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Figure 4-1 Targeted survey locations - fauna 
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Summary of flora and fauna survey effort and timing 

The survey effort is summarised in Table 4-6. Detailed taregeted survey methods are provided in Table 

4-7. Weather conditions for each of the surveys are provided in Table 4-8. 

Table 4-6: Survey effort summary 

Date Methods Person hours 

9
th

 - 10
th

 September 2013 Targeted searches for threatened flora species and 
habitat assessment.  Diurnal surveys and Anabat 
recordings. 

36 

23
rd

 - 25
th

 September 2013 Diurnal and nocturnal surveys, including harp 
trapping, spotlighting, Anabat recordings, and call 
playback, were undertaken. 

42 

20
th

 - 22
nd

 January 2014 Green and Golden Bell Frog and wetland bird survey. 33 

1
st

 - 3
rd

 September 2014 Targeted searches for threatened flora (Illawarra 
Greenhood Orchid, Illawarra Zieria, and Curved Rice-
flower) as well as five vegetation plots, undertaken in 
Croom Reserve. 

32 

22
nd

 - 26
th

 September 2014 Further targeted searches for threatened flora, 
BioMetric vegetation plots in areas of Illawarra 
Lowlands Grassy Woodland (5 plots), and other impact 
areas including Frazer’s Creek (7 plots). 

80 

20
th

 - 22
nd

 October 2014 Further targeted searches for threatened flora 
(including Eastern Flame Pea), BioMetric vegetation 
plots in areas of Illawarra Lowlands Grassy Woodland 
(7 plots), and Freshwater Wetlands (3 plots) within the 
study locality (including potential offset areas). 

24 

3
rd

 - 7
th

 November 2014 Targeted searches for threatened fauna such as 
microbats and bitterns, as well as BioMetric 
vegetation plots within Illawarra Lowlands Grassy 
Woodland (6 plots) and Freshwater Wetlands (11 
plots) within the study locality (including potential 
offset areas). 

100 

8
th

 December 2014 Visual habitat assessments of Freshwater Wetland 
areas in the south of the study area. 

2 

8th – 17
th

 December 2014 Targeted searches for Green and Golden Bell Frogs. 24 

14
th

 October 2016 Biometric vegetation plots within an area subject to 
potential design change (post-EIS). Swamp Oak - 
Prickly Tea-tree - Swamp Paperbark swamp forest (2 
plots). 

1.5 

16
th

 November 2016 Biometric vegetation plot within an area subject to 
potential design change (post-EIS). Swamp Oak - 
Prickly Tea-tree - Swamp Paperbark swamp forest (1 
plot). 

1 

12
th

 January 2017 Biometric vegetation plots within the development 
footprint in areas of Swamp Mahogany Swamp 
Sclerophyll (1 plot), , River Oak (1 plot), Forest Redgum 
(3 plots), and Swamp Paperbark – Swamp Oak (2 
plots). 

5 
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Date Methods Person hours 

13
th

 February 2017 Biometric vegetation plots within the development 
footprint in areas of Swamp Paperbark – Swamp Oak 
(1 plot) and Illawarra Lowlands Grassy Woodland (1 
plot). 

2 

Table 4-7  Targeted survey methodology details 

Candidate Species Minimum survey requirements 
1
 Survey completed 

Australasian Bittern  

Botaurus 
poiciloptilus 

1 hr observation survey at dawn/dusk at 

natural wetlands 

A 20-minute census at dawn or an hour 

before dusk at each identified source of 

water 

All year 

2 x 1 hr dawn survey at 5 wetlands – Jan 

2014 

3 x 1 hr evening listening period at 5 
wetlands, followed by an active habitat 
search – Nov 2014 

Black Bittern 

Ixobrychus 

flavicollis 

1 hr observation survey at dawn/dusk at 

natural wetlands 

A 20-minute census at dawn or an hour 

before dusk at each identified source of 

water 

All year 

2 x 1 hr dawn survey at 5 wetlands – Jan 

2014 

3 x 1 hr evening listening period at 5 

wetlands, followed by an active habitat 

search – Nov 2014 

Black-necked Stork 

Ephippiorhynchus 

asiaticus 

1 hr observation survey at dawn/dusk at 

natural wetlands 

A 20-minute census at dawn or an hour 

before dusk at each identified source of 

water 

All year 

2 x 1 hr dawn survey at 5 wetlands – Jan 

2014 

 

Black-tailed Godwit 

Limosa limosa 

1 hr observation survey at dawn/dusk at 

natural wetlands 

A 20-minute census at dawn or an hour 

before dusk at each identified source of 

water 

All year 

2 x 1 hr dawn survey at 5 wetlands – Jan 

2014 

 

Eastern Flame Pea 

Chorizema 

parviflorum Benth. 

(a shrub) 

population, 

Wollongong and 

Shellharbour local 

government areas 

Parallel field traverse (OEH 2016) 

Sept-Dec 

Targeted searches within study area (25 

hrs total) – Sept 2013. 

