. 

Velleia perfoliata 
 

V V 

The species is only known from the Hawkesbury District and 
Upper Hunter Valley in the Central Coast botanical 
subdivision of NSW. Velleia perfoliata grows in heath on 

shallow sandy soil over Sandstone. It is currently known to 
exist in 9 populations. Five of these populations are 
reserved whilst a further population is partly reserved. Four 
of the reserved sites are situated adjacent to fire trails. 

The habitat of this species does not exist 
within the site.  Not observed and unlikely to 
occur. 

Wollemia nobilis 
Wollemi 
Pine 

E E 

The Wollemi Pine occurs in the warm temperate rainforest 
and rainforest margins in a eucalypt forest-woodland 
complex within the Sydney Sandstone Biome of the eastern 
coast of NSW. Occurs within the canyon rainforest. 
Associated species of these communities include 
Ceratopetalum apetalum, Doryphora sassafras, Acmena 
smithii, Backhousea myrtifolia, Quintinia sieberi, Angophora 
floribunda, Dicksonia antarctica, Cyathea australis, 
Eupomatia laurina, Lepidosperma urophorum, Sticherus 
flabellatus, Cissus hypoglauca, Clematis aristata, Pandorea 
pandorana and Parsonsia straminea. 

The habitat of this species does not exist 
within the site.  Not observed and unlikely to 
occur. 

Xanthosia scopulicola 
 

V - 

Known only from scattered locations between Kings 
Tableland (Wentworth Falls) and Boars Head rock (west of 
Katoomba) in the Blue Mountains. Grows in cracks and 
crevices of sandstone cliff faces or on rocky outcrops above 
the cliffs. 

The habitat of this species does not exist 
within the site.  Not observed and unlikely to 
occur. 

Birds 
     

Anthochaera phrygia 

Regent 
Honeyeate
r 

CE CE 

The Regent Honeyeater mainly inhabits temperate 
woodlands and open forests of the inland slopes of south-
east Australia. Birds are also found in drier coastal 
woodlands and forests in some years. The distribution of the 
species has contracted dramatically in the last 30 years to 
between north-eastern Victoria and south-eastern 
Queensland. There are only three known key breeding 
regions remaining: north-east Victoria (Chiltern-Albury), and 
in NSW at Capertee Valley and the Bundarra-Barraba 
region. In NSW the distribution is very patchy and mainly 
confined to the two main breeding areas and surrounding 
fragmented woodlands. In some years flocks converge on 

Habitat at a PCT level exists. However, 
micro-habitat conditions necessary for 
incidence are absent from the site.  Species 
not observed and unlikely to occur. 
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flowering coastal woodlands and forests. 

Botaurus poiciloptilus 
Australasia
n Bittern 

E E 

The Australasian Bitterns is widespread but uncommon over 
south-eastern Australia. In NSW they may be found over 
most of the state except for the far north-west. Favours 
permanent freshwater wetlands with tall, dense vegetation, 
particularly bullrushes and spikerushes. 

Habitat at a PCT level exists. However, 
micro-habitat conditions necessary for 
incidence are absent from the site.  Species 
not observed and unlikely to occur. 

Callocephalon fimbriatum 
Gang-gang 
Cockatoo 

V - 

In summer, occupies tall montane forests and woodlands, 
particularly in heavily timbered and mature wet sclerophyll 
forests. Also occur in subalpine snow gum woodland and 
occasionally in temperate or regenerating forest. In winter, 
occurs at lower altitudes in drier, more open eucalypt forests 
and woodlands, particularly in box-ironbark assemblages, or 
in dry forest in coastal areas. It requires tree hollows in 
which to breed. 

Habitat at a PCT level exists. Micro-habitat 
conditions necessary for foraging are present 
within the site.  Species observed. 

Calyptorhynchus lathami 

Glossy 
Black-
Cockatoo 

V - 

Inhabits forest with low nutrients, characteristically with key 
Allocasuarina spp. Tends to prefer drier forest types with a 
middle stratum of Allocasuarina below Eucalyptus or 
Angophora. Often confined to remnant patches in hills and 
gullies. Breed in hollows stumps or limbs, either living or 
dead. Endangered population in the Riverina. 

Habitat at a PCT level exists. However, 
micro-habitat conditions necessary for 
incidence are absent from the site.  Species 
not observed and unlikely to occur. 

Pyrrholaemus sagittatus 
Speckled 
Warbler 

V - 

The Speckled Warbler lives in a wide range of eucalypt 
dominated communities that have a grassy understorey, 
often on rocky ridges or in gullies. Typical habitat would 
include scattered native tussock grasses, a sparse shrub 
layer, some eucalypt regrowth and an open canopy. 

Habitat at a PCT level exists. Micro-habitat 
conditions necessary for foraging are present 
within the site.  While not observed the 
species may occur. 

Climacteris picumnus 

victoriae 

Brown 
Treecreep
er (eastern 
subspecies
) 

V - 

Found in eucalypt woodlands (including box-gum woodland) 
and dry open forest of the inland slopes and plains inland of 
the Great Dividing Range; mainly inhabits woodlands 
dominated by stringybarks or other rough-barked eucalypts, 
usually with an open grassy understorey, sometimes with 
one or more shrub species; also found in mallee and river 
red gum forest bordering wetlands with an open understorey 
of acacias, saltbush, lignum, cumbungi and grasses; usually 
not found in woodlands with a dense shrub layer; fallen 
timber is an important habitat component for foraging; also 
recorded, though less commonly, in similar woodland 
habitats on the coastal ranges and plains. 

Habitat at a PCT level exists. Micro-habitat 
conditions necessary for foraging are present 
within the site.  While not observed the 
species may occur. 

Daphoenositta chrysoptera Varied V - Inhabits wide variety of dry eucalypt forests and woodlands, Habitat at a PCT level exists. Micro-habitat 
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Sittella usually with either shrubby under storey or grassy ground 
cover or both, in all climatic zones of Australia. Usually in 
areas with rough-barked trees, such as stringybarks or 
ironbarks, but also in paperbarks or mature Eucalypts with 
hollows. 

conditions necessary for foraging are present 
within the site.  Species observed. 

Dasyornis brachypterus 
Eastern 
Bristlebird 

E E 
Found in coastal woodlands, dense scrub and heathlands, 
particularly where it borders taller woodlands. 

Habitat at a PCT level exists. However, 
micro-habitat conditions necessary for 
incidence are absent from the site.  Species 
not observed and unlikely to occur. 

Glossopsitta pusilla 
Little 
Lorikeet 

V - 

Distributed in forests and woodlands from the coast to the 
western slopes of the Great Dividing Range in NSW, 
extending westwards to the vicinity of Albury, Parkes, 
Dubbo and Narrabri. Mostly occur in dry, open eucalypt 
forests and woodlands. They feed primarily on nectar and 
pollen in the tree canopy. Nest hollows are located at 
heights of between 2 m and 15 m, mostly in living, smooth-
barked eucalypts. Most breeding records come from the 
western slopes. 

Habitat at a PCT level exists. Micro-habitat 
conditions necessary for foraging are present 
within the site.  While not observed the 
species may occur. 

Grantiella picta 

Painted 
Honeyeate
r 

V - 

The Painted Honeyeater is nomadic and occurs at low 
densities throughout its range. The greatest concentrations 
of the bird and almost all breeding occurs on the inland 
slopes of the Great Dividing Range in NSW, Victoria and 
southern Queensland. During the winter it is more likely to 
be found in the north of its distribution. Inhabits boree, 
brigalow and box-gum woodlands and box-ironbark forests. 

The habitat of this species does not exist 
within the site.  Not observed and unlikely to 
occur. 

Hieraaetus morphnoides Little Eagle V - 

Most abundant in lightly timbered areas with open areas 
nearby. Often recorded foraging in grasslands, crops, 
treeless dune fields, and recently logged areas. May nest in 
farmland, woodland and forest in tall trees. 

Habitat at a PCT level exists. Micro-habitat 
conditions necessary for foraging are present 
within the site.  While not observed the 
species may occur. 

Lathamus discolor 
Swift 
Parrot 

E E 

The Swift Parrot occurs in woodlands and forests of NSW 
from May to August, where it feeds on eucalypt nectar, 
pollen and associated insects. The Swift Parrot is 
dependent on flowering resources across a wide range of 
habitats in its wintering grounds in NSW. This species is 
migratory, breeding in Tasmania and also nomadic, moving 
about in response to changing food availability. 

Habitat at a PCT level exists. However, 
micro-habitat conditions necessary for 
incidence are absent from the site.  Species 
not observed and unlikely to occur. 

Lophoictinia isura 
Square-
tailed Kite 

V - Typically inhabits coastal forested and wooded lands of 
tropical and temperate Australia. In NSW it is often 

Habitat at a PCT level exists. Micro-habitat 
conditions necessary for foraging are present 
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associated with ridge and gully forests dominated by 
Eucalyptus longifolia, Corymbia maculata, E. elata or E. 
smithii. Individuals appear to occupy large hunting ranges of 
more than 100km2. They require large living trees for 
breeding, particularly near water with surrounding woodland 
-forest close by for foraging habitat. Nest sites are generally 
located along or near watercourses, in a tree fork or on 
large horizontal limbs. 

within the site.  While not observed the 
species may occur. 

Melanodryas cucullata 

cucullata 

Hooded 
Robin 
(south-
eastern 
form) 

V - 
Occupy a wide range of eucalypt woodlands, Acacia 
shrublands and open forests. 

Habitat at a PCT level exists. However, 
micro-habitat conditions necessary for 
incidence are absent from the site.  Species 
not observed and unlikely to occur. 

Neophema pulchella 
Turquoise 
Parrot 

V - 

The Turquoise Parrot's range extends from southern 
Queensland through to northern Victoria, from the coastal 
plains to the western slopes of the Great Dividing Range. 
Lives on the edges of eucalypt woodland adjoining 
clearings, timbered ridges and creeks in farmland. Nests in 
tree hollows, logs or posts, from August to December. It lays 
four or five white, rounded eggs on a nest of decayed wood 
dust. 

Habitat at a PCT level exists. However, 
micro-habitat conditions necessary for 
incidence are absent from the site.  Species 
not observed and unlikely to occur. 

Ninox connivens 
Barking 
Owl 

V - 

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

Habitat at a PCT level exists. Micro-habitat 
conditions necessary for foraging are present 
within the site.  While not observed the 
species may occur. 

Ninox strenua 
Powerful 
Owl 

V - 

Occupies wet and dry eucalypt forests and rainforests. Can 
occupy both un-logged and lightly logged forests as well as 
undisturbed forests where it usually roosts on the limbs of 
dense trees in gully areas. It is most commonly recorded 
within red turpentine in tall open forests and black she-oak 
within open forests. Large mature trees with hollows at least 
0.5 m deep are required for nesting. Tree hollows are 
particularly important for the Powerful Owl because a large 
proportion of the diet is made up of hollow-dependent 
arboreal marsupials. Nest trees for this species are usually 
emergent with a diameter at breast height of at least 100 
cm. 

Habitat at a PCT level exists. Micro-habitat 
conditions necessary for foraging are present 
within the site.  While not observed the 
species may occur. 

Oxyura australis Blue-billed V - Widespread in NSW, but most common in the southern The habitat of this species does not exist 
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Duck Murray-Darling Basin area. Birds disperse during the 
breeding season to deep swamps up to 300 km away. It is 
generally only during summer or in drier years that they are 
seen in coastal areas. The Blue-billed Duck prefers deep 
water in large permanent wetlands and swamps with dense 
aquatic vegetation. 

within the site.  Not observed and unlikely to 
occur. 

Petroica boodang 
Scarlet 
Robin 

V - 

The Scarlet Robin is found from SE Queensland to SE 
South Australia and also in Tasmania and SW Western 
Australia. In NSW, it occurs from the coast to the inland 
slopes. The Scarlet Robin lives in dry eucalypt forests and 
woodlands. The understorey is usually open and grassy with 
few scattered shrubs. 

Habitat at a PCT level exists. Micro-habitat 
conditions necessary for foraging are present 
within the site.  While not observed the 
species may occur. 

Petroica phoenicea 
Flame 
Robin 

V - 

Flame Robins are found in a broad coastal band from 
southern Queensland to just west of the South Australian 
border. The species is also found in Tasmania. The 
preferred habitat in summer includes eucalyptus forests and 
woodland, whilst in winter prefers open woodlands and 
farmlands. It is considered migratory. The Flame Robin 
breeds from about August to January. 

Habitat at a PCT level exists. However, 
micro-habitat conditions necessary for 
incidence are absent from the site.  Species 
not observed and unlikely to occur. 

Rostratula australis 

Australian 
Painted 
Snipe 

E E, M 

In NSW, this species has been recorded at the Paroo 
wetlands, Lake Cowell, Macquarie Marshes and Hexham 
Swamp. Most common in the Murray-Darling Basin. Prefers 
fringes of swamps, dams and nearby marshy areas where 
there is a cover of grasses, lignum, low scrub or open 
timber. Nests on the ground amongst tall vegetation, such 
as grasses, tussocks or reeds. 

The habitat of this species does not exist 
within the site.  Not observed and unlikely to 
occur. 

Tyto tenebricosa Sooty Owl V - 

Often found in tall old-growth forests, including temperate 
and subtropical rainforests. In NSW mostly found on 
escarpments with a mean altitude less than 500 metres. 
Nests and roosts in hollows of tall emergent trees, mainly 
eucalypts  often located in gullies. Nests have been located 
in trees 125 to 161 centimetres in diameter. 

The habitat of this species does not exist 
within the site.  Not observed and unlikely to 
occur. 

Tyto novaehollandiae 
Masked 
Owl 

V - 

Inhabits a diverse range of wooded habitat that provides tall 
or dense mature trees with hollows suitable for nesting and 
roosting. Mostly recorded in open forest and woodlands 
adjacent to cleared lands. Nest in hollows, in trunks and in 
near vertical spouts or large trees, usually living but 
sometimes dead. Nest hollows are usually located within 

Habitat at a PCT level exists. Micro-habitat 
conditions necessary for foraging are present 
within the site.  While not observed the 
species may occur. 
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dense forests or woodlands. Masked owls prey upon hollow-
dependent arboreal marsupials, but terrestrial mammals 
make up the largest proportion of the diet. 

Mammals 
     

Cercartetus nanus 

Eastern 
Pygmy-
possum 

V - 

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

Habitat at a PCT level exists. Micro-habitat 
conditions necessary for foraging are present 
within the site.  While not observed the 
species may occur. 

Chalinolobus dwyeri 

Large-
eared Pied 
Bat 

V V 

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

Habitat at a PCT level exists. Micro-habitat 
conditions necessary for foraging are present 
within the site.  While not observed the 
species may occur. 

Dasyurus maculatus 

maculatus 

Spotted-
tailed Quoll 

V E 

Spotted-tailed Quoll are found on the east coast of NSW, 
Tasmania, eastern Victoria and north-eastern Queensland. 
Only in Tasmania is it still considered common. Recorded 
across a range of habitat types, including rainforest, open 
forest, woodland, coastal heath and inland riparian forest, 
from the sub-alpine zone to the coastline. 

Habitat at a PCT level exists. Micro-habitat 
conditions necessary for foraging are present 
within the site.  While not observed the 
species may occur. 

Falsistrellus tasmaniensis 

Eastern 
False 
Pipistrelle 

V - 

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

The habitat of this species does not exist 
within the site.  Not observed and unlikely to 
occur. 

Isoodon obesulus obesulus 

Southern 
Brown 
Bandicoot 
(eastern) 

E - 
Prefers sandy soils with scrubby vegetation and-or areas 
with low ground cover that are burn from time to time. A 
mosaic of post fire vegetation is important for this species. 

Habitat at a PCT level exists. Micro-habitat 
conditions necessary for foraging are present 
within the site.  While not observed the 
species may occur. 

Miniopterus australis Little V - Coastal north-eastern NSW and eastern Queensland. Little Habitat at a PCT level exists. Micro-habitat 
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Bentwing-
bat 

Bent-wing Bat is an insectivorous bat that roost in caves, in 
old mines, in tunnels, under bridges, or in similar structures. 
They breed in large aggregations in a small number of 
known caves and may travel 100s km from feeding home 
ranges to breeding sites. Little Bent-wing Bat has a 
preference for moist eucalypt forest, rainforest or dense 
coastal banksia scrub where it forages below the canopy for 
insects. 

conditions necessary for foraging are present 
within the site.  While not observed the 
species may occur. 

Miniopterus schreibersii 

oceanensis 

Eastern 
Bentwing-
bat 

V - 

Eastern Bent-wing Bats occur along the east and north-west 
coasts of Australia. Caves are the primary roosting habitat, 
but also use derelict mines, storm-water tunnels, buildings 
and other man-made structures. Form discrete populations 
centred on a maternity cave that is used annually in spring 
and summer for the birth and rearing of young. 

Habitat at a PCT level exists. Micro-habitat 
conditions necessary for foraging are present 
within the site.  While not observed the 
species may occur. 

Mormopterus norfolkensis 
Eastern 
Freetail-bat 

V - 
Most records are from dry eucalypt forests and woodlands 
to the east of the Great Dividing Range. Appears to roost in 
trees, but little is known of this species' habits. 

The habitat of this species does not exist 
within the site.  Not observed and unlikely to 
occur. 

Petaurus australis 

Yellow-
bellied 
Glider 

V - 

Occur in tall mature eucalypt forest generally in areas with 
high rainfall and nutrient rich soils. Forest type preferences 
vary with latitude and elevation; mixed coastal forests to dry 
escarpment forests in the north; moist coastal gullies and 
creek flats to tall montane forests in the south. Found along 
the eastern coast to the western slopes of the Great 
Dividing Range, from southern Queensland to Victoria. 

Habitat at a PCT level exists. However, 
micro-habitat conditions necessary for 
incidence are absent from the site.  Species 
not observed and unlikely to occur. 

Petaurus norfolcensis 
Squirrel 
Glider 

V - 

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

Habitat at a PCT level exists. However, 
micro-habitat conditions necessary for 
incidence are absent from the site (i.e. 
abundance of hollow-bearing tree).  Species 
not observed and unlikely to occur. 

Petrogale penicillata 

Brush-
tailed 
Rock-
wallaby 

E V 

Found in rocky areas in a wide variety of habitats including 
rainforest gullies, wet and dry sclerophyll forest, open 
woodland and rocky outcrops in semi-arid country. 
Commonly sites have a northerly aspect with numerous 

Habitat at a PCT level exists. However, 
micro-habitat conditions necessary for 
incidence are absent from the site.  Species 
not observed and unlikely to occur. 
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ledges, caves and crevices. 

Phascolarctos cinereus Koala V V 
Inhabits eucalypt forests and woodlands. The suitability of 
these forests for habitation depends on the size and species 
of trees present, soil nutrients, climate and rainfall. 

The habitat of this species does not exist 
within the site.  Not observed and unlikely to 
occur. 

Pseudomys 

novaehollandiae 

New 
Holland 
Mouse 

- V 

The New Holland Mouse currently has a disjunct, 
fragmented distribution across Tasmania, Victoria, New 
South Wales and Queensland. Across the species' range 
the New Holland Mouse is known to inhabit open 
heathlands, open woodlands with a heathland understorey, 
and vegetated sand dunes. 

Habitat at a PCT level exists. Micro-habitat 
conditions necessary for foraging are present 
within the site.  While not observed the 
species may occur. 

Pteropus poliocephalus 

Grey-
headed 
Flying-fox 

V V 

This species is a canopy-feeding frugivore and nectarivore 
of rainforests, open forests, woodlands, melaleuca swamps 
and banksia woodlands. Bats commute daily to foraging 
areas, usually within 15 km of the day roost  although some 
individuals may travel up to 70 km. 

Habitat at a PCT level exists. Micro-habitat 
conditions necessary for foraging are present 
within the site.  While not observed the 
species may occur. 

Saccolaimus flaviventris 

Yellow-
bellied 
Sheathtail-
bat 

V - 

Roosts singly or in groups of up to six, in tree hollows and 
buildings; in treeless areas they are known to utilise 
mammal burrows. When foraging for insects, flies high and 
fast over the forest canopy, but lower in more open country. 
Forages in most habitats across its very wide range, with 
and without trees; appears to defend an aerial territory. 

Habitat at a PCT level exists. Micro-habitat 
conditions necessary for foraging are present 
within the site.  While not observed the 
species may occur. 

Scoteanax rueppellii 

Greater 
Broad-
nosed Bat 

V - 

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

The habitat of this species does not exist 
within the site.  Not observed and unlikely to 
occur. 

Frogs 
     

Heleioporus australiacus 

Giant 
Burrowing 
Frog 

V V 

The Giant Burrowing Frog has been recorded breeding in a 
range of water bodies associated with more sandy 
environments of the coast and adjacent ranges from the 
Sydney Basin south the eastern Victoria. It breeds in 
hanging swamps, perennial non-flooding creeks and 
occasionally permanent pools, but permanent water must be 
present to allow its large tadpoles time to reach 
metamorphosis. 

Habitat at a PCT level exists. Micro-habitat 
conditions necessary for foraging are present 
within the site.  While not observed the 
species may occur. 
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Litoria booroolongensis 
Booroolon
g Frog 

E - 

Habitat of the Southern Sydney population is broadly dry 
eucalypt forest and woodland. This population appears to 
occur mainly on upper slopes and above the Woronora 
River gorge escarpment, at or near the interface between 
the Lucas Heights soil landscape and Hawkesbury 
sandstone. Habitat of the South Coast population is poorly 
recorded, but appears to be dry sclerophyll forest or 
woodland associations in sandy soils over sandstone. 

The habitat of this species does not exist 
within the site.  Not observed and unlikely to 
occur. 

Litoria littlejohni 
Littlejohn's 
Tree Frog 

V V 

Occurs in wet and dry sclerophyll forests and heathland 
associated with sandstone outcrops between 280 and 1000 
m on the eastern slopes of the Great Dividing Range from 
the Central Coast down into Victoria. Individuals have been 
collected from a wide range of water bodies that includes 
semi-permanent dams, permanent ponds, temporary pools 
and permanent streams, with calling occurring from fringing 
vegetation or on the banks. Individuals have been observed 
sheltering under rocks on high exposed ridges during 
summer and within deep leaf litter adjacent to the breeding 
site. Calling occurs in all months of the year, often in 
association with heavy rains. The tadpoles are distinctive, 
being large and very dark in colouration. 

Habitat at a PCT level exists. Micro-habitat 
conditions necessary for foraging are present 
within the site.  While not observed the 
species may occur. 

Mixophyes balbus 
Stuttering 
Frog 

E V 

Associated with streams in dry sclerophyll and wet 
sclerophyll forests and rainforests of more upland areas of 
the Great Dividing Range of NSW and down into Victoria. 
Breeding occurs along forest streams with permanent water 
where eggs are deposited within nests excavated in riffle 
zones by the females and the tadpoles swim free into the 
stream when large enough to do so. Outside of breeding, 
individuals range widely across the forest floor and can be 
found hundres of metres from water 

The habitat of this species does not exist 
within the site.  Not observed and unlikely to 
occur. 

Pseudophryne australis 

Red-
crowned 
Toadlet 

V - 

Occurs on wetter ridge tops and upper slopes of sandstone 
formations on which the predominant vegetation is dry open 
forests and heaths. This species typically breeds within 
small ephemeral creeks that feed into larger semi-perennial 
streams. After rain these creeks are characterised by a 
series of shallow pools lined by dense grasses, ferns and 
low shrubs and usually contain leaf litter for shelter. Eggs 
are terrestrial and laid under litter, vegetation or rocks where 
the tadpoles inside will reach a relatively late stage of 

Habitat at a PCT level exists. Micro-habitat 
conditions necessary for foraging are present 
within the site.  While not observed the 
species may occur. 
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development before waiting for flooding waters before 
hatching will occur. 

Reptiles 
     

Eulamprus leuraensis 

Blue 
Mountains 
Water 
skink 

E E 

The species is restricted to isolated and naturally 
fragmented habitats of permanent sedge and hanging 
swamps (these develop at moderate to high altitudes on 
sloping rock faces composed of Narrabeen sandstone which 
are subject to a constant supply of water), in open forest 
and open scrub or heath. 

Habitat at a PCT level exists. Micro-habitat 
conditions necessary for foraging are present 
within the site.  While not observed the 
species may occur. 

Varanus rosenbergi 
Rosenberg'
s Goanna 

V - 
This species is a Hawkesbury-Narrabeen sandstone outcrop 
specialist. Occurs in coastal heaths, humid woodlands and 
both wet and dry sclerophyll forests. 

Habitat at a PCT level exists. Micro-habitat 
conditions necessary for foraging are present 
within the site.  While not observed the 
species may occur. 

Hoplocephalus bungaroides 

Broad-
headed 
Snake 

E V 

Occurs almost exclusively in association with communities 
occurring on Triassic sandstone within the Sydney Basin. 
Typically found among exposed sandstone outcrops with 
vegetation types ranging from woodland to heath. Within 
these habitats they spend most of the year sheltering in and 
under rock crevices and exfoliating rock. However, some 
individuals will migrate to tree hollows to find shelter during 
hotter parts of summer. 

Habitat at a PCT level exists. Micro-habitat 
conditions necessary for foraging are present 
within the site.  While not observed the 
species may occur. 

Insectia 
     

Paralucia spinifera 

Bathurst 
Copper 
Butterfly 

E V 

The Copper Butterfly is only found in the Central Tablelands 
of NSW. Its habitat is restricted to elevations above 900 m 
where it feeds exclusively on a form of blackthorn. The 
butterfly's life cycle relies on a 'mutualistic' relationship with 
the ant Anonychomyrma itinerans, and on the presence of 
blackthorn (Bursaria spinosa subsp. lasiophylla). 

The habitat of this species does not exist 
within the site.  Not observed and unlikely to 
occur. 

Petalura gigantea 
Giant 
Dragonfly 

E - 

The Giant Dragonfly is found along the east coast of NSW 
from the Victorian border to northern NSW. It is not found 
west of the Great Dividing Range. There are known 
occurrences in the Blue Mountains and Southern Highlands, 
in the Clarence River catchment, and on a few coastal 
swamps from north of Coffs Harbour to Nadgee in the south. 
Live in permanent swamps and bogs with some free water 
and open vegetation. Adults emerge from late October and 
are short-lived, surviving for one summer after emergence. 

Habitat at a PCT level exists. Micro-habitat 
conditions necessary for foraging are present 
within the site.  While not observed the 
species may occur. 
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Family Scientific Name 
Common 
Name 

NSW 

Status 

Comm 

Status 
3 8 9 12 2 17 16 13 11 14 10 7 1 6 5 4 

Anthericaceae Sowerbaea juncea Vanilla Plant             2      

Anthericaceae Thysanotus spp.       1     1 1  1 1      

Apiaceae Centella asiatica Swamp Pennywort        2           

Apiaceae Hydrocotyle peduncularis Pennywort           2        

Apiaceae Hydrocotyle sp. A           2           

Apiaceae Platysace ericoides Heathy Platysace    2 2              

Apiaceae Platysace lanceolata 
Lance-leaf 
Platysace 

                2  

Apiaceae Platysace spp.                   2  1 

Araceae Monstera spp.*          2            

Asteraceae Cassinia spp.            2          

Asteraceae Cirsium vulgare* Spear Thistle           1        

Asteraceae Conyza spp.*  A Fleabane         1        

Asteraceae Hypochaeris radicata* Flatweed             1      

Asteraceae Hypochaeris spp.*  A Catsear           2        

Asteraceae Ozothamnus diosmifolius Ball Everlasting                  1 

Asteraceae Ozothamnus spp.                1      

Blechnaceae Blechnum nudum 
Fishbone Water 
Fern 

          2        

Campanulaceae Wahlenbergia spp.  Bluebell   1   2             

Casuarinaceae Allocasuarina nana Dwarf She-oak    2               

Clusiaceae Hypericum gramineum 
Small St Johns 
Wort 

        1          

Cyperaceae Baumea rubiginosa Twig Rush        3   2  2      

Cyperaceae Cyperus sp. -    2               

Cyperaceae Gahnia filifolia                1      

Cyperaceae Gahnia sieberiana 
Red-fruited Saw-
sedge 

          1     1   

Cyperaceae Lepidosperma laterale 
Variable Sword-
sedge 

    2        1      
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Cyperaceae Lepidosperma limicola -           1  5      

Cyperaceae Lepidosperma spp.       3               

Cyperaceae Ptilothrix deusta -    2               

Cyperaceae Schoenus maschalinus -          2         

Dennstaedtiaceae Pteridium esculentum Bracken         2        2  

Dilleniaceae Hibbertia obtusifolia 
Grey Guinea 
Flower 

              1    

Dilleniaceae Hibbertia riparia 
Erect Guinea 
Flower 

  1 1   2         1  1 

Dilleniaceae Hibbertia spp.         2        2     

Droseraceae Drosera binata Forked Sundew             1      

Droseraceae Drosera peltata Sundew        2           

Droseraceae Drosera spatulata Common Sundew            2       

Droseraceae Drosera spp.       2               

Epacridaceae Brachyloma daphnoides Daphne Heath      2             

Epacridaceae Epacris microphylla Coral Heath          1 2        

Epacridaceae Epacris obtusifolia Blunt-leaf Heath     2              

Epacridaceae Epacris paludosa Swamp Epacris   1 2    3  2  2       

Epacridaceae Epacris pulchella Wallum Heath      2             

Epacridaceae Leucopogon ericoides Pink Beard-heath   2  1  2         2   

Epacridaceae Leucopogon lanceolatus 
Lance-leaf Beard-
heath 

        1          

Epacridaceae Sprengelia incarnata Pink Swamp Heath              1     

Ericaceae Monotoca spp.       1     2     2  2 2  

Euphorbiaceae Amperea xiphoclada      2  2    2       2  2 

Euphorbiaceae Poranthera microphylla Small Poranthera   2   2 2  2    1 2     

Fabaceae (Faboideae) Bossiaea neo-anglica                  1    

Fabaceae (Faboideae) Daviesia leptophylla        2 3         1    

Fabaceae (Faboideae) Phyllota spp.      1 1            1   

Fabaceae (Faboideae) Pultenaea canescens               2       
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Fabaceae (Faboideae) Pultenaea dentata                2      

Fabaceae (Faboideae) Pultenaea spp.                   1   

Fabaceae (Faboideae) Spartium junceum*  Spanish Broom  1               

Fabaceae/faboideae Bossiaea heterophylla Variable Bossiaea                1 1  

Fabaceae/faboideae Daviesia ulicifolia Gorse Bitter Pea   2    2  1      1 2 1  

Fabaceae/faboideae Dillwynia retorta Eggs and Bacon       1          2  

Fabaceae/faboideae 
Gompholobium 
grandiflorum 

Golden Glory Pea      2             

Fabaceae/faboideae Gompholobium minus Dwarf Wedge-pea              1     

Fabaceae/faboideae Hovea linearis -               2 1   

Fabaceae/faboideae Podolobium scandens  Netted Shaggy Pea   2 1               

Fabaceae/faboideae Pultenaea tuberculata -          1         

Fabaceae/faboideae/Faboideae Phyllota phylicoides Heath Phyllota      2           2  

Fabaceae/faboideae/Mimosoideae Acacia brownii Heath Wattle   1              1  

Fabaceae/faboideae/Mimosoideae Acacia myrtifolia Red Stem Wattle   1    1   2         

Fabaceae/faboideae/Mimosoideae Acacia obtusifolia Blunt-leaf Wattle         1  1     2 1 2 

Fabaceae/faboideae/Mimosoideae Acacia terminalis Sunshine Wattle   1  2  1       2 3 1 1 1 

Fabaceae/faboideae/Mimosoideae Acacia ulicifolia Prickly Moses               1   1 

Geraniaceae Geranium spp.*            2  2        

Gleicheniaceae Gleichenia dicarpa 
Pouched Coral 
Fern 

       2   4  3      

Goodeniaceae Dampiera stricta Blue Dampiera   2 2 1 3 1 2 2 2  2 2   2 2 2 

Goodeniaceae Goodenia bellidifolia 
Daisy-leaved 
Goodenia 

   2 2 2 2 2    3 1 2     

Haemodoraceae Haemodorum spp.        1 2             

Haloragaceae Gonocarpus elatus  A Raspwort 2   2 2 2           

Haloragaceae Gonocarpus micranthus           2   3 2 2      

Haloragaceae Gonocarpus teucroides Raspwort    2      2         

Iridaceae Patersonia fragilis Wild Iris            2       

Iridaceae Patersonia sericea Wild Iris     2    2     2  2   
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Iridaceae Patersonia sp. -   2 2   2        1 2 2 2 

Lindsaeaceae Lindsaea linearis Screw Fern          2         

Loganiaceae Mitrasacme polymorpha Mitrewort      2           2 2 

Loganiaceae Mitrasacme spp.      1             1   

Lomandraceae Lomandra confertifolia Mat-rush               1    

Lomandraceae Lomandra cylindrica -     2     2         

Lomandraceae Lomandra filiformis  Wattle Matt-rush    2      1   2    

Lomandraceae Lomandra glauca Pale Mat-rush   1 1 2 2 2        2 2 2 2 

Lomandraceae Lomandra longifolia 
Spiky-headed Mat-
rush 

    1   2 3 1  1      2 

Myrtaceae Baeckea linifolia Weeping Baeckea        2   2 2 2      

Myrtaceae Callistemon pityoides  Alpine Bottlebrush      2           

Myrtaceae Eucalyptus blaxlandii 
Blaxland's 
Stringybark 

             1   1 2 

Myrtaceae Eucalyptus dalrympleana Mountain Gum             1      

Myrtaceae Eucalyptus dives 
Broad-leaved 
Peppermint 

     3   3 2         

Myrtaceae Eucalyptus gregsoniana  Wolgan Snow Gum    2    1           

Myrtaceae Eucalyptus mannifera  Brittle Gum      2  1 1 1 2 2       

Myrtaceae Eucalyptus oreades 
Blue Mountains 
Ash 

      3            

Myrtaceae Eucalyptus piperita Sydney Peppermint   2                

Myrtaceae Eucalyptus radiata 
Narrow-leaved 
Peppermint 

    2    2 2 1 1   2    

Myrtaceae Eucalyptus sclerophylla Scribbly Gum     2         3 3 3 3 3 

Myrtaceae Eucalyptus sieberi Silvertop Ash   3  3  2       1 3 3 3 1 

Myrtaceae Eucalyptus stricta  
Blue Mountains 
Mallee Ash 

   2               

Myrtaceae Leptospermum continentale Prickly Tea-tree            2       

Myrtaceae Leptospermum grandifolium Wooly Tea-tree        4   2 3 2      

Myrtaceae Leptospermum juniperinum Prickly Tea-tree   1   1    2         

Myrtaceae Leptospermum obovatum -        2           
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Myrtaceae 
Leptospermum 
polygalifolium  

Tantoon    2      2      3  2 

Myrtaceae Leptospermum spp.  Tea-tree           3      1  

Myrtaceae Leptospermum trinervium Slender Tea-tree      3   2 2    2 3    

Orchidaceae Caladenia sp. A  Veined Spider Orchid     2             

Orchidaceae Caladenia spp.    P    2 1    1      1    

Orchidaceae Caladenia transitoria  Bronzed Caladenia     1             

Orchidaceae Calochilus paludosus Red Beard Orchid          1    1   2  

Orchidaceae Dipodium punctatum Hyacinth Orchid         1          

Orchidaceae Diuris sulphurea  Tiger Orchid         2         

Orchidaceae Genoplesium spp.    P    1               

Orchidaceae Pterostylis longifolia Tall Greenhood               1   1 

Orchidaceae Thelymitra carnea  Tiny Sun Orchid   2    2    1       

Orchidaceae Thelymitra ixioides  Spotted Sun Orchid    2               

Orchidaceae Thelymitra pauciflora Slender Sun Orchid        2           

Orchidaceae Thelymitra venosa           1         

Orchidaceae Thelymitra spp.    P        1        1   

Oxalidaceae Oxalis sp. -           1        

Phormiaceae Dianella caerulea  Blue Flax-lily 2  2 2 2  2 2     2   1 

Phormiaceae Dianella revoluta  Blueberry Lily   2  2       2 2    

Phyllanthaceae Phyllanthus spp.*      2    2            

Pittosporaceae Billardiera scandens Hairy Appleberry     1         1 1    

Poaceae Dichelachne spp.  A Plumegrass             2    

Poaceae Entolasia stricta Wiry Panic     2    2 2 3  1     1 

Poaceae Joycea pallida 
Silvertop Wallaby 
Grass 

  x 1 2 3 2  2 3  1  2 3 1 2 2 

Poaceae Poa seiberiana Tussock Grass         3 5  1       

Poaceae Poa spp.*                 4 2    

Poaceae Tetrarrhena spp.       2               
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Proteaceae Banksia marginata Silver Banksia     1   1     1      

Proteaceae Banksia spinulosa Hairpin Banksia    2      2    2  1 2  

Proteaceae Grevillea acanthifolia              3  2      

Proteaceae Grevillea laurifolia 
Laurel-leaf 
Grevillea 

   1  2   2 3         

Proteaceae Hakea constablei       2    1           

Proteaceae Hakea dactyloides 
Broad-leaved 
Hakea 

  1 1  2            2 

Proteaceae Hakea salicifolia Willow Hakea         1 3  1       

Proteaceae Hakea spp.      2  1              

Proteaceae Isopogon anemonifolius 
Flat-leaved 
Drumsticks 

   2  2             

Proteaceae Isopogon spp.    P     2              

Proteaceae Lomatia silaifolia Crinkle Bush   2      2     2 1 1   

Proteaceae Persoonia levis 
Broad-leaved 
Geebung 

             1  1   

Proteaceae Persoonia laurina    1                

Proteaceae Persoonia recedens -          1         

Proteaceae Persoonia spp.    P              2 1   1 

Proteaceae Petrophile spp.    P   1 2 2 2    2         

Restionaceae Baloskion australe -        3   2  2      

Restionaceae Empodisma minus -           3 4       

Restionaceae Leptocarpus tenax Slender Twine-rush      1             

Restionaceae Lepyrodia scariosa Scale Rush     1 2  3  2 2 2       

Restionaceae Lepyrodia spp.       3               

Rhamnaceae Cryptandra amara 
Small-leaf 
Cryptandra 

     1             

Rhamnaceae Pomaderris sp.       1       2     

Rhamnaceae Pomaderris spp.          2            

Rosaceae Rubus spp.*              1        

Rubiaceae Nertera granadensis  Matted Nertera           2      
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Family Scientific Name 
Common 
Name 

NSW 

Status 

Comm 

Status 
3 8 9 12 2 17 16 13 11 14 10 7 1 6 5 4 

Rutaceae Boronia microphylla 
Small-leaved 
Boronia 

         2      2   

Rutaceae Boronia parviflora Swamp Boronia   1 1 2 1 1   2     1    

Stackhousiaceae Stackhousia spp.        1              

Stylidiaceae Stylidium eglandulosum  
Woolly-stemmed 
Triggerplant 

      1         

Stylidiaceae Stylidium graminifolium Grass Trigger Plant      3 2     2 1      

Stylidiaceae Stylidium lineare 
Narrow-leaved 
Trigger Plant 

   2               

Stylidiaceae Stylidium spp.      1     1          2 

Thymelaeaceae Pimelea latifolia          2            

Thymelaeaceae Pimelea linifolia  Slender Rice Flower          1 2      

Thymelaeaceae Pimelea sp. Rice Flower           1        

Violaceae Viola hederacea Ivy-leaved Violet             1      

Violaceae Viola spp.*              3        

Xanthorrhoeaceae Xanthorrhoea spp.    P                 1  

Xyridaceae Xyris gracilis Slender Yellow-eye            2       

Xyridaceae Xyris operculata Tall Yellow-eye          2         

Xyridaceae Xyris ustulata  Yellow Flag           2      
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Appendix 5 

Fauna species list 
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Known and Expected Bird List  

 
Appendix Key: 1 = Results of ecological investigations conducted within the study area 

 = Species Detected 
 * = introduced species 
 (C) = listed as CAMBA species 
 (J) = listed as JAMBA species 
 (E) = listed as Endangered in NSW. 
 (V) = listed as Vulnerable in NSW. 
 (EV) = Species listed under the Commonwealth EPBC Act as Vulnerable 
 (EE) = Species listed under the Commonwealth EPBC Act as Endangered 
 (EM) = Species listed under the Commonwealth EPBC Act as Migratory  
 (EMa) = Species listed under the Commonwealth EPBC Act as Marine 
 Species indicated in BOLD font are those threatened species known from  

within Lithgow LGA (OEH Atlas of NSW Wildlife) 
Data Source:  = Species recorded during this survey  

 

Family Name Scientific Name Common Name Recorded 

Acanthizidae Acanthiza chrysorrhoa Yellow-rumped Thornbill  

 Acanthiza lineata Striated Thornbill  

 Acanthiza nana Yellow Thornbill  

 Acanthiza pusilla Brown Thornbill  

 Acanthiza reguloides Buff-rumped Thornbill  

 Aphelocephala leucopsis Southern Whiteface  

 Calamanthus pyrrhopygius Chestnut-rumped Heathwren  

 Gerygone fusca Western Gerygone  

 Gerygone mouki Brown Gerygone  

 Gerygone olivacea White-throated Gerygone  

 Origma solitaria Rockwarbler  

 Pycnoptilus floccosus Pilotbird  

 Pyrrholaemus saggitatus Speckled Warbler (V)  

 Sericornis citreogularis Yellow-throated Scrubwren  

 Sericornis frontalis White-browed Scrubwren  

 Sericornis magnirostris Large-billed Scrubwren  

 Smicrornis brevirostris Weebill  

Accipitridae Accipiter cirrocephalus Collared Sparrowhawk  

 Accipiter fasciatus Brown Goshawk  

 Accipiter novaehollandiae Grey Goshawk  

 Aquila audax Wedge-tailed Eagle  

 Elanus axillaris Black-shouldered Kite  

 Haliaeetus leucogaster White-bellied Sea-Eagle  

 Haliastur sphenurus Whistling Kite  

 Hieraaetus morphnoides Little Eagle  

 Lophoictinia isura Square-tailed Kite (V)  

Aegothelidae Aegotheles cristatus Australian Owlet-nightjar  

Alaudidae Alauda arvensis* Eurasian Skylark  



Biodiversity Assessment Report 
Chifley Road Upgrade, Clarence 

 

 

  

 
PR129363; /July 2016   

Family Name Scientific Name Common Name Recorded 

 Mirafra javanica Horsfield's Bushlark  

Alcedinidae Alcedo azurea Azure Kingfisher  

 Dacelo novaeguineae Laughing Kookaburra  

 Todiramphus sanctus Sacred Kingfisher  

Anatidae Anas gracilis Grey Teal  

 Anas rhynchotis Australasian Shoveler  

 Anas superciliosa Pacific Black Duck  

 Aythya australis Hardhead  

 Biziura lobata Musk Duck  

 Chenonetta jubata Australian Wood Duck  

 Cygnus atratus Black Swan  

 Malacorhynchus membranaceus Pink-eared Duck  

 Oxyura australis Blue-billed Duck (V)  

Apodidae Hirundapus caudacutus White-throated Needletail (EM)  

 Apus pacificus Fork-tailed Swift  

Ardeidae Ardea pacifica White-necked Heron  

 Egretta novaehollandiae White-faced Heron  

 Nycticorax caledonicus Nankeen Night Heron  

Artamidae Artamus cinereus Black-faced Woodswallow  

 Artamus cyanopterus Dusky Woodswallow  

 Artamus leucorynchus White-breasted Woodswallow  

 Artamus superciliosus White-browed Woodswallow  

 Cracticus nigrogularis Pied Butcherbird  

 Cracticus torquatus Grey Butcherbird  

 Gymnorhina tibicen Australian Magpie  

 Strepera graculina Pied Currawong  

 Strepera versicolor Grey Currawong  

Cacatuidae Cacatua galerita Sulphur-crested Cockatoo  

 Cacatua sanguinea Little Corella  

 Callocephalon fimbriatum Gang-Gang Cockatoo (V)  

 Calyptorhynchus funereus Yellow-tailed Black-Cockatoo  

 Calyptorhynchus lathami Glossy Black-Cockatoo (V)  

 Eolophus roseicapillus Galah  

Campephagidae Coracina novaehollandiae Black-faced Cuckoo-shrike  

 Coracina papuensis White-bellied Cuckoo-shrike  

 Coracina tenuirostris Cicadabird  

 Lalage tricolor White-winged Triller  

Caprimulgidae Eurostopodus mystacalis White-throated Nightjar  

Centropodidae Centropus phasianinus Pheasant Coucal  

Charadriidae Elseyornis melanops Black-fronted Dotterel  

 Vanellus miles Masked Lapwing  

Cisticolidae Cisticola exilis Golden-headed Cisticola  
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Family Name Scientific Name Common Name Recorded 

Climacteridae Climacteris erythrops Red-browed Treecreeper  

 Climacteris picumnus victoriae 
Brown Treecreeper (eastern 
subspecies) (V) 

 

 Cormobates leucophaea White-throated Treecreeper  

Columbidae Geopelia cuneata Diamond Dove  

 Geopelia humeralis Bar-shouldered Dove  

 Geopelia placida Peaceful Dove  

 Leucosarcia melanoleuca Wonga Pigeon  

 Macropygia amboinensis Brown Cuckoo-Dove  

 Ocyphaps lophotes Crested Pigeon  

 Phaps chalcoptera Common Bronzewing  

 Phaps elegans Brush Bronzewing  

Coraciidae Eurystomus orientalis Dollarbird  

Corcoracidae Corcorax melanorhamphos White-winged Chough  

Corvidae Corvus coronoides Australian Raven  

 Corvus mellori Little Raven  

Cuculidae Cacomantis flabelliformis Fan-tailed Cuckoo  

 Cacomantis variolosus Brush Cuckoo  

 Chalcites basalis Horsfield's Bronze-Cuckoo  

 Chalcites lucidus Shining Bronze-Cuckoo  

 Chalcites osculans Black-eared Cuckoo  

 Cuculus pallidus Pallid Cuckoo  

 Cuculus saturatus Oriental Cuckoo  

 Eudynamys orientalis Pacific Koel  

 Scythrops novaehollandiae Channel-billed Cuckoo  

Dicaeidae Dicaeum hirundinaceum Mistletoebird  

 Rhipidura rufifrons Rufous Fantail  

Estrildidae Lonchura castaneothorax Chestnut-breasted Mannikin  

 Neochmia modesta Plum-headed Finch  

 Neochmia temporalis Red-browed Finch  

 Stagonopleura bella Beautiful Firetail  

 Stagonopleura guttata Diamond Firetail (V)  