Targeted searches at 10 sites (54 hrs) – 

Sept to Nov 2014 

6 biometric plots within development 

footprint in areas of ILGW - 2014 

Comb-crested 

Jacana 

Irediparra 

gallinacea 

1 hr observation survey at dawn/dusk at 

natural wetlands 

A 20-minute census at dawn or an hour 

before dusk at each identified source of 

water 

All year 

2 x 1 hr dawn survey at 5 wetlands – Jan 

2014 
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Candidate Species Minimum survey requirements 
1
 Survey completed 

Eastern Osprey 

Pandion cristatus 

Assessment of breeding and foraging 

habitat  

1 ha 20-minute search 

All year 

2 ha 20-minute search at 7 sites (2hrs 20 

minutes) - 2013 

Opportunistic sightings 

Eastern Pygmy 

Possum 

Cercartetus nanus 

Assessment of breeding and foraging 

habitat  

Arboreal Elliott traps 

Arboreal hair tubes 

Spotlighting - 2 surveys (separate nights) 

of 1 hour and 1km up to 200 hectares of 

stratification unit, walking at 

approximately 1km per hour 

Stagwatching - observing potential roost 

hollows for 30 minutes prior to sunset 

and 60 minutes following sunset 

Habitat assessment - Sept 2013 

Spotlighting at 2 sites over 2 nights (4.67 

hrs) – Sept 2013 

Gang-gang 

Cockatoo 

Callocephalon 

fimbriatum 

Assessment of breeding and foraging 

habitat  

1 ha 20-minute search 

All year 

2 ha 20-minute search at 7 sites (2hrs 20 

minutes) – 2013 

Habitat assessment including hollow-

bearing tree survey - Sept 2013 

Opportunistic sightings 

Green and Golden 

Bell Frog 

Litoria aurea 

Combination of tadpole surveys, call 

surveys and active searching both during 

the day and night.  

Small areas of habitat (less than 0.3 

hectares) should be surveyed for a 

minimum of one hour on three separate 

occasions during the species’ activity 

period.  

Larger areas, which may include whole 

wetlands and lagoon margins, are more 

difficult to survey and require a 

minimum of three separate four-hourly 

searches during the species’ activity 

period (EIA guidelines).  

Aug-Mar 

Habitat assessment – Sept 2013 

Call playback and spotlighting at 2 sites 

(40 mins) - Sept 2013 

Call playback at 10 sites over 4 nights 

(after rain) - Jan 2014 and Dec 2014 

Grey headed Flying 

Fox 

Pteropus 

poliocephalus 

Spotlight observations, roost surveys. 

For targeted survey near likely food 

resources: 2 x 1 hour spotlighting on two 

separate nights 

Habitat assessment - Sept 2013 

Spotlighting at 2 sites over 2 nights 

(4.67 hrs) – Sept 2013 
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Candidate Species Minimum survey requirements 
1
 Survey completed 

Illawarra 

Greenhood 

Pterostylis gibbosa 

Given the cryptic nature of P. gibbosa, 

random meander searches are not 

considered to be an appropriate survey 

technique. In potential habitat for the 

species, transects should be walked at 6 

metre intervals, searching within 3 

metres on either side. 

June-Sept 

Targeted searches - informal transects 

(meanders) at distances of 3 - 6 m 

(depending on vegetation density), 

covering as much of the vegetation patch 

as was accessible. 

Targeted searches within study area (70 

hrs total) – Sept 2013 and Sept to Nov 

2014 

6 biometric plots within development 

footprint in areas of ILGW - 2014 

Illawarra Zieria 

Zieria granulata 

Parallel field traverse (OEH, 2016) 

All year 

Habitat assessment - Sept 2013 

Targeted searches in woodland habitat 

(12 hrs total) Sept to Nov 2014 

39 biometric plots in study area – 2014 

and 2017 

Koala 

Phascolarctos 

cinereus 

Assessment of breeding and foraging 

habitat 

Call playback - 2 sites per stratification 

unit up to 200 hectares, plus an 

additional site per 100 hectares above 

200 hectares. Each playback site must 

have the session conducted twice, on 

separate nights 

All year 

Habitat assessment - Sept 2013 

Opportunistic sightings 

Large-eared Pied 

Bat 

Chalinolobus 

dwyeri 

Search rocks, overhangs and 

caves/mines, call survey, trapping. 

All year 

Habitat assessment - Sept 2013 

2 anabat nights at 2 sites - Sept 2013 

2 harp trap nights at 1 site - Sept 2013 

4 anabat nights and 2 stagwatching 

nights -Nov 2014 

Lespedeza juncea 

subsp. sericea 

population, 

Wollongong Local 

Government Area 

Lespedeza juncea 

subsp. sericea - 

endangered 

population 

Parallel field traverse (OEH, 2016) 

Dec-May 

6 biometric plots within development 

footprint in areas of ILGW - 2014
8
 

                                                             
8
 Known population does not occur within study area. 
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Candidate Species Minimum survey requirements 
1
 Survey completed 

Little Eagle 

Hieraaetus 

morphnoides 

Assessment of breeding and foraging 

habitat  

All year 

Habitat assessment - Sept 2013 

2 ha 20-minute search at 7 sites (2hrs 20 

minutes) - 2013 

Opportunistic sightings 

Narrow-leafed 

Wilsonia 

Wilsonia 

backhousei 

Parallel field traverse (OEH, 2016) 

All year 

Not previously recorded in study area - 

unsuitable habitat 

Pimelea curviflora 

subsp. curviflora 

Pimelea curviflora 

subsp. curviflora 

Parallel field traverse (OEH, 2016) 

Feb-Dec 

26 biometric plots within areas of ILGW – 

2014 

Prickly Bush-pea 

Pultenaea aristata 

Parallel field traverse (OEH, 2016) 

All year 

Not previously recorded in study area - 

unsuitable habitat 

Regent Honeyeater 

Anthorchaera 

phrygia 

Area searches in suitable habitat, 

preferably in the morning but other 

times may also be appropriate. Area 

searches of 20 hrs over 10 days (DEWHA, 

2010) 

All year 

Habitat assessment - Sept 2013 

2 ha 20-minute search at 7 sites (2hrs 20 

minutes) - 2013 

Opportunistic sightings 

Southern Brown 

Bandicoot (eastern) 

Isoodon obesulus 

subsp. obesulus 

Assessment of breeding and foraging 

habitat 

All year 

Habitat assessment - Sept 2013 

Spotlighting at 2 sites over 2 nights (4.67 

hrs) – Sept 2013 

Square Raspwort 

Haloragis exalata 

subsp. exalata 

Parallel field traverse (OEH, 2016) 

All year 

Biometric plots x 17 in wetland and 

riparian habitat of study area 

Square tailed Kite 

Lophoictinia isura 

Assessment of breeding and foraging 

habitat 

All year 

Habitat assessment - Sept 2013 

2 ha 20-minute search at 7 sites (2hrs 20 

minutes) - 2013 

Opportunistic sightings 

Spiked Rice-flower 

Pimelea spicata 

Targeted survey should be undertaken 

using the random meander method, 

favouring suitable habitat areas (i.e. 

open areas), and survey effort should be 

at least one hour per hectare of suitable 

habitat. 

All year 

Habitat assessment – Sept 2013 

Targeted searches at 10 sites (54 hrs) – 

Sept to Nov 2014 

Biometric vegetation plots x 51 in study 

area 

Squirrel Glider 

Petaurus 

norfolcensis 

Assessment of breeding and foraging 

habitat  

All year 

Habitat assessment including hollow-

bearing tree survey - Sept 2013 

Spotlighting at 2 sites over 2 nights (4.67 

hrs) – Sept 2013 
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Candidate Species Minimum survey requirements 
1
 Survey completed 

White-flowered 

Wax Plant 

Cynanchum 

elegans 

Parallel field traverse (OEH, 2016) 

All year 

Habitat assessment – Sept 2013 

Targeted searches at 10 sites (54 hrs) – 

Sept to Nov 2014 

Biometric vegetation plots x 51 in study 

area 

White-footed 

Dunnart 

Sminthopsis 

leucopus 

Assessment of breeding and foraging 

habitat  

All year 

Habitat assessment - Sept 2013 

Spotlighting at 2 sites over 2 nights (4.67 

hrs) – Sept 2013 

1Where possible, EIA guidelines from NPWS have been used. 



Biodiversity Assessment Report 
Albion Park Rail Bypass 

 

5726 Final V2.1 93 

Weather conditions during the field surveys 

Table 4-8  Weather conditions during the field surveys, recorded at Albion Park. 

Date Temperature min 

(°C) 

Temperature max (°C) Rain (mm) Max wind speed (km/h) 

09/09/13 10.2 31.4 0 31 

10/09/13 12.7 27.0 0 72 

23/9/13 8 22.5 0.2 24 

24/9/13 13 30.4 0 50 

25/9/13 9.4 27.2 0 35 

20/01/14 20.0 21.5 6.6 33 

21/01/14 18.4 23.6 8.6 20 

22/01/14 18.9 23.4 1.8 44 

01/09/14 4.7 23.5 0 31 

02/09/14 12.4 17.3 0 70 

03/09/14 8.8 15.2 11.2 85 

23/09/14 5.3 21.1 0 33 

24/09/14 5.8 22.7 0 30 

25/09/14 13 21.5 0 44 

20/10/14 17 17.5 0 76 

21/10/14 12.9 17.8 3.4 33 

22/10/14 14.5 20.8 0 52 

03/11/14 12.3 19.6 0 35 

04/11/14 15.6 21.1 0 50 

05/11/14 16.5 21.4 0 61 

06/11/14 15.8 19.2 5 54 

07/11/14 12.5 20.8 0 17 

08/12/14 20.2 29.9 0.6 67 

09/12/14 19.6 21.3 6.8 35 

15/12/14 16.5 23.9 0 39 

16/12/14 19 24.2 0 54 

16/10/16 6.4 31.3 0 48 

14/11/16 16.6 23.1 0 52 

12/01/17 19 27.9 0 30 

13/02/17 11.7 25.4 0.4 35 
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4.2.3 Survey results 

One hundred and eighty flora species and 93 fauna species were detected during the surveys.  