 Taeniopygia bichenovii Double-barred Finch  

 Taeniopygia guttata Zebra Finch  

Eupetidae Cinclosoma punctatum Spotted Quail-thrush  

 Psophodes olivaceus Eastern Whipbird  

Falconidae Falco berigora Brown Falcon  

 Falco cenchroides Nankeen Kestrel  

 Falco longipennis Australian Hobby  

 Falco peregrinus Peregrine Falcon  

 Falco subniger Black Falcon  

Fringillidae Carduelis carduelis* European Goldfinch  

Hirundinidae Cheramoeca leucosterna White-backed Swallow  
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Family Name Scientific Name Common Name Recorded 

 Hirundo neoxena Welcome Swallow  

 Petrochelidon ariel Fairy Martin  

 Petrochelidon nigricans Tree Martin  

Laridae Larus novaehollandiae Silver Gull  

Maluridae Malurus cyaneus Superb Fairy-wren  

 Malurus lamberti Variegated Fairy-wren  

 Stipiturus malachurus Southern Emu-wren  

Megapodiidae Alectura lathami Australian Brush-turkey  

Meliphagidae Acanthagenys rufogularis Spiny-cheeked Honeyeater  

 Acanthorhynchus tenuirostris Eastern Spinebill  

 Anthochaera carunculata Red Wattlebird  

 Anthochaera chrysoptera Little Wattlebird  

 Entomyzon cyanotis Blue-faced Honeyeater  

 Epthianura albifrons White-fronted Chat  

 Gliciphila melanops Tawny-crowned Honeyeater  

 Grantiella picta Painted Honeyeater (V)  

 Lichenostomus chrysops Yellow-faced Honeyeater  

 Lichenostomus fuscus Fuscous Honeyeater  

 Lichenostomus leucotis White-eared Honeyeater  

 Lichenostomus melanops Yellow-tufted Honeyeater  

 Lichenostomus penicillatus White-plumed Honeyeater  

 Manorina melanocephala Noisy Miner  

 Manorina melanophrys Bell Miner  

 Meliphaga lewinii Lewin's Honeyeater  

 Melithreptus brevirostris Brown-headed Honeyeater  

 Melithreptus gularis gularis 
Black-chinned Honeyeater 
(eastern subspecies) (V) 

 

 Melithreptus lunatus White-naped Honeyeater  

 Myzomela sanguinolenta Scarlet Honeyeater  

 Philemon citreogularis Little Friarbird  

 Philemon corniculatus Noisy Friarbird  

 Phylidonyris niger White-cheeked Honeyeater  

 Phylidonyris novaehollandiae New Holland Honeyeater  

 Phylidonyris pyrrhoptera Crescent Honeyeater  

 Plectorhyncha lanceolata Striped Honeyeater  

 Anthochaera phrygia Regent Honeyeater (CE, CE)  

Menuridae Menura novaehollandiae Superb Lyrebird  

Meropidae Merops ornatus Rainbow Bee-eater  

Monarchidae Grallina cyanoleuca Magpie-lark  

 Monarcha melanopsis Black-faced Monarch  

 Myiagra cyanoleuca Satin flycatcher  

Motacillidae Anthus australis Australian Pipit  

Muscicapidae Turdus merula* Eurasian Blackbird  
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Family Name Scientific Name Common Name Recorded 

 Zoothera lunulata Bassian Thrush  

Nectariniidae Dicaeum hirundinaceum Mistletoebird  

Neosittidae Daphoenositta chrysoptera Varied Sittella  

Oriolidae Oriolus sagittatus Olive-backed Oriole  

Pachycephalidae Colluricincla harmonica Grey Shrike-thrush  

 Falcunculus frontatus Eastern Shrike-tit  

 Pachycephala pectoralis Golden Whistler  

 Pachycephala rufiventris Rufous Whistler  

Pardalotidae Pardalotus punctatus Spotted Pardalote  

 Pardalotus striatus Striated Pardalote  

Passeridae Passer domesticus* House Sparrow  

Pelecanidae Pelecanus conspicillatus Australian Pelican  

Petroicidae Eopsaltria australis Eastern Yellow Robin  

 Melanodryas cucullata Hooded Robin  

 Melanodryas cucullata cucullata 
Hooded Robin (south-eastern 
form) (V) 

 

 Microeca fascinans Jacky Winter  

 Petroica boodang Scarlet Robin (V)  

 Petroica goodenovii Red-capped Robin  

 Petroica phoenicea Flame Robin (V)  

 Petroica rosea Rose Robin  

Phalacrocoracidae Phalacrocorax carbo Great Cormorant  

 Phalacrocorax melanoleucos Little Pied Cormorant  

 Phalacrocorax sulcirostris Little Black Cormorant  

 Phalacrocorax varius Pied Cormorant  

Phasianidae Coturnix pectoralis Stubble Quail  

 Coturnix ypsilophora Brown Quail  

Podargidae Podargus strigoides Tawny Frogmouth  

Podicipedidae Podiceps cristatus Great Crested Grebe  

 Poliocephalus poliocephalus Hoary-headed Grebe  

 Tachybaptus novaehollandiae Australasian Grebe  

Pomatostomidae Pomatostomus superciliosus White-browed Babbler  

 Pomatostomus temporalis temporalis 
Grey-crowned Babbler 
(eastern subspecies) (V) 

 

Psittacidae Alisterus scapularis Australian King-Parrot  

 Glossopsitta concinna Musk Lorikeet  

 Glossopsitta pusilla Little Lorikeet (V)  

 Lathamus discolor Swift Parrot (E,CE)  

 Melopsittacus undulatus Budgerigar  

 Neophema pulchella Turquoise Parrot (V)  

 Platycercus adscitus eximius Eastern Rosella  

 Platycercus elegans Crimson Rosella  

 Psephotus haematonotus Red-rumped Parrot  
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Family Name Scientific Name Common Name Recorded 

 Trichoglossus chlorolepidotus Scaly-breasted Lorikeet  

 Trichoglossus haematodus Rainbow Lorikeet  

Ptilonorhynchidae Ptilonorhynchus violaceus Satin Bowerbird  

Pycnonotidae Pycnonotus jocosus* Red-whiskered Bulbul  

Rallidae Fulica atra Eurasian Coot  

 Gallinula tenebrosa Dusky Moorhen  

 Gallirallus philippensis Buff-banded Rail  

 Porphyrio porphyrio Purple Swamphen  

 Pozana fluminea Australian Spotted Crake  

 Pozana pusilla Baillon’s Crake  

 Pozana tabuensis Spotless Crake  

 Rallus pectoralis Lewin’s Rail  

Rhipiduridae Rhipidura albiscapa Grey Fantail  

 Rhipidura rufifrons Rufous Fantail  

Scolopacidae Calidris acuminata Sharp-tailed Sandpiper (EM)  

 Gallinago hardwickii Latham's Snipe (EM)  

Strigidae Ninox boobook Southern Boobook  

 Ninox connivens Barking Owl (V)  

 Ninox strenua Powerful Owl (V)  

Sturnidae Acridotheres tristis* Common Myna  

 Sturnus vulgaris* Common Starling  

Sylviidae Acrocephalus australis Australian Reed-Warbler  

 Cincloramphus cruralis Brown Songlark  

 Cincloramphus mathewsi Rufous Songlark  

 Megalurus gramineus Little Grassbird  

Threskiornithidae Platalea flavipes Yellow-billed Spoonbill  

 Platalea regia Royal Spoonbill  

 Threskiornis molucca Australian White Ibis  

 Threskiornis spinicollis Straw-necked Ibis  

Turdidae Zoothera lunulata Bassian Thrush  

Turnicidae Turnix varia Painted Button-quail  

Tytonidae Tyto alba Barn Owl  

 Tyto novaehollandiae Masked Owl (V)  

 Tyto tenebricosa Sooty Owl (V)  

Zosteropidae Zosterops lateralis Silvereye  
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Known and Expected Mammal List 

 
Appendix Key: 1 = Results of ecological investigations conducted within the study area 

 = Species Detected 
 * = introduced species 
 (E) = listed as Endangered in NSW. 
 (V) = listed as Vulnerable in NSW. 
 (EV) = Species listed under the Commonwealth EPBC Act as Vulnerable 
 (EE) = Species listed under the Commonwealth EPBC Act as Endangered 
 Species indicated in BOLD font are those threatened species known from  

within Lithgow LGA (OEH Atlas of NSW Wildlife) 
Data Source:  = Species recorded during this survey 

 

Family Name Scientific Name Common Name Recorded 

Acrobatidae Acrobates pygmaeus Feathertail Glider  

Bovidae Bos taurus* European Cattle  

 Capra hircus* Goat  

Burramyidae Cercartetus nanus Eastern Pygmy-possum (V)  

Canidae Canis lupus familiaris* Dog  

 Canis lupus* Dingo, domestic dog  

 Vulpes vulpes* Fox  

Cervidae Cervus sp.* Unidentified Deer  

Dasyuridae Antechinus flavipes Yellow-footed Antechinus  

 Antechinus stuartii Brown Antechinus  

 Antechinus swainsonii Dusky Antechinus  

 Antechinus/Sminthopsis sp. unidentified 'Marsupial Mouse'  

 Dasyuridae sp. unidentified dasyurid  

 Dasyurus maculatus Spotted-tailed Quoll (V, V*)  

Emballonuridae Saccolaimus flaviventris Yellow-bellied Sheathtail-bat (V)  

Equidae Equus caballus* Horse  

Felidae Felis catus* Cat  

Leporidae Lepus capensis* Brown Hare  

 Oryctolagus cuniculus* Rabbit  

Macropodidae Macropus giganteus Eastern Grey Kangaroo  

 Macropus robustus Common Wallaroo  

 Macropus rufogriseus Red-necked Wallaby  

 Petrogale penicillata Brush-tailed Rock-wallaby (E, V*)  

 Wallabia bicolor Swamp Wallaby  

Molossidae Mormopterus "Species 2" Undescribed Freetail Bat  

 Mormopterus norfolkensis Eastern Freetail-bat (V)  

 Mormopterus planiceps Little Mastiff-bat  

 Mormopterus sp. Mastiff-bat  

 Tadarida australis White-striped Freetail-bat  

Muridae Hydromys chrysogaster Water-rat  

 Mus musculus* House Mouse  
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Family Name Scientific Name Common Name Recorded 

 Rattus fuscipes Bush Rat  

 Rattus lutreolus Swamp Rat  

 Rattus rattus* Black Rat  

 Rattus sp.   

Ornithorhynchidae Ornithorhynchus anatinus Platypus  

Peramelidae Isoodon/Perameles sp. unidentified Bandicoot  

Petauridae Petaurus australis Yellow-bellied Glider (V)  

 Petaurus breviceps Sugar Glider  

 Petaurus norfolcensis Squirrel Glider (V)  

Phalangeridae Trichosurus caninus Short-eared Possum  

 Trichosurus sp. Brushtail possum  

 Trichosurus vulpecula Common Brushtail Possum  

Phascolarctidae Phascolarctos cinereus Koala (V)  

Potoroidae Bettongia gaimardi Tasmanian Bettong  

Pseudocheiridae Petauroides volans Greater Glider  

 Pseudocheirus peregrinus Common Ringtail Possum  

Rhinolophidae Rhinolophus megaphyllus Eastern Horseshoe-bat  

Suidae Sus scrofa* Pig  

Tachyglossidae Tachyglossus aculeatus Short-beaked Echidna  

Vespertilionidae Chalinolobus dwyeri Large-eared Pied Bat (V, V*)  

 Chalinolobus gouldii Gould's Wattled Bat  

 Chalinolobus morio Chocolate Wattled Bat  

 Falsistrellus tasmaniensis Eastern False Pipistrelle (V)  

 Miniopterus australis Little Bentwing-bat (V)  

 
Miniopterus schreibersii 
oceanensis 

Eastern Bentwing-bat (V)  

 Myotis adversus Large-footed Myotis (V)  

 Nyctophilus geoffroyi Lesser Long-eared Bat  

 Nyctophilus gouldi Gould's Long-eared Bat  

 Nyctophilus sp. Long-eared bat  

 Scoteanax rueppellii Greater Broad-nosed Bat (V)  

 Scotorepens balstoni Inland Broad-nosed Bat  

 Scotorepens orion Eastern Broad-nosed Bat  

 Vespadelus darlingtoni Large Forest Bat  

 Vespadelus pumilus Eastern Forest Bat  

 Vespadelus regulus Southern Forest Bat  

 Vespadelus vulturnus Little Forest Bat  

Vombatidae Vombatus ursinus Common Wombat  
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Known and Expected Reptile List 

 
Appendix Key: 1 = Results of ecological investigations conducted within the study area 

 = Species Detected 
 * = introduced species 
 (E) = listed as Endangered in NSW. 
 (V) = listed as Vulnerable in NSW. 
 (EV) = Species listed under the Commonwealth EPBC Act as Vulnerable 
 (EE) = Species listed under the Commonwealth EPBC Act as Endangered 
 (EMa) = Species listed under the Commonwealth EPBC Act as Marine 
 Species indicated in BOLD font are those threatened species known from  

within Lithgow LGA (OEH Atlas of NSW Wildlife) 
Data Source:  = Species recorded during this survey  

 

Family Name Scientific Name Common Name Recorded 

Agamidae Amphibolurus muricatus Jacky Lizard  

 Amphibolurus nobbi Nobbi  

 Physignathus lesueurii Eastern Water Dragon  

 Pogona barbata Bearded Dragon  

 Rankinia diemensis Mountain Dragon  

Chelidae Chelodina longicollis Eastern Snake-necked Turtle  

Elapidae Austrelaps ramsayi Highland Copperhead  

 Austrelaps superbus Lowland Copperhead  

 Cryptophis nigrescens Eastern Small-eyed Snake  

 Drysdalia rhodogaster Mustard-bellied Snake  

 Furina diadema Red-naped Snake  

 Hoplocephalus bungaroides Broad-headed Snake (E, V*)  

 Notechis scutatus Tiger Snake  

 Parasuta dwyeri Dwyer's Snake  

 Parasuta spectabilis Mallee Black-headed Snake  

 Pseudechis guttatus Spotted Black Snake  

 Pseudechis porphyriacus Red-bellied Black Snake  

 Pseudonaja textilis Eastern Brown Snake  

 Vermicella annulata Bandy-bandy  

Gekkonidae Diplodactylus vittatus Wood Gecko  

 Oedura lesueurii Lesueur's Velvet Gecko  

 Phyllurus platurus Broad-tailed Gecko  

 Underwoodisaurus milii Thick-tailed Gecko  

Pygopodidae Pygopus lepidopodus Common Scaly-foot  

Scincidae Acritoscincus duperreyi Eastern Three-lined Skink  

 Acritoscincus platynota Red-throated Skink  

 Carlia tetradactyla Southern Rainbow-skink  

 Cryptoblepharus virgatus Cream-striped Shinning-skink  

 Ctenotus robustus Robust Ctenotus  

 Ctenotus taeniolatus Copper-tailed Skink  
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Family Name Scientific Name Common Name Recorded 

 Egernia cunninghami Cunningham's Skink  

 Egernia saxatilis Black Rock Skink  

 Egernia saxatilis intermedia   

 Egernia striolata Tree Skink  

 Egernia whitii White's Skink  

 Eulamprus heatwolei Yellow-bellied Water-skink  

 Eulamprus leuraensis Blue Mountains Water skink (E, E*)  

 Eulamprus quoyii Eastern Water-skink  

 Eulamprus tenuis Barred-sided Skink  

 Eulamprus tympanum Southern Water-skink  

 Hemiergis decresiensis Three-toed Earless Skink  

 Lampropholis delicata Dark-flecked Garden Sunskink  

 Lampropholis guichenoti Pale-flecked Garden Sunskink  

 Lampropholis sp. unidentified grass skink  

 Lerista bougainvillii South-eastern Slider  

 Lygisaurus foliorum Tree-base Litter-skink  

 Morethia boulengeri South-eastern Morethia Skink  

 Pseudemoia entrecasteauxii Tussock Cool-skink  

 Pseudemoia pagenstecheri Tussock Skink  

 Saiphos equalis Three-toed Skink  

 Saproscincus mustelinus Weasel Skink  

 Tiliqua nigrolutea Blotched Blue-tongue  

 Tiliqua scincoides Eastern Blue-tongue  

Typhlopidae Ramphotyphlops nigrescens Blackish Blind Snake  

Varanidae Varanus rosenbergi Rosenberg's Goanna (V)  

 Varanus sp. Unidentified Goanna  

 Varanus varius Lace Monitor  
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Known and Expected Frog List 

 
Appendix Key: 1 = Results of ecological investigations conducted within the study area 

 = Species Detected 
 * = introduced species 
 (E) = listed as Endangered in NSW. 
 (V) = listed as Vulnerable in NSW. 
 (EV) = Species listed under the Commonwealth EPBC Act as Vulnerable 
 (EE) = Species listed under the Commonwealth EPBC Act as Endangered 
 Species indicated in BOLD font are those threatened species known from  

Within Lithgow LGA (OEH Atlas of NSW Wildlife) 
Data Source:  = Species recorded during this survey  

 

Family Name Scientific Name Common Name Recorded 

Hylidae Litoria booroolongensis Booroolong Frog (E, E*)  

 Litoria caerulea Green Tree Frog  

 Litoria citropa Blue Mountains Tree Frog  

 Litoria dentata Bleating Tree Frog  

 Litoria ewingii Brown Tree Frog  

 Litoria fallax Eastern Dwarf Tree Frog  

 Litoria latopalmata Broad-palmed Frog  

 Litoria lesueuri Lesueur's Frog  

 Litoria peronii Peron's Tree Frog  

 Litoria phyllochroa Leaf-green Tree Frog  

 Litoria tyleri Tyler’s Tree Frog  

 Litoria verreauxii Verreaux's Frog  

 Litoria wilcoxii   

Myobatrachidae Crinia parinsignifera Eastern Sign-bearing Froglet  

 Crinia signifera Common Eastern Froglet  

 Heleioporus australiacus Giant Burrowing Frog (V, V*)  

 Limnodynastes dumerilii Eastern Banjo Frog  

 Limnodynastes fletcheri Long-thumbed Frog  

 Limnodynastes ornatus Ornate Burrowing Frog  

 Limnodynastes peronii Brown-striped Frog  

 Limnodynastes tasmaniensis Spotted Grass Frog  

 Mixophyes balbus Stuttering Frog (E, V*)  

 Neobatrachus sudelli Sudell's Frog  

 Pseudophryne australis Red-crowned Toadlet (V)  

 Pseudophryne bibronii Bibron's Toadlet  

 Pseudophryne sp.   

 Uperoleia laevigata Smooth Toadlet  
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Appendix 6 

Seven Part Tests of Significance 
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Section 5A of the EP&A Act lists seven factors that must be taken into account in the determination of the 

significance of potential impacts of proposed activities on ‘threatened species, populations or ecological 

communities or their habitats’ (threatened biota) listed under the TSC Act (DECC 2007). The ‘7-Part Test’ is 

used to determine whether there is likely to be a significant effect on threatened species, populations or 

ecological communities, or their habitats and thus whether a Species Impact Statement (SIS) is required to 

be produced.  

The significance of the impacts on those threatened species and EECs which have been recorded within the 

study area, or those likely to occur and likely to utilise habitat, to be potentially impacted by the Project (see 

Table 17 in the main report) have been assessed. The following communities and species have been 

considered:  

Flora 

 Acacia meiantha 

Fauna 

 Giant Dragonfly (habitat obligate – NPSS EEC) 

 Blue Mountains Water Skink (habitat obligate – NPSS EEC) 

 Varied Sittella (Woodland bird species) 

 Diamond Firetail (Woodland bird species) 

 Scarlet Robin (Woodland bird species) 

 Gang-gang Cockatoo  

 Spotted-tailed Quoll  

 Eastern Pygmy Possum  

Threatened Ecological Communities 

 Newnes Plateau Shrub Swamp EEC (NPSS)  
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(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. 

Threatened Flora 

 Acacia meiantha 

This species was observed within the study area at one location. Constraints analysis was used to affect an 

impact avoidance outcome for individuals observed within the study area. The Project would not result in the 

removal of this species from the study area. Therefore, it is expected that the Project would not affect the 

lifecycle of A. meiantha such that a local population of the species is likely to be placed at risk of extinction.  

Threatened Fauna 

 Giant Dragonfly  

This species is found in permanent swamps and bogs with some water and open vegetation. This species is 

known to occur in swamps of the Newnes Plateau such as Sunnyside Swamp, Carne West Swamp, Gang 

Gang Swamp and Paddy's Creek Swamp (Benson and Baird 2012). There are also records for this species 

nearby the study area. Low value habitat for this species occurs within the Project impact area (0.03 ha); a 

negligible habitat area loss. Therefore, it is considered that the Project is not likely to affect the lifecycle of 

this species such that a local population is likely to be placed at risk of extinction. 

 Blue Mountains Water Skink 

This species has not been recorded within the study area although suitable for this species is located within 

and nearby. The Blue Mountains Water Skink is considered to be reliant on the presence of permanent 

groundwater seepage and/or water logging within parts of the inhabited swamp, even during times of 

drought, and is typically associated with the more waterlogged areas of the swamp (Benson and Baird 2012). 

Low value habitat for this species occurs within the Project impact area (0.03 ha); a negligible habitat area 

loss.   

The Project would not result in the removal of known habtiat for this species or modify proximal habitat 

values through changes to surface or groundwater regimes. Therefore, it is considered that the Project is not 

likely to affect the lifecycle of this species such that a local population is likely to be placed at risk of 

extinction. 

 Diamond Firetail 

 Scarlet Robin  

All the above woodland bird species are likely to utilise the open forests that occur throughout the study area 

for foraging, and many species may also nest within the study area. Each individual bird species would 

preference different habitats, though may opportunistically visit any of the available woodland or heath 

habitats within the study area. Therefore, approximately 11.44 ha of potential habitat for these species may 

be removed.  

The proposed surface infrastructure footprint occurs within a large area containing contiguous forest, 

woodland, heath, swamp and rocky habitats. These habitats continue throughout the Newnes State Forest 

and into the Gardens of Stone National Park, Blue Mountains National Park and Wollemi National Park. 

Local populations of these bird species would extend into these adjacent protected habitats. Therefore, the 

losses of habitat and impacts to local populations of these threatened woodland birds are considered small, 

relative to the available occupied habitats. 

It is highly unlikely that indirect impacts would affect woodland or forest habitats such that they would 

become in any way unsuitable for any of these woodland bird species. No observable significant impacts to 
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woodland habitats have occurred from the operation of the Bells Line of Road with respect to these species. 

Therefore, it is considered that the Project is not likely to affect the lifecycle of these species such that a local 

population is likely to be placed at risk of extinction. 

 Gang Gang Cockatoo 

 Varied Sittella  

XXX 

 Spotted-tail Quoll  

Targeted surveys performed for this species failed to record Spotted-tailed Quoll incidence within the study 

area. Habitat surveys indicate the vegetation of the study as suitable foraging habitat with no denning 

potential (i.e. hollow-bearing trees). Notwithstanding, there is potential for this species to occur.  

The Project occurs within a large area containing contiguous forest, woodland, heath, swamp and rocky 

habitats. These habitats continue throughout the Newnes State Forest and into the Gardens of Stone 

National Park, Blue Mountains National Park and Wollemi National Park. Local populations of the Spotted-

tailed Quoll would extend into these adjacent protected habitats. Therefore, the habitat loss proposed and 

impacts to local populations of the Spotted-tailed Quoll are small, relative to the available occupied habitats. 

Therefore, it is considered that the Project is not likely to affect the lifecycle of this species such that a local 

population is likely to be placed at risk of extinction. 

 Eastern Pygmy Possum  

Eastern Pygmy Possums have been recorded nearby on the Newnes Plateau (RPS 2014). Open forests, 

shrub swamps, and dry heathlands throughout the study area represent habitat suitable for this species. 

Areas with a dense understorey of shrubs, particularly patches of dense Banksia, offer the best potential 

foraging resources within the open forest habitats.  

The Project would involve the removal of habitat for this species. Targeted surveys for this species failed to 

detect its occurrence within the Project footprint. Therefore, it is considered that the Project is not likely to 

affect the lifecycle of this species such that a local population is likely to be placed at risk of extinction. 

(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, 

No endangered populations were identified or are likely to occur within the study area.  

(c) In the case of an endangered ecological community or critically endangered ecological 

community, whether the action proposed: 

(i) is likely to have an adverse effect on the extent of the ecological community such that its 

local occurrence is likely to be placed at risk of extinction, or 

(ii) is likely to substantially and adversely modify the composition of the ecological 

community such that its local occurrence is likely to be placed at risk of extinction 

 Newnes Plateau Shrub Swamp  

Newnes Plateau Shrub Swamp EEC occurs within the study area however would not be directly impacted by 

the Project. Therefore, the Project is considered not likely to have an adverse effect on the extent of this 

ecological community, or substantially and adversely modify the composition of the ecological community 

such that its local occurrence is likely to be placed at risk of extinction. 

(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, 
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Threatened Flora 

 Acacia meiantha 

Potential habitat mapped within the study area includes dry sclerophyll communities including MU 26 and 

26a. Both these dry sclerophyll vegetation types are not classified as overcleared or highly overcleared 

vegetation and are well represented in nearby nature reserves and national park estate. Approximately 13.08 

ha of potential habitat would be removed from the study area as a result of the Project. Notwithstanding, no 

specimens of this species or vegetation patches comprising individuals of this species are to be removed 

(i.e. avoided impacts).  

Threatened Fauna 

 Giant Dragonfly 

The habitat of the Giant Dragonfly is limited to areas mapped as HN633 (i.e. NPSS/ THPSS EEC). Imapcts 

on habtiat suitable for this species would be lmited to an area of 0.03 ha. Habtiat suitability within this area is 

considered low. 

 Blue Mountains Water Skink 

The habitat of the Blue Mountains Water Skink is limited to areas mapped as HN633 (i.e. NPSS/ THPSS 

EEC). Imapcts on habtiat suitable for this species would be lmited to an area of 0.03 ha. Habtiat suitability 

within this area is considered low. 

 Diamond Firetail 

 Scarlet Robin  

Approximately 13.08 ha of habitat potentially suitable for woodland birds would be cleared as a consequence 

of the Project. None of the habitat areas to be cleared for the Project are considered important for these 

species.  

 Gang Gang Cockatoo 

 Varied Sittella  

Approximately 13.08 ha of habitat potentially suitable for birds dependent on hollow-bearing trees for 

breeding would be cleared as a consequence of the Project. None of the habitat areas to be cleared for the 

Project are considered important for these species as no hollow-bearing trees are expected to be removed. 

 Spotted-tailed Quoll 

Approximately 13.08 ha of habitat potentially suitable for the Spotted-tail Quoll would be cleared as a 

consequence of the Project. None of the habitat areas to be cleared for the Project are considered important 

for this species. 

 Eastern Pygmy Possum 

Approximately 13.08 ha of habitat potentially suitable for the Eastern Pygmy Possum would be cleared as a 

consequence of the Project. None of the habitat areas to be cleared for the Project are considered important 

for this species. 

Threatened Ecological Communities 

 Newnes Plateau Shrub Swamp EEC 

The habitat of the NPSS EEC is limited to areas mapped as HN633 (i.e. NPSS/ THPSS EEC), which would 

not be removed by the Project (i.e. avoided impacts) with the exception of 0.03 ha. 

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

The Project would not create or significantly increase a barrier for any of the species considered, both in 

terms of movement or genetic dispersal. Nor will the Project fragment or isolate any of the EECs considered. 

(iii) the importance of the habitat to be removed, modified, fragmented or isolated to the 

long-term survival of the species, population or ecological community in the locality 

 Acacia meiantha 

The open forest habitat that will be cleared for surface infrastructure is widespread both within the study area 

and in the surrounding region. Due to the retention of large areas of suitable habitat within the study area, 

the vegetation and habitat to be removed is not important to the long-term survival of these species in the 

locality.  

Threatened Fauna 

 Giant Dragonfly  

Important habitat for the Giant Dragonfly within the study area is restricted to the Shrub Swamps. It generally 

occurs in sedge dominated wet shrub swamps. Shrub swamps of the Newnes Plateau are highly important 

for the long-term survival of this species in the locality. Larger, wetter swamps in close proximity to other 

inhabited swamps are more likely to be occupied by this species, which does not characterise the impact 

area. Given the limited known distribution of a local population, any occupied or potential shrub swamp 

habitat is important for this species. As discussed in Section 6.2.2, the Project would remove a very small 

area of suitable habtiat (0.03 ha). Therefore, any alterations to potentially important habitats as a 

consequence of the Project would not affect the long-term survival of the Giant Dragonfly in the locality. 

 Blue Mountains Water Skink  

This species is restricted to the Blue Mountains and Newnes Plateau in NSW. It occurs in elevated habitats 

generally in shrub or hanging swamps, but can also occur in open forest, open scrub or heath. Larger, wetter 

swamps in close proximity to other inhabited swamps are more likely to be occupied by this species. Shrub 

swamps of the Newnes Plateau are highly important for the long-term survival of this species in the locality. 

Given the limited known distribution of a local population, any occupied or potential shrub swamp habitat is 

important for this species. As discussed in Section 6.2.2, the Project would remove a very small area of 

suitable habtiat (0.03 ha). Therefore, any alterations to potentially important habitats as a consequence of 

the Project would not affect the long-term survival of the Blue Mountains Water Skink in the locality. 

 Diamond Firetail 

 Scarlet Robin  

The open forest habitat to be cleared for the Project is not important to the long-term survival of the Diamond 

Firetail or Scarlet Robin populations in the locality. Alterations to habitats from road works would not affect 

the long-term survival of these species in the locality. 

 Gang Gang Cockatoo 

 Varied Sittella  

The open forest habitat to be cleared for the Project is not important to the long-term survival of these hollow-

bearing tree dependent species in the locality. Alterations to habitats from road works would not affect the 

long-term survival of these species in the locality. 

 Spotted-tailed Quoll  

Suitable foraging habitat for the Spotted-tailed Quoll located within the study area is not considered to be of 

importance to the species within the locality. The proposed clearing would remove approximately 13.08 ha 
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native vegetation habitat suitable for this sepcies. However, large tracts of similar forest types and the 

habitats it contains occur throughout the Newnes State Forest and adjacent National Parks. Due to the large 

areas of protected habitats within the locality, it is considered that the vegetation and habitat to be removed 

or modified is not important to the long-term survival of these species in the locality. 

 Eastern Pygmy Possum  

Suitable habitat for the Eastern Pygmy Possum located within the study area is not considered to be of 

importance to the species within the locality. The proposed clearing would remove approximately 13.08 ha 

native vegetation habitat suitable for this sepcies. However, large tracts of similar forest types and the 

habitats it contains occur throughout the Newnes State Forest and adjacent National Parks. Due to the large 

areas of protected habitats within the locality, it is considered that the vegetation and habitat to be removed 

or modified is not important to the long-term survival of these species in the locality. 

Threatened Ecological Communities 

 Newnes Plateau Shrub Swamp EEC 

Areas of the Newnes Plateau Shrub Swamp EEC located within the study area are considered important to 

the ongoing survival of the EEC in the locality. No areas of this EEC are located within the Project footprint 

and will, therefore, not be directly impacted upon by the Project.  

(e) Whether the action proposed is likely to have an adverse effect on critical habitat (either 

directly or indirectly) 

No areas of critical habitat have been declared within the study area. 

(f) Whether the action proposed is consistent with the objectives or actions of a recovery plan or 

threat abatement plan 

Flora 

None of the threatened flora species considered to have potential to occur have recovery plans prepared. 

Fauna 

 Blue Mountains Water Skink 

Blue Mountains Water Skink has a recovery plan prepared. The objectives of this plan are: 

(1) To establish the full extent of the distribution of the Blue Mountains Water Skink. 

(2) To improve our understanding of the population status of the Blue Mountains Water Skink by 

monitoring representative populations. 

(3) To minimise the risk of the Blue Mountains Water Skink declining in the long term by the 

implementation of a range of activities to ameliorate the impact of factors considered to be 

detrimentally affecting the species or its habitat. 

(4) To raise awareness of the conservation status of the Blue Mountains Water Skink and to involve the 

broader community and key groups such as landholders and managers, local and State government 

agencies, public authorities and researchers in the recovery program for the species. 

(5) To improve the management of Blue Mountains Water Skink populations and habitat based on an 

improved understanding of its biology and ecology. 

(6) To reassess the conservation status of the Blue Mountains Water Skink. 

The Project would not intervene with the above objectives. 

 Spotted-tailed Quoll  
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As approximately 13.08 ha of potential foraging habitat will be removed during the current proposal, the 

proposal would be inconsistent with objective 4.1 (reduce the rate of loss and fragmentation of Spotted-tailed 

Quoll habitat) of the Spotted-tailed Quoll draft recovery plan (Long and Nelson, 2004). 

(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. 

KTPs are listed under Schedule 3 of the TSC Act. There are nine KTPs that have the potential to affect the 

site as a consequence of the proposal, namely: 

 Alteration of the natural flow regimes of rivers, streams, floodplains and wetlands; 

 Loss of hollow-bearing trees; 

 Clearing of native vegetation; 

 Anthropogenic climate change;  

 Degradation of native riparian vegetation along NSW watercourses. 

These KTPs have been previously addressed in Section 5.4 of the main report. 
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Appendix 7 

MNES Assessment 
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Table 8 identified that three nationally threatened fauna species and one EEC have potential to be impacted 

upon by the Project, as listed below: 

Threatened Fauna 

 Blue Mountains Water Skink; and 

 Spotted-tailed Quoll. 

Endangered Ecological Communities 

 Temperate Highland Peat Swamps on Sandstone. 

Information provided for each species identified includes: 

 A description of the distribution and abundance of threatened species and ecological communities, as 

well as suitable habitat (including breeding, foraging, roosting habitat, habitat critical to the survival of the 

threatened species) within the site and in surrounding areas that may be impacted by the proposal; 

 The regional distribution and abundance of suitable and potential habitat for threatened species and 

ecological communities surrounding the site; and 

 A description of the relevant impacts on such EPBC Act listed species should include, inter alia, indirect, 

cumulative and facilitative impacts on the: 

 Population of the species on site; 

 Area of occupancy of the species; 

 Habitat critical to the survival of the species; 

 Breeding cycle of the population; and 

 Availability or quality of habitat for the species.  
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Eulamprus leuraensis Blue Mountains Water Skink 

The Blue Mountains Water Skink (Eulamprus leuraensis) is listed as Endangered under the EPBC Act. It is 

restricted to areas of the Blue Mountains and Newnes Plateau in NSW. Thirty populations of the Blue 

Mountains Water Skink are known between Newnes and Hazelbrook in the Blue Mountains region. The 

species is restricted to isolated and naturally fragmented habitats of permanent sedge and shrub 'hanging' 

swamps. These develop at moderate to high-altitudes on sloping rock faces composed of Narrabeen 

sandstone (Wells and Wellington 1984). In the Blue Mountains, the skink has been found in dense clumps of 

swamp sedges or herbs (characterised by Gymnoschoenus sphaerocephalus, Lepidosperma limicola and 

Xyris ustulata) growing on peaty soils derived from sandstone. 

The Blue Mountains Water Skink appears to prefer swamps that are permanently wet. On Newnes Plateau it 

has been found in Shrub Swamps bordering streams flowing over sandstone and surrounded by tall open 

forest.  

Regional Habitat 

OEH Atlas of NSW Wildlife data indicates two strongholds of the Blue Mountains Water Skink within the 

region. A number of records exist within the Newnes State Forest along with records within close proximity to 

the study area. A second stronghold is indicated within the Blue Mountains National Park (Blackheath – 

Katoomba – Wentworth Falls) within a distance 20 km from the study area. Whilst there are large areas of 

potential habitats linking these areas, recent genetic work has confirmed that the populations found on the 

Newnes Plateau are morphologically and genetically different from the populations found in the Blue 

Mountains National Park and dispersal between populations are very rare. The creeks and swamps of the 

study area are therefore of high importance to the populations found on the Newnes Plateau. 

Impact Assessment 

(a) Lead to a long-term decrease in the size of a population; 

Low value habitat for the Blue Mountains Water Skink species occurring within the Project footprint would be 

cleared (0.03 ha). This habitat is considered to be relatively unimportant compared to upstream/ downstream 

habitat present in the Dargans Creek catchment (i.e. channelized waterflow and sedge dominated 

vegetation). The loss of this vegetation would have a negligible impact on habtiat connectivity throughout the 

Dargans Creek catchment, as this is already compromised by the insitu culvert at this location. 

Consequently, the Project will not affect the lifecycle of the Blue Mountains Water Skink such that it will lead 

to a long-term decrease in the size of a population.  

(a) Reduce the area of occupancy of the species; 

The Project would not reduce the area of occupancy of the Blue Mountains Water Skink. 

(b) Fragment an existing population into two or more populations; 

No areas of potential or known habitat will become further fragmented as a result of the Project. 

(c) Adversely affect habitat critical to the survival of a species; 

All potential or known swamp habitats for Blue Mountains Water Skink can be regarded as critical to the 

survival of the species. No areas of critical habitat will be adversely affected such that it would compromise 

the survival of this species. 
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(d) Disrupt the breeding cycle of a population; 

Indirect impacts on potential habitats would not disrupt the breeding cycle of a population if present. 

(e) Modify, destroy, remove, isolate or decrease the availability or quality of habitat to the extent 

that the species is likely to decline; 

A verys small area (0.03 ha) of native vegetation consistent with the habitat description of the Blue 

Mountains Water Skink would be removed at the intersection of Dargans Creek with the Chifley Road. The 

value of this habtiat is considered low for this species (i.e. channelized waterflow and sedge dominated 

vegetation) and relatively unimportant compared to upstream/ downstream habitat present in the Dargans 

Creek catchment. The minor predicted modification to potential habitats from indirect impacts would not 

decrease the availability or quality of habitat to the extent that the species is likely to decline. 

(f) Result in invasive species that are harmful to a critically endangered or endangered species 

becoming established in the endangered or critically endangered species’ habitat; 

The Project is unlikely to contribute to an increase in invasive species, such as foxes and cats, which may be 

harmful to this species.  

(g) Introduce disease that may cause the species to decline; or  

The Project is unlikely to introduce diseases that may cause this species to decline. 

(h) Interfere with the recovery of the species.  

The Project is unlikely to interfere with the recovery of the Blue Mountains Water Skink.  
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Dasyurus maculatus maculatus Spotted-tailed Quoll 

The Spotted-tailed Quoll (Dasyurus maculatus maculatus) is listed as Endangered under the EPBC Act. The 

nominated subspecies D. maculatus maculatus occurs from southern Queensland to Tasmania. This species 

is one of the largest carnivorous marsupials. Previous and current fauna surveys carried out by RPS across 

the Newnes Plateau have not recorded the presence of the Spotted-tailed Quoll. The eight years of annual 

monitoring, which occurs over the Centennial tenements on the Newnes Plateau, has also failed to record 

this species. Notwithstanding, numerous records of Spotted-tailed Quoll exist within a 10 km radius of the 

study area, as well as suitable habitat. Similarly, extensive tracts of suitable habitat would occur throughout 

the Blue Mountains area. 

The Spotted-tailed Quoll is found in a range of habitat types, including rainforest, open forest, woodland, 

coastal heath and inland riparian forest, from the sub-alpine zone to the coastline. Nests are made in rock 

caves and hollow logs or trees, and basking sites are usually found nearby. 

Regional Habitat 

OEH Atlas of NSW Wildlife data indicates a widespread distribution of the Spotted-tailed Quoll throughout 

the region with a stronghold in the Blue Mountains National Park. Two records exist within Newnes State 

Forest, approximately 4 km to the east of the study area. Additional nearby records are indicated within 4-10 

km south-east of the study area. Due to its general habitat preferences and the presence of large, 

neighbouring areas of conservation lands, the potential habitats found within the study area would not be of 

high importance to the Spotted-tailed Quoll. 

Impact Assessment 

(a) Lead to a long-term decrease in the size of a population; 

The total Project footprint would result in approximately 13.08 ha of potential foraging habitat for this species. 

Similar connected habitat is widely available for this species. The expected indirect impacts are not expected 

to adversely affect habitats for this species. Therefore, the Project is unlikely to lead to a long-term decrease 

in the size of a population of the Spotted-tailed Quoll. 

(b) Reduce the area of occupancy of the species; 

The area of habitat availability and therefore, potential occupancy may be incrementally reduced by 13.08 ha 

as a result of the Project. 

(c) Fragment an existing population into two or more populations; 

No areas of potential habitat will become fragmented as a result of the Project. 

(d) Adversely affect habitat critical to the survival of a species; 

The abundance of potential habitat within the Newnes State Forest and neighbouring National Parks 

suggests that the habitats within the study area are not critical to the survival of the Spotted-tailed Quoll. 

Notwithstanding, those areas of habitat that may be used by this species will not be adversely affected such 

that they would become unsuitable for these species, with the exception of a small loss of potential hunting 

habitat. 
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(e) Disrupt the breeding cycle of a population; 

The minor predicted modification to potential habitats from vegetation loss and/or indirect impacts and the 

clearing of 13.08 ha would not disrupt the breeding cycle of a population of the Spotted-tailed Quoll, if 

present. 

(f) Modify, destroy, remove, isolate or decrease the availability or quality of habitat to the extent 

that the species is likely to decline; 

The minor predicted modification to potential habitats from vegetation loss and/ or indirect impacts would not 

constitute a decrease in the availability or quality of habitat to the extent that the species is likely to decline. 

(g) Result in invasive species that are harmful to a critically endangered or endangered species 

becoming established in the endangered or critically endangered species’ habitat; 

The Project is unlikely to contribute to an increase in invasive species, such as foxes or wild dogs, which 

may be harmful to this species.  

(h) Introduce disease that may cause the species to decline; or  

The Project is unlikely to introduce diseases that may cause this species to decline. 

(i) Interfere with the recovery of the species.  

The Project is unlikely to interfere with the recovery of the Spotted-tailed Quoll. 
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Temperate Highland Peat Swamps on Sandstone 

Mapping undertaken by DEC (2006) and ground-truthed by RPS shows that the Project contains THPSS. 

THPSS is typically situated on peat substrates in drainage lines between open forested slopes and is 

dominated by shrubs such as Epacris paludosa (Swamp Epacris), Grevillea acanthifolia and occasional 

occurrences of Leptospermum lanigerum (Woolly Tea Tree) and Baeckea linifolia (Baeckea). Understorey 

vegetation is dominated by the sedges Baumea rubiginosa (Twig Rush), Baloskion australe and Empodisma 

minus and the fern Gleichenia dicarpa (Pouched Coral Fern). 

On-site Habitat 

The THPSS located with the Project footprint is limited to 0.03 ha.  

Regional Habitat 

The current known extent of all THPSS totals approximately 3,000 ha (DEH 2005). Within the region this 

includes swamps within the Newnes Plateau and Blue Mountains Swamps to the east of the study area. Due 

to the relatively limited distribution any habitats occupied by this community would be considered to be of 

high importance. 

Impact Assessment 

(a) Reduce the extent of an ecological community 

The Project is expected to reduce the extent of this ecological community by 0.03 ha. This represents less 

than 0.001 % of habitat within the region. The value of this tract of THPSS is considered low due to the 

channelization of water flow through this section and the corresponding response of vegetation to this 

existing alteration in water flow. Therefore, the Project is considered unlikely to have an adverse effect on the 

extent of this ecological community. 

(b) Fragment or increase fragmentation of an ecological community, for example by clearing 

vegetation for roads or transmission lines; 

The Project will not clear a significant area of THPSS and therefore not cause fragmentation of this 

community. 

(c) Adversely affect habitat critical to the survival of an ecological community; 

Any adverse effects to the THPSS are not expected to be of a magnitude that it would significantly impact 

this EEC. 

(d) Modify or destroy abiotic (non-living) factors (such as water, nutrients, or soil) necessary for 

an ecological community’s survival, including reduction of groundwater levels, or substantial 

alteration of surface water drainage patterns; 

Indirect impacts are expected to be minor to negligible and are not considered substantial enough to 

adversely impact upon the extent of this community. 

(e) Cause a substantial change in the species composition of an occurrence of an ecological 

community, including causing a decline or loss of functionally important species, for example 

through regular burning or flora or fauna harvesting; 

The Projects indirect impacts would not cause a substantial change in the species composition of this EEC.  
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(f) Cause a substantial reduction in the quality or integrity of an occurrence of an ecological 

community, including, but not limited to:  

 Assisting invasive species, that are harmful to the listed ecological community, to become 

established, or  

 Causing regular mobilisation of fertilisers, herbicides or other chemicals or pollutants into the 

ecological community which kill or inhibit the growth of species in the ecological community, or  

 Interfere with the recovery of an ecological community.  

The value of this tract of THPSS is considered low due to the channelization of water flow through this 

section and the corresponding response of THPSS vegetation to this existing alteration in water flow. THPSS 

vegetation is largely limited to the channel edge as water flow rates within the channel prevent the 

accumulation of peat, hence habtiat for THPSS plants to colonise and grow. As such the Project is not likely 

to cause a substantial reduction in the quality or integrity of this EEC.  

 
 

 

 

 



 

Appendix G 

Freshwater Biodiversity Impact Assessment 
  



BLANK PAGE 
  



 

 
 rpsgroup.com.au 

 
 
 
 
 
 
 
 
 
 

Freshwater Biodiversity Assessment  

Chifley Road, Clarence  
 

Prepared by: 

RPS AUSTRALIA EAST PTY LTD 

PO Box 428 

NEWCASTLE  NSW  2302 

 

T: +61 4724 4244 

F: +61 4724 4144 

E: laurence.liessmann@rpsgroup.com.au  

 

Client Manager:  Mark Aitkens  

Report Number: 129363-1 

Version / Date: V3 / 22 June 2016 

 

Prepared for: 

ROADS AND MARITIME SERVICE 

Project Development Manager 

PO Box 973 

Parramatta CBD NSW 2124 

 

T: 02 8849 2470 

M: 0411 129 290 

E: andrew.cook@rms.nsw.gov.au  

W: www.rms.nsw.gov.au 

 

mailto:laurence.liessmann@rpsgroup.com.au
mailto:andrew.cook@rms.nsw.gov.au


Freshwater Biodiversity Assessment  
Chifley Road, Clarence 

 

 

 

 
129363-1; V3 / 22 June 2016 Page ii 

IMPORTANT NOTE 

Apart from fair dealing for the purposes of private study, research, criticism, or review as permitted under the 

Copyright Act, no part of this report, its attachments or appendices may be reproduced by any process 

without the written consent of RPS Australia East Pty Ltd. All enquiries should be directed to RPS Australia 

East Pty Ltd. 