Of all the species recorded, two flora species and seven fauna species, are listed as threatened species, 

either under NSW or Commonwealth legislation. 

Several threatened species returned by the BCC assessment as requiring survey (and therefore with 

potential to generate species credits) were considered to have some potential to occur in the 

development footprint however, based on the extensive survey effort undertaken (described in Section 

4.2.2) and the areas that would be removed by the development, only the endangered population of 

Eastern Flame Pea Chorizema parviflorum is considered likely to be adversely impacted by the 

development.  

Species of note are discussed below to justify this assertion that only the Eastern Flame Pea would be 

adversely affected and therefore generate species credits. In addition, a table of threatened species 

evaluations is included in Appendix E that describes habitat presence, likelihood of occurrence and why 

impacts to threatened species detected in background searches were considered likely/unlikely.   

Eastern Flame Pea 

The endangered population of Eastern Flame Peas that is found in the Wollongong and Shellharbour LGAs 

is centred within the vegetation of the TransGrid property (Figure 4-2).  Of the 23 records for the 

population that were listed on the Atlas of NSW Wildlife in 2013, 21 are found within 10 km of the study 

area, and 12 are located within 2 km of the TransGrid property.  Of the two distant records, one locality 

(Austinmer) hasn’t had an Eastern Flame Pea observed in the area for over 10 years (Andrew Denham 

pers. comm.), and the status of the other site at Wongawilli (north of Dapto) is uncertain due to a lack of 

recent known surveys.   
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Figure 4-2  All threatened flora records between 2013-2015 (sourced from Wollongong City Council (as 
reported in EcoLogical, 2013), NGH Environmental surveys undertaken in 2013 and 2014, and Gingra Ecological 
Surveys in 2015) 
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During the September 2013 surveys, 218 Eastern Flame Pea individuals were recorded within the study 

area.  Approximately 14 of these were observed within the boundaries of the development footprint.  

Further surveys of potential habitat in 2014 produced another 173 records within previously unsurveyed 

patches, such as the Illawarra Light Rail Museum Society land and other patches of TransGrid land and 

within the Old Golf Course site.  Including areas where Eastern Flame Peas were sighted by EcoLogical 

(2013), it is predicted that there are at least 518 individuals known from the threatened population, of 

which 115 are located within vegetation within the development footprint. 

Fire ecology and other disturbance regimes are considered important for the Eastern Flame Pea. The 

species is an obligate germinant so lack of fire over a long period is a threat to the survival of the 

population (Ben Gooden, Janet Cosh Herbarium pers. comm. to Jacqui Coughlan).  However, high-

frequency fire is considered a threatening process for this population (NSW Scientific Committee, 2001), 

and management using fire may not necessarily benefit the population.  Some plants have been observed 

to re-shoot after low-intensity fire whilst others have been killed; thus this species’ response to fire is 

variable (Shellharbour City Council 2010). A fire in Croom Reserve destroyed a number of Eastern Flame 

Pea individuals.  Regeneration of these has not occurred. 

115 individuals of the Eastern Flame Pea were recorded within the development footprint. 

Illawarra Greenhood Orchid 

The Illawarra Greenhood Orchid is listed as endangered under both the TSC Act and the EPBC Act. The 

global extent of the Illawarra Greenhood Orchid consists of four known locations, thought to contain 

approximately 4500 individuals.  Two of these sites occur in the study area; (1) the TransGrid property 

and (2) Croom Reserve in Albion Park.  During both the September 2013 and 2014 flora surveys, the 

Croom Reserve and TransGrid populations were checked to confirm that the species was flowering, and 

targeted surveys were carried out along the south-western edge of Croom Reserve, and the south-

eastern corner of the TransGrid site.  From observations taken at Croom Reserve, as well as published 

information regarding the species preferred habitat, it was determined that areas of ILGW are potential 

habitat for the species, particularly where the disturbance history is low and the understorey vegetation 

is not dense enough to prevent orchid growth.  Using these factors as basic prerequisites, the area within 

the study area that has the greatest potential for the Illawarra Greenhood Orchid to be present is on the 

TransGrid property, where the disturbance history is minimal, and the associated vegetation type is 

present.   

Targeted searches for the Illawarra Greenhood Orchid were undertaken in 2013 (approximately 22 

person hours) and 2014 (approximately 48 person hours). No individuals were recorded within the 

development footprint. While the development footprint may contain some suitable habitat for this 

species and individuals have been recently recorded in nearby Croom Reserve, considering the extensive 

survey effort, it is unlikely that a population of Illawarra Greenhood Orchid would be impacted by the 

project. 

Curved Rice-flower 

The Curved Rice-flower is found in woodlands of the Sydney region and more recently the Illawarra 

region, where a population was discovered in Croom Reserve in 2011. One Curved Rice-flower was 

recorded during the September 2014 surveys in Croom Reserve approximately 50 m from the 

development footprint. A further 19 individuals were recorded in the Light Rail Museum site during the 

same survey period. No individuals were recorded within the development footprint. The habitat within 

the development footprint for this species is considered marginal and considering the extensive survey 
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effort that was undertaken in 2013 (approximately 25 person hours) and 2014 (approximately 44 person 

hours), it is considered unlikely that this species would be impacted by the project. 