We have prepared this report for the sole purposes of RMS (“Client”) for the specific purpose of only for 

which it is supplied (“Purpose”). This report is strictly limited to the purpose and the facts and matters stated 

in it and does not apply directly or indirectly and will not be used for any other application, purpose, use or 

matter.  

In preparing this report we have made certain assumptions. We have assumed that all information and 

documents provided to us by the Client or as a result of a specific request or enquiry were complete, 

accurate and up-to-date. Where we have obtained information from a government register or database, we 

have assumed that the information is accurate. Where an assumption has been made, we have not made 

any independent investigations with respect to the matters the subject of that assumption. We are not aware 

of any reason why any of the assumptions are incorrect. 

This report is presented without the assumption of a duty of care to any other person (other than the Client) 

(“Third Party”). The report may not contain sufficient information for the purposes of a Third Party or for 

other uses. Without the prior written consent of RPS Australia East Pty Ltd: 

This report may not be relied on by a Third Party; and 

RPS Australia East Pty Ltd will not be liable to a Third Party for any loss, damage, liability or claim arising out 

of or incidental to a Third Party publishing, using or relying on the facts, content, opinions or subject matter 

contained in this report.  

If a Third Party uses or relies on the facts, content, opinions or subject matter contained in this report with or 

without the consent of RPS Australia East Pty Ltd, RPS Australia East Pty Ltd disclaims all risk and the Third 

Party assumes all risk and releases and indemnifies and agrees to keep indemnified RPS Australia East Pty 

Ltd from any loss, damage, claim or liability arising directly or indirectly from the use of or reliance on this 

report. 

In this note, a reference to loss and damage includes past and prospective economic loss, loss of profits, 

damage to property, injury to any person (including death) costs and expenses incurred in taking measures 

to prevent, mitigate or rectify any harm, loss of opportunity, legal costs, compensation, interest and any other 

direct, indirect, consequential or financial or other loss. 
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Executive Summary 

Context 

RPS Australia East Pty Ltd (RPS) was engaged by the Roads and Maritime Service (RMS) to prepare a 

freshwater aquatic assessment for the proposed upgrade parts of Chifley Road between Bell and Lithgow 

(the Project). The freshwater biodiversity assessment has focused on providing information about the key 

environmental values and freshwater/aquatic sensitivities in Dargans Creek extending downstream of the 

Clarence section into the Dargans Creek Reserve, as well as providing an assessment of impact and 

recommendations for measures to avoid and mitigate impacts.  

Aims 

The report aim of the report is to assess the impact of the Project against the aquatic biodiversity values. 

Methods 

In accordance with Section 5A of the Environmental Planning and Assessment Act 1979 (EP&A Act) for 

threatened species, populations and ecological communities listed under the Fisheries Management Act 

1994 (FM Act) a desktop and site investigation was conducted to determine their potential occurrence. Water 

quality and aquatic macroinvertebrate collection and analysis was also conducted to provide a snap-shot 

assessment of ambient water quality within the area of the proposed upgrade. 

Key Results – Endangered Species, Populations and Ecological Communities 

In accordance with Section 5A of the EP&A Act for threatened species, populations and ecological 

communities listed under the FM Act, one threatened species (Macquarie perch) listed under Schedule 4 of 

the FM Act have been previously recorded within the Local Government Area. Following an assessment of 

the species, it was determine that the species had a low likelihood of occurrence, due to the absence of 

suitable habitat. Additionally, endangered populations and ecological communities listed under the FM Act 

are not considered in close proximity to the Project and thus not require any assessment. 

The EPBC Protected Matters of National Significance database identified one other threatened freshwater 

fish species (Australian grayling) that may potentially occur or have suitable habitat within 10 km of the study 

area. Following an assessment of the species it was determined that the species had a low likelihood of 

occurrence, due to the absence of suitable habitat or the site location being situated outside the species 

distribution. 

The EPBC database search identified ‘Temperate Highland Peat Swamps on Sandstone’ that may 

potentially occur or have suitable habitat within 10km of the study area. The swamp complex contained 

within the project area aligns with Newnes Plateau Shrub Swamp in the Sydney Basin Bioregion ECC as 

listed in the TSC Act and also forms a component of Temperate Highland Peat Swamps on Sandstone EEC 

as listed in the EPBC Act. This threatened ecological community is further discussed in the Biodiversity 

Impact Assessment, Chifley Road Upgrade, Clarence (RPS 2016). 

Key Results – Water Quality 

The water quality results recorded from the watercourse and associated wetland system were characteristic 

of a relatively undisturbed site, where low levels were recorded for a number of parameters including EC, 

turbidity, TSS and trace metal concentrations. 
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Key Results – Macroinvertebrates 

The macroinvertebrate taxonomic richness and abundance within the furthest upstream site (US1) was 

expected due to the observed lower habitat complexity (tree roots, trailing vegetation etc) in comparison to 

the other sites. The lower habitat complexity within US1 was directly related to the streams smaller size (i.e. 

width and depth) within the upper reach of the watercourse. Macroinvertebrate taxonomic richness gradually 

increased further downstream as a consequence of the increase channelisation of the watercourse and the 

increase in habitat complexity.   

Conclusions 

Even though no significant species, populations and ecological communities listed under the FM Act were 

detected within or adjacent to the Project Area during this investigation, the ‘receiving’ environments contain 

or are adjacent to freshwaters with significant ecological and conservation value including the Dargans Creek 

Reserve. Although the proposed upgrade area has been historically disturbed, the swamp complex in 

considered to be relatively intact and in good condition. The swamp complex also aligns with Newnes 

Plateau Shrub Swamp in the Sydney Basin Bioregion ECC as listed in the TSC Act and also forms a 

component of Temperate Highland Peat Swamps on Sandstone EEC as listed in the EPBC Act. 

The only direct impacts to occur to the swamp complex and associated watercourse will be the removal a 

small section (0.03 ha) to facilitate the construction of the new overpass (bridge) and overtaking lanes. 

Although the proposed upgrade will require the direct removal of an area that aligns with Newnes Plateau 

Shrub Swamp which have been detailed in RPS (2016), the direct loss of aquatic habitat associated with the 

watercourse is expected to be minimal due to the low aquatic complexity (i.e. habitat complexity and aquatic 

community complexity) associated with the upper reaches of Dargans Creek. 

In addition to the direct impact that the proposed upgrade may pose, indirect impacts, such as hydrological 

impacts to surface water, or potential water quality changes due to sedimentation and/or contamination may 

also occur. Given the moderate disturbance to the local catchment, limited in-stream habitat complexity, any 

increase in sedimentation is unlikely to have any significant or long term impacts. Although multiple sources 

of sedimentation is likely to have a cumulative effect and the accidental release of hydrocarbons could 

impact the downstream receiving environment, the implementation of appropriate mitigation measures are 

likely to minimise and contain the impact to an acceptable level. 
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1.0 Introduction 

RPS was engaged by the RMS to prepare a freshwater biodiversity assessment for the proposed upgrade 

parts of Chifley Road between Bell and Lithgow (the Project) as shown in Figure 1. The freshwater 

biodiversity assessment has focused on providing information about the key environmental values and 

freshwater/aquatic sensitivities in Dargans Creek extending downstream of the Clarence section into the 

Dargans Creek Reserve, as well as providing an assessment of impact and recommendations for measures 

to avoid and mitigate impacts.  

1.1 Scope and purpose 

The scope of this freshwater biodiversity assessment is limited to conducting a single sampling event at four 

sites, which include sites located upstream (‘Reference’ sites) of the proposed disturbance area and sites 

located near and downstream (‘Test’ sites) which have potential to be impacted. This included: 

 Collection of water samples in line with accepted protocols and arrange laboratory analysis. 

 Collection of aquatic macroinvertebrate samples in line with accepted protocols and facilitate specimen 

identifications. 

 Assess aquatic habitat and flows conditions. 

 Receive and collate water quality and aquatic macroinvertebrate data.  

 Analyse and interpret the results in the context of the assessment purpose and required outcomes. 

This report presents the findings of a single season field survey and assessment (March 2016) of the 

freshwater environment in and adjacent to the Project area, including the downstream receiving environment 

where relevant. This report provides a description of the freshwater communities within the footprint of the 

proposed Project and in adjacent areas. The purpose of these investigations was to provide information 

about the key environmental values and freshwater/aquatic sensitivities in the area and provide an 

assessment of impact and recommendations for measures to avoid and mitigate impacts.  This report was 

prepared in accordance with Section 5A of the EP&A Act for threatened species, populations and ecological 

communities listed under the FM Act. 

1.2 Site Particulars 

Site – Sections of road reserve along the Chifley Road between Bell and Lithgow, as shown in Figure 1.  

Study area – Defined as the site and surrounding 50m buffer as shown in Figure 1. The site and study area 

combined is approximately 57 hectares (ha). 

LGA – Lithgow Council local government area. 

Catchment – Hawkesbury-Nepean catchment (Basin no. 212) which is one of the largest coastal basins in 

NSW with an area of 21,400 km
2
.   

Current Land Use – The site comprises an operating transport tar sealed pavement connecting Lithgow with 

Richmond in the east. Lands adjacent to the pavement are largely characterised by native vegetation 

although areas of exotic vegetation and mineral earth also occur. There are a number of existing 

disturbances on a local catchment scale that could potentially impact on water quality and the aquatic 

environment, including linear infrastructure (i.e. Newnes Plateau and local road network, Main Western 

Railway), Clarence Colliery underground coal mine (consisting of a coal handling and preparation plant), 

Hanson Quarry and rural residential development. 
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Topography – The site contains highly variable topographic features. The western parts of the site are 

characterised by a ridge formation descending to the valley floor along a ridge line spur and adjacent steep 

midslopes. The eastern section of the site is characterised by a plateau formation dissected by ephemeral 

and a permanent drainage line.. 

Hydrology – Shallow, ephemeral drainage lines variously cross the site. A permanent drainage known as 

Dargans Creek crosses the eastern section of the site near the abandoned Newnes Junction railway station 

with the entire eastern section of the site contained within the upper catchment of that creek. This drainage 

flows south and into the Blue Mountains National Park.  

Vegetation – The site is predominantly characterised by remnant native vegetation. 

1.3 Description of Project 

Roads and Maritime Services (Roads and Maritime) propose to upgrade parts of Chifley Road between Bell 

and Lithgow. The proposed upgrade includes the replacement of the existing Clarence road over rail bridge. 

The proposed upgrade to the Clarence road over rail bridge would include the following main features: 

 Construction of a new bridge offset about 5m to the north of the existing bridge spanning the Main 

Western Railway; 

 A superstructure consisting of Super T girders to provide a single span of 18.5 metres and an overall 

bridge deck width of about 12 metres; 

 Demolishment of the existing Clarence road over rail bridge; 

 Additional roadwork on the approaches to merge the new bridge alignment with the road existing 

alignment; 

 Realignment of the existing alignment west of the Clarence cuttings to an 80 kilometre/hour design and 

removal of the broken back curve; and 

 Improvements to the Chifley Road and Clarence Colliery Road intersection including improved sight 

distances, intersection delineation and construction of an eastbound acceleration lane from the intersection. 

1.4 Legislative Context 

A Review of Environmental Factors (REF) is prepared to satisfy Roads and Maritime Services duties under 

s.111 of the EP&A Act to “examine and take into account to the fullest extent possible all matters affecting or 

likely to affect the environment by reason of that activity” and s.112 in making decisions on the likely 

significance of any environmental impacts. This biodiversity impact assessment forms part of the REF being 

prepared for the project name, and assesses the biodiversity impacts of the projects to meet the 

requirements of the EP&A Act. 

Under s.111 of the EP&A Act, Roads and Maritime Services must consider the effect of an activity on: 

 any conservation agreement entered into under the National Parks and Wildlife Act 1974 (NP&W Act) 

 any plan of management adopted under the NP&W Act for the conservation area to which the agreement 

relates,  

 any joint management agreement entered into under the Threatened Species Conservation Act 1995 

(TSC Act)  

 any BioBanking agreement entered into under Part 7A of the TSC Act  

 any wilderness area (within the meaning of the Wilderness Act 1987) in the locality  

 critical habitat 
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 threatened species, populations and ecological communities, and their habitats and whether there is likely 

to be a significant effect 

 any other protected fauna or protected native plants within the meaning of the NP&W Act. 

Sections 5A and 5C of the EP&A Act require that the significance of the impact on threatened species, 

populations and endangered ecological communities listed under the TSC Act or FM Act is assessed using a 

seven-part test. Where a significant impact is likely to occur, a species impact statement (SIS) must be 

prepared in accordance with the Director-General’s requirements.  

In September 2015, a “strategic assessment” approval was granted by the Federal Minister in accordance 

with the EPBC Act.  The approval applies to Roads and Maritime activities being assessed under Part 5 of 

the EP&A Act with respect to potential impacts on nationally listed threatened species, ecological 

communities and migratory species.   

As a result, Roads and Maritime projects assessed via an REF: 

 must address and consider potential impacts on nationally listed threatened species, populations, 

ecological communities and migratory species, including application of the “avoid, minimise, mitigate and 

offset” hierarchy; and 

 do not require referral to the Federal Department of the Environment for these matters, even if the activity 

is likely to have a significant impact. 

Roads and Maritime must consider impacts to nationally listed threatened species, ecological communities 

and migratory species as part of the approval process under the strategic assessment. To assist with this, 

assessments are required in accordance with the Matters of National Environmental Significance: Significant 

impact guidelines 1.1. Environment Protection and Biodiversity Conservation Act 1999 (DoE 2013). 

The primary Act governing the management of fish and their habitat in NSW is the Fisheries Management 

Act 1994 ('FM Act'). The FM Act aims 'to conserve, develop and share the fishery resources of the State for 

the benefit of present and future generations and, in particular to: 

 conserve fish stocks and key fish habitats, and 

 conserve threatened species, populations and ecological communities of fish and marine vegetation, and 

 promote ecologically sustainable development, including the conservation of biological diversity, and, 

consistently with those objects: 

 promote viable commercial fishing and aquaculture industries, and 

 promote quality recreational fishing opportunities, and 

 appropriately share fisheries resources between the users of those resources, and 

 provide social and economic benefits for the wider community of New South Wales.' 

To meet these objectives, Part 7 of the FM Act outlines legislative provisions to protect fish habitat and Part 

7A outlines provisions to conserve threatened species of fish and marine vegetation and their habitat. 

1.5 Qualifications and Licensing 

1.5.1 Qualifications 

This report was written by Laurence Liessmann (BSc) and Mark Aitkens (BSc) of RPS. The academic 

qualifications and professional experience of all RPS consultants involved in the project are documented in 

Appendix 1.   
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1.5.2 Licensing 

Works were undertaken under the following licences: 

 NSW National Parks and Wildlife Service Scientific Investigation Licence S100536 (Valid 31 December 

2015); 

 Animal Research Authority (Trim File No: 01/1142) issued by NSW Agriculture (Valid 12 March 2016);  

 Animal Care and Ethics Committee Certificate of Approval (Trim File No: 01/1142) issued by NSW 

Agriculture (Valid 12 March 2016); and  

 Certificate of Accreditation of a Corporation as an Animal Research Establishment (Trim File No: 01/1522 

& Ref No: AW2001/014) issued by NSW Agriculture (Valid 22 May 2017). 
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2.0 Methods 

2.1 Desktop Assessment 

2.1.1 Literature 

Literature reviewed in preparing the background analysis of the sites biodiversity values is listed below: 

 Biodiversity Monitoring Services (2015). Bells Line Overtaking Land 11 Upgrade – Ecological 

Assessment. In Geolyse (2015). Bells Line Overtaking Lane 11: Review of Environmental Factors. Report 

for RMS, Parramatta. 

 ELS (2012). Dargan Creek Reserve Plan of Management. Report prepared for the Dargan Creek 

Reserve Trust, Crowns Lands Division, NSW Department of Primary Industries. 

 GHD (2014). Bells Line of Road – Chifley Road Corridor (MR516): Preliminary Environmental 

Investigation. Report prepared for the RMS, Parramatta. 

 Mjadwesch Environmental Service Support (2010). Main Road 516 – Bells Line of Road Chifley Bends 

Widening. Review of Environmental Factors. Report prepared for RMS, Parramatta. 

 RPS (2015). Biodiversity Constraints Report – Chifley Road, Clarence. Report for the RMS, Parramatta. 

2.1.2 Databases 

A review of the relevant information was performed to gain an understanding of ecological values occurring 

or potentially occurring within the site. Information sources reviewed within the local government area or 10 

km radius of the site (i.e. locality) included: 

 Threatened species  records contained in the NSW Primary Industries threatened and protected species 

– record viewer (search conducted 5 April 2016); and  

 Fauna and flora records contained in the Department of the Environment (DotE) Protected Matters 

Search tool that may occur within the sites’ locality (search conducted 5 April 2016). 

2.2 Field Assessment 

2.2.1 Field Survey Site Selection  

Monitoring/assessment locations were selected to provide a representative sample of aquatic ecosystems 

within the Project area and to consider the proposed development footprint and likely construction impacts. 

The sampling/monitoring site network is detailed in Table 1 and shown in Figure 2. 

Table 1 Field Survey Site Locations and Survey Descriptions 

Site 
Name 

Coordinates 
Descriptions 

Sampling 
Conducted Easting Northing  

US1 243760 6293640 
The site is located approximately 500m upstream from 
the Chifley Road culverts within Dargans Creek. 

 Macroinvertebrate 

 Water quality 

US2 243950 6293100 
The site is located approximately 90m upstream from the 
Chifley Road culverts within Dargans Creek. 

 Macroinvertebrate 

 Water quality 

DS1 243900 6293000 
The site is located approximately 50m downstream from 
the Chifley Road culverts within Dargans Creek. 

 Macroinvertebrate 

 Water quality 

DS2 244100 6292650 
The site is located approximately 500m downstream from 
the Chifley Road culverts within Dargans Creek. 

 Macroinvertebrate 

 Water quality 
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2.2.2 Timing of Sampling 

The streams draining the Project area have a naturally episodic flow hydrograph. The autumn sampling was 

undertaken between 15
th
 and 16

th
 March 2016, at which local streams had moderate flows.  

Total and mean monthly rainfall data (Lithgow (Cooerwull) BOM Station 63226) from March 2015 to March 

2016 is shown in Figure 3 (BOM 2016). Data collected from the Bureau of Meteorology Lithgow (Cooerwull) 

Climate Station indicated that falls during February (46.6mm) and March 2016 (34mm) periods were 

substantially lower than average rainfall of 81.1mm and 74.3mm respectively. A total of three rain days 

occurred in the month of March leading up to the survey, totalling 19.4mm of rain.  

 

Figure 3 Monthly Rainfall Data (Lithgow (Cooerwull) BOM Station 63226) 

2.3 Water Quality 

All surface water sampling, field testing and quality determinations were undertaken in accordance with the 

following: 

 AS/NZS 5667.1.1998 Water Quality – Sampling Part 1: Guidance on the design of sampling programs, 

sampling techniques and the preservation and handling of samples. 

 AS/NZS 5667.6.1998 Water Quality – Sampling Part 6: Guidance on sampling of rivers and streams. 

 Water sampling, storage, transport and analysis were conducted as described in the following sections. 

2.3.1 Manual Sampling – Chemistry 

Manual water sampling was conducted for all sites, as follows: 

 Surface water samples were collected from the middle of the main channel or water body and, where 

possible, at approximately 10cm below the water surface where depth permitted. 

 Samples were collected directly into sample containers where possible. Where this was not possible an 

intermediate container and sampling rod were used. 

 Field staff wore nitrile gloves that were changed between each sample to prevent cross contamination. 

 Water quality measurements were undertaken using a hand-held water quality meter (TPS 90FL GPS). 

The meter was calibrated and in good working order as per the manufacturers specifications. 
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 Water quality probes were rinsed in de-ionised water after use at each sampling site. 

 If filtration was necessary, only single use field filtration equipment was used. 

 Samples were collected with no headspace. 

 Samples were identified using the unique site identifier with a waterproof marker. 

 Samples were stored on crushed ice and delivered to a NATA accredited laboratory within appropriate 

holding times. 

Chain of Custody (COC) forms were provided with all batches of samples. 

2.3.2 Water Quality Monitoring - Analytes 

A list of the water quality parameters and method of analysis are listed in Table 2 below. 

Table 2  Surface Water Parameters and Analytes for Measurement 

Parameters Units 
Laboratory Practical 
Quantitation Limits 

Method 

Physical 
Properties 

pH pH units - Field tested 

Dissolved oxygen % - Field tested 

Electrical 
Conductivity  

µS/cm 1 Field tested and laboratory analysed 

Temperature 
Degrees 

Centigrade 
- Field tested 

Turbidity NTU 0.1 Field tested and laboratory analysed 

Solids 
Total Suspended 
Solids (TSS) 

mg/L 1 Laboratory analysed 

Metals and 
Metalloids 
(total and 
dissolved) 

Arsenic µg/L 1 Laboratory analysed 

Boron µg/L 50 Laboratory analysed 

Cadmium µg/L 0.1 Laboratory analysed 

Chromium µg/L 1 Laboratory analysed 

Copper µg/L 1 Laboratory analysed 

Nickel µg/L 1 Laboratory analysed 

Lead µg/L 1 Laboratory analysed 

Zinc µg/L 5 Laboratory analysed 

Mercury (inorganic) µg/L 0.1 Laboratory analysed 

Oil and Grease mg/L 5 Laboratory analysed 

 

2.4 Macroinvertebrate Sampling 

Aquatic ecological sampling and analysis was conducted in accordance with the Department of Environment 

and Conservation (NSW) 2004) Australian River Assessment (AUSRIVAS) Sampling and Processing 

Manual. All macroinvertebrate samples were collected using a standard 250µm triangular dip net. The net 

was thoroughly rinsed after sampling each habitat to ensure no animals are retained.  

As there were no riffle habitats present within the project area, only edge habitats were sampled. Sampling 

was replicated (three samples) within the edge habitat, sampling a total of 10 metres for each replicate. 

Samples were collected by using two types of sweeping motions with the net. The first type, sequential, short 

sweeping movements at right angles to the bank and the second type by sweeping the net back through the 
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cloud of suspended material. Sampling ensured that all sub-habitats (tree roots, trailing vegetation, under 

overhanging banks and along logs) present were sampled from. 

Samples were live- picked for aquatic macroinvertebrate specimens in the field. Picked samples were 

returned to the laboratory for identification to Family level. 

2.5 Data Analysis 

2.5.1 Water Quality 

The data collected and reported here provides for a snap-shot assessment of ambient water quality and the 

data analyses were cursory as a consequence. As there are no water quality objectives reported for the 

Hawkesbury Nepean catchment, physico-chemical guideline values for upland rivers in south-east Australia 

from ANZECC (2000) were used to provide context. 

2.5.2 Aquatic Macroinvertebrates 

A number of indices have been developed for freshwater macroinvertebrate communities to provide an 

indication of ecosystem health. At each site and within each habitat, taxonomic richness, Plecoptera 

Ephemeroptera and Trichoptera (PET) richness, and Stream Invertebrate Grade Number-Average Level 

(SIGNAL) 2 scores were calculated. These indices provide an indication of the current ecological health of 

the receiving environment. 

2.5.2.1 Taxonomic Richness 

Taxonomic richness is the number of different aquatic macroinvertebrate families collected at each site. 

A component of the aquatic community structure analyses is based on raw taxonomic richness data. While 

this is informative, the differences in macroinvertebrate taxa recorded, if any, cannot be interpreted via raw 

data alone. In other words, the ‘types’ of macroinvertebrates at each site and within each aquatic habitat may 

vary, and may also be influenced by adverse water quality or habitat availability, even if the absolute 

macroinvertebrate numbers do not suggest they do. 

2.5.2.2 PET Taxa Richness 

PET taxa richness is the number of aquatic macroinvertebrate families collected from three orders of aquatic 

insects: Plecoptera (stoneflies), Ephemeroptera (mayflies) and Trichoptera (caddisflies). These species are 

considered sensitive to environmental changes (Karr & Chu 1999), such as water and/or environmental 

degradation, and can therefore be used to assess condition. Sensitivity to changed environmental conditions 

will be expressed as an increase or a decrease in PET taxa richness, where there are typically more PET 

families in sites with good water quality and habitat in comparison to degraded ones. 

2.5.2.3 Signal2 Index 

To investigate this dimension of the data, an assessment of aquatic condition (or ‘health’) was conducted 

using the Signal2 index method (Chessman 2003). Chessman (2003) provides an objective method to 

assess the condition of macroinvertebrate communities based on the ‘type’ and ‘presence’ of individual 

taxonomic groups. This method assigns a value to each invertebrate family based on its sensitivity to 

pollution. A grade of 10 represents high sensitivity to pollution, while a grade of 1 represents high tolerance 

to pollution. In addition, the Signal2 score is calculated for each sample, where a simple graphical method 

displays samples relative to each other based on the number of taxa present and the samples total Signal2 

score. With this method, samples (or sites) with similar macroinvertebrate community structures would be 
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grouped together indicating similar types of macroinvertebrates as well as similar numbers of 

macroinvertebrates. The Signal2 index method is explained further in Appendix 2. 

2.6 Survey Limitations  

As sampling was undertaken in a swamp system (Newnes Plateau Shrub Swamp in the Sydney Basin 

Bioregion / Temperate Highland Peat Swamp on Sandstone EEC) which comprised a small drainage line, 

the habitat sampled was not considered representative of typical stream conditions in accordance with NSW 

AUSRIVAS Sampling and Processing Manual (DEC 2004). Edge habitat was considered marginal at the 

sampling sites, dominated by extensive stands of macrophytes and generally lacking preferred edge sub-

habitats (tree roots, trailing vegetation, under overhanging banks and along logs).   

As such, due to the sampling conditions experienced during the survey, the use of the AUSRIVAS 

Macroinvertebrate Bioassessment Predictive Modelling Software was not considered appropriate in this 

instance. Therefore macroinvertebrate data were analysed with a focus on differences and similarities in 

community structure between sites. In particular, reference was made to expected community structures and 

profiles for wetland habitats in these geographic areas. This included an analysis of comparative community 

“health” which was conducted using the Signal 2 index method (Chessman 2003), PET richness and Family 

richness. 
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3.0 Results and Discussion 

3.1 Study Area 

The following assessment focuses on Dargans Creek in the vicinity of the proposed Chifley Road upgrade 

located on the Bells Line of Road, extending downstream into Dargans Creek Reserve.  

The vegetation community located adjacent to the watercourse forms a dense wet heath with an unevenly 

textured tussock / hummock grassy sedge understorey, which corresponds to Newnes Plateau Shrub 

Swamp in the Sydney Basin Bioregion ECC as listed in the TSC Act. This vegetation community also 

corresponds to a component of Temperate Highland Peat Swamps on Sandstone EEC as listed in the EPBC 

Act. The vegetation community associated with the Newnes Plateau Shrub Swamp is provided in Table 3.  

Table 3  Vegetation Community Description 

Structure Layer Vegetation Description 

Canopy 

5 to 8 m – 0 to 10% PFC. Generally absent in the core of the community, only sparsely present 
within the margins. Typical species are dependent upon topographic context and composition of 
adjoining vegetation, but were observed to include; Eucalyptus mannifera (Brittle Gum) and 
Eucalyptus sieberi (Silver) in deep drainage lines. 

Shrub Layer 

0.6 to 2m – 45 to 60% PFC. Dominant shrub species included; Leptospermum grandifolium 
(Woolly Tea Tree), Braeckea linifolia (Weeping Baeckea), Grevillea acanthifolia (Bog Grevillea), 
Epacris paludosa (Swamp Epacris), Banksia marginata (Haripin Banksia), Leptospermum 
polygalifolium subsp. polygalifolium (Tantoon) and Leptospermum obovatum. 

Ground Layer 

0 to 0.8 m – 10 to 60% PFC. Dominant species included; Gleichenia dicarpa (Pouched Coral 
Fern), Empodisma minus, Baloskion australe, Lepidosperma limicola (Razor Sedge), Xyris 
ustulata (Yellow Flag), Pimelea linifolia (Slender Rice Flower), Epacris microphylla (Coral Heath), 
Schoenus moorei, Gahnia sieberiana (Red-fruited Saw-sedge) and Gymnoschoenus 
spaerocephalus (Button Grass). 

Source: RPS (2016) 

The drainage feature (Dargans Creek) which is located centrally to the Newnes Plateau Shrub Swamp 

consisted of a narrowly incised channel, consisting of mainly shallow run and edge habitats (Error! 

Reference source not found.). The bed of the creek consisted predominantly of shallow run habitat, where 

aquatic macrophytes were absent. Edge habitat was considered marginal at the sampling sites, dominated 

by extensive stands of macrophytes and generally lacking preferred edge sub-habitats (tree roots, trailing 

vegetation, under overhanging banks and along logs). Substrate of the bed consisted mainly of sand/gravel 

where the edge consisted of grey sandy loads and highly black peats which are associated with Newnes 

Plateau Shrub Swamp. 

The sensitivity classification scheme and classification of waterway for fish passage in accordance with the 

Fisheries NSW Policy and guidelines for fish habitat conservation and management, update 2013 (DPI 2013) 

is detailed in Table 4. 

Table 4  Key fish habitat and associated sensitivity classification scheme and classification of waterways for 
fish passage 

Sensitivity Classification 
Scheme 

For the purposes of the guidelines, the reach of Dargans Creek where 
the upgrade is proposed, is not considered key fish habitat as Dargans 
Creek is a first stream order within this area. 

Classification of waterways for 
fish passage 

Class 4 – Waterway (generally unnamed) with intermittent flow following rain 
events only, little or no defined drainage channel, little or no flow or free standing 
water or pools post rain events (e.g. dry gullies or shallow floodplain depressions 
with no aquatic flora present. 
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Plate 1 Small drainage line associated with the Newnes Plateau Shrup Swamp. Photo taken at monitoring 
location US1 in a westerly aspect. 

The development of linear infrastructure (i.e. Main Western Railway and Chifley Road) upstream of the 

Newnes Plateau Shrub Swamp and subsequent installation of culverts, may have concentrated flows 

resulting in further channelization of the drainage line. This upper reach of Dargans Creek is likely to be an 

intermittent watercourse which drains through a series of swamps which forms the headwaters of Dargans 

Creek before being regulated by two dams.  

The catchment on a local scale has been impacted by a number of disturbances including linear 

infrastructure (i.e. Main Western Railway and local road network), Clarence Colliery underground coal mine 

(consisting of a coal handling and preparation plant) and rural residential development.  

Directly downstream from the proposed upgrade is Dargans Creek Reserve. The Reserve is defined by Bells 

Line of Road / Chifley Road to the north, Dargans Creek to the south-eastern boundary and residential areas 

to the northwest and east. The southern section of the Reserve is contiguous with expansive areas of 

vegetation including the Blue Mountains National Park World Heritage Area to the east (ELS 2012). The 

reserve is comprised of largely intact vegetation with the main areas of disturbance in the north-east 

associated with two disused concrete dams (ELS 2012). Key environmental values of the Reserve include 

high ecological value due to the Reserves large intact size, low levels of weed invasion, proximity to Blue 

Mountains World Heritage Area, presence of several upland swamps (endangered ecological and key habitat 

for a number of threatened species) (Eco logical 2012). 

3.1.2 Endangered Species, Populations and Ecological Communities 

EPBC Protected Matters of National Significance database (NES) identified two EPBC listed threatened 

freshwater fish species that might potentially occur or have suitable habitat within 10km of the study area 

(Lat: -33.4716; Long: 150.24532). The two species identified from the database search include: 

 Macquaria australasica (Macquarie perch) – Endangered (EPBC Act), Endangered (FM Act); and 
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 Prototroctes maraena (Australian grayling) – Vulnerable (EPBC Act). Endangered (FM Act).  

The threatened species Macquarie perch is the only FM Act listed species recorded in the Lithgow Local 

Government Area (NSW Primary Industries threatened and protected species – record viewer). 

All conservation significant freshwater fish species identified through the database searches were considered 

in the context of the site. An assessment of the likelihood of occurrence for each species has been provided 

based on their known ecological requirements of each species and the current environmental conditions and 

habitat values of the site (Table 5). 

Table 5 Conservation Significant Freshwater Fauna Species Assessed by Desktop 

Common 
Name 
Species 

Conservation 
Status

1,2
 

Habitat Record
3
 Likelihood of Occurrence

4
 

Freshwater Fish 

Macquarie 
perch 
Macquaria 
australasica 

 

E, E 

The Macquarie perch is a riverine, 
schooling species. It prefers clear water 
and deep, rocky holes with lots of 
cover. As well as aquatic vegetation, 
additional cover may comprise of large 
boulders, debris and overhanging 
banks (Cadwallader & Eden 1979). 
Spawning occurs just above riffles 
(shallow running water). Populations 
may survive in impoundments if able to 
access suitable spawning sites (Wager 
& Jackson 1993). 

Yes 

Low: The species has been 

recorded in the Lithgow Local 
Government Area (Capertree River), 
which is approximately 40km north 
of the site (NSW Primary Industries 
threatened and protected species – 
record viewer). The required habitat 
features (i.e. rivers with deep holes 
with shallow riffles, lakes) are not 
present within the upper reaches of 
Dargans Creek and, in combination 
with no records of the species in 
adjacent areas to the site, the 
species it is unlikely to occur.  

Australian 
grayling 
Prototroctes 
maraena 

 

E, V 

Prototroctes maraena is an 
amphidromous species that inhabits 
clear, moderate to fast-flowing water in 
the upper reaches of rivers, sometimes 
to altitudes above 1,000 m asl. It is 
typically found in gravel-bottom pools 
and often forms aggregations below 
barriers to upstream movement, such 
as weirs and waterfalls.  

Adults dwell in flowing freshwater 
streams, spawning between February 
and May. They are highly fecund; on 
average a total of 47,000 demersal 
eggs are released by each female. The 
larvae hatch around two weeks and are 
swept downstream into estuaries and 
the sea. They spend their first six 
months here before returning to 
freshwater in the spring as part of their 
annual 'whitebait' migrations (Allen et 
al. 2002). 

No 

Low: The nearest record was in 

Clyde River (NSW Primary 
Industries threatened and protected 
species – record viewer) 
approximately 200km to the south of 
the site.  

Taking into consideration its 
required habitat features (i.e. pools) 
are not present within the upper 
reaches of Dargans Creek and that 
there have been no records of the 
species in adjacent areas to the site, 
the species it is unlikely to occur 
within the project area. 

1 Conservation status as listed under the Fisheries Management Act 1994.CE Critically endangered; E: Endangered; V: 
Vulnerable; NT:  
2
 Conservation status as listed under the Commonwealth Environment Protection and Biodiversity Conservation Act 1999. 

CE: Critically Endangered; E: Endangered; V: Vulnerable; M: Migratory 
3
 Previous records exist within the local government area 

4
 Likelihood of occurrence is based on the known distribution and ecological requirements of the species in the context of the 

site, where Low: No recent records or suitable habitat present on the site; Moderate: Species previously recorded in the 
vicinity of the site and marginal habitat is present on the site; or species known to occur locally and preferred habitat is 
present on the site; High: Species previously recorded on or immediately adjacent to the site and suitable habitat present on 
the site; Confirmed: Species observed through direct observation within or immediately adjacent to the site. 
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Of the species assessed, all were considered as having a low likelihood of occurrence, due to the absence of 

suitable habitat or the site location being situated outside of the species distributional range. In addition, no 

fish were observed at the time of the field survey.  

3.1.3 Endangered Populations 

Endangered populations listed under Schedule 4, Part 2 of the FM Act consisting of Ambassis agassizii 

(Olive perchlet), Gadopsis marmoratus (River blackfish) and Tandanus tandanus (Eel tailed catfish) have not 

been recorded within the vicinity of the proposed upgrade.   

3.1.4 Ecological Communities 

The EPBC Protected Matters of National Significance database (NES) identified the EPBC listed threatened 

freshwater ecological community ‘Temperate Highland Peat Swamps on Sandstone’ (THPSS) that might 

potentially occur or have suitable habitat within 10km of the study area. The swamp complex contained 

within the project area aligns with Newnes Plateau Shrub Swamp (NPSS) in the Sydney Basin Bioregion 

ECC as listed in the TSC Act and also forms a component of THPSS EEC as listed in the EPBC Act. This 

threatened ecological community is further discussed in the Biodiversity Impact Assessment, Chifley Road 

Upgrade, Clarence (RPS 2016). 

The EECs listed under Schedule 4, Part 3 of the FM Act are also not located in close proximity to the 

proposed upgrade area. The endangered ecological communities consist of the following:   

 Aquatic ecological community in the natural drainage system of the lower Murray River catchment. 

 Aquatic ecological community in the natural drainage system of the lowland catchment of the Darling 

River. 

 Aquatic ecological community in the natural drainage system of the lowland catchment of the Lachlan 

River. 

 Aquatic ecological community in the catchment of the Snowy River in NSW. 

3.2 Water Quality 

The analysis of water quality conditions for this investigation was conducted at four locations (Figure 2), 

which at the time of sampling were characterised as having moderately flowing waters.  

3.2.1 Physico-Chemical Water Quality 

Physico-chemical water quality results (i.e. in situ water quality measurements and laboratory results) for the 

sampling event are presented in Table 6 and laboratory certificates are included in Appendix 3.  ANZECC 

(2000) physico-chemical trigger values for upland rivers in south-east Australia are included for context.  

As indicated by Table 6, pH values for the reference site US1 (value of 5.79) and both test sites (ranging 

from 6.16 to 6.25), were below the ANZECC (2000) lower limit of 6.5. The pH value for the reference site 

US2 (value of 6.51) was slightly above the lower limit. pH values of all monitoring locations are considered to 

be slightly acidic 

Electrical conductivity (EC) of all reference sites (value of 31 µs/cm) were within the ANZECC (2000) trigger 

level value range of 30 to 350 µs/cm. EC values of the test sites (values ranging from 27 to 29 µs/cm) were 

slightly below the ANZECC (2000) lower limit of 30 µs/cm). 

The test site DS2 (88.2%) was the only monitoring location to record a dissolved oxygen (DO) concentration 

marginally below the ANZECC (2000) lower guideline value range of 90%. Many environmental factors 
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contribute to the DO concentration including water temperature, salinity and microbial activity. Therefore DO 

concentrations can vary considerably throughout a single day (ANZECC 2000). Although aquatic life forms 

vary widely in their tolerance to low DO, concentrations below 5.0 mg/L places stress on aquatic life who 

breathe oxygen from water (where 6 mg/L is equivalent to 80-90% DO saturation at 25°C). All monitoring 

sites recorded DO concentrations above 5.0 mg/L with concentrations ranging from 8.29 to 9.33 mg/L, 

therefore supportive of sustained metabolic health.  

Total Suspended Solid (TSS) concentrations for all reference and test sites were considered low (ranging 

from <5 to 12mg/L. Similar trends were observed with the recorded turbidity values, where all turbidity 

concentrations were within the ANZECC (2000) guideline trigger value range of 2 – 25 NTU with 

concentrations ranging from 3.2 to 10.7 NTU.    

Table 6 General Physical Water Quality Data for Monitoring Sites Surveyed in March 2016. 

Analyte Units LOR 
ANZECC + ARMCANZ (2000) 
Trigger Values for Physical + 

Chemical Stressors – Upland River 
US1 US2 DS1 DS2 

Physical Properties 

Temperature °C - - 16.1 16.8 -
1
 16.2 

Electrical 
Conductivity 

µS/cm 2 30 - 350 31 31 29 27 

Dissolved 
Oxygen 

mg/L - - 8.44 9.33 8.29 8.76 

Dissolved 
Oxygen 

% - 90 - 110 91.1 94.4 92.1 88.2 

pH 
pH 
Unit 

0.1 6.5 – 8.0 5.79 6.51 6.25 6.16 

Turbidity NTU 0.5 2 - 25 10.7 3.7 3.2 4.4 

Solids 

Total 
Suspended 

Solids 
mg/L 5 - 12 <5 <5 <5 

1 
Due to technical difficulties with the water quality meter, temperature was not recorded. 

3.3 Chemical Water Quality 

Results for chemical water quality analyses are listed in Table 5 and laboratory certificates are included in 

Appendix 3.  

3.3.1 Oil and Grease 

The principal types of compounds included in oil and grease analyses are fats, soaps, fatty acids, 

hydrocarbons, waxes and oils (Stenstrom et al. 1986). Oil and grease concentrations of all monitoring sites 

were below the reporting limit of <5 mg/L. 

3.4 Trace Metals 

Values of filterable and total metals in surface waters are presented in Table 7 and laboratory certificates are 

included in Appendix 3.  



Freshwater Biodiversity Assessment  
Chifley Road, Clarence 

 

 

 

 
129363-1; V3 / 22 June 2016 Page 19 

ANZECC (2000) indicates that most metals and metalloids to be toxic at certain concentrations, primarily 

when they are present in freely dissolved ionic forms capable of binding to and/or passing through biological 

membranes. Therefore, the guideline values for toxicants relate to the bio-available form of the metal 

contaminants.  

Filterable and total metal concentrations for all monitoring locations with the exception of nickel were below 

the laboratory reporting limits. Nickel concentrations in total form was detected at all monitoring locations, 

with concentrations ranging from 0.001 to 0.002 mg/L. Nickel concentrations were well below the ANZECC 

(2000) 95% species protection level of  0.011 mg/L. 
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Table 7  Total and Dissolved Metals Concentrations in Samples Collected in March 2016 

Analyte Units LOR 
ANZECC and ARMCANZ (2000) 
Trigger Values for Trace Metal 

Toxicants (95% Level of Protection) 
US1 US2 DS1 DS2 

AsTot mg/L 0.003 0.024 <0.001 <0.001 <0.001 <0.001 

AsDis mg/L 0.003 0.024 <0.001 <0.001 <0.001 <0.001 

CdTot mg/L 0.0001 0.0002 <0.0001 <0.0001 <0.0001 <0.0001 

CdDis mg/L 0.0001 0.0002 <0.0001 <0.0001 <0.0001 <0.0001 

CrTot mg/L 0.001 CrVI 0.001 <0.001 <0.001 <0.001 <0.001 

CrDis mg/L 0.001 CrVI 0.001 <0.001 <0.001 <0.001 <0.001 

CuTot mg/L 0.001 0.0014 <0.001 <0.001 <0.001 <0.001 

CuDis mg/L 0.001 0.0014 <0.001 <0.001 <0.001 <0.001 

HgTot mg/L 0.001 0.0006 <0.0001 <0.0001 <0.0001 <0.0001 

HgDis mg/L 0.001 0.0006 <0.0001 <0.0001 <0.0001 <0.0001 

PbTot mg/L 0.001 0.0034 <0.001 <0.001 <0.001 <0.001 

PbDis mg/L 0.001 0.0034 <0.001 <0.001 <0.001 <0.001 

NiTot mg/L 0.001 0.011 0.002 0.002 0.002 0.001 

NiDis mg/L 0.001 0.011 <0.001 <0.001 <0.001 <0.001 

ZnTot mg/L 0.005 0.008 <0.005 <0.005 <0.005 <0.005 

ZnDis mg/L 0.005 0.008 <0.005 <0.005 <0.005 <0.005 

ID: Insufficient data to derive a reliable trigger value. 
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3.5 Macroinvertebrate 

The aquatic macroinvertebrate raw data for each site is included in Appendix 4 of this report. The 

relationship between the macroinvertebrate communities which exist downstream (or ‘test’) versus upstream 

(or ‘reference’) was of primary interest.  

3.5.1 Taxonomic Richness 

The diversity of taxa identified in each sample is shown in Error! Reference source not found. and Error! 

Reference source not found.. Taxa richness in edge habitats of the test sites and the reference site US2 

(i.e. 8 to 16 taxa) were substantially higher than the reference site US1 (i.e. 2 to 13 taxa). The comparatively 

higher taxa richness observed in the reference site US2 and test sites was expected and is due to the 

observed higher habitat complexity downstream of the reference site US1 (tree roots, trailing vegetation etc) 

and increased channelisation. 

Table 8 Numbers of Taxa in each Sample (Family Level Identification) 

Sample Site Replicate 
Edge 

No. of taxa Total  

US1 

1 3 

6 2 4 

3 2 

US2 

1 12 

21 2 10 

3 13 

DS1 

1 8 

22 2 16 

3 16 

DS2 1 8 19 

 

 

Figure 4 Taxonomic Richness of Habitats 
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A total of 32 different macroinvertebrate families were collected from the monitoring sites during the autumn 

survey, with Diptera (true flies) orders containing the greatest diversity (9 families).  A range of other groups 

were also found in drainage line including Trichoptera (caddisflies – 5 families) and Coleoptera (beetles – 5).  

3.5.2 PET  

The PET taxa richness of all survey sites ranged from 2 to 7, where reference sites (ranging from 2 to 7) 

recorded notably lower presence compared to the test sites (ranging from 6 to 7). The upstream site US1 

edge habitat recorded the lowest PET taxa richness of 2. The reference site US1 PET taxa were limited to 

the stonefly family Gripopterygidae from the order Plecoptera and the caddisfly family Leptoceridae from the 

order Trichoptera (refer to Table 9). The lower PET taxa richness observed at the reference site US1, can 

again be attributed to the lack habitat complexity, when compared to the other sites. 

Table 9 PET taxa richness 

Sample Site PET Taxa Richness 

US1 2 

US2 7 

DS1 6 

DS2 7 

3.5.3 Signal2 Index 

Signal2 scores for the families collected during the survey ranged from 1 (13 pollution tolerant families) to 9 

(6 very sensitive families) (Table 10). Signal2 scores for the families collected during the survey ranged from 

4.3 to 6.7, with 42% of families collected with a Signal2 score of 5 or greater. Sensitive taxa, notwithstanding 

the PET taxa, recorded during this survey are detailed in Table 10. 

Table 10  Sensitive taxa recorded in reference and test samples  

Order Family 
Number of Sensitive Taxa Recorded 

Reference Samples Test Samples 

Ephemeroptera (mayflies) Coloburiscidae 17 7 

Ephemeroptera (mayflies) Leptophlebiidae 32 118 

Odonata (dragonflies) Telephlebiidae 7 0 

Plecoptera (stoneflies) Gripopterygidae 130 240 

Trichoptera (caddisflies) Hydrobiosidae 1 3 

Trichoptera (caddisflies) Philorheithridae 3 3 

The Signal2 scores are shown in 0 with the Signal2 bi-plot for edge habitats shown in Figure 5.  As shown in 

0, the mean signal scores of macroinvertebrate samples collected from the reference sites edge habitats, 

ranged from 5.7 to 5.8.  The test sites mean signal scores were comparatively higher, where test sites edge 

habitats ranged from 6.0 to 6.1. The higher signal scores recorded for the test sites indicate that the taxa 

present were more sensitive to pollution. 
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Table 11 Signal 2 (Chessman 2003) Scores for Macroinvertebrate Samples, December 2015. 