Australasian Bittern, Black Bittern, Black-necked Stork, Comb-crested Jacana, Eastern Osprey 

Following targeted searches, the Australasian Bittern, Black Bittern, Black-necked Stork or Comb-crested 

Jacana were not detected in any wetlands within the development footprint even though suitable habitat 

occurs in large Freshwater Wetland habitat in the development footprint. The closest record of the 

Australasian Bittern is approximately four km to the east in Shellharbour (1985), the Black Bittern within 

the Macquarie Rivulet Wetland complex (1983), the Black-necked Stork within the Frazer’s Creek 

Wetland complex (1982), and the Comb-crested Jacana approximately five km southeast in Killalea State 

Recreation Area (1984).  

Despite there being suitable habitat within the development footprint, it is concluded that these wetland 

birds do not occur regularly within the footprint due to no individuals being recorded during targeted 

searches or during the last 20 years.  

The closest record of the Eastern Osprey is approximately two kilometres east in Lake Illawarra (2014). 

This species is considered likely to be currently using this area for habitat. However, this species is 

unlikely to be using wetland habitat within the development footprint as it usually hunts for fish in the 

mouths of large rivers, lagoons and lakes or coastal bays which do not occur within the development 

footprint. Furthermore, no nests for this species were recorded within the development footprint.  

No important habitat for these species would be affected by the project. While it is presumed they could 

occur onsite, it is considered that the project would be unlikely to adversely impact these species. 

Green and Golden Bell Frog 

Following targeted searches, the Green and Golden Bell Frog was not detected in any wetlands within the 

development footprint even though potential habitat occurs in all wetlands in the study area. A number 

of aquatic areas suitable for this species occur outside the development footprint in the local area 

including the wetlands in the True Energy land, other areas of the Macquarie Rivulet and Frazer’s Creek, 

the wetland in the Illawarra Regional Airport, the dams and wetland within the Boral quarry, and the 

wetlands within Shell Cove Golf Course. The nearest known population of this species occurs in the Port 

Kembla Steelworks approximately 13 km northeast of the development footprint. While potential habitat 

was recorded within the development footprint, Plague Minnow was also present in these areas which 

reduces the potential for the Green and Golden Bell Frog to occur. Therefore, it is concluded that this 

species does not occur within the development footprint at this time. 

While there is potential for the species to occur at some time in the future, no important habitat for the 

species would be affected by the project. While it is presumed that it could occur onsite, it is considered 

that the project would be unlikely to adversely impact this species. 

Regent Honeyeater 

No individuals were recorded within the development footprint. The closest previous record is in Warilla 

approximately eight km to the east in 1996. This species prefers temperate woodlands and open forests 

of the inland slopes and more infrequently in dry coastal forests. These non-breeding coastal flocks 

usually occur in Swamp Mahogany (Eucalyptus robusta) and Spotted Gum (Corymbia maculata) forests 

on the central coast. This vegetation was not recorded in the development footprint. Furthermore, 

considering this species prefers woodland habitat with large numbers of mature trees, a high canopy 
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cover and abundance of mistletoes, it is considered unlikely that this species would occur within the 

development footprint. 

No important habitat for the species would be affected by the project. It is assumed that the project 

would not adversely impact this species. 

Eastern Pygmy Possum, Squirrel Glider 

No individuals of either of these species were recorded within the development footprint. The closest 

record of the Eastern Pygmy Possum is approximately 7.5 km west of the development footprint on the 

Illawarra Escarpment (2014). This species prefers woodlands and heaths in large remnant areas where 

females prefer to build nests in hollows. Only two hollow-bearing trees were recorded in the 

development footprint. Therefore, it is concluded that this species does not occur within the 

development footprint. 

The closest record of the Squirrel Glider is approximately seven kilometres to the northwest of the 

development footprint. This species requires abundant tree hollows for refuge and nest sites of which 

whole family groups utilise. Furthermore, this species is usually found in large remnant patches of 

woodland or forest with a shrub or Acacia mid-story. There were only two hollow-bearing trees recorded 

within the development footprint and the remnant patches of woodland within the development 

footprint only consisted of a sparse mid-story. It is concluded that this species does not occur within the 

development footprint.  

No important habitat for these species would be affected by the project. It is assumed that the project 

would not adversely impact these species. 

Southern Brown Bandicoot (eastern), White-footed Dunnart 

No individuals of the Southern Brown Bandicoot were recorded within the development footprint. 

Furthermore, no conical diggings made by the Southern Brown Bandicoot were recorded within the 

development footprint. The closest record of the Southern Brown Bandicoot is approximately nine 

kilometres west of the development footprint on the Illawarra Escarpment in the Macquarie Pass 

National Park (1999). This species prefers heath or open woodland habitat with a heathy understory on 

sandy or friable soils in large intact habitat areas. The habitat within the development footprint is 

considered too patchy and isolated for this species. Therefore, it is concluded that this species does not 

occur within the development footprint.  