Site Total Families Signal Score Mean Signal Score 

US1 - Edge 1 3 4.3 

5.74 US1 - Edge 2 4 6.2 

US3 - Edge 3 2 6.7 

US2 - Edge 1 12 5.6 

5.87 US2 - Edge 2 10 5.4 

US2 - Edge 3 13 6.6 

DS1 - Edge 1 8 6.0 

5.98 DS1 - Edge 2 16 5.5 

DS1 - Edge 3 16 6.6 

DS2 - Edge 1 8 6.5 

6.11 DS2 - Edge 2 13 5.5 

DS2 - Edge 3 10 6.4 

Max Families/Taxa 16 

Mean Families/Taxa 9.6 

Quadrant divider lines in Signal2 biplots are not fixed but are ideally located to include all or most reference 

site results (Chessman 2003). The freshwater (aquatic) technical studies undertaken as the basis for this 

report were designed to take aquatic ecological inventory across a representative set of sampling sites for 

the purpose of future use in determining potential environmental impact of the proposed Project.  A 

comparison between Project area sites and local/regional sites considered to be in ‘reference’ condition was 

not the objective, so there are no specific Project area site data that can be used as ‘reference site’ data to 

determine the position of the quadrant divider lines in Figure 5. As a consequence, the quadrant divider lines 

were not included in Figure 5 for this report and therefore only general comments have been provided in 

respect to the location of clusters between monitoring sites.   

 
 

Figure 5 Signal 2 Bi-Plot: Score and Number of Macroinvertebrate Families of Edge Habitat 

3.0 

4.0 

5.0 

6.0 

7.0 

0 5 10 15 20 25 30 

Si
gn

al
2

 (
F)

 S
co

re
 

Total Number of Families 

US1 - Edge 
1 

US1 - Edge 
2 

US1 - Edge 
3 

US2 - Edge 
1 

US2 - Edge 
2 



Freshwater Biodiversity Assessment  
Chifley Road, Clarence 

 

 

 

 
129363-1; V3 / 22 June 2016 Page 24 

The edge habitats for the upstream site US2 and the downstream sites DS1 and DS2 are clustered closely 

together, indicating similar community structure and ecological condition. The replicates for the upstream site 

US1 were located to the left of the other sites, indicating a higher tolerance to disturbance in comparison to 

the other sites.       

The low macroinvertebrate taxonomic richness within the upstream site US1 was expected due to the 

observed lower habitat complexity (tree roots, trailing vegetation etc) in comparison to the other sites 

surveyed. The lower habitat complexity within US1 is directly related to the streams smaller size (i.e. width 

and depth).   

The lack of sensitive PET taxa richness within the upstream US1 would have a direct impact on the results 

generated in the Signal2 scores, and hence is reflected in the lower overall Signal2 score when compared 

with other sites. 
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4.0 Mitigation Measures 

The widening works at Dargans Creek will be limited to the southern side of road only, to avoid impacting 

swamp on the northern side of the road and limit impacts on the southern side. Additionally, as the Project 

will be limited to the southern area of the road, the larger area of swamp complex (northern side) at this 

location will be left intact. 

Mitigation measures detailed in Table 12 will be implemented during the construction phase of the Project to 

minimise or avoid the impact on the local aquatic ecosystems. 

Mitigation measures have also been proposed for the operational stage of the project including the following: 

  Spill containment have been incorporated into the design of the project ot minimise operational water 

quality impacts. 

 Culvert extension and re-alignment of Dargans Creek will be designed to maintain downstream bed 

stability, minimise changes to existing waterway length, and maintain existing flow velocity.    

 

Table 12 Mitigation Measures Proposed for the Project 

Impact Mitigation Measure Timing 

General aquatic impacts  

Aquatic habitat will be protected in accordance with Guide 10: 
Aquatic habitats and riparian zones of the Biodiversity Guidelines: 
Protecting and managing biodiversity on RTA projects (RTA 2011) 
and Section 3.3.2 Standard precautions and mitigation measures of 
the Policy and guidelines for fish habitat conservation and 
management Update 2013 (DPI (Fisheries NSW) 2013). 

During construction 

Working with the 
waterway 

An Environmental Work Method Statement (EWMS) will be 
prepared and implemented for all works undertaken within the 
waterway. The EWMS will detail measures to avoid or minimise 
risks from erosion and sedimentation to water quality and 
biodiversity and also include measures to maintain fish passage 
during construction.  It will be prepared in accordance with relevant 
guidelines including, but not limited to: RMS Biodiversity Guidelines 
– Protecting and managing biodiversity on RTA projects, and NSW 
DPI (Fisheries) guidelines Why do Fish Need to Cross the Road? 
Fish Passage Requirements for Waterway Crossings. 

During 
construction 

Erosion and sediment 
impacts 

A site specific Erosion and Sediment Control Plan will be prepared 
and implemented for the Project.  The Plan will identify detailed 
measures and controls to be applied to minimise erosion and 
sediment control risks including, but not necessarily limited to: 
runoff, diversion and drainage points; sediment basins and sumps; 
scour protection; stabilising disturbed areas as soon as possible, 
check dams, fencing and swales; and staged implementation 
arrangements.  The Plan will also include arrangements for 
managing wet weather events, including monitoring of potential high 
risk events (such as storms) and specific controls and follow-up 
meaures to be applied in the event of wet weather. 

During 
construction 

Minimise risk from spills 

Refuelling will occur in impervious bunded areas at least 20 metres 
from drainage lines and waterways. 

During 
construction 

All fuels, chemicals and other hazardous materials will be stored in 
a roofed, fire-protected and impervious bunded area at least 50 
metres from waterways, drainage lines, basins, flood-affected areas 
or slopes above 10%.  Bunding design will comply with relevant 
Australian Standards, and should generally be in accordance with 
guidelines provided in the EPA Authorised Officers Manual. 

During 
construction 
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5.0 Potential Impacts 

As part of the proposed upgrade to the Clarence road over rail bridge, an existing sandstone arch culvert 

approximately 400m west of the road over rail bridge would be required to be extended on the downstream 

(southern) side for about 12-14m. This culvert carries water from Dargans Creek under the road. 

The extension works would also require associated minor waterway work within Dargans Creek. This would 

likely consist of minor re-alignment of the creek to maintain flow capacity and minimise erosion and scour in 

the channel downstream. 

Activities that are necessary during the project’s construction phase include clearing of vegetation, cut and 

fill/various earthworks and the construction of waterway crossing (i.e. installation of culverts). All of these 

construction activities have the potential to cause environmental impact in receiving surface waters. 

Potential impacts from the construction of the proposed upgrade relate to the following: 

 Direct loss of aquatic habitat and the temporary and permanent changes to the drainage and flow 

regimes due to the construction of watercourse crossings; and 

     Hydrological impacts to surface water, or potential water quality changes due to sedimentation and/or 

contamination may also occur.  

The proposed upgrade has the potential to impact on the upper reaches of Dargans Creek via the temporary 

changes to the drainage/flow regimes (aquatic migration/movements pathways) as a result of temporary 

impoundments. Notwithstanding, taking into consideration the absence of fish within the study area at the 

time of the survey, the small nature of the watercourse, lack of larger water bodies upstream of the proposed 

disturbance, and the existing culverts associated with Chifley Road, it is unlikely that the construction of any 

additional culverts will however reduce opportunities for fish passage. 

The upgrade will require the widening of the existing road easement which will result in the clearing of 

vegetation associated with the swamp complex (0.03 ha). Although the proposed upgrade will require the 

direct removal of an area that aligns with Newnes Plateau Shrub Swamp which have been detailed in RPS 

(2016), the direct loss of aquatic habitat associated with the watercourse is expected to be minimal due to 

the low aquatic complexity (i.e. habitat complexity and aquatic community complexity) associated with the 

upper reaches of Dargans Creek. 

The proposed upgrade may also result in the following potential impacts on freshwater ecosystems: 

 Changes to surface water runoff volumes and hydrology through altering localised catchments; and 

 Changes to surface water quality, primarily surface water turbidity from sediment during construction, but 

also, uncontrolled release of contaminants such as hydrocarbons. 

It is unlikely that the construction activities within the project area will result in temporary and permanent 

changes to the drainage and flow regimes. Due to relatively small size of the proposed upgrade and small 

reduction in catchment area, the potential to alter the hydrology of the catchment on a local scale is 

considered minimal, provided culverts are appropriately engineered. 

The major point sources of sediment during the construction phase are likely to be from cut and fill required 

during construction, stockpiling material and clearing of vegetation. Works which will be required in the 

watercourse may also destabilise bed and banks and expose them to scouring effects. Sedimentation in 

aquatic ecosystems can smother existing faunal and floral communities and habitats, alter the substrate 
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composition, increase nutrient loading, contaminant loading and turbidity which will impact plant growth 

(phytoplankton and macrophytes).  

Given the current moderate disturbance to the local catchment, the absence of macrophytes and the limited 

habitat complexity observed within the immediate downstream environment, any increase in sedimentation is 

unlikely to have any significant or long term impacts. Although multiple sources of sedimentation is likely to 

have a cumulative effect, appropriate management strategies are likely to minimise and contain the impact to 

an acceptable level. 

Potential impacts may occur from the accidental spill of fuel or oil from construction equipment. Appropriate 

management strategies including the rapid containment, clean up and testing procedures should be included 

into a management plan to mitigate/avoid potential aquatic ecological or water quality impacts to an 

acceptable level. 

There are a number of existing disturbances on a local catchment scale that are likely to be impacting on the 

existing water quality and aquatic environment, including linear infrastructure (i.e. Newnes Plateau and local 

road network, Main Western Railway), Clarence Colliery underground coal mine (consisting of a coal 

handling and preparation plant), Hanson Quarry and rural residential development. In terms of cumulative 

impacts, any further impacts as a result of the proposed upgrade is likely to be minor and limited to the 

incremental loss of vegetation associated with the swamp complex (0.03 ha). 

5.1 Impact Assessment 

A 7 Part Test which is used to determine if a project is likely to have a significant impact on threatened 

biodiversity is not required, as the project is unlikely to have a significant impact on threatened biodiversity in 

a freshwater context. The Project is unlikely to have a significant impact on threatened species, populations 

or communities in accordance with FM Act and EPBC Act due to their low probability of occurrence and the 

absence of suitable habitat. 

Key threatening processes are threatening processes that, in the opinion of the Fisheries Scientific 

Committee, adversely affect threatened species populations or ecological communities, or could cause 

species, populations or ecological communities that are not threatened to become threatened. Key 

threatening processes are addressed in Table 12. 

Table 13  Key threatening processes and relevance to proposed upgrade 

Key threatening processes Relevance to proposed upgrade 

Current shark meshing program in NSW waters Not relevant 

Hook and line fishing in areas important for the 
survival of threatened fish species. 

Not relevant 

Human-caused climate change Not relevant 

Instream structures and other mechanisms that 
alter natural flow 

Taking into consideration that the existing culverts and mitigation 
measures proposed,  this key threatening process would not be 
exacerbated.   

Introduction of non-indigenous fish and marine 
vegetation to coastal waters of NSW 

Not relevant 

The introduction of fish to fresh waters within a 
river catchment outside their natural range. 

Not relevant 

The removal of large woody debris from NSW 
rivers and streams. 

Taking into consideration that the narrowly incised channel contains 
minimal large woody debris and the small area of disturbance, this 
key threatening process would not be exacerbated.   

The degradation of native riparian vegetation 
along NSW water courses. 

There is no riparian vegetation that will require removal as a result 
of the project. 
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6.0 Conclusion  

The March 2016 freshwater biodiversity assessment occurred during the autumn season, in which the 

Project area received below average rainfall in consecutive months leading up to the survey. At the time of 

the survey the watercourse was characterised as having moderate flows.   

The water quality results recorded from the watercourse and associated wetland system were characteristic 

of a relatively undisturbed site, where low levels were recorded for a number of parameters including EC, 

turbidity, TSS and trace metal concentrations. The current program was based on spot measurements of 

water quality conducted over one event. These results are considered to provide a snapshot of the 

conditions at the time of sampling and may not be indicative of sustained conditions within the system.  

The macroinvertebrate taxonomic richness and abundance within the furthest upstream site (US1) was 

expected due to the observed lower habitat complexity (tree roots, trailing vegetation etc) in comparison to 

the other sites. The lower habitat complexity within US1 was directly related to the streams smaller size (i.e. 

width and depth) within the upper reach of the watercourse. Macroinvertebrate taxonomic richness gradually 

increased further downstream as a consequence of the increase channelisation of the watercourse and the 

increase in habitat complexity.   

In accordance with Section 5A of the EP&A Act for threatened species, populations and ecological 

communities listed under the FM Act, one threatened species (Macquarie perch) listed under Schedule 4 of 

the FM Act have been previously recorded within the Local Government Area. Following an assessment of 

the species, it was determine that the species had a low likelihood of occurrence, due to the absence of 

suitable habitat. Additionally, endangered populations and ecological communities listed under the FM Act 

are not considered in close proximity to the Project and thus not require any assessment. 

The EPBC Protected Matters of National Significance database identified one other threatened freshwater 

fish species (Australian grayling) that may potentially occur or have suitable habitat within 10 km of the study 

area. Following an assessment of the species it was determined that the species had a low likelihood of 

occurrence, due to the absence of suitable habitat or the site location being situated outside of the species 

distributional range. 

Even though no significant species, populations and ecological communities listed under the FM Act were 

detected within or adjacent to the Project Area during this investigation, the ‘receiving’ environments contain 

or are adjacent to freshwaters with significant ecological and conservation value including the Dargans Creek 

Reserve. Although the proposed upgrade area has been historically disturbed due to the development of 

linear infrastructure, coal mining and rural residential development, the swamp complex in considered to be 

relatively intact and in good condition. The swamp complex also aligns with Newnes Plateau Shrub Swamp 

in the Sydney Basin Bioregion ECC as listed in the TSC Act and also forms a component of Temperate 

Highland Peat Swamps on Sandstone EEC as listed in the EPBC Act. This threatened ecological community 

and potential impacts are further discussed in the Biodiversity Impact Assessment, Chifley Road Upgrade, 

Clarence (RPS 2016) 

The onlyimpacts to occur to the swamp complex and associated watercourse will be the removal a small 

section (0.03 ha) to facilitate the construction of the new overpass (bridge) and overtaking lanes. Although 

the proposed upgrade will require the direct removal of an area that aligns with Newnes Plateau Shrub 

Swamp which have been detailed in RPS (2016), the direct loss of aquatic habitat associated with the 

watercourse is expected to be minimal due to the low aquatic complexity (i.e. habitat complexity and aquatic 

community complexity) associated with the upper reaches of Dargans Creek. 
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In addition the proposed upgrade may pose hydrological impacts to surface water, or potential water quality 

changes due to sedimentation and/or contamination may also occur. Given the moderate disturbance to the 

local catchment, limited in-stream habitat complexity, any increase in sedimentation is unlikely to have any 

significant or long term impacts. Although multiple sources of sedimentation is likely to have a cumulative 

effect and the accidental release of hydrocarbons could impact the downstream receiving environment, the 

implementation of appropriate mitigation measures are likely to minimise and contain the impact to an 

acceptable level. 
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Appendix 1 

Monitoring Locations 
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Site  Photograph 

US1 

 

 

 

Monitoring location US1 - westerly aspect (upstream). 

 

 

Monitoring location US1 - southerly aspect. 
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Site  Photograph 

US2 

 

 

 

Monitoring location US2 –northerly aspect (upstream). 

 

DS1 

 

 

 

 

Monitoring location DS1 - southerly aspect (downstream). 

 

 

Site  Photograph 
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Site  Photograph 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

DS2 

 

Monitoring location DS2 - northerly aspect (upstream). 

 

 

 

Monitoring location DS2 - southerly aspect (downstream). 
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Appendix 2 

Signal2 Index Method (Chessman 2003) 
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Signal2 Index Method (Chessman 2003) 

As an indication of aquatic macroinvertebrate community condition (or ‘health’) it is common to use one of a 

number of community indices to assess status. Signal2 combines known values for taxonomic tolerance to 

pollution/disturbance with individual taxonomic abundances to determine a ‘score’ for each 

macroinvertebrate sample (taken from the survey location) that can be plotted against the number of 

macroinvertebrate Families from the same sample. In this way, the aquatic macroinvertebrate samples can 

be represented in space and compared with ‘reference’ samples to provide an indication of relative 

community condition. 

Signal2 plots are interpreted according to the “quadrants” that the sample data falls within. The diagram 

below (taken from Chessman 2003) indicates the best way to interpret any plotted results. Importantly, the 

location of the quadrant boundaries is always user-defined. 

 
 

 
 

In most cases, SIGNAL2 bi-plots are drawn where the quadrant boundaries are defined to ensure all 

reference site samples are located inside Quadrant 1. This is the traditional, and first case, way to define 

quadrant boundaries, however this method poses the risk of including too many test samples in parts of the 

plot that would indicate better ‘health’ than is really the case. This unfortunate consequence comes from 

natural variability (and sampler consistency) even for reference site samples. Defining quadrant boundaries 

by other methods is optional and possible, but carries the opposite risk of indicating worse ‘health’ than really 
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is the case for one or more sampling sites. In general, quadrants are defined according to reference site 

results assuming that reference sites are selected and sampled correctly, and that they genuinely represent 

reference condition for the investigation.  

Note that “reference condition” need not mean pristine or natural condition. Each investigation should have 

its own definition of reference condition based on investigative purpose and intended use of the results. For 

example, sites may also be labelled “reference” if they are the ‘best’ available in a catchment or they are 

upstream of a potential source of disturbance, neither of which would necessarily equate to natural/pristine 

condition. 
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Appendix 3 

Laboratory Certificates 
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Environmental

CERTIFICATE OF ANALYSIS
Work Order : Page : 1 of 3ES1606157

:: LaboratoryClient RPS AUSTRALIA EAST PTY LTD Environmental Division Sydney

: :ContactContact MR LAURENCE LIESSMANN

:: AddressAddress P.O. BOX 279

TOWNSVILLE QLD, AUSTRALIA 4810

277-289 Woodpark Road Smithfield NSW Australia 2164

:Telephone +61 7 47725600 :Telephone +61-2-8784 8555

NATA Accredited Laboratory 825

Accredited for compliance with 

ISO/IEC 17025.

:Project 129363-2 Date Samples Received : 18-Mar-2016 17:00

:Order number ---- Date Analysis Commenced : 18-Mar-2016

:C-O-C number ---- Issue Date : 29-Mar-2016 15:11

Sampler : LAURENCE LIESSMANN

Site : ----

Quote number : ----

4:No. of samples received

4:No. of samples analysed

This report supersedes any previous report(s) with this reference. Results apply to the sample(s) as submitted.  

This Certificate of Analysis contains the following information:

l General Comments

l Analytical Results

Additional information pertinent to this report will be found in the following separate attachments: Quality Control Report, QA/QC Compliance Assessment to assist with 

Quality Review and Sample Receipt Notification.

Signatories
This document has been electronically signed by the authorized signatories below. Electronic signing is carried out in compliance with procedures specified in 21 CFR Part 11.

Signatories Accreditation CategoryPosition

Ankit Joshi Inorganic Chemist Sydney Inorganics, Smithfield, NSW

Celine Conceicao Senior Spectroscopist Sydney Inorganics, Smithfield, NSW

Dian Dao Sydney Inorganics, Smithfield, NSW

R I G H T   S O L U T I O N S   |   R I G H T   P A R T N E R
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Work Order :

:Client

ES1606157

129363-2:Project

RPS AUSTRALIA EAST PTY LTD

General Comments

The analytical procedures used by the Environmental Division have been developed from established internationally recognized procedures such as those published by the USEPA, APHA, AS and NEPM. In house 

developed procedures are employed in the absence of documented standards or by client request.

Where moisture determination has been performed, results are reported on a dry weight basis.

Where a reported less than (<) result is higher than the LOR, this may be due to primary sample extract/digestate dilution and/or insufficient sample for analysis.

Where the LOR of a reported result differs from standard LOR, this may be due to high moisture content, insufficient sample (reduced weight employed) or matrix interference.

When sampling time information is not provided by the client, sampling dates are shown without a time component.  In these instances, the time component has been assumed by the laboratory for processing purposes.

CAS Number = CAS registry number from database maintained by Chemical Abstracts Services. The Chemical Abstracts Service is a division of the American Chemical Society.

LOR = Limit of reporting

^ = This result is computed from individual analyte detections at or above the level of reporting

ø = ALS is not NATA accredited for these tests.

Key :
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Work Order :

:Client

ES1606157

129363-2:Project

RPS AUSTRALIA EAST PTY LTD

Analytical Results

----DS2DS1US2US1Client sample IDSub-Matrix: WATER

 (Matrix: WATER)

----[15-Mar-2016][15-Mar-2016][16-Mar-2016][16-Mar-2016]Client sampling date / time

--------ES1606157-004ES1606157-003ES1606157-002ES1606157-001UnitLORCAS NumberCompound

Result Result Result Result Result

EA010P: Conductivity by PC Titrator

31 31 29 27 ----µS/cm1----Electrical Conductivity @ 25°C

EA025: Total Suspended Solids dried at 104 ± 2°C

12 <5 <5 <5 ----mg/L5----Suspended Solids (SS)

EA045: Turbidity

10.7 3.7 3.2 4.4 ----NTU0.1----Turbidity

ED037P: Alkalinity by PC Titrator

<1Hydroxide Alkalinity as CaCO3 <1 <1 <1 ----mg/L1DMO-210-001

<1Carbonate Alkalinity as CaCO3 <1 <1 <1 ----mg/L13812-32-6

6Bicarbonate Alkalinity as CaCO3 4 4 3 ----mg/L171-52-3

6 4 4 3 ----mg/L1----Total Alkalinity as CaCO3

EG020F: Dissolved Metals by ICP-MS

<0.001Arsenic <0.001 <0.001 <0.001 ----mg/L0.0017440-38-2

<0.0001Cadmium <0.0001 <0.0001 <0.0001 ----mg/L0.00017440-43-9

<0.001Chromium <0.001 <0.001 <0.001 ----mg/L0.0017440-47-3

<0.001Copper <0.001 <0.001 <0.001 ----mg/L0.0017440-50-8

<0.001Nickel <0.001 <0.001 <0.001 ----mg/L0.0017440-02-0

<0.001Lead <0.001 <0.001 <0.001 ----mg/L0.0017439-92-1

<0.005Zinc <0.005 <0.005 <0.005 ----mg/L0.0057440-66-6

EG020T: Total Metals by ICP-MS

<0.001Arsenic <0.001 <0.001 <0.001 ----mg/L0.0017440-38-2

<0.0001Cadmium <0.0001 <0.0001 <0.0001 ----mg/L0.00017440-43-9

<0.001Chromium <0.001 <0.001 <0.001 ----mg/L0.0017440-47-3

<0.001Copper <0.001 <0.001 <0.001 ----mg/L0.0017440-50-8

0.002Nickel 0.002 0.002 0.001 ----mg/L0.0017440-02-0

<0.001Lead <0.001 <0.001 <0.001 ----mg/L0.0017439-92-1

<0.005Zinc <0.005 <0.005 <0.005 ----mg/L0.0057440-66-6

EG035F: Dissolved Mercury by FIMS

<0.0001Mercury <0.0001 <0.0001 <0.0001 ----mg/L0.00017439-97-6

EG035T:  Total Recoverable Mercury by FIMS

<0.0001Mercury <0.0001 <0.0001 <0.0001 ----mg/L0.00017439-97-6

EP020: Oil and Grease (O&G)

<5 <5 <5 <5 ----mg/L5----Oil & Grease
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Class/Order Family/Sub-family US1  US1  US1  US2 US2 US2 DS1 DS1 DS1 DS2 DS2 DS2 

    Edge 1 Edge 2 Edge 3 Edge 1 Edge 2 Edge 3 Edge 1 Edge 2 Edge 3 Edge 1 Edge 2 Edge 3 

Acarina Acarina (Unident.) 
        

1 
  

  

Coleoptera Chrysomelidae (Unident.) 
         

1 
 

  

Coleoptera Curculionidae (Unident.) 
    

1 
      

  

Coleoptera Dytiscidae (Unident.) 
   

1 
    

1 
  

  

Coleoptera Scirtidae sp. (Unident.) 
       

3 
 

1 
 

  

Crustacea Ostracoda (Unident.) 
      

1 
    

  

Decapoda Atyidae (Unident.) 
    

1 
     

1   

Diptera Ceratopogonidae (Unident.) 
       

1 
   

  

Diptera 
Chironomidae (Unident.) 
(Larva) 

       
2 

 
1 

 
  

Diptera Chironominae (Unident.) 
    

1 
  

2 
  

5   

Diptera Dolichopodidae (Unident.) 
 

1 
         

  

Diptera Orthocladiinae (Unident.) 
   

6 2 2 3 8 2 
 

14 1 

Diptera Psychodidae (Unident.) 
       

1 
   

  

Diptera Simuliidae (Unident.) 
 

1 
  

6 4 
 

7 1 2 8   

Diptera Tanypodinae (Unident.) 
   

20 2 4 5 5 4 
 

5   

Diptera Tipulidae (Unident.) 1 
    

4 
 

3 1 
 

1 1 

Ephemeroptera Coloburiscidae (Unident.) 
     

17 
 

3 
  

4   

Ephemeroptera Leptophlebiidae (Unident.) 
   

16 2 14 26 25 18 12 22 15 

Hemiptera Corixidae (Unident.) 
   

1 
       

  

Hemiptera Notonectidae (Unident.) 
        

1 
  

  

Hemiptera Veliidae (Unident.) 6 
  

23 4 
 

4 3 2 
 

6 3 

Megaloptera Corydalidae (Unident.) 
     

1 
  

1 
  

  

Odonata Corduliidae (Unident.)  
         

2 
 

  

Odonata Libellulidae (Unident.) 
        

1 
  

  

Odonata Odonata (Unident.) 
   

1 
  

  
    

  

Odonata Synthemistidae (Unident.) 
   

4 
 

2 3 3 2 
 

1 2 

Odonata Telephlebiidae (Unident.) 
   

6 
 

1 
     

  

Oligochaeta Oligochaeta (Unident.) 
   

2 
       

  

Plecoptera Gripopterygidae (Unident.) 
 

10 1 58 27 34 28 9 19 32 119 33 

Trichoptera Ecnomidae (Unident.) 
         

1 2 2 

Trichoptera Hydrobiosidae (Unident.) 
     

1 
 

1 1 
  

1 

Trichoptera Hydropsychidae (Unident.) 
     

5 
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Class/Order Family/Sub-family US1  US1  US1  US2 US2 US2 DS1 DS1 DS1 DS2 DS2 DS2 

    Edge 1 Edge 2 Edge 3 Edge 1 Edge 2 Edge 3 Edge 1 Edge 2 Edge 3 Edge 1 Edge 2 Edge 3 

Trichoptera Leptoceridae (Unident.) 4 13 3 21 3 10 5 6 12 
 

3 4 

Trichoptera Philorheithridae (Unident.) 
   

3 
  

1 
 

1 
  

1 

Trichoptera Trichoptera (Unident.)       2                 
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All materials specified by Wilkinson Murray Pty Limited have been selected solely on the basis of acoustic performance.  
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Celebrating 50 Years in 2012 
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remains today.  From a successful operation in Australia, Wilkinson Murray expanded its reach into Asia 
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GLOSSARY OF ACOUSTIC TERMS 

Most environments are affected by environmental noise which continuously varies, largely as a result of road 

traffic.  To describe the overall noise environment, a number of noise descriptors have been developed and 

these involve statistical and other analysis of the varying noise over sampling periods, typically taken as 15 

minutes.  These descriptors, which are demonstrated in the graph below, are here defined. 

Maximum Noise Level (LAmax) – The maximum noise level over a sample period is the maximum level, 

measured on fast response, during the sample period. 

LA1 – The LA1 level is the noise level which is exceeded for 1% of the sample period.  During the sample 

period, the noise level is below the LA1 level for 99% of the time. 

LA10 – The LA10 level is the noise level which is exceeded for 10% of the sample period.  During the sample 

period, the noise level is below the LA10 level for 90% of the time.  The LA10 is a common noise descriptor 

for environmental noise and road traffic noise. 

LA90 – The LA90 level is the noise level which is exceeded for 90% of the sample period.  During the sample 

period, the noise level is below the LA90 level for 10% of the time.  This measure is commonly referred to as 

the background noise level. 

LAeq – The equivalent continuous sound level (LAeq) is the energy average of the varying noise over the 

sample period and is equivalent to the level of a constant noise which contains the same energy as the 

varying noise environment.  This measure is also a common measure of environmental noise and road traffic 

noise. 

ABL – The Assessment Background Level is the single figure background level representing each assessment 

period (daytime, evening and night time) for each day.  It is determined by calculating the 10th percentile 

(lowest 10th percent) background level (LA90) for each period. 

RBL – The Rating Background Level for each period is the median value of the ABL values for the period 

over all of the days measured.  There is therefore an RBL value for each period – daytime, evening and 

night time. 

Typical Graph of Sound Pressure Level vs Time 
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1 INTRODUCTION 

Roads and Maritime Services (Roads and Maritime) proposes to provide upgrades to Chifley Road 

between Bell and Lithgow NSW.  The upgrades include descending lane and curve improvements 

at Scenic Hill and replacement of the Clarence road over rail bridge and approaches (the 

proposal).  Figure 1-1 shows the general locations of the works to be undertaken.   

The purpose of the works is principally to improve safety.  No change in vehicle volumes are 

associated with the proposal.     

Wilkinson Murray Pty Limited (WM) has been engaged to undertake a construction and 

operational noise and vibration assessment in part fulfilment of the Review of Environmental 

Factors (REF), concerning the Scenic Hill and Clarence works. 

Figure 1-1:  Chifley Road Upgrade Route 

 

This assessment has been undertaken in accordance with the RMS Procedure – Preparing an 

Operational Traffic and Construction Noise and Vibration Assessment Report.  Additionally, the 

provisions of the following state policies and guidelines have been considered: 

• Road Noise Policy (RNP, DECCW, 2011); 

• Noise Criteria Guideline  / Noise Mitigation Guideline  (NMG, RMS, 2015); 

• Environmental Noise Management Manual (ENMM, RTA, 2001); 

• German Standard DIN 4150, Part 3: Structural Vibration in Buildings: Effects on Structures; 

• Assessing Vibration: A Technical Guideline (DEC, 2006); 

• Interim Construction Noise Guideline (ICNG, DECC, 2009); and 

• Technical Basis for Guidelines to Minimise Annoyance Due to Blasting Overpressure and 

Ground Vibration (ANZEC 1990). 
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2 SITE DESCRIPTION 

Chifley Road is about 20 km long and is located in the western section of the Bells Line of Road 

corridor between Bell and Lithgow in NSW.  

Scenic Hill is located approximately 3 km east of Lithgow and the Clarence road over rail bridge 

is located about 5 km west of Bell.   

Proposed upgrades include grade and curve improvements at Scenic Hill and the replacement of 

the existing Clarence road over rail bridge.  The works will be carried out by Roads and Maritime. 

2.1 Scenic Hill 

The proposed upgrade to Scenic Hill would include:  

• Widening of the existing alignment with curve improvements for the top and middle curves 

providing two westbound lanes from the top curve down to the Ex-Prisoner of War (Ex-POW) 

Memorial access; 

• Realignment of the bottom curve to a 40 m radius with minor grade improvements; 

• Construction of a Type F concrete median barrier for the full length of Scenic Hill with a break 

to allow access to the Ex-POW Memorial; 

• Improving the access road to the Ex-POW Memorial including construction of a right turn lane 

from Chifley Road about 80 m in length; 

• Construction of a retaining wall about 120 m long between chainage 14,090 and 14,210, east 

of the Ex-POW Memorial access; 

• Upgrading the existing drainage and construction of operational water quality treatments; 

• Construction of a maintenance track between chainage 13,560 and 14,010 on the eastern 

side of the alignment to allow access to the top of the large cutting associated with the middle 

curve; 

• Removal of the heavy vehicle safety ramp next to the bottom curve; and 

• Retention of the existing speed and weather activated warning signs. 

An overview of the proposed upgrade at Scenic Hill is shown in Figure 2-1, with the existing route 

indicated by the green lines and the proposed upgrade indicated by the red lines.   

The locations of the closest representative sensitive receivers to the Scenic Hill upgrade, as 

considered by this assessment, are also shown in the figure, as are the three proposed 

construction compound sites. 
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Figure 2-1:  Scenic Hill Improvements 

 

2.2 Clarence Road Over Rail Bridge 

The proposed upgrade to the Clarence road over rail bridge would include: 

• Construction of a new bridge offset about 5 m to the north of the existing bridge spanning 

the Main Western Railway; 

• A bridge superstructure consisting of five 1,000 mm deep Super T girders to provide a single 

span of 18.5 m and an overall bridge deck width of about 12 m; 

• Bridge abutments consisting of reinforced concrete sill beams founded on rock (similar to the 

existing bridge); 

• Demolishing of the existing Clarence road over rail bridge; 

• Additional roadwork on the approaches to merge the new bridge alignment with the existing 

road alignment; 

• Realignment of the curve between chainage 5,420 and 5,860 removing the existing broken 

back curve; 

• Improvements to the Chifley Road and Clarence Colliery Road intersection, including 

improved sight distances, intersection delineation and construction of an eastbound 

acceleration lane from the intersection; 

• Extension of the sandstone arch culvert at chainage 5,750 on the downstream (southern) 
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side for about 12 – 14 m with associated minor waterway work within Dargan Creek; and 

• Upgrading the existing drainage and construction of operational water quality treatments. 

An overview of the proposed upgrade at Clarence is shown in Figure 2-2, with the existing route 

indicated by the green lines and the proposed upgrade indicated by the red lines.  The locations 

of the closest receivers to the Clarence upgrade as considered by this assessment are also shown, 

as is the single proposed construction compound.  

Figure 2-2:  Clarence Road Over Rail Bridge Upgrade 
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3 OPERATIONAL NOISE ASSESSMENT 

3.1 Traffic Noise Criteria 

Roads and Maritime recently released the Noise Criteria Guideline (NCG) which states the 

following in relation to minor works: 

• Minor works are works that primarily improve safety, including minor straightening of 

curves, installing traffic control devices, intersection widening, turning bay extensions or 

making minor road realignments. 

• These (minor) works are not considered ‘redeveloped’ or ‘new’ (in the context of the 

Road Noise Policy definitions) as they are not intended to increase the traffic carrying 

capacity of the overall road or accommodate a significant increase in heavy vehicle traffic. 

• Roads and Maritime applies existing road criteria (as set out in Table 8 of the NSW Road 

Noise Policy (RNP)) where the minor works increase noise levels by more than 2 dB 

relative to the existing noise levels at the worst affected receiver. 

Table 3-1 sets out the applicable road traffic noise target levels recommended by the NCG where 

minor works increase noise levels by more than 2 dB, relative to the existing noise levels at the 

worst affected receiver.  

Table 3-1:  Road Traffic Noise Criteria 

Road Category 

Noise Criteria 

Day 

7am – 10pm 

Night Time  

10pm – 7am 

Freeway / Arterial / Sub-Arterial Roads LAeq,15 hour 60 dBA LAeq,9 hour 55 dBA 

 

3.2 Traffic Noise Monitoring 

WM has undertaken noise monitoring within the proposal corridor to evaluate the existing traffic 

noise environment.  Unattended monitoring has been undertaken at the locations identified in 

Table 3-2 and shown in Figures 2-1 and 2-2, to broadly characterise the noise environment and 

to verify the traffic noise model (discussed in Section 3.3).  Photographs showing the loggers  

in-situ are additionally provided in Figures 3-1 and 3-2. 
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Figure 3-1:  Photograph Showing Scenic Hill Logger In-Situ 

 

Figure 3-2: Photograph Showing Clarence Logger In-Situ 
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Table 3-2:  Noise Monitoring Locations 

Site Address GPS Coordinates 

Approx. Setback Distance 

from the Nearside 

Carriageway (metres) 

L1  Lot 4, Chifley Road, Lithgow E237871, N6292626  11 

L2 677 Chifley Road, Clarence E 243068, N6292724 17 

  

The monitoring was conducted between Tuesday, 2 February and Thursday, 10 February 2016.  

In addition, fully classified traffic counting was undertaken concurrently on Chifley Road during 

the unattended noise monitoring.  The traffic counting was undertaken by Austraffic Pty Ltd 

(Austraffic).   

Equipment used for the noise measurements comprised two ARL-215 environmental noise 

loggers.  The loggers were configured to A-weighted, fast response and set to continuously 

monitor statistical noise levels at 15-minute intervals.  These instruments are capable of 

monitoring and storing various noise level descriptors for later detailed analysis.   

The loggers determine LA1, LA10, LA90 and LAeq levels of the existing noise environment.  The LA1, 

LA10 and LA90 levels are the levels exceeded for 1 per cent, 10 per cent and 90 per cent of the 

sample time, respectively.  The LA1 is indicative of maximum noise levels due to individual noise 

events such as the occasional passby of a heavy vehicle.  The LA90 level is normally taken as the 

background noise level.  The LAeq level is the equivalent continuous sound level and has the same 

sound energy over the sampling period as the actual noise environment with its fluctuating sound 

levels.  While the LA10 has in the past been used as a descriptor for traffic noise, the LAeq is now 

the standard descriptor for traffic noise in NSW. 

As shown in Figures 3-1 and 3-2 both loggers were placed in free field positions at the property 

boundaries closest to the road (not at the dwellings), with more than 140 degrees view of the 

road.  Observations made during the site survey confirmed that Chifley Road traffic was the 

principal source of influence on the measured LAeq noise levels, whilst background LA90 noise levels 

may be influenced by other noise sources such as fauna (i.e. insects and frogs).  

The measured noise levels are presented in graphical form in Appendix A and summarised below 

in Table 3-3.  All data considered to be affected by adverse weather conditions and other 

extraneous sources were discarded prior to analysis. 

Table 3-3:  Summary of Measured Noise Levels (2-10 February 2016) 

Site 

Approx. Setback 

Distance to the 

Nearside 

Carriageway 

(metres) 

Daytime 

LAeq,15hr 

(dBA) 

Night Time 

LAeq,9hr 

(dBA) 

Rating Background Level 

(RBL) (dBA) 

Day  Evening  Night 

L1  11 62 55 38 34 31 

L2 17 62 58 36 34 32 
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3.3 Traffic Noise Modelling 

To determine existing traffic noise levels at the closest potentially-affected receivers to the road, 

a model has been implemented using the Cadna-A noise prediction software (Version 6.2), based 

on the alignment data supplied by Roads and Maritime and the traffic counts obtained by 

Austraffic.  The model takes account of the following factors:  

• Traffic volume and percentage of heavy vehicles for daytime and night time 

• Vehicle speeds for daytime and night time 

• Road surface types 

• Road gradient 

• Different vehicle noise emission levels and source heights 

• Location of the noise sources on the road 

• Topographical information along and surrounding the entire  proposal corridor 

• Shielding from mounds, landforms and buildings and 

• Receiver locations. 

Noise levels from the proposed road designs were calculated using procedures based on the 

CoRTN prediction algorithms (Calculation of Road Traffic Noise, UK Department of Transport, 

1988).  The standard prediction procedures were modified in the following ways, in accordance 

with the Roads and Maritime guidelines: 

• LAeq values were calculated from the LA10 values predicted by the CoRTN algorithms using the 

well-validated approximation LAeq,1hour = LA10,1hr – 3 (NSW RTA, 2001).  It is worth noting the 

predicted LAeq,1hr is equivalent to the LAeq,period as required by the noise criteria since the input 

is the “average” traffic flow over the given daytime and night time periods. 

• Noise source heights were set at 0.5 m for cars, 1.5 m for heavy vehicle engines and 3.6 m 

for heavy vehicle exhausts, representative of typical values for Australian vehicles (Road 

Traffic Noise: Interim Traffic Noise Policy, 1992). 

• Noise from heavy vehicle exhausts has been set 8 dB lower than the (steady continuous) 

noise from the engine. 

• Previous research in Australia has established a negative correction to the CoRTN predictions 

of -1.7 dB for façade-corrected levels (Samuels and Saunders, 1982). Corrections for 

Australian conditions have been included in noise modelling for this proposal.  

• The same corrections (for a given road pavement surface) were applied to all light and heavy 

vehicle sources in the 3 source height model. 

Table 3-4 summarises other variables used in the noise model. 
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Table 3-4:  Variables used for Noise Modelling  

Parameter Comment 

Traffic Volume Traffic counting data provided by Austraffic 

Traffic Speed 85th percentile data supplied by Austraffic 

Road Surface 0 dB correction for dense grade asphalt (DGA)  

Façade Correction 
+2.5 dB in accordance with CoRTN; and -1.7 dB for ARRB’s Australian condition 

correction at 1 m from façade conditions and -0.7 dB for free-field conditions 

Calculation Settings 

Grid space of 20 m; height above ground = 1.5 m; grid interpretation field size 

= 9 x 9; grid interpretation min/max = 2 dB; grid interpretation difference = 

0.1 dB; angle increment = 1 degree; reflection depth = 0; number of reflections 

= 0; and maximal search radius = 7000 m 

Receivers 
1.5 m above existing ground level for single storey dwellings 

4.5 m above existing ground level for two storey dwellings 

Buildings 
4.5 m and 6 m above maximum terrain height of building footprint for single 

and double storey premises respectively 

Ground Absorption Ground absorption factor of 0.6  

 

 

Based on the fully classified traffic counts obtained by Austraffic, the traffic volumes and 85th 

percentile speeds shown in Table 3-5 have been used to validate the noise model. 

Table 3-5:  Existing Traffic (Hourly Average Counts, 2-10 February 2016) 

Location Direction 

Day  

(7am – 10pm) 

Night  

(10pm – 7am) 

85th Percentile  

Speed 

Light Heavy Light Heavy Day Night 

T1 – Near Lot 4, Chifley Road, 

Lithgow 

Northbound 90  13  20  3 67 66 

Southbound 90 12  16  3 58 57 

T2 – Near 677 Chifley Road, 

Clarence 

Northbound 82 12 19 3 94 91 

Southbound 84 11 14 3 87 89 

 

Measured results are compared with model predictions at the identified noise monitoring locations 
in Table 3-6.  The differences between measured and predicted values are also shown. 
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Table 3-6:  Predicted and Measured Results – Existing  

Location 
Daytime LAeq,15hr   Night Time LAeq,9hr   

Measured Predicted Difference Measured Predicted Difference 

L1 – Lot 4, 

Chifley Road, 

Lithgow 

62 61 -0.5 55 55 0.3 

L2 – 677 Chifley 

Road, Clarence 
62 61 -0.9 58 55 -3.5 

 

Agreement to within 2 dB is generally considered acceptable given the expected accuracy of 

standard noise modelling procedures, and also variability in traffic speeds along the whole 

alignment.  At location L1, and for daytime noise at L2, predicted levels are within this range.  A 

significantly larger difference is found for night time noise at location L2.  Whilst it has not been 

possible to determine the reason for the night-time difference at L2 with certainty, possible 

contributing factors include contributions to the measured levels from frogs and insects and a 

greater range of speeds for heavy vehicles at night for this location.  In assessing compliance 

with the noise criteria, it would be necessary to consider a correction to predicted night time noise 

levels at this site.  However, the predicted difference between existing and future noise levels 

would not be affected. 

3.4 Predicted Traffic Noise Levels 

As previously noted, no change in vehicle volumes are associated with the proposal.  On this 

basis, for the purpose of this assessment the vehicle volumes and 85th percentile speeds provided 

by Austraffic have been used in existing (No Build) and future (Build) predictions.  

Predicted traffic noise levels for the No Build and Build scenarios at the closest identified Scenic 

Hill receiver locations are set out in Table 3-7. 

Predicted traffic noise levels for the No Build and Build scenarios at the closest identified Clarence 

receiver locations are set out in Table 3-8. 

Tables 3-7 and 3-8 also identify mitigation consideration requirements, as guided by the Roads 

and Maritime NMG which states the following: 

Where the total noise level for the ‘build’ year exceeds the criterion and there is an increase of 

more than 2.0dBA (ie 2.1dBA), relative to the ‘no-build’ year, then the receiver qualifies for 

consideration of noise mitigation.  This includes the situation where the ‘no-build’ noise level is 

below the criterion value(s). 
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Table 3-7:  Predicted Traffic Noise Levels – ‘Build’ cf ‘No Build’ – Scenic Hill 

Receiver  

ID 

LAeq,Period (dBA) 

Year 2016  

‘No Build’ 

LAeq,Period 

(dBA) 

Year 2016  

‘Build’ 

NCG 

Assessment 

Criteria 

NCG Criteria 

Exceeded?   

(2016 Build) 

Change in 

Noise Levels – 

2016 Build cf 

2016  

No Build 

Consider  

Mitigation? 

Day Night Day Night Day Night Day Night Day Night 

R1 58 52 58 52 60 55 No No -0.1 0.0 No 

R2 54 48 54 47 60 55 No No -0.3 -0.3 No 

R3 52 46 52 45 60 55 No No -0.3 -0.3 No 

R4 51 45 51 45 60 55 No No -0.2 -0.2 No 

R5 53 47 52 46 60 55 No No -1.0 -1.0 No 

R6 54 48 54 48 60 55 No No -0.3 -0.3 No 

R7 55 49 55 49 60 55 No No 0.2 0.2 No 

R8 61 55 61 55 60 55 Yes Yes -0.4 -0.4 No 

R9 41 35 42 36 60 55 No No 0.8 0.8 No 

R10 40 34 41 35 60 55 No No 0.9 0.9 No 

R11 37 30 37 31 60 55 No No 0.7 0.7 No 

R12 41 35 42 36 60 55 No No 0.4 0.5 No 

R13 40 33 40 34 60 55 No No 0.9 0.8 No 

R14 38 32 40 34 60 55 No No 1.5 1.5 No 

R15 37 30 39 33 60 55 No No 2.0 2.1 No 

R16 50 44 48 42 60 55 No No -1.5 -1.5 No 

 

Table 3-8:  Predicted Traffic Noise Levels – ‘Build’ cf ‘No Build’ – Clarence 

Receiver 

ID 

LAeq,Period  

(dBA) 

Year 2016 

‘No Build’ 

LAeq,Period 

(dBA) 

Year 2016 

‘Build’ 

NCG  

Assessment  

Criteria 

NCG Criteria 

Exceeded?   