The closest record of the White-footed Dunnart is approximately 43 km southwest of the development 

footprint near Burrier (1995). The study area represents the northern end of its range. The White-footed 

Dunnart prefers vegetation communities with an open understory structure which does occur in open 

woodlands within the development footprint, however considering this species has not been previously 

recorded within or near to the study area and given the relatively patchy and isolated nature of the 

remnant woodland, it is concluded that it is unlikely to occur within the development footprint.   

No important habitat for these species would be affected by the project. It is assumed that the project 

would not adversely impact these species. 

Koala 

No individuals were recorded within the development footprint. The closest record of the Koala is 

approximately ten kilometres west of the development footprint in Macquarie Pass National Park (2003). 

Primary, secondary and supplementary food tree species for the Koala occur within the development 

footprint (E. tereticornis Primary, E. longifolia Secondary and E. globoidea Supplementary), however they 
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occur in remnant patches of woodland and regenerated or planted out areas which are patchy and 

generally isolated. Remnant patches of Illawarra Lowlands Grassy Woodland in the development 

footprint generally contain high abundances of Melaleuca species with Eucalypts only occurring 

sporadically. Therefore, it is considered the Koala does not occur within the development footprint. 

This species would not be adversely impacted by the development. 

Large-eared Pied Bat, Grey headed Flying Fox 

Approximately 7.22 ha of foraging habitat (ILGW) for the Large-eared Pied Bat would be impacted by the 

project. A possible identification of the Large-eared Pied Bat was recorded by an Anabat in the 

development footprint on one night in September 2013. This was in open habitat adjacent to ILGW, 

which is a habitat type associated with this species. There are 17 records of this species within the 

Illawarra sub-region since 1996 (Atlas of Living Australia, accessed 9 January 2017), however there is 

insufficient data to estimate abundance or population trends of the Large-eared Pied Bat (DoEE, 2017).  

Important breeding habitat for this species consists of roof domes in sandstone caves and overhangs 

(maternity and nursery roosts). This feature is absent from the study area. Vegetation communities 

including ILGW (PCT 1326) and Derived Forest Red Gum - Thin-leaved Stringybark grassy woodland on 

coastal lowlands (PCT 838) are identified as two of the 50 foraging habitats types that occur within the 

Southern Rivers region, however PCT 838 in particular is largely degraded and provides very little in terms 

of contiguous foraging habitat. The Large-eared Pied Bat is found in well-timbered areas containing 

gullies, a feature that is also absent from the development footprint. Within NSW, based on available 

records, the largest concentration of populations appears to be in the sandstone escarpments of the 

Sydney basin and northwest slopes of NSW (DERM 2011 National Recovery Plan). Bungonia Caves and 

Wombeyan Caves are both significant cave systems within 80 km of the development footprint, but this 

species may also roost in small sandstone caves, coastal sea caves, and disused railway and mine tunnels 

(Narawan Williams, pers. comm.). Available roosting habitats such as these are present within 10 km of 

the development footprint, therefore it is likely that the Large-eared Pied Bat is utilising portions of the 

development footprint to forage, particularly in areas of ILGW. Approximately 7.22 ha of ILGW (PCT 1326) 

would be removed. Available woodland foraging habitat for the Large-eared Pied-bat also occurs outside 

the development footprint, which includes protected habitat in the Croom Reserve (approximately 

2,312.35 ha of Illawarra and South Coast Lowland Forest and Woodland (ISCLFW) CEEC is mapped as 

occurring in the 10 km area). 

Approximately 33.32 ha of potential Grey-headed Flying-fox foraging habitat would be impacted by the 

project. However the majority of this habitat (26.1 ha) is derived or planted/regrowth vegetation and is 

therefore unlikely to provide preferred habitat. Approximately 7.22 ha of this habitat is considered likely 

foraging habitat for the species. Fig trees with foraging Grey-headed Flying-foxes were detected near to 

the study area, on the western edge of the property to the north of the Macquarie Rivulet. There is one 

nationally important Grey-headed Flying-fox camp located at Bomaderry Creek, approximately 36 km to 

the south-west of the development footprint. There are some other popular camps (that are not listed as 

nationally important) which are monitored as part of the National Flying-fox Monitoring Program 

(http://www.environment.gov.au/webgis-framework/apps/ffc-wide/ffc-wide.jsf, Department of the 

Environment, accessed 02/02/17). The nearest such site on the National Flying-fox Monitoring database 

is at Blackbutt Reserve approximately 2 km to the east of the development footprint with anywhere from 