(2016 Build) 

Change in 

Noise Levels  

– 2016 Build  

cf 2016  

No Build 

Consider 

Mitigation

? 

Day Night Day Night Day Night Day Night Day Night 

R1 53 47 53 46 60 55 No No -0.1 -0.1 No 

R2 53 47 54 48 60 55 No No 0.7 0.7 No 

R3 56 50 56 50 60 55 No No 0.2 0.3 No 

R4 49 42 48 42 60 55 No No -0.1 -0.1 No 

R5 46 40 46 40 60 55 No No -0.1 -0.1 No 

Note:  A discrepancy between the measured and predicted night-time noise levels at the L2 monitoring location has 

been noted.  The levels shown do not include a correction to account for this.  It should be noted that applying a 

correction factor based on the discrepancy would result in noise levels within the NCG criteria for all receivers. 
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As shown in the tables, at all but one location the traffic noise level is not to increase by more 

than 2dB.  This includes all locations at Clarence.  At Scenic Hill, location R15, the predicted 

increase at night is 2.1 dB.  However, at this location the absolute predicted noise level is well 

below the target night time noise level of 55 dBA LAeq,Period. 

3.5 Operational Noise Mitigation Requirements 

It is concluded that in accordance with the requirements of the NCG and NMG, no specific 

mitigation measures are required for operational traffic noise.    
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4 CONSTRUCTION NOISE ASSESSMENT 

4.1 Construction Noise Criteria 

NSW Interim Construction Noise Guideline (ICNG) 

The noise criteria set out in the ICNG have been used to assess the potential impacts from 

construction noise.  This document guides the EPA in setting statutory conditions in licences or 

other regulatory instruments for construction noise.  

Table 4-1 summarises the construction noise management levels relevant to residences, as 

specified in the ICNG. 

 

Table 4-1 Construction Noise Management Levels – Residences 

Time of Day  

Management 

Level  

LAeq,15min 

How to Apply  

Recommended 

Standard 

Hours:  

Monday to 

Friday  

7am to 6pm  

Saturday  

8am to 1pm  

No work on 

Sundays or 

Public Holidays  

Noise affected  

RBL + 10dBA  

The noise affected level represents the point above which there 

may be some community reaction to noise.  

• Where the predicted or measured LAeq,,15min is greater than 

the noise affected level, the proponent should apply all 

feasible and reasonable work practices to meet the noise 

affected level. 

• The proponent should also inform all potentially impacted 

residents of the nature of works to be carried out, the 

expected noise levels and duration, as well as contact details.  

Highly noise 

affected  

75dBA  

The highly noise affected level represents the point above which 

there may be strong community reaction to noise.  

• Where noise is above this level, the relevant authority 

(consent, determining or regulatory) may require respite 

periods by restricting the hours that the very  noisy activities 

can occur, taking into account: 

1. times identified by the community when they are less 

sensitive to noise (such as before and after school for works 

near schools, or mid-morning or mid-afternoon for works 

near residences; 

2. if the community is prepared to accept a longer period of 

construction in exchange for restrictions on construction 

times. 
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Time of Day  

Management 

Level  

LAeq,15min 

How to Apply  

Outside 

recommended 

standard hours 

 

Noise affected 

RBL + 5dB 

 

• A strong justification would typically be required for works 

outside the recommended standard hours. 

• The proponent should apply all feasible and reasonable work 

practices to meet the noise affected level. 

• Where all feasible and reasonable practices have been 

applied and noise is more than 5dB(A) above the noise 

affected level, the proponent should negotiate with the 

community. 

• For guidance on negotiating agreements see section 7.2.2 of 

the Guideline. 

 

Project-Specific Construction Noise Management Levels  

For the purpose of assessment the daytime, evening and night time RBLs determined by the 

monitoring have been used to establish Construction Noise Management Levels for the residential 

receivers.  In accordance with the above guideline, the following construction noise management 

levels are applicable during the works. 

Table 4-2 Project-Specific Construction Noise Management Levels for Standard 

Hours and Outside Standard Construction Hours 

Receptor 

Location 

Standard Construction 

Hours 

Outside Standard 

Construction Hours 

Noise 

Affected 

Level 

LAeq,15min  

dB(A) 

Highly Noise 

Affected 

Level 

LAeq,15min  

dB(A) 

Noise 

Affected 

Level – Day 

LAeq,15min  

dB(A) 

Noise Affected 

Level – 

Evening 

LAeq,15min  dB(A) 

Noise 

Affected 

Level – Night 

LAeq,15min  

dB(A) 

Scenic Hill 

Residential 

Receivers 

 

48 

 

75 

 

43 

 

39 

 

36 

Clarence 

Residential 

Receivers 

46 75 41 39 37 

Note:   The determined residential criteria apply at the most affected point on or within the receiver property boundary.     

 

The ICNG does not include any criteria to assess off-site traffic noise associated with the 

construction.   

For the purpose of this assessment construction road traffic noise is assessed using the same 

approach as minor works under the NCG, that is, construction traffic should not increase existing 

traffic noise levels by more than 2 dB. 
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Sleep Disturbance Criteria 

The  most  recent  guidelines  in  relation  to  sleep  disturbance  are  those  contained  in  the  

EPA’s “Application Notes – NSW Industrial Noise Policy” issued in July 2006.  The pertinent section 

of the EPA’s Application Notes states the following:  

“DEC reviewed research on sleep disturbance in the NSW Environmental Criteria for Road 

Traffic Noise (ECRTN) (EPA,  1999).  This  review  concluded  that  the  range  of  results  

is sufficiently  diverse  that  it  was  not  reasonable  to  issue  new  noise  criteria  for  

sleep disturbance.  

From the research, DEC recognised that current sleep disturbance criterion of an LA1,(1 minute)   

not  exceeding  the  LA90,(15  minute)  by  more  than  15  dB(A)  is  not  ideal.  Nevertheless, 

as there is insufficient evidence to determine what should replace it, DEC will  continue  to  

use  it  as  a  guide  to  identify  the  likelihood  of  sleep  disturbance.  This means that 

where the criterion is met, sleep disturbance is not likely, but where it is not met, a more 

detailed analysis is required. 

The detailed analysis should cover the maximum noise level or LA1,(1  minute), that is, the 

extent to which the maximum noise level exceeds the background level and the number of 

times this happens during the night time period.  Some guidance on possible impact is 

contained in the review of research results in the appendices to the ECRTN.  Other factors 

that may be important in assessing the extent of impacts on sleep include:  

• how often high noise events will occur; 

• time of day (normally between 10pm and 7am); 

• whether  there  are  times  of  day  when  there  is  a  clear  change  in  the  noise 

environment (such as during early morning shoulder periods). 

The LA1,(1 minute)  descriptor is meant to represent a maximum noise level measured under 

'fast' time response.  DEC will accept analysis based on either LA1,(1 minute)  or LA(Max) . “ 

On the basis that the night time RBL in the area is in the range 31-32 dBA, a LA1,1min sleep 

disturbance screening criterion of LA1,1min 46 dBA is  adopted by this assessment.   

This “sleep disturbance” screening criterion applies externally to dwellings and is only applicable 

to night time (10.00pm to 7.00am) operations.  

Further to the screening criteria identified above the EPA’s Environmental Criteria for Road Traffic 

Noise (ECRTN) notes:  

• Maximum internal noise levels below 50-55dBA are unlikely to cause awakening 

reactions; and  

• One or two noise events per night, with maximum internal noise levels of 65-70dBA, are 

not likely to affect health and wellbeing significantly.  

If it is assumed that the typical noise reduction through a bedroom facade with partially open 

windows is 10dB, then an external noise level of 60-65dBA is unlikely to cause sleep disturbance. 

4.2 Construction Stages  

Roads and Maritime expects construction to start in early 2018 and take about 18 – 24 months 
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to complete.  The Scenic Hill upgrade and Clarence road over rail bridge upgrade are proposed 

to be undertaken in conjunction with each other.  

The likely construction activities for the proposal are presented in Table 4-3 and the indicative 

works schedule in Table 4-4. 

Unless otherwise stated the activities and sequencing described are consistent for both Scenic 

Hill and Clarence road over rail bridge upgrades. 

Table 4-3:  Construction Activities 

Construction 

Phase 
Activities 

Early Work 

• Undertake land acquisition 

• Survey the construction site 

• Relocate fencing 

• Notify residents of the start of work 

• Undertake site establishment 

• Develop the site compounds 

• Fence the site boundaries and areas to be used for stockpile sites 

• Fence environmentally sensitive areas and sensitive places 

• Install erosion and sediment controls and construct temporary 

sedimentation control basins 

Service Relocations 
• Adjust utility infrastructure (water, electricity and telecommunications) 

where required 

Site Preparation 

• Remove and mulch vegetation in stages, and grub along the new section of 

the alignment and along the section of the road to be widened 

• Strip and stockpile topsoil in stages 

• Prepare the surface using graders, dozers and other equipment 

• Establish access tracks 

• Traffic barrier erection 

• Temporary pavement widening 

Earthworks 

• Excavate cuttings 

• Controlled rock blasting for Scenic Hill may be required to remove hard rock 

material where mechanical excavation would not be economical.  Rock 

breaking alternatives such as penetrating cone fracture and hydraulic rock 

breakers may also be used 

• Create fill embankments 

• Place select materials 

• Construct roadside cuts and fill batters 

• Prepare batter treatments 

• Erect retaining walls (Scenic Hill only) 
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Construction 

Phase 
Activities 

Clarence Road Over 

Rail Bridge 

• Site preparation 

• Construction of abutments 

• Place bridge girders using crane 

• Construct deck and kerbs 

• Complete road approaches for new bridge 

• Switch traffic 

• Demolish existing road over rail bridge and stabilise top of cut 

Drainage 

• Install/extend culverts 

• Realign small section of Dargan Creek (Clarence road over rail bridge only) 

• Install catch drains 

• Install drainage blankets 

• Install permanent water quality/retention basins 

Paving 

• Gravel base/sub-base layers and asphaltic concrete paving 

• Apply asphaltic concrete pavement using pavers and rollers 

• Remove redundant road pavement and rehabilitate 

Finishing Works 

• Property access 

• Tie-ins 

• Install safety barriers 

• Install kerbs, gutters and verges 

• Landscape and revegetate the work sites 

• Install line marking, signs and guide posts 

• Decommission temporary facilities (e.g. compound sites) 

• Clean up the site and dispose of all surplus waste materials 
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Table 4-4:  Indicative Construction Schedule 

Scenic Hill Works Schedule 

Month 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 

Early work                                

Earthworks                                          

Drainage                                          

Paving                                        

Finishing works                             

Clarence Works Schedule 

Month 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 

Early work                                

Earthworks                                     

Bridge works                                      

Drainage                                  

Paving                                 

Finishing works                             

4.3 Construction Hours 

Construction would as far as practicable be undertaken during standard construction working 

hours in accordance with the ICNG as follows: 

• Monday to Friday    7.00am to 6.00pm 

• Saturday     8.00am to 1.00pm 

• Sunday and public holidays   No work 

Drainage and earthworks would be entirely constrained to within standard hours.  The other 

stages may at times need to take place out of hours during the evening and night time periods 

due to technical considerations, to ensure the health and safety of the public and construction 

crews, and to minimise disruption to the travelling public.  Any out-of-hours works would be 

undertaken in accordance with the ICNG and Practice Note vii of RMS’ Environmental Noise 

Management Manual (RTA 2001).   

Prior consultation would be given to the community of any works proposed to be undertaken 

outside standard construction hours. 

Whether blasting will be required at Scenic Hill is yet to be determined.  Potential impact from 

blasting is assessed separately in Section 6. 

It is anticipated that most of the works would be undertaken during standard daytime 

construction hours.  However, in order to minimise disruption to road users there is potential for 

some works to be undertaken on Sundays or during the more sensitive evening and/or night time 

periods. 
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4.4 Construction Equipment 

The construction equipment assumed to be used for each of these stages based on information 

provided by Roads and Maritime is set out in Table 4-5.   

Associated sound power levels for the identified plant are also included in Table 4-5 based on 

WM’s experience with similar projects.  These sound power levels have been applied in the 

predictions of ‘worst-case’ noise that may arise during the identified construction stages.   

Table 4-5:  Assumed Construction Equipment used during Major Works 

Construction Stage Equipment Used 
Equipment SWL, 

dB(A) 

Activity SWL,  

dB(A) 

Early Work, Service 

Relocations and Site 

Preparation 

Light Vehicles 90 

118 

Trucks 108 

Excavators 111 

Chainsaw  114 

Mulcher 120 

Generator 90 

Backhoe 111 

Water Cart 110 

Crane 106 

Hand Tools 109 

Earthworks 

Excavators 111 

118 

Dump Trucks 111 

Compactors 114 

Grader 111 

Front End Loader 111 

Blasthole Drill 110 

Water Cart 110 

Profiler 113 

Dozer 111 

Vibratory Roller 108 

Rock Breaker  117 

Mobile Crushing / Screening Plant 112 

Clarence Road Over  

Rail Bridge 

Concrete Trucks 108 

116 

Concrete Pump 105 

Generator 90 

Trucks 108 

Crane 106 

Compressors 90 

Welding Equipment 95 

Franna Crane 106 

Piling rig (bored only) 120 

Excavator 111 
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Construction Stage Equipment Used 
Equipment SWL, 

dB(A) 

Activity SWL,  

dB(A) 

Drainage 

Excavators 111 

112 

Concrete Pump 105 

Concrete Trucks 108 

Trucks 108 

Dozer 111 

Cranes 106 

Paving 

Concrete Trucks 108 

118 

Concrete Pump 105 

Vibratory Roller 108 

Compactors 114 

Concrete Saws 114 

Compressors 105 

Bitumen Sprayer 112 

Generators 90 

Milling Machines 114 

Trucks 108 

Asphalt Paving Machines 114 

Asphalt Trucks 108 

Asphalt Paver 114 

Rollers 108 

Finishing Works 

Generator 90 

105 
Trucks 108 

Cranes 106 

Light Vehicles 90 

Note: The sound power levels for the individual plant items are worst-case levels representative of the equipment 

operating at maximum capacity.  In practice, not all plant items would operate at maximum capacity at the same time 

and therefore the activity sound power level has been adjusted by -5 dB to reflect this.  This adjustment is consistent 

with Wilkinson Murray experience on similar projects.    

4.5 Construction Compounds 

Four construction compounds, as shown in Figures 2-1 and 2-2, would be established during the 

early works.  The plant items to be used with the compounds are shown in Table 4-6. 

Table 4-6:  Assumed Equipment used in Construction Compounds 

Construction 

Stage 
Equipment Used 

Equipment SWL, 

dB(A) 

Activity SWL,  

dB(A) 

Early Work, Service 

Relocations and Site 

Preparation 

Generator 90 

110  (no crushing / screening) 

112 (including crushing / screening) 

Trucks 108 

Light Vehicles 90 

Crusher Unit* 112 

Screening*  112 

Front End Loader* 111 

Note: * Crushing Unit, Screening and Front End Loader only used at the compound at the bottom of Scenic Hill. 
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4.6 Construction Noise Modelling 

Construction noise emissions from the works have been modelled using the Cadna-A (Version 6.2) 

acoustic noise prediction software.  Factors that are addressed in the noise modelling are:  

• Equipment noise level emissions and location;  

• Screening from structures;  

• Receiver locations; 

• Ground topography;  

• Noise attenuation due to geometric spreading;  

• Ground absorption; and 

• Atmospheric absorption. 

4.7 Construction Noise Predictions 

Noise emissions would impact different receivers to various degrees as construction progresses.  

The upper LAeq,15min construction noise levels predicted during each stage are provided in Table 

4-7. 

The levels shown include the contributions from the identified construction compounds. 

Predicted exceedances of the standard hours ‘noise affected’ and ‘highly noise-affected’ criteria 

are set out in Tables 4-7 and 4-8.  Predicted exceedances of the out-of-hours evening period and 

night time period criteria are set out in Tables 4-8 and 4-9. 

Scenic Hill 

As shown in the tables, the only material exceedances due to the Scenic Hill works during 

standard hours are expected to be at receivers R6 and R7.  Exceedances of up to approximately 

15 dB at R6 and up to 19 dB at R7 may be expected during the works during standard hours.  A 

minor exceedance of approximately 1 dB is also predicted at R8.   

No exceedances of the ‘highly affected’ 75 dBA criterion are predicted.   

Where they are required, out-of-hours works have the greatest potential to generate noise 

impacts.  Some appreciable exceedances are indicated for the out-of-hours works at the most 

exposed Scenic Hill residential receivers, with exceedances of up to 28 dB predicted during the 

evening period and up to 31 dB predicted during the night time period. 

Clarence 

During standard hours the only material exceedances are expected to be at receivers R2 and R3.  

Exceedances of up to approximately 14 dB at R2 and up to 18 dB at R3 may be expected during 

the works.   

No exceedances of the ‘highly affected’ 75 dBA criterion are predicted.   

Again, where they are required, out-of-hours Clarence works have the greatest potential to 

generate noise impacts.  Some appreciable exceedances are indicated for the out-of-hours works 

at the most exposed residential receivers, with exceedances of up to 25 dB predicted during the 

evening period and up to 27 dB predicted during the night time period.   
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Section 7 of this report identifies appropriate mitigation strategies to assist in the management 

of noise impacts during the construction.  These should be incorporated in a Construction Noise 

and Vibration Management Plan (CNVMP) prepared by the contractor conducting the works. 

Table 4-7:  Worst-Case Predicted Construction Noise Levels (LAeq,15min dBA) 

Scenic Hill  

Receiver 

Early Work / 

Service 

Relocations / 

Site 

Preparation 

Earthworks - Drainage Paving 
Finishing  

Works 

Approx 

Duration 
6 Months 16 Months  16 Months 14 Months 3 Months 

R1 48 48 - 42 48 35 

R2 45 45 - 39 45 32 

R3 44 44 - 38 44 31 

R4 45 45 - 39 45 32 

R5 46 46 - 40 46 33 

R6 63 63 - 57 63 50 

R7 67 67 - 61 67 54 

R8 49 49 - 43 49 36 

R9 46 46 - 40 46 33 

R10 46 46 - 40 46 33 

R11 48 48 - 42 48 35 

R12 45 45 - 39 45 32 

R13 48 48 - 42 48 35 

R14 48 48 - 42 48 35 

R15 43 43 - 37 43 30 

R16 34 34 - 28 34 21 

Clarence 

Receiver 

Early Work / 

Service 

Relocations / 

Site 

Preparation 

Earthworks 

Clarence 

Road Over 

Rail Bridge 

Drainage Paving 
Finishing  

Works 

Approx 

Duration 
6 Months 11 Months 10 Months 8 Months 7 Months 3 Months 

R1 42 42 40 36 42 29 

R2 60 60 58 54 60 47 

R3 64 64 62 58 64 51 

R4 42 42 40 36 42 29 

R5 43 43 41 37 43 30 
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Table 4-8:  Predicted Construction Noise Criteria Exceedances – Standard Hours (dB) 

Receiver 

Early Work 

Service 

Relocations  

Site Preparation 

Earthworks 
Clarence Road 

Over Rail Bridge 
Drainage Paving 

Finishing  

Works 

Scenic Hill 

R1 Nil Nil - Nil Nil Nil 

R2 Nil Nil - Nil Nil Nil 

R3 Nil Nil - Nil Nil Nil 

R4 Nil Nil - Nil Nil Nil 

R5 Nil Nil - Nil Nil Nil 

R6 15 15 - 9 15 2 

R7 19 19 - 13 19 6 

R8 1 1 - Nil 1 Nil 

R9 Nil Nil - Nil Nil Nil 

R10 Nil Nil - Nil Nil Nil 

R11 Nil Nil - Nil Nil Nil 

R12 Nil Nil - Nil Nil Nil 

R13 Nil Nil - Nil Nil Nil 

R14 Nil Nil - Nil Nil Nil 

R15 Nil Nil - Nil Nil Nil 

R16 Nil Nil - Nil Nil Nil 

Clarence 

R1 Nil Nil Nil Nil Nil Nil 

R2 14 14 12 8 14 1 

R3 18 18 16 12 18 5 

R4 Nil Nil Nil Nil Nil Nil 

R5 Nil Nil Nil Nil Nil Nil 
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Table 4-9:  Predicted Exceedances of 'Highly Affected' Criteria – Standard Hours (dB) 

Receiver 

Early Work 

Service 

Relocations  

Site Preparation 

Earthworks 
Clarence Road 

Over Rail Bridge 
Drainage Paving 

Finishing  

Works 

Scenic Hill 

R1 Nil Nil - Nil Nil Nil 

R2 Nil Nil - Nil Nil Nil 

R3 Nil Nil - Nil Nil Nil 

R4 Nil Nil - Nil Nil Nil 

R5 Nil Nil - Nil Nil Nil 

R6 Nil Nil - Nil Nil Nil 

R7 Nil Nil - Nil Nil Nil 

R8 Nil Nil - Nil Nil Nil 

R9 Nil Nil - Nil Nil Nil 

R10 Nil Nil - Nil Nil Nil 

R11 Nil Nil - Nil Nil Nil 

R12 Nil Nil - Nil Nil Nil 

R13 Nil Nil - Nil Nil Nil 

R14 Nil Nil - Nil Nil Nil 

R15 Nil Nil - Nil Nil Nil 

R16       

Clarence 

R1 Nil Nil Nil Nil Nil Nil 

R2 Nil Nil Nil Nil Nil Nil 

R3 Nil Nil Nil Nil Nil Nil 

R4 Nil Nil Nil Nil Nil Nil 

R5 Nil Nil Nil Nil Nil Nil 
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Table 4-10:  Predicted Exceedances of Out-of-Hours Noise Criteria – Day (dB) 

Receiver 

Early work 

Service 

Relocations  

Site Preparation 

Earthworks 
Clarence Road 

Over Rail Bridge 
Drainage Paving 

Finishing 

Works 

Scenic Hill 

R1 5 - - - 5 Nil 

R2 2 - - - 2 Nil 

R3 1 - - - 1 Nil 

R4 2 - - - 2 Nil 

R5 3 - - - 3 Nil 

R6 20 - - - 20 7 

R7 24 - - - 24 11 

R8 6 - - - 6 Nil 

R9 3 - - - 3 Nil 

R10 3 - - - 3 Nil 

R11 5 - - - 5 Nil 

R12 2 - - - 2 Nil 

R13 5 - - - 5 Nil 

R14 5 - - - 5 Nil 

R15 Nil - - - Nil Nil 

R16 Nil - - - Nil Nil 

Clarence 

R1 1 - Nil - 1 Nil 

R2 19 - 17 - 19 6 

R3 23 - 21 - 23 10 

R4 1 - Nil - 1 Nil 

R5 2 - Nil - 2 Nil 
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Table 4-11:  Predicted Exceedances of Out-of-Hours Noise Criteria – Evening (dB) 

Receiver 

Early work 

Service 

Relocations  

Site Preparation 

Earthworks 
Clarence Road 

Over Rail Bridge 
Drainage Paving 

Finishing 

Works 

Scenic Hill 

R1 9 - - - 9 Nil 

R2 6 - - - 6 Nil 

R3 5 - - - 5 Nil 

R4 6 - - - 6 Nil 

R5 7 - - - 7 Nil 

R6 24 - - - 24 11 

R7 28 - - - 28 15 

R8 10 - - - 10 Nil 

R9 7 - - - 7 Nil 

R10 7 - - - 7 Nil 

R11 9 - - - 9 Nil 

R12 6 - - - 6 Nil 

R13 9 - - - 9 Nil 

R14 9 - - - 9 Nil 

R15 4 - - - 4 Nil 

R16 Nil - - - Nil Nil 

Clarence 

R1 3 - 1 - 3 Nil 

R2 21 - 19 - 21 8 

R3 25 - 23 - 25 12 

R4 3 - 1 - 3 Nil 

R5 4 - 2 - 4 Nil 
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Table 4-12:  Predicted Exceedances of Out-of-Hours Noise Criteria – Night (dB) 

Receiver 

Early Work 

Service 

Relocations  

Site Preparation 

Earthworks 
Clarence Road 

Over Rail Bridge 
Drainage Paving 

Finishing 

Works 

Scenic Hill 

R1 12 - - - 12 Nil 

R2 9 - - - 9 Nil 

R3 8 - - - 8 Nil 

R4 9 - - - 9 Nil 

R5 10 - - - 10 Nil 

R6 27 - - - 27 14 

R7 31 - - - 31 18 

R8 13 - - - 13 Nil 

R9 10 - - - 10 Nil 

R10 10 - - - 10 Nil 

R11 12 - - - 12 Nil 

R12 9 - - - 9 Nil 

R13 12 - - - 12 Nil 

R14 12 - - - 12 Nil 

R15 7 - - - 7 Nil 

R16 Nil - - - Nil Nil 

Clarence 

R1 5 - 3 - 5 Nil 

R2 23 - 21 - 23 10 

R3 27 - 25 - 27 14 

R4 5 - 3 - 5 Nil 

R5 6 - 3 - 6 Nil 

 

4.8 Sleep Disturbance Predictions 

As noted, it is likely that some works such as paving may need to be undertaken at night. 

These works would be expected to generate extensive exceedance of the LA1,1min 46 dBA sleep 

disturbance screening criterion adopted in this assessment.  Notwithstanding this, based on the 

recommendations of the ECTRN, an external level of LA1,1min 60 dBA is considered a realistic sleep 

disturbance criterion for this proposal.    

For the purpose of this assessment, potential LA1,1min noise levels have been calculated for the 

works.   
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Scenic Hill 

The results as set out in Table 4-13 indicate the potential for sleep disturbance at Scenic Hill 

Receivers R6 and R7. 

Clarence 

The results as set out in Table 4-13 indicate the potential for sleep disturbance at Clarence 

Receivers R2 and R3. 

Section 7 identifies appropriate mitigation strategies to assist in the management of sleep 

disturbance impacts during the construction.  These should be incorporated in a Noise 

Management Plan prepared by the contractor conducting the works. 

Table 4-13:  LA1,1min Construction Noise Predictions – Paving Works 

Receiver 

Worst-Case  

Predicted Level 

(LA1,1min dBA) 

Sleep Disturbance  

Criterion  

(LA1,1min dBA) 

Exceedance of  

Noise Criteria 

(dB) 

Scenic Hill 

R1 52 60 Nil 

R2 49 60 Nil 

R3 48 60 Nil 

R4 47 60 Nil 

R5 49 60 Nil 

R6 68 60 8 

R7 72 60 12 

R8 51 60 Nil 

R9 48 60 Nil 

R10 49 60 Nil 

R11 53 60 Nil 

R12 48 60 Nil 

R13 53 60 Nil 

R14 53 60 Nil 

R15 48 60 Nil 

R16    

Clarence 

R1 47 60 Nil 

R2 65 60 5 

R3 69 60 9 

R4 47 60 Nil 

R5 48 60 Nil 
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4.9 Construction Traffic Noise 

During the Clarence road over rail bridge works truck movements are expected to typically 

increase by up to 10-20 movements per day, with up to approximately 40 additional movements 

per day at certain stages of the work.   

During the Scenic Hill works, truck movements during the work are expected to increase by some 

50-70 movements per day. Truck movements may increase to about 90 per day at certain stages 

of the Scenic Hill work. 

The majority of construction truck movements would be expected during standard works hours, 

with no more than two or three movements per hour expected during the night at either site at 

peak times. 

By comparison with the existing vehicle volumes shown in Table 3-5, construction traffic would 

not be expected to increase traffic noise levels by more than 2 dB.  An increase of no more than 

2 dB is not considered significant and therefore specific construction traffic noise impacts are not 

anticipated.   
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5 CONSTRUCTION VIBRATION ASSESSMENT 

5.1 Vibration Criteria 

When assessing potential vibration impacts from construction activities there are two components 

that require consideration: 

• human exposure to vibration; and  

• the potential for building damage from vibration. 

Construction work is generally considered an intermittent source of vibration. 

Human Exposure to Vibration 

Assessing Vibration: A Technical Guideline provides guidance for assessing human exposure to 

vibration.  The publication is based on British Standard BS 6472:1992.  Intermittent vibration is 

assessed by the Vibration Dose Value (VDV) which is based on the weighted root mean quartic 

(rmq) acceleration in each component.   

Table 5-1 sets out VDV values as specified by Assessing Vibration: A Technical Guideline. 

Table 5-1 Human Comfort Vibration Goals – VDV (m/s1.75) 

Place 
Day (7am – 10pm) Night (10pm – 7am) 

Preferred Maximum Preferred Maximum 

Residences 0.20 0.4 0.13 0.26 

 

Building Damage from Vibration 

There are currently no Australian Standards or guidelines to provide guidance on assessing the 

potential for building damage from vibration.  It is common practice to derive goal levels from 

international standards.   

British Standard BS 7385:1993 and German Standard DIN 4150:1999 both provide goal levels, 

below which vibration is considered insufficient to cause building damage.  Of these, DIN 4150 is 

the more stringent.  DIN 4150 bases the goal levels on the highest vibration level in each 

component (Peak Component Particle Velocity – PCPV).  Table 4-5 summarises the goal levels 

specified in DIN 4150.  
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Table 5-2  Guideline Values for Vibration Velocity to be used when Evaluating the 

Effects of Short-Term Vibration on Structures (DIN 4150-3:1999) 

Type of Structure 
Guideline Values for Velocity – PCPV (mm/s) 

1 Hz to 10 Hz 10 Hz to 50 Hz 50 Hz to 100 Hz 

Buildings used for commercial purposes, 

industrial buildings, and buildings of similar 

design 

20 20 to 40 40 to 50 

Dwellings and buildings of similar design 

and/or occupancy 
5 5 to 15 15 to 20 

Structures that, because of their particular 

sensitivity to vibration, cannot be classified 

under either of the other classifications and 

of great intrinsic value 

3 3 to 8 8 to 10 

 

With regard to these levels DIN 4150 states, “experience has shown that if these values are 

complied with, damage that reduces the serviceability of the building will not occur.  If damage 

nevertheless occurs, it is to be assumed that other causes are responsible.  Exceeding [these] 

values does not necessarily lead to damage; should they be significantly exceeded, however, 

further investigations are necessary.” 

For general construction vibration, the dominant frequency of vibration is typically greater than 

50 Hz.  However, because the dominant frequency of vibration cannot be determined with 

certainty at this stage, this assessment has adopted conservative goals of 5 mm/s for residential 

buildings. 

5.2 Safe Working Distances  

The NSW Transport Construction Authority’s Construction Noise Strategy (CNS) provides 

guideline safe working distances for typical items of vibration intensive plant.  These are 

reproduced in Table 5-3.  The safe working distances are quoted for both “cosmetic” damage 
(refer BS 7385) and human comfort (refer DECCW’s Assessing Vibration – A Technical 
Guideline).  
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Table 5-3:  Recommended Safe Working Distances for Vibration Intensive Plant 

Plant Item  Rating / Description 

Safe Working Distance 

Cosmetic Damage 

(BS 7385) 

Human 

Response 

(DECCW 

Vibration 

Guideline) 

Vibratory Roller 

< 50 kN (Typically 1-2 tonnes)  5 m 15 m to 20 m 

< 100 kN (Typically 2-4 tonnes)  6 m  20 m 

< 200 kN (Typically 4-6 tonnes)  12 m  40 m 

< 300 kN (Typically 7-13 tonnes)  15 m 100 m 

> 300 kN (Typically 13-18 

tonnes) 
20 m 100 m 

> 300 kN (> 18 tonnes)  25 m 100 m 

Small Hydraulic Hammer (300 kg - 5 to 12t excavator)  2 m 7 m 

Medium Hydraulic 

Hammer 
(900 kg – 12 to 18t excavator) 7 m 23 m 

Large Hydraulic Hammer (1600 kg – 18 to 34t excavator)  22 m 73 m 

Vibratory Pile Driver  Sheet Piles 2-20 m 20 m 

Pile Boring 800 mm  2 m (nominal) N/A n/a 

Jackhammer  Hand Held 1 m (nominal) 
Avoid Contact 

with Structure 

Note:  More stringent conditions may apply to heritage or other sensitive structures. 

 

Of all the equipment that would be used during the works, the excavator with hydraulic hammer 

attachment and vibratory rollers would be expected to generate the highest levels of vibration. 

The CNS notes that the identified safe working distances are indicative and will vary depending 

on the particular item of plant and local geotechnical conditions.  They apply to cosmetic damage 

of typical buildings under typical geotechnical conditions.   

In relation to human comfort (response), the safe working distances relate to continuous 

vibration.  For most construction activities, vibration emissions are intermittent in nature and for 

this reason; higher vibration levels occurring over shorter periods may be considered tolerable. 

5.3 Human Comfort 

At Scenic Hill all receivers are located at least approximately 75 m from the works areas and at 

Clarence all receivers are located at least approximately 85 m from the works areas.  At these 

setback distances it is considered that there would be minimal risk of exceeding the human 

comfort criteria. 

Vibration impacts would be largely controlled by virtue of the progressing works, that is, the 

vibratory rollers and hammers would not remain in static locations for prolonged periods of time, 

but would typically move around the works areas, thereby limiting the vibration dose received by 

individual receivers. 

Calculations indicate that the VDV criteria may be readily achieved for all receivers and on this 
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basis it is considered that any vibration effects may be appropriately managed during the works, 

with no material risk of exceeding the maximum human comfort criteria at the surrounding 

receiver locations.  

5.4 Structural Damage 

There would be no material risk of structural damage to buildings during the works at Scenic hill 

or Clarence as the predicted vibration levels are substantially below the identified conservative 

structural damage criteria adopted.   
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6 CONSTRUCTION BLASTING ASSESSMENT 

Subject to further geotechnical assessment, there may a requirement to undertake some blasting 

works at the top of Scenic Hill (around the middle curve).  The approximate potential blasting 

area is shown in Figure 6-1. 

Should blasting be required it would only be undertaken between the hours of 8.00am to 5.00pm 

Monday to Friday, and 8.00am to 1.00pm on Saturday. 

The number of blasts, blast designs and sizes would depend on numerous factors including the 

results of further geotechnical investigations.   

Figure 6-1:  Potential Blasting Area at Scenic Hill – Middle Curve 
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6.1 Airblast Overpressure Noise and Vibration Criteria 

Criteria for the Minimisation of Human Annoyance from Blasting  

The EPA guideline Assessing Vibration: a technical guideline (NSW Department of Environment 

and Conservation, 2006) defers to the Technical Basis for Guidelines to Minimise Annoyance due 

to Blasting Overpressure and Ground Vibration prepared by the Australian and New Zealand 

Environment Council (1990).  Human annoyance criteria for blasting for any privately-owned 

receivers or other sensitive location are: 

• maximum overpressure due to blasting should not exceed 115 decibels (dB) for more 

than 5% of blasts in any year, and should not exceed 120 dB for any blast; and 

• maximum peak particle ground velocity should not exceed 5 millimetres per second 

(mm/s) for more than 5% of blasts in any year, and should not exceed 10 mm/s for any 

blast. 

Criteria for the Prevention of Structural Damage to Buildings 

At sufficiently high levels, blast overpressure may in itself cause structural damage to some 

building elements such as windows.  

Australian Standard (AS) AS 2187.2-2006 Explosives - Storage and Use - Part 2 Use of explosives 

indicates From Australian and overseas research, damage (even of a cosmetic nature) has not 

been found to occur at airblast levels below 133dB. 

For assessment of damage due to ground vibration, AS 2187.2-2006 recommends frequency-

dependent criteria for vibration damage, derived from British Standard 7385-2 and United States 

Bureau of Mines Standard RI 8507.  These are in practice less stringent than the human comfort 

criterion of 5 mm/s noted above, and hence need to be considered only in the case of mine-

owned receivers.  For the frequencies typical of blast vibration, a value of 10 mm/s peak particle 

velocity (PPV) represents a conservatively low estimate of the level above which structural 

damage may possibly occur. 

6.2 Prediction of Airblast Overpressure and Vibration Levels 

Airblast overpressure and ground vibration levels from blasting are related to the “scaled distance” 

from the blast, which is defined as:  

• Scaled distance = D/W^(1/3)  for airblast overpressure; and 

• Scaled distance = D/W^(1/2)  for ground vibration. 

where D is the distance from the blast in metres and W is the MIC of explosive, in kg 

ANFO equivalent. 

Predictive curves relating scaled distance to overpressure and ground vibration levels have been 

derived from measurements conducted at numerous sites.   

For this assessment, WM has used data from over 7,600 records of blasts undertaken in the 

Hunter Valley, NSW to derive relationships between scaled distance and overpressure or vibration.  

These relationships are designed to predict not the mean level of overpressure or vibration, as in 

a standard “site law”, but the 95th percentile value, representing the level which would be 

exceeded by only 5% of blasts, given the use of current blast practice and the current level of 

variability in overpressure or vibration for the same scaled distance. 
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For overpressure, a curvilinear relationship with log(Scaled Distance) was required to adequately 

explain the data: 

 Overpressure (dB) = 201.1 – 62.313 log(SD) + 10.79 (log(SD))2 

• where SD is the overpressure-scaled distance (as per formula given above). 

For vibration, a linear relationship with log(Peak Particle Velocity) was derived: 

 Log (Peak Particle Velocity) = 3.015 - 1.4359 log(SD) 

• where SD is the vibration-scaled distance (as per formula given above). 

These formulae were used to predict vibration levels at all potentially-affected locations. 

6.3 Predicted Overpressure and Vibration Levels 

Based on the identified predictive equations, calculations indicate that to readily demonstrate 

compliance with the basting criteria, blast sizes should be limited to no more than maximum 

instantaneous charge (MIC) of approximately 6 kilograms (kg).  This would ensure the 5% 

exceedance criteria of 115 dB Linear (dBL) for overpressure and 5 mm/s for vibration would be 

met. 

Peak or maximum blasting levels are not presented because these levels are typically caused by 

geological anomalies, which are unpredictable. 

It is recommended that initial blasts that should be limited to MIC size of no more than 6 kg.  

Overpressure monitoring may be undertaken during the initial blast to determine if the MIC may 

be increased for further blasts. 

With this control, no exceedance of vibration criteria is predicted at any receiver.   

6.4 Potential Flyrock Impacts 

Flyrock is any material ejected from the blast site by the force of the blast. 

Flyrock would be managed through appropriate blast design in order to minimise flyrock risk to 

the public and livestock.   

The section of Chifley Road within 500 m of blasting activities should be closed and public access 

restricted during blasting events by use of road closure signs and sentries at either end of the 

roadway. 
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7 MITIGATION 

7.1 Operational Noise 

This assessment has identified no specific requirements for the mitigation of operational noise 

effects. 

7.2 Construction Noise 

Construction activities will be as far as practicable constrained to within standard hours. 

Given that exceedances of the Noise Management Levels (NMLs) are predicted, in accordance 

with the ICNG all feasible and reasonable work practices should be employed in order to limit the 

extent of any impacts.  A number of noise mitigation measures are included herein that should 

be employed as feasible and reasonable.  These should be incorporated into the proposal’s 

Construction Noise and Vibration Management Plan (CNVMP). 

Minimum Roadworks Programming Requirements 

The provisions of Practice Note vii of the Environmental Noise Management Manual (ENMM) shall 

be applied in reference to Figures 7-1 and 7-2 when programming the works, as follows:  

• Any roadworks required at night will be programmed to ensure that noise will not affect 

any residence on more than two consecutive nights, or on more than a total of six nights 

over a period of one calendar month.  

• When night work is programmed in stages to comply with this requirement, the periods 

of work should be separated by not less than one week. 

• If programmed night work is postponed for any reason, the work should be re-

programmed and the programming requirements described above apply again. 

• Very noisy activities should be programmed for normal working hours. If the work cannot 

be undertaken during the day, it should be completed before 11:00 pm. 

• Where practicable, work should be scheduled to avoid major student examination periods 

and times when students are studying for examinations, such as before and during the 

Higher School Certificate and at the end of higher education semesters. 

• If it is not practical to apply these minimum programming requirements, extra care will 

need to be taken in selecting and applying alternative and effective noise and vibration 

management measures.   

• The CEMP must be regularly revised to account for changes in noise and vibration 

management strategies. 
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Figure 7-1:  Scenic Hill Out-Of-Hours Works Period 2 Restriction Zone 

 
Note: The ENMM Practice Note vii provisions (Minimum Roadworks Programming 

Requirements) apply to works undertaken within the zone identified in blue should these 

works be required to be undertaken after 10.00pm.  

Figure 7-2:  Clarence Out-Of-Hours Works Period 2 Restriction Zone 

 
Note: The ENMM Practice Note vii provisions (Minimum Roadworks Programming 

Requirements) apply to works undertaken within the zone identified in blue should these 

works be required to be undertaken after 10.00pm.  
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Consultation and Procedural Requirements 

Section 5 of the ENMM outlines a range of construction and maintenance noise and vibration 

management measures which will be generally applied throughout the works where reasonable 

and feasible.  The applicable general measures are reproduced in Table 7-1 and the proposal’s 

CNVMP would include the final suite of measures based on detailed design and construction 

programming. Source control is generally the most effective strategy. 

Table 7-1:  Construction and Maintenance Noise and Vibration Management Options 

Source Controls 

Time 

Constraints 
Limit work to daylight hours 

Scheduling Perform noisy work during less sensitive time periods 

Equipment 

Restrictions 

Select low-noise plant and equipment 

Ensure equipment has quality mufflers installed 

Substitute 

Methods 

If practicable use bored piling techniques rather than impact-driven piles during the 

Clarence road over rail bridge works  

Limit 

Equipment 

On Site 

Only have necessary equipment on site 

Limit Activity 

Duration 

Where possible, concentrate noisy activities at one location and move to another as 

quickly as possible 

Site Access 
Vehicle movements outside construction hours, including loading and unloading 

operations, should be minimised and avoided where possible 

Equipment 

Maintenance 
Ensure equipment is well maintained and fitted with adequately maintained silencers  

Reduced 

Equipment 

Power 

Use only necessary size and power 

Quieter Work 

Practices 

Implement worksite induction training, educating staff on noise sensitive issues and 

the need to make as little noise as possible 

Reversing 

Alarms 

Consider alternatives, such as manually adjustable or ambient noise sensitive types 

(“smart” reversing alarms) and closed circuit TV systems 

Blasting 

Regime 

The noise and vibration impacts of blasting operations can be minimised by: 

• Choosing the appropriate blast charge configurations 

• Ensuring appropriate blast-hole preparation 

• Optimising blast design, location, orientation and spacing 

• Selecting appropriate blast times, and 

• Utilising knowledge of prevailing meteorological conditions 

AS 2187.2 Explosives-Storage, transport and use, Part 2: Use of Explosives provides 

more detailed advice on ground vibration and airblast overpressure impact 

minimisation options 
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Path Controls 

Noise Barriers 

Consider installing temporary construction noise barriers 

Locate equipment to take advantage of the noise barriers provided by existing site 

features and structures, such as embankments and storage sheds 

Enclosures 
Install noise-control kits for noisy mobile equipment and shrouds around stationary 

plant, as necessary 

Increased 

Distance 
Locate noisy plant as far away from noise-sensitive receptors as possible 

Site Access Select and locate site access roads as far away as possible from noise-sensitive areas 

Receptor Controls 

Temporary 

Relocation 
In extreme cases (refer to Section 7.3) 

Consultation  

Community consultation, information, participation and complaint responses are 

essential aspects of all construction noise management programs. 

They typically involve: 

• A community information program before construction and/or high risk activities are 

commenced. This usually involves a leaflet distribution and direct discussions and 

negotiations with affected residents, explaining the type, time and duration of 

expected noise emissions. 

• The involvement of affected residents in the development of acceptable noise 

management strategies. 

• A nominated community liaison officer with a contact telephone number. 

• A complaints hotline. 

• Timely responses to complaints, providing information on planned actions and 

progress towards the resolution of concerns. 

 

Road construction or maintenance works should not commence until a Road Occupancy or Road 

Development Licence has been granted.  The Road Occupancy/Development Licence application 

form should include an “after hours” contact name and telephone number for the work.  This 

person should have the power to issue directions concerning the commencement, performance 

or termination of the work.  The “after hours” contact person must be accessible during the 

course of work. 

7.3 Transport for NSW Construction Noise Strategy 

Despite the adoption of all feasible and reasonable mitigation measures, due to the inherent 

nature of construction works, it is recognised that compliance with the NMLs is often 

unachievable.  Where the NMLs cannot be met once mitigation has been included, all potentially 

impacted residents should be informed of the nature of works to be carried out, the expected 

noise levels and duration.   

The Transport for NSW Construction Noise Strategy (CNS) recognises the potential for a project’s 

construction noise and vibration levels to exceed the objectives.  The CNS outlines a number of 

additional mitigation measures that should be considered when construction noise objectives (in 

this case the NMLs specified in Table 4-2), are not met. The additional mitigation measures are 
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listed in Table 7-2.  It should be noted that where a range of mitigation measures are 

recommended, the final measures that would be applied are determined on a case-by-case basis 

as they may not all be applicable to the affected receiver. 

The application of any mitigation measure depends on the level of noise above the RBL (not the 

NML) and the period of the day when construction is to take place, as listed in Table 7-3. 

“Out-of-hours work” (OOHW), is any work which takes place outside the standard construction 

work hours. 

Table 7-2  Additional Mitigation Measures (Table 4 of CNS) 

Measure Abbreviation 

Alternative accommodation AA 

Monitoring M 

Individual briefings IB 

Letterbox drops LB 

Project specific respite offer RO 

Phone calls PC 

Specific notifications SN 
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Table 7-3 Airborne Construction Noise Management (Table 5 of CNS) 

Time Period 

Mitigation Measures 

LAeq,15min noise level above background level (RBL) 

Qualitative Assessment of Noise Levels 

0 to 10 dBA 
10 to 20 

dBA 
20 to 30 dBA >30 dBA 

Noticeable 
Clearly 

Audible 

Moderately  

Intrusive 

Highly 

Intrusive 

Standard 

Mon-Fri (7am-6pm) 

- - LB,M LB, M Sun (8am-1pm) 

Sun/Pub Hol (Nil) 

OOHW 

Period 1 

Mon-Fri (6pm-10pm) 

- LB M, LB 
M, IB, LB, PC, 

SN 
Sat (7am-8am) & (1pm-10pm) 

Sun/Pub Hol (8am-6pm) 

OOHW 

Period 2 

Mon-Fri (10pm-7am) 

LB M, LB 
M, IB, LB, PC, 

SN 

AA, M, IB, LB, 

PC, SN 
Sat (10pm-8am) 

Sun/Pub Hol (6pm-7am) 

 

7.4 Construction Noise Mitigation & Management at Residences 

Additional mitigation measures recommended by the CNS for consideration for the Scenic Hill and 

Clarence receivers are set out in Tables 7.4 and 7.5 respectively. 

 

As shown in the tables, for works undertaken during standard hours, the CNS recommends 

letterbox notifications (and monitoring during the works if required) at Scenic Hill receivers R6 

and R7 and Clarence receivers R2 and R3.   

 

For works undertaken during OOHW Period 1, the CNS recommends letterbox notifications at 

Scenic Hill receivers R1-R14 and Clarence receivers R2 and R3.  Monitoring, as required is also 

recommended for Scenic Hill receiver R6 and Clarence receivers R2 and R3, where indicated.  

Should early works or paving be undertaken during OOHW Period 1, further additional mitigation 

measures as identified would be required at Scenic Hill receiver R7. 

 

For works undertaken during OOHW Period 2, the CNS recommends letterbox 

notifications/monitoring at Scenic Hill receivers R1-R16 and Clarence receivers R1-R5, with further 

additional mitigation measures as identified at Scenic Hill receivers R6 and R7 and Clarence 

receivers R2 and R3.   

 

Should early works or paving be undertaken during OOHW Period 2 an offer of alternative 

accommodation during the works would be required for Scenic Hill receivers R6 and R7 and 

Clarence receiver R3. 
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Table 7-4:  CNS Additional Mitigation Measures – Scenic Hill Receivers 

Receiver  Activity 

Standard Hours Out Of Hours Work (OOHW) Period 1 Out Of Hours Work (OOHW)  Period 2 

Mon-Fri 

(7am-6pm) 

Sat  

(8am-1pm) 

Sun/Pub Hol 

(Nil) 

Mon-Fri  

(6pm-10pm) 

Sat  

(7am-8am) & 

(1pm-10pm) 

Sun/Pub Hol 

(8am-6pm) 

Mon-Fri 

(10pm-7am) 

Sat  

(10pm-8am) 

Sun/Pub Hol 

(6pm-7am) 

R1 

Early work, service 

relocations and site 

preparation 

- - - LB LB LB M, LB M, LB M, LB 

Earthworks - - - - - - - - - 

Drainage - - - - - - - - - 

Paving - - - LB LB LB M, LB M, LB M, LB 

Finishing Works - - - - - - LB LB LB 

R2 

Early work, service 

relocations and site 

preparation 

- - - LB LB LB M, LB M, LB M, LB 

Earthworks - - - - - - - - - 

Drainage - - - - - - - - - 

Paving - - - LB LB LB M, LB M, LB M, LB 

Finishing Works - - - - - - LB LB LB 

R3 

Early work, service 

relocations and site 

preparation 

- - - LB LB LB M, LB M, LB M, LB 

Earthworks - - - - - - - - - 

Drainage - - - - - - - - - 

Paving - - - LB LB LB M, LB M, LB M, LB 

Finishing Works - - - - - - - - - 
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Receiver  Activity 

Standard Hours Out Of Hours Work (OOHW) Period 1 Out Of Hours Work (OOHW)  Period 2 

Mon-Fri 

(7am-6pm) 

Sat  

(8am-1pm) 

Sun/Pub Hol 

(Nil) 

Mon-Fri  

(6pm-10pm) 

Sat  

(7am-8am) & 

(1pm-10pm) 

Sun/Pub Hol 

(8am-6pm) 

Mon-Fri 

(10pm-7am) 

Sat  

(10pm-8am) 

Sun/Pub Hol 

(6pm-7am) 

R4 

Early work, service 

relocations and site 

preparation 

- - - LB LB LB M, LB M, LB M, LB 

Earthworks - - - - - - - - - 

Drainage - - - - - - - - - 

Paving - - - LB LB LB M, LB M, LB M, LB 

Finishing Works - - - - - - LB LB LB 

R5 

Early work, service 

relocations and site 

preparation 

- - - LB LB LB M, LB M, LB M, LB 

Earthworks - - - - - - - - - 

Drainage - - - - - - - - - 

Paving - - - LB LB LB M, LB M, LB M, LB 

Finishing Works - - - - - - LB LB LB 

R6 

 

 

Early work, service 

relocations and site 

preparation 

LB,M LB,M - M, LB M, LB M, LB 
AA, M, IB, LB, 

PC, SN 

AA, M, IB, LB, 

PC, SN 

AA, M, IB, LB, 

PC, SN 

Earthworks LB,M LB,M - - - - - - - 

Drainage - - - - - - - - - 

Paving LB,M LB,M - M, LB M, LB M, LB 
AA, M, IB, LB, 

PC, SN 

AA, M, IB, LB, 

PC, SN 

AA, M, IB, LB, 

PC, SN 

Finishing Works - - - LB LB LB M, LB M, LB M, LB 
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Receiver  Activity 

Standard Hours Out Of Hours Work (OOHW) Period 1 Out Of Hours Work (OOHW)  Period 2 

Mon-Fri 

(7am-6pm) 

Sat  

(8am-1pm) 

Sun/Pub Hol 

(Nil) 

Mon-Fri  

(6pm-10pm) 

Sat  

(7am-8am) & 

(1pm-10pm) 

Sun/Pub Hol 

(8am-6pm) 

Mon-Fri 

(10pm-7am) 

Sat  

(10pm-8am) 

Sun/Pub Hol 

(6pm-7am) 

R7 

 

 

Early work, service 

relocations and site 

preparation 

LB,M LB,M - M, IB, LB, PC, SN M, IB, LB, PC, SN 
M, IB, LB, PC, 

SN 

AA, M, IB, LB, 

PC, SN 

AA, M, IB, LB, 

PC, SN 

AA, M, IB, LB, 

PC, SN 

Earthworks LB,M LB,M - - - - - - - 

Drainage LB,M LB,M - - - - - - - 

Paving LB,M LB,M - M, IB, LB, PC, SN M, IB, LB, PC, SN 
M, IB, LB, PC, 

SN 

AA, M, IB, LB, 

PC, SN 

AA, M, IB, LB, 

PC, SN 

AA, M, IB, LB, 

PC, SN 

Finishing Works - - - LB LB LB 
M, IB, LB, PC, 

SN 

M, IB, LB, PC, 

SN 

M, IB, LB, PC, 

SN 

R8 

  

  

  

Early work, service 

relocations and site 

preparation 

- - - LB LB LB M, LB M, LB M, LB 

Earthworks - - - - - - - - - 

Drainage - - - - - - - - - 

Paving - - - LB LB LB M, LB M, LB M, LB 

Finishing Works - - - - - - LB LB LB 

R9 

 

 

 

Early work, service 

relocations and site 

preparation 

- - - LB LB LB M, LB M, LB M, LB 

Earthworks - - - - - - - - - 

Drainage - - - - - - - - - 

Paving - - - LB LB LB M, LB M, LB M, LB 

Finishing Works - - - - - - LB LB LB 



CHIFLEY ROAD UPGRADE REF  PAGE 46 

CONSTRUCTION AND OPERATIONAL  

NOISE & VIBRATION IMPACT ASSESSMENT  REPORT NO. 15374   VERSION A 

 

 

 

 

Receiver  Activity 

Standard Hours Out Of Hours Work (OOHW) Period 1 Out Of Hours Work (OOHW)  Period 2 

Mon-Fri 

(7am-6pm) 

Sat  

(8am-1pm) 

Sun/Pub Hol 

(Nil) 

Mon-Fri  

(6pm-10pm) 

Sat  

(7am-8am) & 

(1pm-10pm) 

Sun/Pub Hol 

(8am-6pm) 

Mon-Fri 

(10pm-7am) 

Sat  

(10pm-8am) 

Sun/Pub Hol 

(6pm-7am) 

R10 

Early work, service 

relocations and site 

preparation 

- - - LB LB LB M, LB M, LB M, LB 

Earthworks - - - - - - - - - 

Drainage - - - - - - - - - 

Paving - - - LB LB LB M, LB M, LB M, LB 

Finishing Works - - - - - - LB LB LB 

R11 

  

  

  

Early work, service 

relocations and site 

preparation 

- - - LB LB LB M, LB M, LB M, LB 

Earthworks - - - - - - - - - 

Drainage - - - - - - - - - 

Paving - - - LB LB LB M, LB M, LB M, LB 

Finishing Works - - - - - - LB LB LB 

R12 

 

Early work, service 

relocations and site 

preparation 

- - - LB LB LB M, LB M, LB M, LB 

Earthworks - - - - - - - - - 

Drainage - - - - - - - - - 

Paving - - - LB LB LB M, LB M, LB M, LB 

Finishing Works - - - - - - LB LB LB 
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Receiver  Activity 

Standard Hours Out Of Hours Work (OOHW) Period 1 Out Of Hours Work (OOHW)  Period 2 

Mon-Fri 

(7am-6pm) 

Sat  

(8am-1pm) 

Sun/Pub Hol 

(Nil) 

Mon-Fri  

(6pm-10pm) 

Sat  

(7am-8am) & 

(1pm-10pm) 

Sun/Pub Hol 

(8am-6pm) 

Mon-Fri 

(10pm-7am) 

Sat  

(10pm-8am) 

Sun/Pub Hol 

(6pm-7am) 

R13  

  

  

  

Early work, service 

relocations and site 

preparation 

- - - LB LB LB M, LB M, LB M, LB 

Earthworks - - - - - - - - - 

Drainage - - - - - - - - - 

Paving - - - LB LB LB M, LB M, LB M, LB 

Finishing Works - - - - - - LB LB LB 

R14  

  

  

  

Early work, service 

relocations and site 

preparation 

- - - LB LB LB M, LB M, LB M, LB 

Earthworks - - - - - - - - - 

Drainage - - - - - - - - - 

Paving - - - LB LB LB M, LB M, LB M, LB 

Finishing Works - - - - - - LB LB LB 

R15  

  

  

  

Early work, service 

relocations and site 

preparation 

- - - - - - M, LB M, LB M, LB 

Earthworks - - - - - - - - - 

Drainage - - - - - - - - - 

Paving - - - - - - M, LB M, LB M, LB 

Finishing Works - - - - - - - - - 
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Receiver  Activity 

Standard Hours Out Of Hours Work (OOHW) Period 1 Out Of Hours Work (OOHW)  Period 2 

Mon-Fri 

(7am-6pm) 

Sat  

(8am-1pm) 

Sun/Pub Hol 

(Nil) 

Mon-Fri  

(6pm-10pm) 

Sat  

(7am-8am) & 

(1pm-10pm) 

Sun/Pub Hol 

(8am-6pm) 

Mon-Fri 

(10pm-7am) 

Sat  

(10pm-8am) 

Sun/Pub Hol 

(6pm-7am) 

R16 

  

  

  

  

Early work, service 

relocations and site 

preparation 

- - - - - - LB LB LB 

Earthworks - - - - - - - - - 

Drainage - - - - - - - - - 

Paving - - - - - - LB LB LB 

Finishing Works - - - - - - - - - 
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Table 7-5:  CNS Additional Mitigation Measures - Clarence Receivers 

Receiver  Activity 

Standard  OOHW Period 1  OOHW Period 2  

Mon-Fri 

(7am-6pm) 

Sun (8am-

1pm) 

Sun/Pub Hol 

(Nil) 

Mon-Fri 

(6pm-

10pm) 

Sat  

(7am-8am) & 

(1pm-10pm) 

Sun/Pub Hol 

(8am-6pm) 

Mon-Fri 

(10pm-7am) 

Sat  

(8am-1pm) 

Sun/Pub Hol 

(6pm-7am) 

R1 

Early work, service relocations 

and site preparation 
- - - - - - LB LB LB 

Earthworks - - - - - - - - - 

Clarence Road Over Rail Bridge - - - - - - LB LB LB 

Drainage - - - - - - - - - 

Paving - - - - - - - - - 

Finishing Works - - - - - - LB LB LB 

R2 

Early work, service relocations 

and site preparation 
LB,M LB,M - M, LB M, LB M, LB 

M, IB, LB, PC, 

SN 

M, IB, LB, 

PC, SN 

M, IB, LB, PC, 

SN 

Earthworks LB,M LB,M - - - - - - - 

Clarence Road Over Rail Bridge - - - LB LB LB 
M, IB, LB, PC, 

SN 

M, IB, LB, 

PC, SN 

M, IB, LB, PC, 

SN 

Drainage LB,M LB,M - - - - - - - 

Paving - - - LB LB LB M, LB M, LB M, LB 

Finishing Works - - - LB LB LB 
M, IB, LB, PC, 

SN 

M, IB, LB, 

PC, SN 

M, IB, LB, PC, 

SN 
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Receiver  Activity 

Standard  OOHW Period 1  OOHW Period 2  

Mon-Fri 

(7am-6pm) 

Sun (8am-

1pm) 

Sun/Pub Hol 

(Nil) 

Mon-Fri 

(6pm-

10pm) 

Sat  

(7am-8am) & 

(1pm-10pm) 

Sun/Pub Hol 

(8am-6pm) 

Mon-Fri 

(10pm-7am) 

Sat  

(8am-1pm) 

Sun/Pub Hol 

(6pm-7am) 

R3 

Early work, service relocations 

and site preparation 
LB,M LB,M - M, LB M, LB M, LB 

AA, M, IB, LB, 

PC, SN 

AA, M, IB, 

LB, PC, SN 

AA, M, IB, LB, 

PC, SN 

Earthworks LB,M LB,M - - - - - - - 

Clarence Road Over Rail Bridge - - - M, LB M, LB M, LB 
M, IB, LB, PC, 

SN 

M, IB, LB, 

PC, SN 

M, IB, LB, PC, 

SN 

Drainage LB,M LB,M - - - - - - - 

Paving - - - LB LB LB M, LB M, LB M, LB 

Finishing Works - - - M, LB M, LB M, LB 
M, IB, LB, PC, 

SN 

M, IB, LB, 

PC, SN 

M, IB, LB, PC, 

SN 

R4 

Early work, service relocations 

and site preparation 
- - - - - - M, LB M, LB M, LB 

Earthworks - - - - - - - - - 

Clarence Road Over Rail Bridge - - - - - - LB LB LB 

Drainage - - - - - - - - - 

Paving - - - - - - - - - 

Finishing Works - - - - - - LB LB LB 

R5 

Early work, service relocations 

and site preparation 
- - - - - - M, LB M, LB M, LB 

Earthworks - - - - - - - - - 

Clarence Road Over Rail Bridge - - - - - - LB LB LB 

Drainage - - - - - - - - - 

Paving - - - - - - - - - 

Finishing Works - - - - - - LB LB LB 
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7.5 Construction Vibration 

This assessment has identified no specific requirements for the mitigation of construction 

vibration effects. 

7.6 Blasting 

Blast overpressure and vibration management should be conducted in accordance with a Blast 

Management Plan which would be prepared for the proposal.   

The Blast Management Plan should include procedures for the management of livestock in close 

proximity to blast events. 

It is recommended that initial blasts that should be limited to MIC size of no more than 6 kg.  

Overpressure monitoring may be undertaken during the initial blast to determine if the MIC may 

be increased for further blasts. 

The section of Chifley Road within 500 m of blasting activities should be closed and public access 

restricted during blasting events by use of road closure signs and sentries at either end of the 

roadway.   
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8 CONCLUSION 

WM has undertaken a construction and operational noise and vibration assessment for the Roads 

and Maritime proposed upgrades to Chifley Road at Scenic Hill and Clarence. 

The finding of this assessment are as follows: 

Operational Noise 

Under the relevant guidelines, there is no requirement for the provision of measures to mitigate 

operational noise associated with the proposal. 

Construction Noise 

The upgrade works would be mostly constrained to within standard construction hours.  During 

standard hours some exceedances of the relevant Noise Management Levels are predicted at a 

limited number of residences, though these receivers would not be highly affected. 

Where they are required, out-of-hours works have the greatest potential to generate noise 

impacts.  Some significant exceedances of the out-of-hours criteria are indicated for the most 

exposed residential receivers. 

In accordance with the Interim Construction Noise Guideline, all feasible and reasonable work 

practices should be employed in order to limit the extent of any construction noise impacts.  A 

number of noise mitigation measures have been outlined which should be adopted and included 

in the proposal’s Construction Noise and Vibration Management Plan. 

It is recommended that details of noisy works should be provided to residents prior to 
commencement, including letterbox drops.  If noise complaints are received, they should be 

immediately investigated and where appropriate, noise monitoring should be undertaken at the 

locations concerned to determine compliance with the determined construction noise limits.  
Reasonable and feasible measures would then need to be implemented to reduce any noise 

impacts. 
 

In particular it is recommended that works undertaken after 10.00pm should be avoided as much 

as practicable within the areas identified in Figures 7-1 and 7-2.  If it is necessary to undertake 

works after 10.00pm within the identified areas the provisions of Practice Note VII of the ENMM 

(Minimum Roadworks Programming Requirements) shall be applied to limit manage any potential 

impacts. 

At the request of Roads and Maritime a list of noise controls based on the provisions of the TfNSW 

Construction Noise Strategy has been included in this assessment.  

Construction Vibration 

Vibration impacts from construction activities are predicted to be well within relevant criteria.  

Blasting 

Blast overpressure and vibration management should be conducted in accordance with a Blast 

Management Plan which would be prepared for the proposal.   

 
It is recommended that initial blasts that should be limited to in size to no more than 6 kg 

(Maximum Instantaneous Charge).  Overpressure monitoring may be undertaken during the initial 

blast to determine if the MIC may be increased for further blasts. 
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The section of Chifley Road within 500 m of blasting activities should be closed and public access 

restricted during blasting events. 
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1. introDUCtion

The following Urban Design Report, landscape Character and Visual Impact 
Assessment has been prepared for Roads and maritime Services (Roads and 
maritime) of New South Wales (NSW) by Spackman mossop michaels (Smm) as 
part of the preparation of the concept design and Review of environmental Factors 
(ReF) for the proposed safety upgrade of Chifley Road (the Project). Chifley Road 
forms the northwestern section of Bells line of Road and runs from Bell to lithgow. 

In 2009, Roads and maritime undertook a study which set out to guide the 
development and reservation for a future upgrade of Bells line of Road, that runs 
from the northwestern outskirts of Sydney to the Blue mountains. 

The study known as the ‘Bells Line of Road Long Term Strategic Corridor Plan’ (lTSCP) 
was commissioned by the NSW and Australian governments, was completed in 
2012.  The lTSCP identified corridor improvement works and set priorities for 
the Bells line of Road over the next 20 years (Roads and maritime, 2012). As part 
of this study, Chifley Road was identified as a safety upgrade opportunity in the 
western section of the corridor between Bell and the eastern edge of lithgow.  The 
19.3km road corridor serves as a local link between isolated residential communities 
along Chifley Road and as a secondary link of the great Western highway between 
the Central West of NSW and Sydney.  The proposed safety upgrade covers a 2.5 
km section of Chifley Road between lithgow in the west and Dargan in the east (as 
shown on figure 1-2 in Red). 

As part of the strategic design options, an identification and assessment process has 
been undertaken to determine the preferred route option.  This involved significant 
option development, preliminary constructability and environmental considerations. 
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1.1 baCkgroUnD 

The following Urban Design Report addresses the proposed safety road upgrades 
to Chifl ey Road,  between lithgow and Bell (in the red bounding box on figure 
1-1).  The proposed safety upgrade runs through the local government Area (lgA) 
of lithgow City Council.

In support of the proposed upgrade the Bells Line of Road Long Term Strategic 
Corridor Plan (Roads and maritime, 2012) Chifl ey Road was identifi ed as a route 
with a high crash rate and signifi cant issues relating to road geometry.  The route 
also fails to meet current NSW road standards and guidelines set out by the Roads 
and maritime. In 2010, Chifl ey Road had the highest rate of crash rates on the Bells 
line of Road Corridor. however, through moderate changes of road surfaces and 
installation of warning signage the rates of crashes at Scenic hill in particular have 
dropped signifi cantly in 2015. 

The proposed road improvements build upon the moderate upgrades to create a 
road corridor that contributes to the accessibility, safety and connectivity of people 
within the local area and tourists.  The high standard of improvements would 
provide improved access to lithgow, reduce traffi c time and provide an overall 
improvement in driving experience for motorists.

Hornsby

LITHGOW

Penrith

Parramatta

Mt. 
Victoria

Katoomba

Springwood

M4

M7

M2

M5

M
7

BELLS
LINE

OF

ROAD

Windsor

Dargan

Bathurst

Oberon

Legend

Bells Line of Road

Motorways 

Urban Area National Parks 

Lithgow 

Regional Roads 

0 6 12 18 24 30 km

Blue Moutains 
National Park

Contours 

Clarence

Main Western 
Railway Line 

Project location

Bell

Water courses 

figure 1-1: Regional Plan 
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1.2 DesCription of tHe proposaL
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figure 1-3: Scenic hill alignment figure 1-4: Clarence Road over rail bridge alignment

figure 1-2: Contextual Plan 

The proposed safety upgrade of Chifl ey Road is a road upgrade located at Scenic 
hill and Clarence road over rail bridge.  The upgrade would enhance the alignment 
to meet current road standards and guidelines in accordance with the ‘Bells Line of 
Road Long Term Strategic Corridor Plan’ (Roads and maritime, 2012) and is further 
analysed in Chapter 4.

In summary the features of the Scenic hill upgrade would include:

• Widening the existing road with curve improvements for the top and middle 
curves; and providing two westbound lanes from the top curve down to the 
access to the ex-POW memorial

• Realigning the bottom curve to a 40m radius with minor grade improvements
• Potentially building a retaining wall about 120m long to the east of the ex-POW 

memorial access
• Upgrading the existing drainage of surface water off the road including 

measures to manage water quality
• Providing a maintenance track on the eastern side of the road at the middle 

curve of Scenic hill to allow access to the top of the large cutting associated 
with this curve

• Removing the heavy vehicle safety ramp next to the bottom curve.

The project works at Clarence road over rail upgrade would include:

• Constructing a new road bridge over the main Western Railway, offset by about 
fi ve metres to the north of the existing bridge

• Demolishing the existing Clarence road over rail bridge
• Additional roadwork on the bridge approaches in both directions to merge the 

alignment of the new bridge with the existing road alignment
• Realigning the existing curve (440m of road) at the north-east end of the 

work (about 350m from the bridge) to remove the existing ‘broken back’ 
curve. Improving the intersection between Chifl ey Road and Clarence Colliery 
Road including better sight distances, intersection marking and providing an 
eastbound acceleration lane away from the intersection

• extending the existing sandstone arch culvert on the broken back curve 
approximately 400m west of the road over rail bridge on the downstream 
(southern) side for about 12-14m with associated minor waterway work within 
Dargan Creek Reserve.
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The determination of the impacts is based on two criteria
– the sensitivity and the magnitude.

Sensitivity is defined as : “The sensitivity of a landscape character zone or view and its 
capacity to absorb change. In the case of visual impact this also relates to the type of 
viewer and number of viewers”. 

magnitude is defined as “The measurement of the scale, form and character of a 
development proposal when compared to the existing condition. In the case of visual 
assessment this also relates to how far the proposal is from the viewer”.

(eIA No4 guidelines, 2013, RmS)

1.5 DeterMination of iMpaCts 1.3 sCope of tHe report 

This Urban Design Report (Including landscape Character and Visual Impact 
Assessment) has been prepared for Roads and maritime by Spackman mossop 
michaels as part of the ReF for the proposed safety upgrades to Chifley Road at 
Scenic hill and Clarence (the project) in lithgow City Council local government 
Area (lgA). 

The report documents the landscape character and visual impacts of the project 
and has been prepared as part of the planning approval process. It aims to facilitate 
an integrated urban design and engineering design outcome for the proposal, 
through the utilisation of visual impact assessment to identify and summarise the 
visual and landscape character opportunities and issues within the study area.  
This, in turn, would guide the development of the road and bridge concept design 
process by avoiding or mitigating potential impacts wherever possible. 

The over-arching aim of the urban design strategy is to ensure that the project is 
physically and visually integrated with its surrounding environment, reduces visual 
impact and where possible, maximises engagement of the road user in a local 
context to provide a more enjoyable and interesting driving experience.  The project 
should demonstrate consistency with other nearby Bells line of Road sections and 
minimise impacts on the natural and cultural environment.

 
The urban design strategy also considers local resident requirements such as 
maintaining the semi-rural character of the place and mitigating landscape character 
and visual impacts. Bridge, retaining walls, cut and fill, drainage and water quality 
structures, fencing, revegetation and planting are all considered as part of the 
strategy.

1.4 Urban Design strategy
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This report is structured as follows:

•	 Chapter 1: Introduction - introduces the project and outlines the scope and 
study team

•	 Chapter 2: Project Context Analysis - a description and illustration of the 
environmental and cultural factors of the local area, to assist in the development 
of the objectives and principles for the project

•	 Chapter 3: Urban Design Strategy - objectives and principles
•	 Chapter 4: Concept Design - a summary of the key concept design works
•	 Chapter 5: landscape Character Assessment - evaluating landscape character 

and visual impact of the proposal
•	 Chapter 6: Visual Impact Assessment - landscape character, visual impact and 

overshadowing assessment of the project 
•	 Chapter 7: mitigation measures and Conclusions - provides a list mitigation 

measures to be considered as part of the detailed design process. It also includes 
a summary of the conclusions and next steps. 

1.6 report strUCtUre 
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1.7 Urban Design gUiDanCe

Roads and maritime has produced a comprehensive list of design guideline 
documents aimed at achieving successful urban design outcomes.  This report has 
been undertaken with reference to the following published documents:

• EIA N04 Practice Note: Guideline for Landscape Character and Visual Impact 
Assessment V2.0 (Roads and maritime, 2013)

• Beyond the Pavement (Roads and maritime, 2014)

• Bridge Aesthetics Design Guidelines (Roads and maritime, 2012)

• Noise Wall Guidelines (Roads and maritime, 2016)

• Landscape Guideline (RTA, 2008)

• Water Sensitive Urban Design Guideline (Roads and maritime, 2016)

• Shotcrete Design Guidelines (Roads and maritime, 2016).

URBAN DESIGN GUIDELINES roaDs anD MaritiMe

Beyond the Pavement (Urban Design policy, 
procedures and design principles)  
roaDs anD MaritiMe

EIA N04 Practice Note: Guideline 
for Landscape Character and Visual 
Impact Assessment 2.0   
roaDs anD MaritiMe
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This chapter provides a discussion of the Project Area’s built, environmental and 
cultural factors that would affect the design of the safety upgrades on Chifley Road.  
The purpose of this contextual information is to understand the individual aspects 
that make up the landscape character in the Project Area and to identify broad scale 
urban design opportunities that may be applied to the proposal.  This discussion 
provides a basis and understanding of how the Objectives & Principles were 
developed for the proposed proposal, which are described in the following chapter.  
The aspects of the proposed project works that are likely to influence the urban 
and landscape design of the project and help define the landscape character include:

• local Setting
• Climate and Topography
• hydrology and Drainage 
• Biodiversity
• Cultural Context
• Infrastructure
• land use

Additional details about some of these topics, such as heritage, ecology and 
hydrology, can be found in the relevant specialist consultant reports in the 
appendices of the ReF.

2. proJeCt ConteXt anaLysis
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The proposal of Chifl ey Road (mR516) upgrade is a 19.3 kilometre section of the 
Bells line of Road corridor (B59), between Valley View Road and hartley Valley 
Road. Bells line of Road is a State road which runs from North Richmond on the 
north-western outskirts of Sydney to Bell (at the intersection with the Darling 
Causeway). At this point it becomes Chifl ey Road which then travels through the 
locality of Clarence into lithgow on the western side of the Blue mountains. Bells 
line of Road is one of two routes westward from Sydney (the other is the great 
Western highway via katoomba). 

Bells line of Road was originally identifi ed in 1824 by Archibald Bell jr. It utilises the 
Central Tablelands natural land formation and mountainous terrain, as is apparent 
with the current road alignment.  The road is part of Australia’s recent past, the 
route was fully constructed and surfaced during World War 2, to serve as a link to a 
small arms manufacturer in lithgow. 

The terrain also infl uences the unique settlement pattern of the scattering of small 
holdings and settlements along Chifl ey Road and the connecting Bells line of Road.  
The main urban settlement is lithgow, a city that has developed from an industrial 
and mining hamlet.  There is an ever-present evidence of this industrial past, with 
artefacts and elements from many historic periods still visible with small-scale varied 
industry and industrial artefacts intermixed with settlements and bushland. 

lithgow’s urban area occupies the valley fl oors and is contained by surrounding 
steep hillsides, creating an organic and somewhat unplanned character to the town. 
landform has also infl uenced the place names of areas in lithgow, for instance 
Sheedys gully, Doctors gap and Vale of Clwydd. however, this provides the area 
with a sense of isolation and containment within its setting.

2.1 LoCaL setting

figure 2-1: location map 
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Plate 2-1: View overlooking lithgow City from the ex-POW memorial, at Scenic hill. Plate 2-2: View looking west towards the Clarence road over rail bridge 

Plate 2-3: A view looking northwest at Scenic hill on the approach to lithgow. Plate 2-4: Clarence road over rail bridge.

Source:  SMM Source:  SMM

Source:  SMMSource:  SMM
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2.2 CLiMate anD topograpHy

Climatic factors

The region is characterised by mild to warm summers and cold winters.  The annual 
average maximum temperature is 25.5º Celsius recorded in january and the annual 
average minimum temperature is 0.7 º Celsius recorded in july. january is the wettest 
month with mean rainfall of 94 millimetres and September is the driest month with 
mean rainfall of 34 millimetres. Due to lithgow’s geographical location it is one of 
New South Wales’s few cities to see snow. 

Landform and topography 

The topography of the project area has a distinctively dramatic character with sharp 
changes in elevation including numerous rocky escarpments.  The landform ranges 
from steep to undulating slopes (illustrated in figure 2-2 & 2-3).  The drainage of 
the landscape fl ows generally south west from Bell and north east to lithgow, due 
to a central ridge which divides the two catchments. From Clarence, the ridges rise 
over 1140m above sea level and represent some of the most elevated landscapes 
in the district and quickly transitions steeply at Scenic hill, into the lower syncline at 
lithgow 950m above sea level. 

Chifl ey Road descends 143 metres over the 1.6km length of Scenic hill and has 
sharp curves and a steep grade.  The tight radius and steep grade create signifi cant 
challenges to heavy vehicles and large light vehicles that are unfamiliar with the road 
conditions.  These vehicles have been known to become stuck as a result of stalling 
or mounting the safety barrier. 

Design Implications
The proposed road upgrades aim to improve road curvature and overall road 
geometry in order to provide effi ciency and consistency for both light and heavy 
vehicles.  These road alignment changes would fi t into the existing landscape through 
minimising vegetation removal and using locally sourced materials for the retaining 
wall.  The distinctive meandering nature of the road alignment would be retained 
and improved for motorists creating a safe environment and enjoyable driving 
experience along Chifl ey Road.

figure 2-2: Topography
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2.3 HyDroLogy anD Drainage
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As mentioned in the Preliminary environmental Investigation (ghD, 2014), Chifl ey 
Road is located within the northern valleys and western region of the hawkesbury-
Nepean catchment. It is located in part within the Upper Cox River Sub-catchment 
and along the boundary of the mid Cox River, gorse River and Colo River sub-
catchments (Original source: hawkesbury-Nepean CmA, 2008).

Chifl ey Road is located in a hydrological sensitive area with a number of creeks 
and drainage lines, of which some traverse under the road.  There are a number 
of unnamed minor drainage lines and culverts across the Project Area. Additionally, 
there are a number of small farm dams within and surrounding Chifl ey Road.  Two 
larger disused concrete dams, historically used to supply water to steam trains at 
Zig Zag Railway, are located on Dargan Creek approximately 200 metres west of 
Chifl ey Road at Clarence (eco logical Australia, 2011). 

Design Implications 
Chifl ey Road, has drainage issues relating to the road geometry and alignment. 
Particular for Scenic hill, the steep grades and curved radii does not facilitate for 
adequate drainage of the road during periods of rainfall, which often results in 
aquaplaning. 

groundwater 

The Project Area is located within the Sydney Drinking Water Catchment and Blue 
mountains Drinking Water Catchment.  The groundwater vulnerability mapping 
(Department of land and Water Conservation, 2001) indicates that groundwater 
to either side of Chifl ey Road has a moderate risk of contamination.  This is due to 
the hydrological, geological and soils situation in this area.  These areas are therefore 
susceptible to groundwater contamination. A search of the NSW Natural Resource 
Atlas indicates there are records of ground water bores within the wider area and 
potentially within the Project Area.

Design Implications 
The safety upgrade provides an opportunity to improve the water quality and 
surface run-off on Chifl ey Road, which is sub-standard. Natural sustainable 
stormwater management practices should be considered to slow down water 
run-off, improve water quantity / quality. If  Water Sensitive Urban Design (WSUD) 
standards are correctly implemented drainage basins may potentially create an 
increase in visual aesthetics to the entry point at Scenic hill. 

figure 2-3: hydrology and Drainage 
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The existing Chifl ey Road alignment passes through an expansive area of rolling 
endemic forests that include a number of areas of threatened fl ora and fauna.  The 
alignment bisects the ecologically sensitive area of the Blue mountains National Park 
(UNeSCO 2013) and Dargan Creek Reserve to the east, near Clarence Road over 
rail bridge (as shown on figure 2-5). Newnes State Forest is approximately one 
kilometre north-west of the existing road alignment, to the south of lies the lithgow 
Valley Reserve.

Dargan Creek Reserve protects a large area of native vegetation of the Newnes 
Plateau. It is part of contiguous vegetation that has been identifi ed as a biodiversity 
corridor linking the north and south parts of the greater Blue mountains World 
heritage Area along the western escarpment. Its proximity to the World heritage 
Area and its high connectivity value represent a signifi cant opportunity for in-situ 
conservation of biodiversity.  While the Reserve has not yet been formally surveyed 
for fl ora and fauna, it is highly likely that a number of threatened plants and animals 
occur within the Reserve (Crown lands Division 2012).

The Biodiversity Assessment Report carried out by RPS (2016) as part of the ReF; 
found that an estimated 145 specimens of Acacia meiantha was detected within the 
site; a species listed as endangered on the TSC Act. Patchy areas of habitat suitable 
for at least 23 threatened fl ora species were identifi ed although none were 
observed despite the completion of appropriately timed targeted surveys.

The diverse mosaic of vegetation communities and national parks in the local and 
regional context create a sense of character for the route that offer motorists a 
unique driving experience for the entire journey.  The winding road alignment that 
traverses the dense vegetated rolling peaks provide motorists with a rich pattern 
and textures at different levels - the textures and colours of understory vegetation 
and heathland that carpet the forest fl oors, the patterns of the sandstone cuttings 
and the varying shades of the roadside canopy cover.  This creates a myriad of 
opening and closing views along the route that provide a interchangeable sense of 
scale, from long expansive views over the adjoining mountainous region to areas 
with narrow unexposed views, framed by canopy cover. 

figure 2-4: Biodiversity and Vegetation 
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fauna

Overall the variety of landscapes that Chifley Road traverses is an outstanding 
feature of road corridor. As mentioned in the RPS (2016) Biodiversity Assessment 
Report; the area surrounding the Project Works features rich wildlife habitats 
including grassland, scrubland, open forest and woodland; nationally important 
assemblages of woodland bird and bat sites; and a range of other rare flora and 
fauna.  This is reflected in the Biodiversity Assessment Report (RPS, 2016) when it is 
states;

 “Native vegetation in moderate to good (high) condition dominates the study area giving 
rise to potential habitat for fauna species listed under the TSC Act and/or EPBC Act.”

The study found that Two TSC Act listed species were observed including the Varied 
Sittella (Daphoenositta chrysoptera) and gang gang Cockatoo (Callocephalon 
fimbriatum). Patchy areas of habitat suitable for at least 28 threatened fauna species 
were identified although none were observed despite the completion of 
appropriately timed targeted surveys. No ePBC Act listed threatened fauna species 
have been detected within the site.

These species may use habitats within the Project Area on a seasonal or transient 
basis in response to flowering events or as part of larger home ranges. Such species 
are unlikely to rely on habitats within the Project Area for important life cycle stages. 

Design Implications

Design a road alignment that fits sensitively into its surrounding context.  This would 
involve the avoidance of areas mapped as very high biodiversity constraint.  Where 
possible, impacts on areas of high biodiversity value should be minimised, through 
the clearance of roadside / shoulder environments. 
minimising impacts on the local biodiversity and vegetation would be carefully 
considered as part of the project. 

Consultation should be undertaken as a part of this process with lithgow City 
Council and community groups. Re-vegetation of disturbed areas along the corridor 
would also utilise endemic species and techniques to encourage a natural pattern of 
planting to blend into the adjoining areas. 

For further design recommendations relating to biodiversity please see the 
Biodiversity Assessment Report as part of the ReF (2016). 

Plate 2-5: montane Sheltered Narrow-leaved Peppermint Forest Plate 2-6: Newnes Plateau Dwarf Sheoak - Banksia heath (RPS, 2016) Plate 2-7: Sandstone Plateau And Ridge Scribbly gum - Silver-top Ash Shrubby Woodland

Plate 2-8: exposed Blue mountains Sydney Peppermint - Silver-top Ash Shrubby Woodland



20 BELLS LINE OF ROAD CORRIDOR - CHIFLEY ROAD UPGRADE | Urban Design, LanDsCape CHaraCter anD VisUaL iMpaCt assessMent report | SPACkmAN mOSSOP mIChAelS FOR ROADS AND mARITIme SeRVICeS | AUgUST 2016
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aboriginal heritage

The Project Area sits within the boundary of the Bathurst local Aboriginal land 
Council (lAlC). A search of the Offi ce of environment and heritage (Oeh) 
Aboriginal heritage Information System (AhImS) has indicated that there are no 
known records of items of Aboriginal heritage. 

In February 2016, Scenic hill and Clarence was visually inspected by Biosis Pty ltd as 
part of an Aboriginal archaeological assessment. No evidence of Aboriginal cultural 
signifi cance was discovered within the Scenic hill area or Clarence. 

Although there are no records of features within the project works, it is possible 
that unknown items of Aboriginal heritage may occur within the Project Area.

Due to sensitivity issues surrounding the mapping of Aboriginal sites, fi gures showing 
the location of known Aboriginal sites and land claim areas are indicative and a 
further analysis of these sites would need to be undertaken. 

non-aboriginal heritage

Bells line of Road is rich in history dating back to the early days of British settlement 
of New South Wales. At that time, the Blue mountains constituted a visible and real 
boundary to the pioneers who were confi ned to the relatively narrow coastal plain. 

Bells line of Road as an access route into the west of Sydney has historically been a 
secondary route to the great Western highway.  The development of Bells line of 
Road has been infl uenced by the emergence of raw materials along the route, such 
as iron, coal and timber. 

figure 2-5: Cultural heritage 
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1911 1933 1950 2014

Rural settlements began to grow from the influx of workers needed to extract 
these raw materials - as such - areas like Bilpin, Bell and lithgow began to rapidly 
expand aided the rich natural resources of raw material and the discovery of gold 
nearby. lithgow the largest of the settlements on Bells line of Road soon developed 
into a sizeable urban settlement on Bells line of Road and the commercial focus for 
an extensive silviculture and pastoral district. lithgow was proclaimed a city in 1880 
(Roads and maritime, 2005).

lithgow has developed from its early history that centred around the local coal, 
steel and railway industries, which now defines so much of its structure and 
character. Although those early industries have moved on much of their fabric 
remains as evidence to changed economic circumstances and the effects of industry 
on the built and natural environment (lithgow City Council, 2011). 

Heritage Listed items

There is a range of heritage values to be considered as part of the proposed safety 
upgrades, bridge and approach roads.  The potential impacts of the project on non-
Aboriginal heritage items are found in both Scenic hill and Clarence, with the latter 
having a slight majority of the impact.  These items are of local heritage significance 
and include:

• Clarence road over rail bridge - replacement, demolish existing bridge

• Sandstone culvert at Dargan Creek - Outlet extended by 12-14 m. Bury and 
conceal current outlet

• Dry rubble sandstone wall - Burial of part or all of feature

• 1869 railway alignment cutting - Some excavation into face of cutting

1890 1930 1945 1970 1975 2013 2016
lithgow Vale Colliery 

miners 
great Cobar Copper 
Syndicates Refinery in 

lithgow 

Small Arm 
manufacturers 

lithgow

The century old 
lithgow Valley 
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heralded the start of 
the campaign against 

Uranium mining. 

The State mine Fire. It 
was one of the 

largest fires in recent 
NSW history.  The 

fire burnt over 
55,000ha of land. 

heavy industry 
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workers in lithgow.
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Site investigations for the project identified by Cosmos (2016) found a total of 17 
items to be of local heritage value with 13 directly impacted by the work through 
burial, excavation or demolition.  The remainder of items inadvertently impacted 
through vegetation clearance and machinery movements. 

Within the vicinity of the study area are six heritage listings which relate to the Blue 
mountains, the Zig Zag Railway. It has been assessed that these sites would not be 
impacted by the work.

Design Implications
Careful consideration of the local heritage values in both lithgow and Clarence 
would be carefully integrated into the project, in particular the visual relationship 
between the proposed bridge the existing road alignment. 

For further design recommendations relating to Aboriginal and non- Aboriginal 
Cultural heritage please see the Aboriginal and non-Aboriginal Assessment Report 
as part of the ReF (2016). 
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2.6 infrastrUCtUre

Strategic Road Network

Chifl ey Road links Bells line of Road (B52) at the intersection with the Darling 
Causeway at Bell with the great Western highway (A32) on the western edge of 
lithgow, as illustrated in figure 2-6. 

bells Line of road (b59) 

Bells line of Road is a State road which runs from North Richmond on the 
north-western outskirts of Sydney to Bell (at the intersection with the Darling 
Causeway). At this point it becomes Chifl ey Road which then travels through the 
locality of Clarence into lithgow on the western side of the Blue mountains.  The 
Bells line of Road is one of two routes westward from Sydney, the other is the 
great Western highway via katoomba which is discussed below.

great Western Highway (a32) 

The great Western highway is the major arterial road linking the Sydney 
metropolitan area to the Blue mountains, lithgow, Bathurst and other regional 
centres in the Central West of New South Wales and interstate. 

The following table illustrates the distance and vehicle journey times from lithgow:

Destination Distance Car Journey time 

katoomba (via Bells line of Road) 44.6 km 43 mins 

Bathurst (via main Western hwy) 67 km 46 mins

Oberon (via lowe mount Road) 57.2 km 50 mins
Windsor (via Bells line of Road) 85.3 km 1 h 19 mins

Parramatta (via Bells line of Road) 120km 1 h 49 mins
Sydney (via Bells line of Road) 144 km 2 h 08 mins
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figure 2-6:  Strategic Road Network 

Table 2-1:  Vehicle journey times and distances based the google Route Planner 
(www.google.com.au/maps)
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The meandering nature of Chifl ey Road provides a journey for motorists that 
connects the local rural communities along Chifl ey Road, Darling Causeway and 
Bells line of Road and lithgow.  The tight road geometry does not meet current 
road standard requirements in a number of areas and has a high crash rate history. 
In particular the bottom curve at Scenic hill has a very tight radius, thus the crash 
rate is high with 16 crashes over the last 5 years over a distance of 100 metres, 
as illustrated on plate 2-10 .  Traffi c performance of the existing road through 
lithgow generally wide roads, good parking and consistent grade and good standard 
intersections in combination with local traffi c turning movements free fl owing traffi c 
generally. 

As shown on figure 2-7, the road is speed limited to 80km/h from west of Bell to 
the top of Scenic hill and 60km/h from the top to the base of Scenic hill where the 
urban 50km/h zone for lithgow commences.  There is also a low gear requirement 
for heavy vehicles descending Scenic hill. All of the project length has more than 
70% of shoulders narrower than 1m.

many curves along Chifl ey Road have tight radii that are not suitable for the roads 
speed of 80km/h. Clear zones on the road alignment also do not meet current 
standards of a clear zone less than 3m.  There are four east bound and one west 
bound overtaking lanes.

The proposed upgrade identifi es strategic locations for road safety improvements at 
Scenic hill and Clarence Road over rail bridge, that do not alter the roads alignment 
signifi cantly. however, these proposed changes improve long term benefi ts that 
provide a safe road environment which minimises interaction between light and 
heavy vehicles, providing travel benefi ts for both.  The proposed upgrades also 
maintain the sense of identity and unique travelling experience for motorists in the 
region.

figure 2-7: local Road Network

Plate 2-10: Five year crash data from Scenic hill (Roads and maritime, 2015)
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The existing public transport infrastructure is dominated by the main Western 
Railway line. Rail capacity is constrained by freight and passenger rail having to share 
the same track.  There is a same-day return from the Central West to Sydney by bus, 
with an interchange at lithgow for City Rail services (NSW government, 2012). 

The bus service is generally characterised by short trips locally, as is common with 
rural areas across New South Wales.  The rural bus services runs infrequent hourly 
services around lithgow and surrounding settlements. however, public bus services 
connecting lithgow to Bell to the east are limited and a number of private bus 
companies run routes towards the east. A lack of public buses may be due to the 
diffi cult road terrain and issues relating to high stalling rates as discussed in the prior 
paragraphs. It may also be down to the lack for locals to travel to Bell as Bathurst to 
the west is a larger urban centre.

however, the new road alignment and safety upgrades may provide and opportunity 
to consider opportunities to enhance bus routes from lithgow to Bell, which would 
enhance public transport throughout the project.

figure 2-8: Public Transport 
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Chifl ey Road is traversed by a number of utility installations including water supply 
pipelines, electricity transmissions lines and telecommunication cables, water mains 
and overhead power within the Clarence road over rail bridge and Scenic hill 
sections.  These are predominantly located in the eastern portion of the Project 
Area where the main Western Rail line intersects with Chifl ey Road at Clarence. 
In addition, there is also major underground optic fi bre and rail communications 
within the rail corridor. Confi rmation of utilities within the project sections will be 
investigated during detailed development .

To the eastern section of Chifl ey Road a single 132 kv electrical transmission line 
runs in a east-west direction at Clarence, then changing direction to a south east 
direction that follows the road alignment. 

Design Implications
ensuring that transmission lines and utilities are considered and protected where 
possible or relocated in consultation with utility provider. 

figure 2-9:  Services and Utilities 

2.8 serViCes anD UtiLities

Plate 2-11: Transmission lines west of Clarence road (google, 2016). 
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The road corridor of Chifl ey Road meanders over through predominately endemic 
forests that are made up of a mosaic of symbiotic habitats.  The road is bounded 
by mount Clarence to the west, River lett hill to the south and the Newnes State 
Forest to the North. much of the views are infl uenced by the physical boundaries 
that the road corridor traverses.  Within the surrounding forests there is an 
enhanced air of secrecy; dirt roads twist off into the woods and, constantly, there are 
glimpses of past industrial activity - tips, quarry faces, old equipment railways.