500 to 10,000 individuals counted during surveys between 2012 and 2016. The suburb of Figtree, 

approximately 12 kilometres north of the development footprint, has recorded between 500 to 16,000 

individuals between 2012 and 2016. No breeding camps of the Grey-headed Flying-fox occur in the 

development footprint, however this species will readily travel over 20 km to forage (up to 50 km) (Eby 

http://www.environment.gov.au/webgis-framework/apps/ffc-wide/ffc-wide.jsf
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2009). There are approximately 160 records of this species in the Illawarra region, with a concentration of 

sightings around Wollongong and Bomaderry (Atlas of Living Australia, accessed 17/01/17). With an 

abundance of camp sites in the region, it would not be uncommon for a Grey-headed Flying-fox to occur 

within the study area. While the development footprint does not provide breeding habitat, it does 

provide foraging habitat. Eucalypts are the most important contributors of nectar and pollen to the diet 

of Australian flying foxes (Eby and Law, 2008), and four eucalypt species (out of a total of 17) that occur 

within the study area are regarded as significant food plants: 

 Forest Red Gum (Eucalyptus tereticornis)  

 Swamp Mahogany (E. robusta)  

 Sydney Blue Gum (E. saligna)  

 Spotted Gum (Corymbia maculata).  

Many of these trees within the development footprint have been planted and are relatively young, and 

are therefore unlikely to provide reliable and important foraging habitat for the local population. 

Vegetation communities present within the development footprint that are associated with the Grey-

headed Flying-fox as foraging habitat include: 

 Woollybutt - White Stringybark - Forest Red Gum grassy woodland on coastal lowlands, 

southern Sydney Basin Bioregion and South East Corner Bioregion (PCT 1326) – 7.22 ha to 

be impacted 

 Forest Red Gum - Thin-leaved Stringybark grassy woodland on coastal lowlands, southern 

Sydney Basin Bioregion (PCT 838) – 23.26 ha to be impacted 

 Swamp Mahogany swamp sclerophyll forest on coastal lowlands of the Sydney Basin 

Bioregion and South East Corner Bioregion (PCT 1231) – 2.81 ha to be impacted 

 River Oak open forest of major streams, Sydney Basin Bioregion and South East Corner 

Bioregion (PCT 1105) – 0.03 ha to be impacted. 

This gives a total of 33.32 ha of potential Grey-headed Flying-fox foraging habitat that would be removed 

as a result of the project, however only the 7.22 ha of Woollybutt - White Stringybark - Forest Red Gum 

grassy woodland (ILGW) would be considered preferred foraging habitat. The other three vegetation 

communities listed above are ‘derived’ and would not be considered primary foraging habitat for this 

species. There are large areas of better quality native vegetation in the locality that would be capable of 

supporting this species (see Figure 9-1). The Grey-headed Flying-fox is an extremely mobile species with a 

large distribution; the presence of a foraging individual adjacent to the site does not qualify the site as 

important habitat. 

The available foraging habitat that occurs in the development footprint for both the Large-eared Pied Bat 

and the Grey-headed Flying-fox is considered to be a minor amount compared to the available foraging 

habitat in the local area. Approximately 2,312.35 ha of Illawarra and South Coast Lowland Forest and 

Woodland (ISCLFW) CEEC is mapped as occurring in the 10 km area, of which about 0.31% (containing no 

camps) would be affected by the development. Overall, it is considered that no important habitat for 

these species would be affected by the project. While they have been recorded onsite, it is considered 

that the project would be unlikely to adversely impact these species and therefore no species credits 

were calculated. 

  



Biodiversity Assessment Report 
Albion Park Rail Bypass 

 

5726 Final V2.1 101 

4.3 SUMMARY OF ECOSYSTEM CREDIT AND SPECIES CREDIT SPECIES  

In summary, applying the information to the BCC assessment, using the BCC landscape assessment data, 

including the geographic features relevant to the area, vegetation zones and the results of 

comprehensive and targeted surveys: 

 30 ecosystem species credit species area relevant to the project. All of these are fauna 

species. 

 One species credit species was considered relevant to the project. This was a species of 

flora.  

These are listed in the table below. 

Table 4-9  Final list of ecosystem credit and species credit species  

Common name Scientific name Recorded 

within 

development 

footprint 

Ecosystem 

credit species 

Species credit 

species 

Flora     

Eastern Flame Pea  Chorizema parviflorum Yes No Yes 

Fauna     

Australian Painted Snipe Rostratula australis No Yes No 

Barking Owl Ninox connivens No Yes No 

Black-tailed Godwit Limosa limosa No Yes No 

Blue-billed Duck Oxyura australis No Yes No 

Bush Stone-curlew Burhinus grallarius No Yes No 

Diamond Firetail Stagonopleura guttata No Yes No 

Eastern False Pipistrelle Falsistrellus 

tasmaniensis 

Yes Yes No 

Eastern Freetail-bat Mormopterus 

norfolkensis 

Yes Yes No 

Flame Robin Petroica phoenicea No Yes No 

Freckled Duck Stictonetta naevosa No Yes No 

Gang-gang Cockatoo Callocephalon 

fimbriatum 

No Yes No 

Glossy Black-Cockatoo Calyptorhynchus lathami No Yes No 

Greater Broad-nosed Bat Scoteanax rueppellii Yes Yes No 

Little Eagle Hieraaetus morphnoides No Yes No 

Little Lorikeet Glossopsitta pusilla No Yes No 

Long-nosed Potoroo Potorous tridactylus No Yes No 

Masked Owl Tyto novaehollandiae No Yes No 

New Holland Mouse Pseudomys No Yes No 
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Common name Scientific name Recorded 