Chifl ey Road and its connecting settlements are predominantly rural, with rural-
residential and residential areas in several townships most notably lithgow and 
Clarence, with some industrial land use. lithgow is the largest settlement having 
developed rapidly during the mid 19th century, with the urbanisation due to the 
infl ux of workers required for increasingly commercialized mining. 

lithgow’s built morphology is infl uenced by these physical boundaries, the built 2 
dimensional form organically follows the lay of the land tapering to a point at Scenic 
hill. Its physical location determines much of its character. Nearly two thirds of the 
City is national park or state forest.  The extensive endemic vegetation cover much 
of the ridges creating a sense of identity for this rural settlement. As is typical for 
towns across the New South Wales, retail facilities are located in the centre of the 
town. Schools and churches are spread throughout the town. 

Clarence is located to the east of lithgow, consists of scattered development 
across a hillside.  This is a historical form of development on the outskirts of the 
Blue mountains National Park; dispersed habitation as a result of the encroachment 
process. houses are in large plots set back from the street.  The buildings are 
generally two storey with pitched roofs, chimneys and gables. materials are render 
and stone.  The density is very low at about 4 dwellings per hectare (dph).

The largest employment producer in the area is mining, making up 15% of total 
employment.  The rest of the town generally consists of residential development 
(Australian Bureau of Statistics (ABS) – Census 2006 and 2011).

51%

47%

51%

2%

47%

2%

2.9 LanD Use 

figure 2-10:   Land Use

Plate 2-12: land use divide in lithgow (Profi le.Id, 2016)

Agricultural 

Parklands

Residential/other
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Plate 2-12: land use divide in lithgow (Profile.Id, 2016)

3. proJeCt DesCription

This chapter provides an outline of the engineering components and design 
standards used in the development of the concept design of the project, as 
illustrated in figure 3-1 & 3-2.  The main components of the Chifley Road safety 
upgrade include:
• Road design
• Bridge design
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3.1 proposeD safety UpgraDes 

sCeniC HiLL 

The road works component of the project has been designed in accordance with 
Austroads - guide to Road Design. key features of the Scenic hill section would 
include:

• Widening of the existing alignment with minor curve improvement to the top 
and middle curves to provide two westbound lanes and a Type F median barrier 
from the top bend down to the ex-POW memorial access

• minor grade improvements east of the ex-POW memorial access and 
continuation of a median barrier to the start of the bottom curve 

• realignment of the bottom bend to a 40 metre curve radii with minor grade 
improvements

• constructing a retaining wall about 120 metres long immediately east of the ex-
POW memorial access

• creating existing property accesses would be retained and restored where 
necessary

• replacing the existing drainage with SO/Sk gutter. Rock mattresses are to be 
provided at SO/Sk kerb outlets

• constructing the road alignment with a Design speed of 40 km/h minimum has 
been adopted for all curve improvements and the section would maintain its 60 
km/h sign posted speed limit with curve advisory signs where required

• travelling lanes would be 3.5 metre wide with 1.0 metre minimum shoulder and 
1.5 metre verge

• retaining the existing speed and weather activated warning signs.

figure 3-1:   Proposed works at Scenic hill 
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CLarenCe roaD oVer raiL briDge

key features of the Clarence road over rail bridge section would include:

• constructing a new bridge offset about 5m to the north of the existing bridge 
spanning the main Western Railway.  The bridge superstructure would consist 
of Super T girders to provide a single span of 18.5 metres and an overall bridge 
deck width of about 12 metres. No pedestrian access would be provided on the 
new bridge (which matches the existing bridge)

• the bridge would also have a two way cross fall of three per cent and 
longitudinal grade of 4.75 per cent falling towards Bell

• constructing an additional roadwork would be required on the approaches to 
merge the new bridge alignment with the existing alignment

• reinstating all existing maintenance access and demolishing the  existing bridge 
following the construction of the new bridge

• upgrading of the Clarence Colliery Road intersection, including improved sight 
distances and re-establishing clear zones, improved intersection delineation and 
construction of an eastbound acceleration lane from the intersection

• realigning the existing alignment west of the Clarence cuttings to an 80 km/h 
design (currently 70 km/h) and remove the broken back curve

• constructing SO/Sk gutters for full length. Rock mattresses are to be constructed 
at SO/Sk kerb outlets

• a design speed of 80 km/h has been adopted and the section would maintain its 
80 km/h signposted speed limit

• travel lane would be 3.5 metre wide with a 2.0 metre minimum shoulder and 1.5 
metre verge.

figure 3-2:   Proposed works at Clarence 
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This chapter identifies and describes the urban design objectives and principles that 
have been developed to guide both the assessment process and the concept design 
for the project.  This ensures that the project is physically, visually, and operationally 
integrated within the surrounding environment. 

4. Urban Design obJeCtiVes anD prinCipLes
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An integrated design approach has been adopted for the safety upgrade proposed 
for Chifley Road in order to ensure that the best possible outcomes are achieved. 
As part the integrated design approach, an urban design strategy has been 
developed to provide urban design input to the overall concept design for the 
works. 

The purpose of the strategy is to articulate how urban design can contribute to 
the successful achievement of the overall project objectives.  The overall project 
objectives developed as part of the mPRC Report (Roads and maritime, 2015): 

1. Reduce the overall crash rate on Chifley Road

2. Reduce rail safety risks at Clarence road over rail bridge

3. Improve light vehicle travel times

4. Provide efficiency and consistency for traffic flows

5. minimise environmental impacts.

The development of the ‘Strategic Design Report’ (Roads and maritime, 2015) has 
influenced engineering aspects of the concept design to date, including road 
alignment, typical cross sections and retaining wall at Scenic hill.

Urban design objectives and principles have been prepared to guide the concept 
design to ensure that the project is physically, visually and operationally integrated 
with the surrounding environment. 

These objectives and principles take into account the desired future landscape and 
urban design character for the area as set out in the Roads and maritime’s ‘Beyond 
the Pavement’ (2014) urban design policy and associated guidelines. 

The three physical design objectives and nine design principles contained in ‘Beyond 
the Pavement’ illustrate how the project would be designed in order to achieve the 
published project objectives.

Physical design outcome objectives:

• Sensitive fit with the landform and built, natural, heritage and community 
environments

• Contribution to the accessibility and connectivity of communities and a general 
permeability of movement through areas

• Contribution to the overall quality of the public domain for the community.

Urban design principles:

• Contributing to urban structure and revitalisation
• Fitting into the built fabric
• Connecting modes and communities
• Fitting with the landform
• Responding to natural pattern
• Incorporating heritage and cultural contexts
• Designing an experience in movement
• Creating self-explaining road environments
• Achieving integrated and minimal maintenance design.

Objective	1:		 Develop	an	integrated	concept	design	that	fits	sensitively	with	
the	existing	qualities	and	characteristics	of	Chifley	Road	and	Bells	Line	of	Road	
and its setting at the adjacent the blue Mountains World Heritage area.

Design principles:

• maintain the landmark qualities of Chifley Road as a secondary connection on 
the Bells line of Road to the Blue mountains World heritage Area

• minimise the physical footprint and scale of new infrastructure in order to retain 
the existing qualities and characteristics of Chifley Road 

• ensure that the new works are well integrated with the adjoining built areas, 
open space, historic and natural settings

• Design major project elements like earthworks, embankments, and mounding to 
fit into its setting and reduce its visual and physical obtrusiveness

• minimise the extent and scale of road-related elements including retaining walls 
and barriers in areas of high visibility

• Utilise local materials for visible retaining wall that relates to the landscape and 
natural stone of the area.

objective 2:  improve the driving experience and overall road standards of 
Chifley	Road.

Design principles:

• Improve opportunities to define the entry and approach to lithgow and 
Clarence along Chifley Road

• maximise opportunities to enhance and improve connections between lithgow 
City and adjoining, settlements and nodal points areas including ex-POW War 
memorial on Scenic hill and adjacent nature reserves at lithgow and Dargan 
Creek

• Retain, and where possible improve, views to important landmarks
• Retain a well vegetated corridor through the protection of existing trees and 

provision for additional plantings. 

Objective	3:		 Maintain	the	integrity	of	cultural	and	historic	nature	of	Chifley	
road. 

Design principles:

• Preserve the integrity of heritage items and areas of cultural importance to the 
local community (ex-POW War memorial, Zig Zag Railway, lithgow Dummy 
guns and main Western Railway)

objective 4:  improve safety and connectivity for road users

Design principles:

• Provide safe, direct and obvious connections between Bell and lithgow City and 
the settlements along Chifley Road

• Consider opportunities for improved public transport throughout the project
• Consider opportunities to enhance safety for cyclists and pedestrians
• maintain and enhance connections to public open spaces, reserves and the 

adjacent Blue mountains World heritage Area. 

objective 5:  to achieve an integrated bridge design that contributes to rail 
and road safety at Clarence road over rail bridge. 

Design principles:

• Design the proposed bridge to visually reinforce the relationship between 
Chifley Road and the main Western Railway

• minimise impacts on native vegetation through minimising the bridge footprint 
which would require less clearing of native vegetation

• Consolidate maintenance access tracks and utilities to enhance the adjoining 
landscape

• Design the proposed bridge to have a contemporary form and scale that 
complements the existing landscape and allows the bridge to take visual 
precedence

• Design all lighting and signage on the proposed bridge to be unobtrusive against 
the existing bridge and in the landscape.

4.1 introDUCtion 

4.2 prinCipLes reqUireD to aCHieVe obJeCtiVes 

4.3 Urban Design obJeCtiVes
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4.4 Urban Design strategy pLan

The following drawings represent the urban design strategy plan for the proposal 
through the various revegetation methodologies. A key plan (refer figure 4-1) 
shows the two main sections that are illustrated in more detail on the following 
pages.

figure 4-1: landscape Strategy Overview 
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figure 4-2:   lS.01 - landscape Strategy 

Plate 4-1: Views along Chifley Road at Scenic 
Hill

Plate 4-2: expansive views of lithgow

Plate 4-3: Current condition of ex-POW 
memorial

Plate 4-4: Current landscape and trees at the 
entrance to lithgow

Source:  SMM

Source:  SMM

Source:  SMM

Source:  SMM
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figure 4-3:   lS.02 - landscape Strategy

Plate 4-5: Top bend at Scenic hill

Plate 4-6: Views towards the distant 
ridgeline

Plate 4-7: Enclosed road corridor

Plate 4-8: Rock outcrop at the top bend

Source:  SMM

Source:  SMM

Source:  SMM

Source:  SMM
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figure 4-4:   lS.03 - landscape Strategy

Plate 4-9: Clarence road over rail bridge

Plate 4-10: Tree vegetation in close proximity 
to the road boundary 

Plate 4-11: Views from the bridge onto the 
main Western Railway line

Plate 4-12: Transmission lines at Clarence 
road over rail bridge

Source:  SMM

Source:  SMM

Source:  SMM

Source:  SMM
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figure 4-5:   lS.04 - landscape Strategy

Plate 4-13: Cut face treatment is part of the of 
the character at Clarence 

Plate 4-14: Dense vegetation at Clarence 

Plate 4-15: Views to the distant ridgeline

Source:  SMM

Source:  SMM

Source:  SMM



38 BELLS LINE OF ROAD CORRIDOR - CHIFLEY ROAD UPGRADE | Urban Design, LanDsCape CHaraCter anD VisUaL iMpaCt assessMent report | SPACkmAN mOSSOP mIChAelS FOR ROADS AND mARITIme SeRVICeS | AUgUST 2016

5. Urban Design ConCept 

5.1 Urban Design elements 
5.2 landscape Design Approach 
5.3 Urban Design Concept Plan & Sections 
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5.1 Urban Design eLeMents

oVerVieW

Urban design elements include bridges, walls and cuttings, that are necessary to 
achieve the road alignment.  These elements work in conjunction with safety barriers 
and other roadside components, that are necessary for the effective operation of 
the road alignment. 

The general approach to the design of road elements would be undertaken in such 
a way as to satisfy the functional requirements for the safe and effi cient operation 
of the road alignment while also being appropriate to their location. In all cases, 
the design and implementation of the road elements would need to satisfy the 
requirements of Austroads and Roads and maritime design guidelines and practice 
notes. 

It is also important that, in their detailed resolution, the visual expression of the road 
elements is true to their function as items of contemporary road infrastructure. 
Respect for the character of the local area would not be achieved by the 
appropriation of stylistic cues or fashions, rather through sensitive consideration of 
the location, placement and scale of the new elements.

prinCipLes speCifiC to roaD Design eLeMents

To aid the implementation of the road design elements principles in the road 
elements design, a series of urban design recommendations has been developed 
for each of the road elements that would be required for the proposal.  The 
development of these recommendations has been guided by the following specifi c 
design criteria: 

• Simplicity in the design expression of the elements relating to the road alignment, 
in order to allow the existing natural and cultural landscapes to provide the 
primary interest to the motoring experience

• practicality for ease of construction and reduced long-term maintenance.
• site specifi c design that acknowledges and responds to the character of the local 

area, while not necessarily replicating existing features
• consistency with the overall Bells line of Road, by using elements that are 

identifi ably part of the road experience in this region
• integrity of materials and method of construction in the fi nal fi nish and 

appearance of the road elements
• sustainability in the choice of materials and resources.

Categories
Three categories of urban design elements have been identifi ed for the proposal.  
These are as follows: 

• landscape structures & formations - retaining walls and cut face treatments at 
Scenic Hill

• major structures - the proposed bridge at Clarence
• roadside furniture - such as safety barriers.

Refer to individual sections of this report for recommendations regarding urban 
design elements.

LanDsCape strUCtUres & forMations

landscape structures and formations are required to reconcile the new road 
alignment levels with the levels of the existing ground (refer figure 5-1).  The types 
of landscape structures and formations required for this proposal are:  

• cuttings where the proposal would be situated below the existing ground, 
requiring excavation

• fi ll embankments and retaining walls where the proposal would be situated 
above the existing ground, requiring the road to be elevated.

figure 5-1 describes the principles used to determine the types of landscape 
elements used on this proposal.

Source: SMM

Source: SMM

Plate 5-1: existing low rock cutting (Clarence)

Plate 5-2: exposed rock embankment (Scenic hill) 
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Road alignment above 
existing ground, requiring the 

road to be elevated. 

Areas with sensitive existing site 
conditions (vegetation, drainage 

lines, heritage items etc) that require 
preservation.

Areas where the existing terrain is 
very steep.

Areas where the underlying geology 
would be self-supporting (possibly 

with some stabilisation) after 
excavation.

Areas where the underlying geology 
would not be able to support itself 

after excavation.

Areas with less sensitive site 
conditions, where change can be 

accommodated. 

Retaining wall *

Retaining wall *

Bridge *

layback cutting to 
flatter grade (2h:1V) 

and revegetate

layback cutting to 
flatter grade (2h:1V) 
and locally stabilise

Fill embankment 
2h:1V and revegetate

Natural rock cutting 
at steepest possible 
grade (0.25h:1V)

Alignment below existing 
ground, requiring excavation. 

* Note: the decision to provide retaining walls 
or bridges would be based on a number of 
factors, including cost and constructability. 

* Note: generally, road side cuttings would 
remain as exposed rock with fissures and 
springs in-filled with either quarry rock, 
stabilised vegetation or shotcrete.

*Note: steepest possible grade may result in 
flatter grades than desired due to geotechnical 
concerns. Steeper grades not suitable for all 
rock types.

* Note: rock batters laid back to 2h:1V 
would be revegetated where necessary, 
predominantly the upper slopes, to minimise 
long-term erosion of exposed softer rock.

* Note: Retaining walls would generally only 
be used at Scenic hill where the road corridor 
boundary is not sufficient to accommodate 
batter design.  Walls do not form part of the 
current design proposal.

Source: SMM

Source: SMM

figure 5-1:   Urban Design elements organisational chart 

Plate 5-3: Boulders and trees on the embankments above the road

Plate 5-4: exposed rock cutting
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CUttings

table 5-1 provides the following recommendations are for all cuttings along the proposal.

Table 5-1: Recommendations for cuttings

Cutting attribute recommendation rationale

Cutting fi nish • Where roadside cuttings are required, the natural rock surface would be maintained wherever 
possible. Fissures and springs are to be in-fi lled with shotcrete if required

• Where the cutting face requires stabilisation wire mesh and rock anchors are preferred over 
shotcrete as they allow the natural rock to remain visible

• The use of shotcrete is to be minimised. For areas where shotcrete is required, it should be 
sculpted and coloured to enable it to blend in with the surrounding rock faces. Refer the Roads and 
maritime’s Shotcrete Design guidelines. 

• The use of visually recessive materials, textures and colours, such as black oxide or pre-cast concrete panels would be 
sensitive to the local context and less obtrusive on visual receptors (refer to plate 5-7)

• Planting in verges between the reinforced earth walls and the proposed alignment creates a screen between walls and 
motorists which would lessen the scale of reinforced earth walls

• Revegetating new embankments to visually integrate them with the existing vegetated slopes would visually lessen the 
impact of change. 

Cutting profi le • Cutting angles would be as steep as possible, while taking into account the geotechnical constraints 
of each particular cutting location (refer plate 5-5 & 5-6). 

• Tails of cuttings are to be shaped back into the existing landform and progressively laid back in order 
to integrate with the existing contours.

• Steep cutting angles would reduce the overall footprint of the cutting, which in turn would minimise impacts on the 
surrounding landscape

• Batter rounding, both over and back allows for less abrupt integration with existing landform and reduces visible impact 
when viewed from expected road user viewing angles. 

Shoulder of cutting • Would be rounded and revegetated where residual topsoils are present. • Rounding visually softens the edges of cut batters to assist with better integration with existing landform
• Rounding and revegetation of cuttings would assist with integration of the cutting with the surrounding landscape.

Toe of cutting • Wherever possible, provide space at the base of cuttings for berm area adjacent the road 
carriageway.  

• A berm area at the base of a cutting can also function as a space to capture any loose material that is eroded from the 
cutting before it reaches the road surface. 

Plate 5-5: Sloped cutting in rock

steep rock batter 
overlain with 
vegetated soil 
batter above

softer rock batters 
laid back and natural 
rock left exposed

Plate 5-6: Partially revegetated steep cutting 
Source: Pacifi c Highway Glenugie Upgrade SMMSource: Hume Highway Woomargama Bypass SMM

Plate 5-7: example of a basalt aggregate fi nish to reinforced earth wall

Source: Great Western Highway Mt Victoria Upgrade SMM
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eMbankMents

table 5-2 provides the following recommendations are for all embankments along the proposal.

Table 5-2: Recommendations for embankments

Location recommendation rationale

generally • Reduce footprint by steepening fill batters to maximum grade of 2h:1V, except where the 
embankment slopes can be grades into the sorrounding landscape with greater slope grades

• Revegetate with applied topsoil and either mulched planting or hydroseeding. 

• In open areas, limit tree planting to clusters to ensure vistas are maintained through to the broader landscape.  
• Views from the road improve the driving experience, sense of place and orientation
• Views of the road can be improved where the embankments are integrated with the existing landscape through shaping 

and revegetation.

In bushland areas • minimise the loss of bushland by steepening fill batters to maximum grade of 2h:1V
• Application of Bushland Reconstruction technique utilising seed material embedded in existing topsoil, 

mulched tree material including seed, shredded trunk and branch material for stabilisation and soil 
ameliorants. 

• minimising the physical footprint of the road alignment reduces the need for clearing of native vegetation in bushland 
areas

• Revegetation of embankments allows for better integration of the embankments with the character of the surrounding 
landscape. 

Outside of bushland 
areas (Scenic hill)

The response would depend on the specific landscape characteristics of each embankment location of the 
proposal. Nonetheless, in all cases embankments would be vegetated using planting that corresponds to the 
adjoining landscape. 
Two general responses are recommended:
• Where the existing landform is relatively flat and space permits, provide a flatter embankment profile 

(eg. 4h:1V) to better fit with the surrounding landform
• Where the existing landform is steep or where space is limited, provide steeper embankments to 

minimise extent. In all cases a minimum angle of 2h:1V is preferred to facilitate planting.

• Flattening of batters creates a larger surface area of revegetation to occur. Do not flatten batters where additional tree 
loss would result as existing trees provide better initial screening than new revegetation

• Where views of the road alignment seen as substantial, flattening of batters would assist with visual mitigation.

retaining WaLLs 

table 5-3 provides the following recommendations are for all retaining walls along the proposal.

Table 5-3: Recommendations for retaining walls

Location recommendation rationale

generally • Retaining wall at Scenic hill should be recessive in comparison to the visible components. eg. concrete 
parapets and barriers when viewed from a distance 

• Basalt concrete panel units should be placed in front of shotcrete and piles in order to provide a 
consistent finish. 

• Additional texturing of the wall face could be provided a follows:
• Visually recessive materials, textures and colours, such as black oxide or pre-cast concrete panels with 

exposed basalt aggregate finish to the retaining walls 
• Place large boulders in a random formation in front of the foundation to reduce scour, using rock 

excavated from the site, otherwise use a grey basalt rock
• Consideration should be given to the use of a embankment in lieu of retaining wall subject to the 

extent of tree removal and the steepens of existing slopes
• embankments on a steep slope may also create spill on steep slopes and require clearing of extensive 

vegetation which may create a visual impact from areas in lithgow. 

• In accordance to Beyond Pavement guidelines
• Dark aggregate in the panel units would allow the wall to recede into the landscape and would ensure this feature is in 

keeping with the colours of the surrounding on site rock
• This is also consistent with the approach adopted for great Western highway. 
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Table 5-4: Recommendations for the bridge
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further Urban design recommendations 
 to be considered further during detailed design developmentgirder 

type
pier type

abutments & 
curtilage

Clarence road over rail bridge 

BR01 6240 Clarence road 
over rail bridge

18.5m 1 12m 1m In-situ 
concrete 
box girder

N/A  Concrete sill beam, 
rock scour 
protection

• The substructure arrangement of this bridge is less critical from a visual 
perspective, as there are no local property owners or public usage in the area 
that would view the bridge structure

• Asymmetrical nature of the spans limits the clearing and earthworks required 
for construction of the access track which helps minimise vegetation clearing 

• Temporary impacts during construction on the ephemeral waterway would 
require detailed management in respect to sediment and erosion control

• Structural elements should be designed to minimise disturbance and retain the 
existing cut face treatment of the main Western Railway (below). 

MaJor strUCtUres

   
Bridges
The concept design for the proposal includes one bridge over a rock cutting in the 
Clarence range.  table 5.4 summarises the urban design outcomes for the bridge. 

Simple, streamlined superstructure consisting of five precast concrete bridge girders 
would be adopted for the bridge.  The parapets would incorporate twin rail barriers 
and panels with subtly expressed vertical joints.  There are no other significant 
bridges in the nearby area which means this bridge can stand alone as a single 
feature along the regional road journey. 

The superstructure would consist of reinforced concrete ‘sill’ beams founded on 
rock (similar to the existing bridge) cast through the use of travelling forms on the 
cantilever tip, and supported on pot bearings.  The 1m deep girders provide a single 
span of 18.5m over the railway and an overall width of the bridge surface (deck) of 
about 12m. 

Source: Hume Highway Woomargama Bypass (SMM)

Plate 5-8: Typical highway bridge responding to curvature of the alignment. Open rails 
allow views.

Roadside Furniture
Roadside furniture elements are ancillary items necessary for the effective operation 
of the road alignment.  These include roadside safety barriers and kerbs. Urban 
design recommendations are provided for these roadside elements as they can 
contribute positively to the character of both the road alignment and the local 
landscape.

Safety Barriers
Safety barriers along the road side generally would consist of ‘W’ beam guard rails, 
as verge width is limited. Other barriers include half ‘Type F’ with twin rail barriers 
across the bridge which may also continue across the retaining walls either side of 
the bridge abutments. 

roaD fUrnitUre anD signage
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5.2 LanDsCape Design approaCH

Table 5-5: Revegetation principles

principles 

Designing the road alignment to be physically and visually integrated with 
the surrounding landscape

minimising the physical and visual intrusion of road-related elements (such 
as noise walls and water quality control measures) on the local landscape

Avoiding the introduction of environmental weeds

maintaining the integrity of endemic plant communities and topsoils

maintaining the ecological functionality and long-term sustainability of 
revegetated areas

minimising the visual scale of the road alignment from the motorist’s 
perspective 

maximising the motorist’s experience of, and visual connection to, the 
surrounding natural and cultural landscapes 

Retaining, and where possible improving, regional views and views to 
important landmarks

Avoiding the use of token “gateway” statements. Instead, utilising unique 
features of the local area and functional elements of the road alignment as 
visual markers and experiences that provide a sense of arrival or sense of 
place along the road alignment journey.

oVerVieW

The road alignment’s planting and revegetation aims to integrate the proposal with 
the surrounding landscape, thereby assisting to minimise the potential visual and 
ecological impact of the new works. Refer table 5-5 for a summary of the urban 
design principles that relate to planting design. 

The general approach to the planting design is to provide a well vegetated road 
corridor that aims to integrate the road alignment with the surrounding landscape 
and provide motorists with a sense of place along the road alignment journey. In 
order to achieve this, the planting must strike a balance between screening the road 
alignment and works areas from the sensitive views from surrounding areas and 
maintaining key views from the road alignment to the surrounding landscape.

The planting and revegetation design also aims to minimise the potential ecological 
impacts of the proposal by stabilising earthworks to prevent erosion, and reinforce 
existing habitats and ecological corridors through species selection. Several different 
techniques have been developed to achieve these goals.  Techniques employed 
would be based on landscape context and the best and most-efficient means to 
achieve these goals.

LanDsCape strategy

The planting concept has been guided by the following design principles: 

• revegetation of residual land affected by road alignment construction work 
(Scenic hill)

• provide avenue planting at the entrance of lithgow at the bottom bend of 
Scenic hill, to provide a ‘sense’ of entrance to lithgow

• the type of revegetation would be determined by a combination of surrounding 
landscape character eg. rural as well proximity to existing ecological habitats and 
wildlife corridors 

• use of bush reconstruction and regeneration as a revegetation technique for off-
line sections of road alignment that pass through dense bushland 

• revegetation of outside verges wherever possible to minimise the visual scale of 
the road alignment, and of roadside cuttings and retaining walls 

• revegetation of fill embankments and shallow cut batters to stabilise the 
earthworks, minimise their visual impact and integrate them with the character 
of the surrounding landscape 

• provision of planting and revegetation to screen the temporary ancillary works 
areas from sensitive adjacent land uses 

• use of provenance plant material (plants grown from locally collected seeds) 
wherever possible. 

Implementation methods
The disturbed landscape would be revegetated utilising a combination of techniques, 
as follows (refer figure 5-2): 

• hydroseeding
• Compost blanket/ hydromulching 
• Direct seeding. 
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5.3 Urban Design ConCept pLan

Urban Design ConCept pLan

The following drawings represent the urban design concept plans for the proposal.  
The key plan below (refer figure 5-2) shows the four main sections that are 
illustrated in more detail on the following pages (refer figures LC01 - LC04) and 
in Sections 1- 6. 

figure 5-2: Concept design sheet layout 
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A planting and revegetation palette would be developed for the proposal during 
detailed design based on the species endemic to the local context.

The species mixes would be categorised based on existing vegetation formations 
and communities and located closely to these original communities and where 
appropriate, in order to revegetate the areas affected by construction.  Typically, 
a diverse understory within an open tree canopy be the desired outcome for 
much of the proposal.  Woodland and mallee heath species typical of bushland 
ecosystems would be appropriate species for areas of the proposal adjacent to 
the proposed road alignment. 

The areas and communities are noted in table 5-6, discussed in Chapter 2-4 and 
mapped in figure 2-4.

Table 5-6: Revegetation communities

no. Vegetation community Vegetation structure species

sheltered 
woodland

Montane sheltered narrow-
leaved peppermint forest

limited to the western part of the study area where it exhibits a preference for south-west facing slopes on steep gradients. Trees: Eucalyptus radiata, Eucalyptus sieberi, Eucalyptus dalrympleana & Eucalyptus

piperita

Shrubs: Acacia obliquinervia, Daviesia latifolia, Boronia microphylla, Hakea dactyloides, 
Leptospermum polygalifolium subsp. polygalifolium & Leucopogon lanceolata

groundcover: Rytidosperma pallidum, Lomatia silaifolia, Amperea xiphoclada, Lomandra longifolia & 
Pteridium esculentum

open 
woodland 

newnes plateau narrow-
leaved peppermint

This vegetation community is widespread occurrence across the study area with the majority of vegetated surfaces in the 
eastern section of the site characterised by this vegetation type (Clarence). It forms open forest on the ridge tops and 
plateaux.  This vegetation community was generally open in structure with a sparse shrub layer, although the recent influence of 
wildfire has generated substantial understorey regeneration.

Trees: Eucalyptus elata, Angophora floribunda.

Shrubs: Rubus parvifolius, Breynia oblongifolia, Hymenanthera dentata, Acacia mearnsii.

groundcover: Microlaena stipoides, Dichondra spp., Lomandra longifolia, Carex longebrachiata, Pteridium 
esculentum, Adiantum aethiopicum, Oplismenus aemulus, Pratia purpurascens, Echinopogon 
ovatus, Entolasia marginata, Stellaria flaccida, Desmodium varians.

open 
woodland 

snow gum

shrubby open forest

This community occurs in slight depression and hollows. It is a variation of the described above that differs in being shorter and 
characterised by an increased incidence of Eucalyptus mannifera (Brittle gum) and Eucalyptus sclerophylla (Scribbly gum). 

Trees: Eucalyptus paniculata, Allocasuarina littoralis, E. longifolia, Corymbia maculata.

Shrubs: Hibbertia aspera, Leucopogon juniperinus, Notelaea longifolia.

groundcover: Lomandra longifolia, Imperata cylindrica, Pratia purpurascens, Entolasia stricta, Dianella 
caerulea, Lepidosperma laterale, Dichondra spp., Lagenifera stipitata, Oplismenus imbecillis, 
Brunoniella pumilio, Schelhammera undulata.

open 
woodland 

sandstone plateau and ridge 
scribbly gum

This vegetation community occurs in the western parts of the study area. It occurs along the tops of broad ridges on soils that 
are usually shallow sandy loams often with loose rocks. It forms open woodlands with a sparse shrub layer.

Trees: Acacia mearnsii, Angophora floribunda, Eucalyptus globoidea, Eucalyptus tereticornis.

Shrubs: Bursaria spinosa, Ozothamnus diosmifolius.

groundcover: Cheilanthes sieberi, Desmodium varians, Dichondra spp., Echinopogon ovatus, Eragrostis 
leptostachya, Glycine clandestina, Glycine tabacina, Hydrocotyle laxiflora, Hypericum 
gramineum, Lepidosperma laterale, Lomandra longifolia, Lomandra multiflora subsp. 
multiflora, Microlaena stipoides, Oxalis perennans, Themeda australis.

open 
woodland 

exposed blue Mountains 
sydney peppermint

This vegetation community occurs in the west and the north east of the Project Application Area. It forms open woodlands 
with moderately dense understorey shrubs found along the gentle slopes along and just off the tops of broad ridges.

Trees: Avicennia marina subsp australasica, Aegiceras corniculata.

groundcover: Sarcocornia quinqueflora.

Mallee 
Heath

newnes plateau tea tree This vegetation community occurs only in the eastern part of the study area on the mt Sinai soil landscape. It occurs on 
shallow soils on the exposed crests of the Newnes Plateau but is not associated with exposed rock outcrops.

Trees: Casuarina glauca, Melaleuca styphelioides.

groundcover: Commelina cyanea, Phragmites australis, Alternanthera denticulata, Carex apprssa, Centella 
asiatica, Cynodon dactylon, Juncus kraussii.

5.4 reVegetation speCies
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The landscape character assessment relates to the built, natural and cultural aspects 
that makes a place unique, while the visual impact assessment is intended to identify 
design improvements that can address adverse impacts either through design 
integration or as mitigation measures. 

6. iMpaCt assessMent 
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6.1 iMpaCt assessMent MetHoD 

The lCVIA methodology has been influenced by the ‘Guideline for Landscape 
Character and Visual Impact Assessment’ V.2.0 (Roads and maritime, 2013). Based 
on the results of the lCVIA, appropriate measures would be developed to assist 
in identifying any concept design improvements, potential opportunities and the 
mitigation of impacts. 

The impact assessment grading matrix, adopted from the ‘Guideline for Landscape 
Character and Visual Impact Assessment’ V.2.0(Roads and maritime, 2013) shown in 
table 6-1, is used in both the landscape character and visual impact assessments.  
The matrix is applied based on specific criteria relevant to each type of assessment.  
These criteria are described at the beginning of each assessment section. 

Ma g n i t u d e

High Moderate Low Negligible
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High High impact High-Moderate Moderate negligible

Moderate High-Moderate Moderate Moderate-Low negligible

Low Moderate Moderate-Low Low negligible

Negligible negligible negligible negligible negligible

The undertaking of the landscape Character and Visual Impact Assessment 
(lCVIA) along with the finalisation of the concept design is an iterative process. 
An lCVIA is an integral part of the design process to identify potential impacts of 
the concept road design. It enables the concept design to be refined throughout 
the development process, thereby reducing and mitigating the potential landscape 
character and visual impact wherever possible, preserving the character and visual 
qualities of Chifley Road. 

The method used to undertake this study is summarised as follows:

• Undertaking an initial site visit and field investigation, reviewing relevant literature, 
analysing aerial photographs, topographic maps to understand the Project Area

• Reviewing the initial engineering concept design and supporting material to gain 
an appreciation of the proposal

• Preparing an urban design and landscape concept plan based on context analysis 
and review of engineering concept design 

• Defining landscape character through a contextual analysis. 
•  Identifying and describing landscape Character Zones (lCZs) and evaluating the 

impact of the proposal on these zones
•  Identifying the visual catchment of the proposal. Selecting viewpoints within the 

visual catchment representing the range of different land uses in the proposal 
area

• Re-visiting the site to ground truth initial analysis and concept designs
• evaluating landscape character and visual impact of the proposal by comparing 

the sensitivity of viewpoints and the magnitude of the impact of the proposal 
upon them

• Develop the preferred option through an iterative design process, and document 
decision that Identifies urban design and landscape opportunities.  This would 
mitigate against adverse visual impacts throughout the design process 

• Providing assistance and guidance on the finalisation of the concept design and 
road boundaries for upgrading Chifley Road.

Table 6-1: Impact Assessment grading matrix 
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LanDsCape CHaraCter assessMent

Roads and maritime’s ‘Guidelines for Landscape Character and Visual Impact Assessment’ 
(Roads and maritime, 2013) provides the following definition of landscape character :

‘The combined quality of built, natural and cultural aspects that make up an area and provide 
its unique sense of place’.

Applying this definition to the specific conditions within the study area, and the features 
of the proposal, the landscape character assessment also considers how the area is used 
and how it functions against the proposed safety upgrades on Chifley Road.

LanDsCape CHaraCter zones

The study area has been divided into four landscape Character Zones (lCZ) as 
illustrated in figure 6-1.  The zones are based on the general landscape character types 
in the area.  This allows for a more detailed discussion of each character zone within 
the proposal; and a more specific understanding of the likely impact on the landscape 
character to be experienced as a result of the proposal. each zone has been defined 
through the development of an understanding of urban form, topography, and vegetation 
in combination with other factors, such as land use activities as previously described in 
Chapter 4. 

The four landscape Character Zones from north to south are listed below and shown 
on figure 6-1: 

•  lCZ1: Scenic hill
•  lCZ2: Scenic hill approach road 
•  lCZ3: Clarence road west
•  lCZ4: Clarence road east.

The existing landscape character of the Project Area is topographically dominated by 
the steep sided ridges and peaks.  The winding road traverses the hilltops which are 
dominated by a diverse mosaic of native and exotic vegetation. Outside the Project Area 
there are established residential and industrial area, generally concentrated around the 
regional road and rail corridors.  These urban areas are surrounded by the agricultural 
areas that comprise the city’s rural hinterland. each lCZ is described in more detail in the 
following sections. 

LanDsCape CHaraCter assessMent Criteria

The landscape character zones facilitate detailed assessment of the character of the study 
area, of the proposal within it, and of the magnitude, sensitivity and impact likely on the 
landscape character of each zone to be experienced as a result of the project. 

Magnitude

In landscape character assessment, magnitude refers to the type of proposal and 
its compatibility with the existing landscape character. All anticipated elements of 
the project, including the bridge, alignment, road infrastructure, pedestrian and cycle 
paths, planting, lighting, etc, are considered.  The scale of the elements (height, length), 
as well as its location or setting (on floodplain, near the town), all have a bearing on 
the magnitude of the physical presence of the works. 

• A high magnitude results if the proposal is a major development or piece of road 
infrastructure and contrasts highly with the surrounding landscape, or entails 
heavy modification of the existing landscape, for example, the large scale removal 
of existing vegetation

• A moderate magnitude rating would result if the proposal is moderately 
integrated into the landscape

• A low magnitude rating would occur if the project is of a small scale and 
integrates well into the landscape.

The magnitude impact rating also considers whether the proposal has a positive or 
negative impact on the landscape character of the zone. For example, a proposal 
may be of a large scale but may provide beneficial outcomes such as increased open 
space, enhancement of the areas ‘sense of place’, and better connectivity and a safer 
road environment. 

sensitivity

Sensitivity refers to how sensitive the character of the setting is to the proposed 
change. A judgement has been made as to the quality of the landscape, its cultural 
and historical importance to the community, scenic quality, and overall composition 
of the place and its inhabitants.  The following sensitivity judgements have been used 
as the basis for this assessment:

• Places with high social, recreational, and historical significance to residents and 
tourists have higher sensitivity

• generally, water and natural environments are more highly valued than modified 
areas, though views over rolling farmland are still highly valued.

• Areas of unique scenic quality have higher sensitivity
• A pristine environment would have greater sensitivity with less ability to absorb 

new elements in the landscape than modified landscapes or those areas with 
contrast and variety of landscape types

• The number and frequency of viewers effects sensitivity, with retail, residential 
and open space viewers generally more sensitive than workers and motorists. 

impact

Impact is the combination of the magnitude and sensitivity rating in accordance with 
the Impact Assessment grading matrix (refer to table 6-1).

figure 6-1: landscape Character Zones (lCZ)
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LCz1 sCeniC HiLL

figure 6-2:   Bird’s-eye view of lCZ1 

lCZ2

lCZ1

Corney Town

Zig Zag

N

ex-POW memorial

Lithgow

tHe proposaL

Two new lanes of southbound and northbound carriageways would be constructed.  
The carriageways are separated by a concrete median barrier.  The concrete median 
barrier runs the full length of the Scenic hill road, with a break in the barrier to 
allow access to the ex-POW memorial. Improvements would also be made to the 
access road to the ex-POW memorial including an 80m-long right-turn lane from 
Chifley Road. A 120m long retaining wall would be constructed to the east of the 
ex-POW memorial access. Cut face treatments would also be applied to the east of 
the road corridor, and would be cut vertically to avoid treatment. 

Plate 6-1: Intersection at ex-POW War memorial and Chifley Road 

Plate 6-2: Steep gradients descending from lCZ1 
Source:  SMM

Source:  SMM
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Landscape Character attribute Description of attributes Description of impact by proposal

topography The existing road alignment is a sharply descending 
and steep road which descends 143m over 1.6km.  
This section of road reaches grades of up to 12 per 
cent. 

Realignment of the road to improve the road gradient at the bottom 
curve on Scenic hill.  The grade/curve improvements would require 
considerable cuttings. The main treatment to be implemented is exposed 
rock face with some areas requiring a shotcrete finish.  The exposed rock 
face cuttings and shotcrete would reflect the colours and textures of local 
materials and where exposed rock cannot be utilized,  visually recessive 
materials would be required to stabilise the rock face. 

Hydrology The proposal area is located within the Upper Coxs 
River sub catchment of the Sydney Drinking Water 
Catchment.  The drainage system includes a ‘mountain 
drain’ which is slot style drain about 0.5 m in width 
and about 0.3-0.5 m deep

Springs and water seepage can be expected in the lower parts of Scenic 
hill at the boundary of the Caley Formation and underlying coal measures.  
This may require stabilisation with a shotcrete surface to protect the 
slope. To mitigate against any groundwater contamination a water quality/
retention basin would be included at the bottom of Scenic hill. 

geology/soils The section starts within the Banks Wall Sandstone 
and passes through, mount york Claystone, Burra-
moko Sandstone, Caley Formation and into the coal 
measures as it flattens out on the approach into 
lithgow

The claystone and siltstone elements of the Caley Formation tend to be 
weak and friable. 

 Vegetation A broad variety of native trees located throughout this 
zone, with exotic trees dating back to early european 
settlement. Native vegetation in moderate to good 
condition dominates the study area. 

A large amount of roadside vegetation would requiring clearing and is to 
be reinstated after construction of the new road alignment. 

ecology No expected habitats are located in the zone No expected impact 
spatial qualities The narrow geometry and tight curvature of the 

road alignment coupled with the steep gradient.  The 
landscape and visual character of the study area is 
dominated by pockets of dense bushland, steep slopes 
and rock outcrops. 

The road geometry and curvature are likely to be impacted by the 
widening of the road alignment. This would create large cuttings on the 
‘bottom’ and ‘middle’ bends on Scenic hill. In addition to the cuttings 
there would be a retaining wall(east of ex-POW), drainage channel and 
maintenance track. 

infrastructure Telecommunication cables, water mains and overhead 
power are located within proposal area.

Providing a maintenance track on the eastern side of the road at the 
middle curve of Scenic hill to allow access to the top of the large cutting 
associated with this curve. 

road environment Three lane winding road between 30 km/h and 60 
km/h and is signposted 60 km/h.  Two ascending lanes 
and a single descending lane. 

Four lanes with two-lane travel in each direction from east of the top 
curve down to the ex-POW memorial access.

Three lanes with one lane descending and two lanes ascending from the 
ex-POW memorial access to west of the bottom curve.

The safety ramp wold be removed and can be rehabilitated & revegetated 
along with redundant sections of the existing road. 

proposeD Works

LanDsCape CHaraCter assessMent 

sensitivity

As the ex-POW War memorial and Scenic hill lookout are areas of local 
importance in terms of culture and heritage, the area has a high level of sensitivity.
existing vegetation would be cleared in order to facilitate the widening of the 
road alignment and curve improvements. exposed rock face cuttings - though 
highly visible - would relate to the existing character of exposed natural rock that 
surrounds lithgow.  

Magnitude 
The upgrade works at lCZ1 would involve bulk earthworks to achieve road 
widening.  Vegetation would be required to be removed to facilitate safety clear 
zones and incorporate drainage infrastructure. 

New tree planting would reduce the magnitude of the project as the trees mature 
over time.

Overall, the qualitative assessment indicates that the magnitude of the project would 
be High due to the proposed changes taking place.

Landscape Character impact
The qualitative assessment indicates that the landscape character impact of the 
project in this zone is likely to be High.
 

Sensitivity High

magnitude High

landscape Character Impact High
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LCz 2:  sCeniC approaCH roaD 

figure 6-3:   Bird’s-eye view of lCZ2

Private Property

Zig Zag Railway

Overhead Power lines

lCZ1

lCZ2

Plate 6-3: A passengers view towards the distant ridgeline 

Plate 6-4: Rock outcrops create a break in the dense bushland

tHe proposaL

The proposed works in lCZ2 would widen the existing alignment with the 
construction of shoulders and realignment of curves.  The carriageway would be 
separated by a concrete median.  The median divides the two lane southbound 
carriageways and the single lane west bound carriageway. Cut and fill embankments 
would be constructed on both sides of the road corridor. 

Source:  SMM

Source:  SMM
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Landscape Character attribute Description of attributes Description of impact by proposal

topography From the steep gradients at lCZ1, lCZ2 transitions 
into a mildly graded crest. 

minor grade improvements

Hydrology The proposal area is located within the Upper Coxs 
River sub catchment of the Sydney Drinking Water 
Catchment. 

Upgrading the existing drainage of surface water off the 
road including measures to manage water quality.

geology/soils lCZ2 soils derive from Wollangambe shales. No expected impact.
Vegetation A broad variety of native trees located throughout this 

zone. Native vegetation in moderate to good condition 
(Sandstone Plateau and Ridge Scribbly gum). 

Roadside vegetation would be cleared for road works.

ecology No expected habitats are located in the zone No expected impact.
spatial qualities  The winding road alignment traverses through open 

woodland with rock out crops providing a break in 
vegetation with views to distant mountains to the west. 

Spatial qualities would change from mainly distant 
mountains in the distant framed by vegetation to 
open views of the expansive landscape.  This would be 
increased by the proposed maintenance track on the 
eastern side of the proposed alignment. 

infrastructure 132kv power lines cross the road. Power lines to remain above ground. 

road environment Three lanes with one lane descending and two lanes 
ascending from the ex- POW memorial access to west 
of the bottom curve.

Proposed 3 lane diverging into a 2 lane with shoulders 
and a concrete median barrier. Curve improvements 
would increase the scale of the road infrastructure. 

proposeD Works

LanDsCape CHaraCter assessMent 

sensitivity

The zone outside of the immediate road corridor is open woodland, reducing its 
sensitivity. however, there is good quality roadside vegetation that increases the 
sensitivity to the proposed works in the zone to Moderate. 

Magnitude 

The works would increase the amount of road pavement and require bulk 
earthworks for curve improvements and the proposed maintenance track.  The 
majority of roadside vegetation would be removed, increasing the rating. however, 
the reinstatement of some of the existing vegetation would reduce the sensitivity 
over time to Moderate. 

Overall, the qualitative assessment indicates that the magnitude of the project would 
be Moderate due to the proposed changes taking place.

Landscape Character impact
The qualitative assessment indicates that the landscape character impact of the 
proposed works in this zone is likely to be Moderate due to the moderate 
sensitivity and the moderate magnitude of the works. 
 

Sensitivity Moderate 

magnitude Moderate

landscape Character Impact Moderate
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LCz 3:  CLarenCe approaCH roaD West

figure 6-4:   Bird’s-eye view of lCZ3

Zig Zag

Clarence Colliery Road lCZ3

lCZ5

Clarence road over rail 
bridge

tHe proposaL

lCZ3 is made up of the proposed Clarence rail over road bridge and it’s western 
approach road that meets the proposed bridge 5 metres north of the existing 
bridge.  The existing bridge would be demolished with cut and fill embankments 
constructed on both sides of the newly proposed road alignment. 

Fill embankments are required between Clarence Colliery Road and the proposed 
road over rail bridge would be planted with trees.  The works would necessitate 
the removal of a number of existing roadside trees. Intersection would be improved 
between Chifley Road and Clarence Colliery Road including better sight distances, 
intersection marking and providing an eastbound acceleration lane away from the 
intersection.

Plate 6-5: gently undulating landforms at lCZ3

Plate 6-6: The bridge is unobtrusive within the surrounding landscape 

Source:  SMM

Source:  SMM
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Landscape Character attribute Description of attributes Description of impact by proposal

topography gently undulating landforms between Clarence Collier 
Road and Clarence road over rail bridge

Additional roadwork on the approaches to merge the 
new bridge alignment with the road existing alignment. 

Hydrology lCZ 3 is relatively flat with drainage flowing to the 
north towards Dargan Creek. 

Proposed impact would be low with general upgrade 
to drainage with water quality measures applied as a 
mitigation measure. 

geology/soils The ground conditions at the bridge site comprise 
residual soils up to 1.5m thick overlying weathered 
sandstone.

No expected impact.

Vegetation Bushland in this area is dense and varied in species. Roadside vegetation would be cleared in order to 
facilitate for the new road alignment. however, the 
thick vegetation in this area would and replanting of the 
roadside would maintain the existing character. 

ecology Three species listed as Vulnerable under the TSC Act 
were recorded – gang-gang cockatoo (Callocephalon 
fimbriatum), diamond firetail (Stagonopleura guttata) 
and varied sittella (Daphoenositta chrysoptera)

No expected impact, alignment would be aligned on 
the opposite side of the existing road. 

spatial qualities  The winding road alignment traverses through open 
woodland with rock out crops providing a break in 
vegetation with views to distant mountains to the west. 

The adjusted alignment of the Chifley would involve 
the partial realignment of the existing road to connect 
to the proposed bridge.

infrastructure There is telecommunication cables, water mains 
and overhead power lines associated with the main 
Western Railway.

Utilities would be adjusted/protected in the rail 
corridor. 

road environment Two lane curved road, 80km/h in each direction with 
the existing bridge providing one lane of vehicular 
traffic in each direction. 

maintaining a two lane with improvements to the 
intersections between Chifley Road and Clarence 
Colliery Road. hanson Quarry and Clarence Colliery 
operations and associated heavy vehicle movements 
need to be considered within the proposal staging and 
traffic management plans.

proposeD Works

LanDsCape CHaraCter assessMent 

sensitivity

The good quality roadside vegetation increases the sensitivity to the proposed 
works in the zone to Moderate, due to the sensitivity of the ecology in the area. 
Magnitude 

The works would increase the amount of road pavement and require bulk 
earthworks for curve improvements.  The disused road alignment would be 
rehabilitated with trees and vegetation.  The majority of roadside vegetation 
would be removed, however the retained dense bushland outside the operational 
boundary would maintain the areas existing character. 
The proposed works include the construction of a new bridge would increase the 
scale of infrastructure on the existing setting which would be partially visible from 
passing train - (main Western Railway) and as motorists pass over it. 

Overall, the qualitative assessment indicates that the magnitude of the project would 
be Low due to the proposed changes taking place.

Landscape Character impact

The existing is not significant in terms of design, structure or heritage. however, the 
new bridge and approach roads would require removal of vegetation which would 
alter the character, although the removal of the existing bridge and its approach 
roads would result in reduced impacts on the landscape character overtime to Low 
to Moderate. 
 

Sensitivity Moderate

magnitude Low

landscape Character Impact Low to Moderate 
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LCz 4:  CLarenCe approaCH roaD east

figure 6-5:   Bird’s-eye view of lCZ4

Zig Zag 
Railway

main Western Rail 

Clarence road over rail bridge

lCZ3

lCZ4

N

Plate 6-7: The rock face cutting creates a sense of place in 
lCZ4

Plate 6-8: Sandstone arch culvert 400 m east of Clarence bridge

tHe proposaL

The proposed works in lCZ4 would involve widening and realigning the current 
road corridor.  Associated works would be associated with the realignment of the 
approach road to merge the proposed bridge.  The proposed road alignment would 
provide one lane of vehicular traffi c in each direction.  There would also be some 
removal of trees from around the fi ll batters on the southern side of the road to 
remove the broken back curve to the east. 

Source:  SMM

Source:  SMM



63iMpaCt assessMent

Landscape Character attribute Description of attributes Description of impact by proposal

topography Steep to undulating slopes east of the existing road 
over rail bridge associated with Dargan Creek Reserve.

Realignment of the existing alignment west of the 
Clarence cuttings to an 80 km/h design and removal of 
the broken back curve.

Hydrology Contains steep to undulating slopes east of the existing 
road over rail bridge and is associated with Dargan 
Creek local perched water tables are common and 
often give rise to localised swamps.  The proposal area 
is located within the mid Coxs River sub catchment of 
the Sydney Drinking Water Catchment.

extending the existing sandstone arch culvert on the 
broken back curve approximately 400m west of the 
road over rail bridge on the downstream (southern) side 
for about 12-14m with associated minor waterway work 
within Dargan Creek. Upgrading the existing drainage of 
surface water off the road including measures to manage 
water quality.

geology/soils The ground conditions at the bridge site comprise 
residual soils up to 1.5m thick overlying weathered 
sandstone.  The sandstone is massive, widely bedded, 
highly weathered near the ground surface and 
moderately weathered toward the base of the existing 
cutting. 

No major changes to the sandstone rock cuttings.

Vegetation A broad variety of native trees located throughout 
this zone. Newnes Plateau Shrub Swamp endangered 
ecological community and threatened Acacia meiantha 
is located within the study area. 

A relatively small area(0.003ha) of existing endangered 
forest would be cleared to enable construction of the 
new bridge, alignments and associated earthworks. 
Additional clearing would be required to enable use of 
the land for the purposes of a construction compound. 
Re-vegetation of native woodland vegetation would be 
provided within the road corridor and in areas affected 
by construction activities. 

ecology No expected habitats are located in the zone No expected impact.
spatial qualities Cuttings to the north west and tree planting provide a 

sense of enclosure.

expansive long distance views to the east, mid views to 
the north. enclosure is provided by the vertical 
sandstone rock cutting. 

No expected impact to the rock face cutting - however 
fill embankments to the south would remove existing 
vegetation, resulting in expansive views in areas that 
were previously enclosed by trees. 

infrastructure Sandstone arch culvert 400m east of Clarence road 
over rail bridge. 

extending culvert downstream (southern) side for about 
12-14m with associated minor waterway work within 
Dargan Creek.

road environment The existing bridge provides one lane of vehicular 
traffic in each direction. 

The proposal would be built generally on the same 
alignment as the existing road and removal of the 
broken back curve. hanson Quarry and Clarence 
Colliery operations and associated heavy vehicle 
movements need to be considered within the proposal 
staging and traffic management plans.

proposeD Works

LanDsCape CHaraCter assessMent 

sensitivity

The zone is made up of dense forests with rock outcrops moderately sloping 
topography. Rock cuttings and the general character would be maintained with 
the majority of viewers are motorists reduce the sensitivity of the zone. Notably, 
the eeC listed plant species listed in the lCZ are very ecologically sensitive thus 
resulting in the lCZ having a Moderate sensitivity. 

Magnitude 
The project increases both the scale and the amount of the road-related 
infrastructure in this zone. It requires the removal of a substantial amount of existing 
vegetation for the construction of the new alignment and interchanges, as well as for 
the large fill batters. 
Overall, the assessment indicates that the magnitude of the project would be 
Moderate.  This impact may somewhat reduce over time as revegetation within the 
zone becoming established and matures. 

Landscape Character impact

The assessment indicates that the landscape character impact on this zone is likely 
to be Moderate.  

Sensitivity Moderate

magnitude Moderate

landscape Character Impact Moderate
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6.2 sUMMary of LanDsCape CHaraCter iMpaCt

The landscape character impact assessment of the proposal described above, 
represents a qualitative assessment based on the four lCZs.  The results of these 
assessments range from low to high and are summarised below.

Landscape 
Character zone

Magnitude sensitivity
Landscape Character 
impact

lCZ 1: Scenic hill high high high

lCZ 2: Chifley 
approach Road moderate moderate moderate

lCZ 3: Clarence 
approach road 
west

moderate Low low to moderate

lCZ 4: Clarence 
approach road 
east

moderate moderate moderate

Overall, the proposal would not have an adverse impact on landscape character.  
The works would cause adverse impact on lCZ1 due to the scale of the works and 
to the high sensitivity of the mountainous setting, its value to the community and its 
generally low ability to absorb change.  To note, the existing bridge over the rail line 
sits comfortably within the scale of the landscape and this should not change with 
the proposed bridge.  The works would impact have a low to moderate effect on 
the majority of the lCZs as their existing character, as the dense layers of vegetation 
that surround them would absorb the change. 

figure 6-6:   landscape Character Impacts Summary
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The potential visual impact of the project has been assessed in relation to a number 
of  viewpoints. It is based on the existing pattern of land uses adjoining the safety 
upgrades and approach road design.  The method of assessment involves: 

• Defining the scale or size, form and type of project within the context of the 
study area

• establishing an estimated visual catchment, through desktop analysis and ground 
truthing on site

• Identifying representative viewpoints from where the proposed works would 
be visible

• Assessing the level of potential visual impact on viewers at these viewpoints 
from the proposed works. 

VisUaL CatCHMent

The extent from which the proposal would be visible from adjoining areas varies 
throughout the study area. From the physical characteristics of the site, it has been 
possible to calculate a catchment from where the proposed works would be visible 
(refer figure 6-7).  The visual catchment is mostly restricted to the road itself then 
widening at Scenic hill .  Views from outside the road corridor would be limited, 
due to the surrounding vegetation cover, topography, and the distance of viewers.  
Views become more widespread on the approach to lithgow, as Scenic hill is on an 
elevated site. 

A number of viewpoints within the study area’s visual catchment have been selected 
as the basis for completion of the Visual Impact Assessment (VIA). locations and 
directions of chosen viewpoints are representative of the range of viewpoints within 
the visual catchment, and are indicated on figure 6-7. 

The visual receivers of the proposed bridge and approach road sections of project 
include residents, commercial tenants, shoppers and tourists, train commuters, 
cyclists and motorists.  The chosen viewpoints essentially assess the impact of the 
proposed embankment works against: 

 > The impact upon users of the Chifley Road 

 > The impact of residences and buildings in lithgow. 

The viewpoints are identified as:

 > Viewpoint 1: View looking north-east on mort Street looking towards the 
proposed works at Scenic hill 

 > Viewpoint 2:  View looking north-east on Chifley Road (Corney Town) 
looking towards the proposed works at Scenic hill 

 > Viewpoint 3: View looking northwest along Chifley Road toward the 
proposed Sandstone embankment 

 > Viewpoint 4: Scenic hill lookout with a view to the west over lithgow

 > Viewpoint 5:  View looking south-east along Chifley Road towards the 
proposed works

 > Viewpoint 6:  View looking north towards the proposed works on Chifley 
Road 

 > Viewpoint 7:  View looking south-east on Bells Road towards Scenic hill 

 > Viewpoint 8:  View from Inch Street looking south towards Scenic hill

 > Viewpoint 9:  View looking east on Chifley Road towards Clarence road 
over rail bridge

 > Viewpoint 10:  View looking west looking towards the proposed Clarence 
road over rail bridge

 > Viewpoint 11:  View looking east towards the proposed embankment at 
Clarence 

The following pages contain a table quantifying the visual impact at each viewpoint.

VisUaL iMpaCt assessMent Criteria

The magnitude of change to existing views and the sensitivity of the viewer has 
been assessed for each of the chosen viewpoints.

MagnitUDe

magnitude of change to existing views refers to the nature and scale of the proposal, 
and the extent and proximity of the view to it. magnitude represents the contrast 
in scale, form and type of proposal to the location and context to which it is to be 
placed. It also takes into consideration landscape and urban design treatments and 
improvement that are included in the Concept Design.

• A high magnitude results if the proposal is of a major scale and is considered 
out of scale or uncharacteristic of the existing visual character, or if there is 
considerable modification to the existing landscape 

• A moderate magnitude would result if the proposal is prominent but not 
considered to be substantially uncharacteristic with the existing visual character. 

• A low magnitude results if there is minimal alteration to the existing view and 
the proposal is of a scale and nature that is consistent with the existing visual 
character. 

sensitiVity

Sensitivity is the measure of the visual importance of the nominated view and is 
dependent on: 

• Distance between viewer and the proposal
• The category of viewer, for example, residence, workplace, shops, open space
• The elements of the proposal that are visible
• Importance of the view, for example identified in tourist guides, do people 

deliberately seek the view. 

Visual sensitivity includes the consideration of the perceived cultural and historical 
values of the visual environment and the elements within it.  

generally, viewers with a higher sensitivity include:

• Residents who have existing attractive views that would be affected by the 
proposal

• Users of public open space where their attention is focused on the visual 
landscape, for example, lookouts or other scenic natural areas 

• Communities that place high cultural and historical significance on the visual 
landscape.  

Viewers with a lower sensitivity are most likely to be:

• employees focused on their work.
• motorists whose attention is focused on driving. Although low speed vehicles 

and those with passengers would have a slightly higher sensitivity.

iMpaCt

Impact is the combination of the magnitude and sensitivity rating in accordance with 
the Impact Assessment grading matrix (refer to table 7.1).

On the following pages is a quantified assessment of the visual impact at each 
viewpoint.  The grading are measured on their impact relative to each other within 
the scope of the proposal rather than to an absolute scale covering all potential 
forms of impact.

6.3 VisUaL iMpaCt assessMent MetHoD 
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VieWpoints

The physical characteristics of the site, the topography of the existing road corridor, 
and the extents of proposed works define the visible area of the study. Or, in other 
words, the catchment from which the works are potentially visible (refer figure 6-7).  
This visual catchment has been defined into two Visual Catchment Zones (VCZ) 
based on geographic proximity to the proposal and include:  

Primary VCZ of approximately 0 - 200 metres

Secondary VCZ of approximately 200 - 500 metres. 

A total of 11 viewpoints have been identified on the basis of the criteria outlined 
above, as indicated in figure 6-11 and are listed from west to east. each viewpoint is 
comprised of the following summary information:

• location. 
• existing site description. 
• Viewpoint selection rationale. 
• Visual impact based on assessment of magnitude of change and sensitivity. 
The list of mitigation measures that could be in incorporated into the engineering 
design to potentially reduce the visual impact level are included in Chapter 7.

figure 6-7:   landscape Character Impacts Summary

6.4 VisUaL CatCHMent zones
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Viewpoint sensitivity Magnitude impact

2
Middleground 
view

Low 

Due to the limited number of 
residents and the motorists 
lower sensitivity to the road 
upgrade, the sensitivity of 
receptors from this viewpoint 
would be low.   

Moderate 

The removal of trees on Scenic hill would be the main 
element effected from the proposal from this location. The 
proposed works would be obscured by street trees in the 
foreground. The removal of vegetation on Scenic hill would 
potentially be noticeable. however, the vegetation would 
be reinstated by similar species, and overtime the growth of 
planting would screen most of the visibility to the proposed 
alignment. 

Vehicle lights at night may increase the visibility of the Scenic 
hill roadworks to the surrounding dwellings.  Although 
car lights are transient, the brightness and movement may 
increase the visibility of the proposed road alignment when 
trees are removed.  

Low to 
Moderate  

VieWpoint 1

Chifl ey Road, at the corner of O’Connor Street looking east, 800m from the proposal.

site description

This portion of Chifl ey Road in the Vale of Clwydd, is a well vegetated street, providing a direct connection to lithgow’s centre. 
Residences are situated to the right of the viewpoint with a number of commercial and service buildings on the left. 

Viewpoint selection

This viewpoint is from the perspective of motorists travelling east on Chifl ey Road and pedestrians crossing the road This 
viewpoint addresses background views to the proposal.  Views of Scenic hill are possible from a range of locations in lithgow 
however these viewpoints are at greater distance than this viewpoint and therefore the visibility of he proposal would be 
reduced. 

VieWpoint 2

looking north-east on Chifl ey Road (Corney Town) looking towards the proposed works at Scenic hill.

site description

A view from Chifl ey Road at Corney Town looking east towards Scenic hill. A portion of road that has wide reservations with 
generous verges without footpaths. 

Viewpoint selection

This viewpoint is from the perspective of motorists travelling east on Chifl ey Road and pedestrians crossing the road.  This 
viewpoint addresses middle ground views to the proposal. 

Viewpoint sensitivity Magnitude impact

1
background 
view

Low 

Due to the location and orientation of viewers from 
the proposed works, the sensitivity of the residents 
and motorists has been assessed as low.  The dwellings 
along Chifl ey Road are orientated to the north and 
therefore residents do not have a direct view of the 
proposed works from this position. motorists would 
be the main receptors moving in a easterly direction, 
towards the proposal.  

Low 

The removal of trees on Scenic hill 
would be the main element effected 
from the proposal from this location. 
The proposed works would be obscured 
by street trees in the foreground. The 
removal of vegetation on Scenic hill 
would potentially be noticeable. 

however, the vegetation would be 
reinstated by similar species, and 
overtime the growth of planting would 
screen most of the visibility to the 
proposed alignment. 

Low
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Plate 6-9: VP1 Chifl ey Road, at the corner of O’Connor Street looking east Plate 6-10: VP2 looking towards the proposed works at Scenic hill.
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Viewpoint sensitivity Magnitude impact

3
foreground 
view

High

Tourists, residents, cyclists and passengers in 
cars would be affected by the changes and 
have been assessed to have high sensitivity.  
These changes may enhance the driving 
experience for motorists and passengers 
with enhanced views towards the ridgelines 
in the distance. 

High

The cut face sandstone embankment for the new 
approach road would be the major visible elements 
of the proposal, about 15 metres above the existing 
ground level.  The sandstone cut face treatment of the 
embankments would be free from vegetation with.  
The works would require the removal of all existing 
vegetation on either side of the alignment.  The enclosed 
nature and narrow character of the current alignment 
would be altered to an open alignment with views more 
views to the distant ridgeline. 

High

VieWpoint 3

Chifl ey Road looking north, approaching Scenic hill. 

site description

The steeply graded curving alignment of Chifl ey Road is visible from this location, a cut face rock treatment is visible to the east 
with views towards the distant ridgeline to the north.  This section of Chifl ey Road is generally enclosed and narrow.  Traffi c barriers 
are located on western side of the alignment with a steep embankment vegetated by semi-mature trees.  To the east is a rock face 
cutting about 15 metres above ground with a mountain drain running parallel to the alignment. 

Viewpoint selection

This viewpoint is from the perspective of motorists travelling either direction on Chifl ey Road. It addresses foreground views to the 
proposal. 

Viewpoint sensitivity Magnitude impact

4
foreground 
and 
background 
view

High
The local residents, cyclists, tourists would 
have a high sensitivity to change due to the 
cultural signifi cance of the memorial. 

Moderate

The new road alignment cuttings and 
embankments would be constructed in front of 
the ex-POW War memorial lookout, however 
may not be completely visible from this location 
due to the retention of some of the existing 
vegetation and viewpoint’s higher elevation.  The 
approach to Scenic hill at Corney Town may be 
the only component of the alignment visible. 

Moderate to 
High

VieWpoint 4

Views from Scenic hill lookout at the ex-POW War memorial. 

site description

Scenic hill lookout provides a scenic view of lithgow and longer distance views to the surrounding mountains, particularly in 
the west. It is also the location of the ex-POW War memorial. 

Viewpoint selection

This viewpoint is from the perspective of residents, cyclists and tourists west of the proposed road alignment. It addresses 
foreground and background views to the proposal. 

Vp3

Vp4

Plate 6-11: VP3 Chifl ey Road looking north, approaching Scenic hill. Plate 6-12: VP4 views from Scenic hill lookout at the ex-POW War memorial
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Viewpoint sensitivity Magnitude impact

5
foreground 
view

Moderate 

The current location of  VP5 is located at the existing 
driveway. The existing driveway at the hilltop dwelling 
would be realigned to the centre of the top bend.  
Vegetation and distance screen any views into the 
dwelling.  The proposal follows the existing road 
alignment generally in this location of Chifl ey Road 
with the majority of roadside vegetation removed for 
road widening. This is in additon to any views being 
screened by the growth of reinstated vegetation. 

Low 

landform and dense vegetation restricts 
the view of the proposal from the 
dwelling. motorists would have transient 
views of any changes occuring due to 
the proposal .  Therefore, the sensitivity 
of the residents and motorists has been 
assessed as low. 

Low to 
Moderate

Viewpoint sensitivity Magnitude impact

6
foreground

Moderate

Due to their distance from the proposal, the sensitivity 
of the residents and motorists has been assessed 
as low. little or no residents would be viewing 
the proposed alignment from stationary positions, 
motorists would be moving in a east / west direction, 
through the proposed changes. 

Moderate 

The current two lane road would be 
replaced with a four lane widened road 
alignment with line marking and a central 
concrete median.  This would result in a 
an increase in hard surface, increasing the 
extent of road pavement by about eight 
metres.  The majority of trees in this view 
would be removed. New tree planting 
would mitigate the magnitude of the 
works as they mature over time lowering 
the rate of magnitude to moderate. 

Low to 
Moderate

VieWpoint 5

Chifl ey Road, view looking southwest.

site description

This elevation section of Chifl ey Road is steeply graded with a tight bend. A hilltop dwelling is located to the west and the 
driveway connects directly to the proposed road alignment. 

Viewpoint selection

This viewpoint is from the perspective of motorists travelling east on Chifl ey Road. long range views are limited by dense 
vegetation and rock outcrops which fl anks both sides of the road alignment. 

VieWpoint 6

View travelling west towards lithgow on Chifley Road, looking north. 

site description

Chifl ey Road travelling west near the beginning of the proposed works. 

Viewpoint selection

This viewpoint is from the perspective of motorists travelling west on Chifl ey Road. This viewpoint addresses foreground views to 
the proposal. 

Vp5
Vp6

Plate 6-13: VP5 Chifl ey Road, view looking southwest Plate 6-14: VP6  View travelling west towards lithgow on Chifl ey Road, looking north. 

LegenD

Road surface

Batten

Tree removed

LegenD

Road surface

Batten

Tree removed

New property 
access

existing driveway to 
be closed

New property 
access

Chifl	ey	Rd

C
hifl	ey	Rd

Source:  SMMSource:  SMM



70 BELLS LINE OF ROAD CORRIDOR - CHIFLEY ROAD UPGRADE | Urban Design, LanDsCape CHaraCter anD VisUaL iMpaCt assessMent report | SPACkmAN mOSSOP mIChAelS FOR ROADS AND mARITIme SeRVICeS | AUgUST 2016

Viewpoint sensitivity Magnitude impact

7
Middleground 

view

High

Pedestrians, commuter and residents would be affected 
by the changes and have been assessed to have high 
sensitivity.  This is due to the majority of viewers being 
local residents who would see the view often and 
because of the perceived local cultural and heritage 
importance of Scenic hill and trees that would be 
removed. 

To note, car lights at night may increase the visibility of 
Scenic hill to the surrounding dwellings.  Although car 
lights are transient the bright and movement may increase 
the visibility of the proposed road alignment when trees 
are removed.  

Low

The elevated nature of the road 
works and removal of semi-mature 
vegetation on Scenic hill may 
increase the magnitude of works to 
surrounding residential areas. however, 
the viewpoint is largely unaffected by 
the proposal as it is mostly screened 
by the rail embankment and retained 
vegetation on Scenic hill.  This would 
lower the magnitude of works to 
moderate for neighbouring residences 
in Oaky Park. 

Moderate

VieWpoint 7

Bus Stop on Bells Road looking towards Scenic hill 
site description

A rural residential area with low density dwellings at Oaky Park.  The area is characterised by wide grass verges and informal lot 
sizes and with a vernacular of one storey dwellings with corrugated roofs.  The residential area is directly parallel the main Western 
Railway. 

Viewpoint selection

This viewpoint is from the perspective of motorists, residents and commuters in Oaky Park. It addresses middle ground views to 
the proposal. 

VieWpoint 8

View from Brewery lane at Oaky Park looking south towards Scenic hill. 
site description

The from Brewery lane is adjacent an unnamed playing fi eld at Oaky Park. 
Viewpoint selection

This viewpoint is from the perspective of residents and tourists north of the proposed road alignment. It addresses background 
views to the proposal. 

Vp7 Vp8

Plate 6-15: VP7 Bus Stop on Bells Road looking towards Scenic hill Plate 6-16: View from Brewery lane at Oaky Park looking south towards Scenic hill. 

Viewpoint sensitivity Magnitude impact

8
Middleground 

view

High

Pedestrians, commuter and residents would be 
affected by the changes and have been assessed 
to have high sensitivity.  This is due to the majority 
of viewers being local residents who would see 
the view often and because of the perceived local 
cultural and heritage importance of Scenic hill and 
trees that would be removed. 

To note, car lights at night may increase the visibility 
of Scenic hill to the surrounding dwellings.  Although 
car lights are transient the bright and movement 
may increase the visibility of the proposed road 
alignment when trees are removed.  

Low

The elevated nature of the road 
works and removal of semi-mature 
vegetation on Scenic hill may 
increase the visibility of works 
to surrounding residential areas. 
however, the viewpoint is largely 
unaffected by the proposal as 
it is mostly screened by the rail 
embankment and retained vegetation 
on Scenic hill.  This would lower the 
magnitude of works to moderate for 
neighbouring residence in Oaky Park. 

Moderate
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Viewpoint sensitivity Magnitude impact

9
foreground

view

Low 

Due to the number of receptors and travel speed of 
motorists the sensitivity has been assessed as low. 

Moderate

The removal of trees on Chifl ey Road 
at Clarence, would be the main element 
from the proposal from this location. 
magnitude would be moderate on the 
area changing from an enclosed road to 
an open expansive road.

Low to 
Moderate

Viewpoint sensitivity Magnitude impact

10
foreground 
view

Moderate 

The motorists, cyclists, tourists 
and train commuters on the main 
Western Railway line would have a 
moderate sensitivity to the proposed 
works. however, the visibility of the 
works would be reduced due to the 
speed of travel and overtime the 
growth of planted vegetation. 

High 

The existing bridge, despite sitting comfortably within 
the mountainous setting, remains, the dominant 
piece of infrastructure within the landscape and 
its surrounds. The proposed bridge would require 
removal of vegetation on the top of railway cuttings.

Moderate to 
High

VieWpoint 9

Chifl ey Road approaching Clarence road over rail Bridge. 
site description

The existing road alignment is undulating with a 3 lane alignment, a single eastbound lane and a two lane westbound alignment 
along with a shoulder on each side.  The existing alignment is well vegetated with semi-mature trees screening the main 
Western Railway line to the west. 

Viewpoint selection

This viewpoint is from the perspective of motorists travelling east on Chifl ey Road.  This viewpoint addresses foreground views 
to the proposal. 

VieWpoint 10

View looking west looking towards the proposed Clarence road over rail bridge

site description

The proposed bridge is located 5m parallel to the existing bridge.  The existing bridge would be replaced by the proposed bridge 
5m north, resulting in the clearing of native vegetation due to a replacement bridge and approaches. 

Viewpoint selection

This viewpoint is from the perspective of motorists travelling west on Chifl ey Road over the existing Clarence road over rail 
bridge.  This viewpoint addresses foreground views to the proposal. 

Vp9

Vp10

Plate 6-17: VP9 approach road to Clarence road over rail bridge  Plate 6-18: VP10 Clarence road over rail bridge 
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Viewpoint sensitivity Magnitude impact

11
foreground 
view

Low 

motorists travelling on the eastbound carriageway would 
view the proposed works and would have moderate 
sensitivity due to the semi-rural setting and their speed of 
travel. The visibility of the works would be high due to the 
removal of the vegetation on the cut face and at the top of 
the embankment and the artifi cial nature of the shotcrete 
application. The proposed mitigation measures would 
reduce the impact of the works to a moderate level.  

Moderate 

This area is where the broken bend 
would be realigned with the proposed 
bridge.  Removal of vegetation would 
be required for the proposed alignment. 
however, the bushland is dense in this 
area and would tolerate the loss of such 
vegetation without altering the areas 
character considerably.

Low to 
Moderate

VieWpoint 11

Chifl ey Road looking north, approaching Newnes junction. 

site description

View looking east on the broken back curve approximately 400m west of the road over rail bridge

Viewpoint selection

This viewpoint is from the perspective of motorists travelling in an easterly direction on Chifl ey Road at Clarence It addresses 
foreground views to the proposal. 

Vp11

Plate 6-19: VP11 looking easterly at Clarence
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6.5.1  sUMMary of VisUaL iMpaCt ratings

The visual impact assessment of the proposal described above represents a 
qualitative assessment based on Visual Catchment Zones (VCZ), long-range 
viewpoints and road users of the proposal.  table 6-3 summarises the assessment 
results: 

Table 6-3: Visual impact assessment summary

# sensitivity Magnitude Visual impact

1 Low Low Low

2 Moderate Low Low to Moderate

3 High High High

4 Moderate High Moderate to High

5 Moderate Low Low to Moderate

6 Moderate Low Low to Moderate

7 High Low Moderate

8 High Low Moderate

9 Low Moderate Low to Moderate

10 Moderate Moderate Moderate to High

11 Low Moderate Low to Moderate

6.5 sUMMary of VisUaL iMpaCts

6.5.2  oVeraLL stUDy area iMpaCts

The proposal would have an impact on views in and around the study area.  While 
the works, for the most part, are to take place in an established road corridor, 
they would impact on all  VCZs to some degree, with the greatest of impact being 
where there would be the removal of vegetation for large batters at Scenic hill and 
Clarence.

The proposed roadworks largely retain the existing alignment, with adjustments to 
the alignment to tie into the proposed bridge.  The proposed bridge would not alter 
the experience of crossing the main Western Railway line considerably. In terms 
of visual experience the proposed bridge and its tie-ins would increase the bridges 
prominence, resulting in a more desired experience for motorists and cyclists.

The overall visual impacts would be moderate to low depending on the range from 
which the proposal is viewed, as well as the components of the proposal that are 
visible from each viewpoint. 

Refer table 7-1 for urban design recommendations and mitigation strategies. 
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6.6.1  LanDsCape pHotoMontages

The following pages depict photomontages of the potential visual impacts 
rendered by the proposal from two viewpoints: 

• Scenic hill: The the foreground views of the road alignment from a motorists 
perspective and a birdseye view of the eastern approach to Scenic hill. (refer 
plates 6-20 - 6-23)

These visualisations are artist’s impressions of the proposed structure and bridge 
elements in the context of the existing landscape.  They serve to indicate the 
scope and extents of potential visual impacts to landscape character in the vicinity 
of the study area. 

6.6 LanDsCape pHotoMontages
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Plate 6-20: Preliminary Image of the proposed road upgrade on approach to Scenic hill
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Plate 6-21: Preliminary image of the proposed road upgrade at middle Bend travelling east
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Plate 6-22: Preliminary image of the proposed road upgrade at Top Bend travelling west
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Plate 6-23: Preliminary image  of the proposed upgrade on approach road to Top Bend
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7. Mitigation MeasUres & ConCLUsions

7.1 Overview

7.2 mitigation measures

7.3 Conclusion
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7.1 oVerVieW 7.2 Mitigation MeasUres

In order to generate a proposal outcome that integrates the engineering and 
performance objectives with urban and landscape design objectives, a two-stage 
process has taken place: 

• Iterative engineering and urban design running in parallel creates the integration 
of road elements into the landscape.

Development of mitigation measures to further reduce the impacts of the 
proposal’s road and associated structures and elements on areas adjoining the road 
corridor.

This process aims to produce a design outcome that has high visual quality, whilst 
also satisfying technical requirements. In order to achieve this, a range of mitigation 
measures must be incorporated into the proposal during the various stages of 
design, construction and ongoing maintenance. 

These measures, when considered in combination and when implemented at the 
various stages, provide a robust urban and landscape design solution that protects 
and enhances the existing landscape character and visual quality of the Chifley Road. 

mitigation measures are treatments that are recommended to reduce the impact of 
the proposal.  They include ways to lessen the visual effect of the proposal itself and 
also to identify treatments near critical view areas to reduce the visual impacts of 
the proposal. 

mitigation measures also aim to reduce impacts on existing landscape character 
through consideration of existing site features, cultural and environmental heritage.  
These mitigation measures are also designed to improve environmental conditions 
or lesson the physical impacts on the environment.

Therefore it is possible to implement these measures across all facets of the 
proposal, particularly road elements design, earthworks design and revegetation 
methodologies.

table 7-1 summarises the means by which the mitigation measures would be 
incorporated into the proposal. 

Refer to Chapter 4 of this report for urban and landscape strategy plans and 
concept plans for graphic representation of these recommendations. 

Refer to Chapter 5 of this report for landscape implementation strategies to assist 
with visual impact mitigation.
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strategy & issUe stage recommendation rationale

Quality of structures:

• The new bridge across the main Western Rail 
line would be a large structure but would be 
only seen by motorists and train commuters 
at a high speed.

Design • The proposed bridge has been designed to the standard assigned to this category of bridge as defined in the 
Roads and maritime - Bridge Aesthetics guidelines and further detailed design should maintain these standards 

• The bridge structure is to be well-integrated into adjacent landform so that it appears as an extension of the 
landform

• The main bridge elements should have a smooth finish, clean lines and a minimum structural depth consistent 
with the overall span and method of construction.

• The proposed bridge, is only partially visible from the road user and train users perspective and would be viewed from a 
transitional perspective.

Construction • Construction work zones are to be limited to areas adjacent to the proposed works

• Concrete form work is to be a high quality, with five precast concrete bridge girders.  The 1m deep girders 
provide a single span of 18.5m over the railway and an overall width of the bridge surface (deck) of about 
12m.

• Impacts to existing open woodland landscape and ecosystems are to be minimised to allow the protection of existing riparian 
vegetation, establishment of new vegetation and protection of habitat.

• Quality construction techniques and outcomes improve the overall perception of the bridge from the road.

maintenance • Bridge maintenance is to be provided for in terms of sufficient access to bridge bearings in accordance with 
Roads and maritime requirements in order for the bridge to be maintained correctly. Bridge access is to be 
well-integrated into the bridge abutments.

• high quality construction, materials and visual attractiveness of the bridge structure would reduce likelihood of vandalism, increase 
longevity of structure.

• A new retaining wall at Scenic hill would be 
potentially constructed 120 metres long and 
1.5m high - immediately east of the ex-POW 
memorial access. 

Design • The design of retaining walls to utilise visually recessive materials and colours, as well as, screen planting to 
minimise visual dominance and using sculpted shotcrete finishes to blend with surrounding exposed rock 
cuttings. 

• The recessive colour would allow for the visual character of the adjoining  bushland planting to dominate. This would also help to 
make the wall visually recede when viewed by motorists.

Construction • Retaining walls (Scenic hill only) would be constructed of precast units in order to minimise the construction 
footprint and removal of existing vegetation. Provide screen planting below walls and utilise visually recessive 
materials in order to minimise visual dominance. For example; dark aggregate finish set with dark grey 
concrete panels exposed. 

•  The integral finish to the concrete panels would be practical for construction and reduce long term maintenance requirements.

maintenance • ensure access to the wall is provided so that the structure and materials can be maintained. • maintenance of structures improves longevity of the structure and the overall perception by road users and local residents.

Integration of earthworks design with  
existing landform:

• The proposal would involve earthworks 
including cuttings and fill embankments to 
achieve the necessary horizontal and vertical 
alignments. 

Design • The potential visual impact of these earthworks and associated structures can be minimised by careful design 
that integrates with adjoining landform. This would be achieved through rounding of the top of cut batters, 
tailing-off of cut batters and a gradual flattening of grades at ends of fill embankments in order to avoid sharp 
transitions at ends.  

• Integration of existing and proposed landform provides a more visually appealing urban design outcome and reduces visual 
abruptness of the proposal.

Construction • Retaining walls would be constructed of precast units in order to minimise the construction footprint and 
removal of existing vegetation. Provide screen planting below walls and utilise visually recessive materials in 
order to minimise visual dominance. For example; dark aggregate finish set with dark grey concrete panels 
exposed. 

• Construction techniques would be in accordance with design so that urban design and visual impact mitigation objectives are met.

maintenance • ensure access is provided so that the structure and materials can be maintained. • maintenance of structures improves longevity of the structure and the overall perception by road users and local residents.

• The proposal would involve the use of 
shotcrete in areas where there is insufficient 
space for stable cuttings 

Design • All shotcrete applications visible from the road or surrounding public areas must be designed so that the 
application is as unobtrusive as possible in the local context.

• Consider a wide range of techniques in the design of the shotcrete applications to provide  a texture and oxide applications to the 
concrete finishes in order to produce an outcome that is unobtrusive in the local context.

Construction • Stabilisation treatments (including shotcrete) should be applied progressively with excavation rather than left 
to the end.

• This tends to minimise usage which is a cost saving and satisfies both geotechnical and urban design objectives.

maintenance

Retention of existing vegetation: 

• The proposal would involve the removal of 
some relatively small areas of vegetation likely 
to be visible from the road and unlikely to be 
visible from surrounding viewpoints.

Design • Design the proposal to avoid impact to prominent trees and vegetation communities where possible

• existing threatened species are to be retained and protected wherever possible

• Retaining walls and batters to be steepened to grades suitable for the proposed surface treatment in order to 
minimise the overall footprint of the proposal

• Design water quality structures and drainage lines to avoid existing vegetation where possible.

• Retention of existing vegetation greatly assists with integrating the new work with the existing landscape, hence reducing visual 
impacts of the proposal

• Retention of existing vegetation also helps contribute to biodiversity.

Construction • Work areas to be clearly defined, managed and supervised to ensure vegetation loss is minimised. • Construction activities can increase impacts on existing vegetation where improperly managed.

maintenance • Clear zones to be kept to the minimum required in order to allow regeneration to occur, particularly in parts 
of the proposal where regeneration would assist with screening.

• Occasionally local or regional clear zone requirements may vary from standard Roads and maritime procedures. existing precedents 
may be considered where adopting the minimum clear zone requirements would assist with establishment and regeneration.

Table 7-1: Summary of mitigation measures 
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strategy & issUe stage recommendation rationale

Revegetation and planting methodologies  
and contingencies:

• The proposal would involve areas of planting 
and revegetation.

Design • Utilise a series of methodologies to ensure best outcomes in specific locations eg. Open woodlands and 
lowland swamps (Clarence).  methodologies would consist of hydroseeding, hydromulching and direct seeding 
of landscape areas effected by the construction of the proposed road alignment.   

• Revegetation methodologies have been designed to make use of local conditions and the limited availability of 
materials.

Construction • existing vegetation removed on the project is to be reused in the form of mulch in planting and revegetation 
of areas. 

• Contractor education on specialised revegetation methodologies is critical from the outset of the construction 
phase of the proposal

• Consultation with the community is also critical so that Day 1 and long-term revegetation success 
expectations can be managed.

maintenance • Discuss specific maintenance procedures with Roads and maritime maintenance teams early so that regimes 
are specific to the revegetation methodologies employed

• Raise awareness that revegetation methods may take time and would not provide Day 1 impact in locations 
where this method is utilised.

• maintenance regimes (or lack of maintenance in some instances) is critical to ongoing success of the 
revegetation methodologies employed on the proposal.

minimisation of road furniture and signage:

• Fencing, barriers and signage would be 
retained as part of the proposal and have the 
potential to clutter the visible landscape.

Design • Signage locations are to be coordinated with other roadside elements including structures, furniture, fencing 
and landscape treatments

• Bridge barriers would be a half ‘Type F’ with a double rail which would continue along the top of the retaining 
walls. Barriers would be ‘W’ beam due to spatial constraints and safety requirements.

• Reduction and integration of these elements would help to reduce visual clutter.

Construction • look for opportunities to minimise designed signage, particularly where changes to the alignment have 
occurred during construction.

• Reduction and integration of these elements helps to reduce visual clutter.

maintenance • maintain signage and other furniture elements in good order so that the road remains well-presented and a 
reflection of the local community.

• high quality materials and visual appearance of roadside elements would reduce likelihood of vandalism, 
increase longevity and encourage local ‘ownership’.

Use of “soft engineering” and well-integrated  
drainage facilities:

• Drainage channels would be implemented at 
the top of the proposed cuttings at Scenic 
Hill

Design • Visible roadside channels would be vegetated or rock lined

• Concrete lined channels would be avoided as much as possible.  Where they are to be used, the concrete 
would be coloured and/or heavily roughened as-well-as rock lined. 

• Drainage channels would be designed to visually integrate with their surroundings as much as possible. 

Construction • Prepare drainage prototypes off-site or in non-visible areas. • establish criteria for drainage linings that are acceptable from a visual perspective.

maintenance • maintain drainage structures where required noting that revegetation and darkening are emphasised as a 
positive outcome from an urban design perspective.

• Ongoing settling-in and weathering would assist with visual integration.

Retention of vistas and visual links between local 
landmarks and elements:

• Views are important to local residents and 
provide interest to road users.

Design • Reintegration of existing species along the road alignment would maintain consistent views along the 
shoreline.

• local views assist with creating a ‘sense of place’ for the road user

• maintaining local vistas assists with retaining existing cultural landscape values. 

Construction • ensure trees and revegetation areas are in conformance with the drawings and look for opportunities to 
‘ground-truth’ planting locations for further adjustment.

• existing site features not always exactly replicated in site surveys.

maintenance • maintain important vistas during maintenance regimes

• Do not remove revegetation associated with screening unless within clear zones.

• Regeneration would occur within landscape revegetation areas and these areas would evolve over time.

Retention of local transport connections:

• local connectivity is critical to maintaining 
local community functions and activities.

Design • maintain connectivity principles throughout design development. • ensure local residents can easily access their properties and maintain local road network.



85Mitigation MeasUres & ConCLUsion 

7.3 ConCLUsion

The study area for the safety upgrades of Chifley Road is made up of natural 
features consistent with mountainous roads across the Blue mountains.  known 
for dramatic scenery, it encompasses steep cliffs, eucalyptus forests, waterfalls and 
villages dotted with guest houses and industry.  The towns and villages surrounding 
the study area are connected by Chifley Road, which forms part of the identity to 
this region. 

Outside of the main centre of lithgow are established residential areas, and 
industrial areas, generally concentrated around the regional road and rail corridors 
and surrounded by the agricultural areas that comprise the city’s rural hinterland. 

Understanding the built, natural and community character of lithgow and 
characteristics of the existing historic Chifley Road, analysing the impacts that a new 
crossing of the Clarence road over rail in this location and associated road upgrades 
can make, identifying opportunities for mitigation and public space improvements, 
and articulating urban design objectives and principles has been an integral part of 
designing the project. An iterative, inter-disciplinary, process has been adopted to 
produce:

• An integrated design that best fits in with its context, complements the 
existing road setting, minimises the impacts and mitigates the impacts that are 
unavoidable. 

• A proposed bridge design that is elegant and well considered in the whole, 
parts and detailed elements. 

The project aims to supplement the existing bridge and, in doing this, would 
introduce a number of elements into the environment, as described in this report, 
includes: 

at CLarenCe: 

• Constructing a new road bridge over the main Western Railway, offset by about 
five metres to the north of the existing bridge. 

• A bridge superstructure consisting of five precast concrete bridge girders 
(beams).  The 1m deep girders provide a single span of 18.5m over the railway 
and an overall width of the bridge surface (deck) of about 12m

• Bridge supports (abutments) consisting of reinforced concrete ‘sill’ beams 
founded on rock (similar to the existing bridge).

•  Demolishing the existing Clarence road over rail bridge

• Additional roadwork on the bridge approaches in both directions to merge the 
alignment of the new bridge with the existing road alignment

• Realigning the existing curve (440m of road) at the north-east end of the work 
(about 350m from the bridge) to remove the existing ‘broken back’ curve. 
Improving the intersection between

• Chifley Road and Clarence Colliery Road including better sight distances, 
intersection marking and providing an eastbound acceleration lane away from 
the intersection

• extending the existing sandstone arch culvert on the broken back curve 
approximately 400m west of the road over rail bridge on the downstream 
(southern) side for about 12-14m with associated minor waterway work within 
Dargan Creek Reserve

• Upgrading the existing drainage of surface water off the road including 
measures to manage water quality.

at sCeniC HiLL: 

• Widening the existing road with curve improvements for the top and middle 
curves; and providing two westbound lanes from the top curve down to the 
access to the ex-POW memorial

• Realigning the bottom curve to a 40m radius with minor grade improvements

• Building a concrete median barrier for the full length of the Scenic hill road, 
with a break in the barrier to allow access to the ex-POW memorial

• Improving the access road to the ex-POW memorial including an 80m-long 
right-turn lane from Chifley Road

• Building a retaining wall about 120m long to the east of the ex-POW memorial 
access

• Upgrading the existing drainage of surface water off the road including 
measures to manage water quality

• Providing a maintenance track on the eastern side of the road at the middle 
curve of Scenic hill to allow access to the top of the large cutting associated 
with this curve

• Removing the heavy vehicle safety ramp next to the bottom curve

• Retaining the existing speed and weather activated warning signs

• Public utilities adjustment

• Ancillary facilities required for the construction of the project, including some 
or all of the following: site compounds, concrete batching plant, precast facilities, 
and stockpile areas for materials and temporary storage of spoil and mulch.

The overall fabric of the historic town centres and streetscapes of lithgow and 
Clarence are kept largely intact, however, there are unavoidable high visual and 
landscape character impacts concentrated at Scenic hill, Clarence road over rail - 
which require mitigation.  The urban design and landscape objectives and principles 
developed take into account urban design and visual character not only for the 
study area itself, but also reflect its relationship with the surrounding open woodland 
and urban areas.  The urban design, bridge and landscape concept has been 
developed to achieve an integrated outcome that helps fit the project as sensitively 
as possible into its context and to minimise the impacts of the project on the future 
character of the area, through the incorporation of a number of mitigation measures.  
The urban design would: 

• ensure attractive views into the broader landscape are maintained by 
revegetating disturbed areas along the road edges

• Incorporate materials and finishes for new road elements that are site 
appropriate and reduce their prominence including the retaining wall and 
shotcrete finishes 

• ensure there is a visually complementary relationship between the proposed 
bridge and its local context 

• Include a planting design intended to reduce the scale of the proposed road 
infrastructure by the provision of appropriate tree species in the streetscapes of 
the urban areas of lithgow and provide distinctive town entry points. 

• Provide screening, through the use of native plant species, of the road 
infrastructure to residential areas

Development of the project during a future detail design phase should consider 
the further key mitigation strategies outlined in this report to further integrate the 
project into ‘Bells Line of Road Long Term Plan’ (Roads and maritime, 2012). 
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