within 

development 

footprint 

Ecosystem 

credit species 

Species credit 

species 

novaehollandiae 

Orange-bellied Parrot Neophema chrysogaster No Yes No 

Powerful Owl Ninox strenua No Yes No 

Scarlet Robin Petroica boodang No Yes No 

Spotted Harrier Circus assimilis No Yes No 

Spotted-tailed Quoll Dasyurus maculatus No Yes No 

Square-tailed Kite Lophoictinia isura No Yes No 

Swift Parrot Lathamus discolor No Yes No 

Turquoise Parrot Neophema pulchella No Yes No 

Varied Sittella 
Daphoenositta 

chrysoptera 

Yes Yes No 

White-fronted Chat Epthianura albifrons No Yes No 

Yellow-bellied Glider Petaurus australis No Yes No 

Yellow-bellied Sheathtail-

bat 
Saccolaimus flaviventris 

No Yes No 

Notes: 

 Red flags do not apply to the FBA however, it is noted that Eastern Flame Pea is a species 

stated as ‘unable to withstand further losses’. 

 As no fauna species credit species are relevant to the project, no threatened species 

polygons are required in the assessment. For flora, the BCC uses individuals not 

threatened species polygons, in the credit calculations. 

 Large-eared Pied Bat Chalinolobus dwyeri was detected onsite (possible identification) and 

was added as a species credit species to the BCC (in consultation with OEH). For this 

species, it was considered no adverse impact would result from the project.  Therefore, no 

credits have been generated for this species. 

 As above, the Grey-headed Flying-fox, was detected onsite (outside the development 

footprint). It was added as a species credit species to the BCC (in consultation with OEH) 

but was assessed that it would not be adversely impacted. Therefore, no credits have 

been generated for this species. 

 The Varied Sittella was also detected onsite. As it is an ecosystem credit species, it does 

not appear on the list of species requiring survey and was not added to this list. 
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5 AVOID AND MINIMISE IMPACTS 

5.1 DIRECT IMPACTS 

5.1.1 Site selection and planning phase  

Over the last 30 years, Roads and Maritime has carried out substantial work to improve the Princes 

Highway corridor between Wollongong and Nowra. The ultimate need for an upgrade at Albion Park Rail 

has been acknowledged for many years. From the early planning phase to identify a road corridor in the 

1990s, biodiversity has been a key consideration and has informed the route selection, interchange 

configuration and design of the project.  

In 1994, the then Roads and Traffic Authority carried out a route selection study for a suitable long-term 

road corridor between Yallah and Oak Flats, so that planning for the surrounding land could occur. The 

route selection study was informed by background investigations including of flora and fauna, protected 

wetlands, creek lines and parcels of undisturbed vegetation. The route selection study investigated a 

number of options for possible locations of the road corridor. Given the physical limitations within the 

surrounding area imposed by Lake Illawarra to the west, the townships of Albion Park and Albion Park 

Rail as well as an array of environmental issues and constraints, the possible number of reasonable and 

feasible route options was limited.  

The overall suitability of each of the route alignment options was considered against weighted criteria. 

Out of 12 key assessment factors, natural environment/heritage was given the second greatest 

weighting. The route selection study was finalised in 1996, selecting option 6 as the preferred road 

corridor for the project. Option 6 would bypass the existing Princes Highway and the township of Albion 

Park Rail to the west.  

In 2013, Roads and Maritime carried out a road corridor review to assess the road corridor identified in 

1996 to decide if it was still a suitable location for the bypass of Albion Park Rail. A Biodiversity 

Constraints Analysis was undertaken as part of the corridor review. The analysis identified the 

biodiversity values for consideration, and identified areas of EEC and potential habitat for threatened 

species. Following the release of the Road Corridor Review Report, Roads and Maritime carried out 

preliminary design investigations and prepared four road alignment options; in addition to the alignment 

prepared as part of the route selection study in 1996.  

On 4 July 2014, Roads and Maritime held a workshop to identify key environmental issues for the project. 

The outcomes of the workshop, combined with previous preliminary investigations, identified key 

constraints including ecology. A number of other constraints were identified including flooding and 

hydrology, traffic impacts and restrictions resulting from the Illawarra Regional Airport and its obstacle 

limitation surface. The key constraints informed the development of the road alignment options. 

Interchange configuration options were developed, also considering the key constraints, for three 

sections of the bypass near Yallah (connecting the motorway to Albion Park) and between Croome Road 

and Oak Flats Interchange. 

An options shortlisting workshop, held on 15 July 2014, eliminated all alignment options except one, and 

a number of interchange options. Options were eliminated if they failed to meet a prescribed set of 

criteria, including if the option demonstrated that it could minimise environmental impacts. Three 

alignment options and four interchange options were eliminated due to failure against this criteria. 

Notably, two alignment options were eliminated as they would have passed through the Illawarra 
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Lowlands Grassy Woodland EEC within the Croom Reserve. This decision reduced potential impact on the 

EEC and the EPBC Act listed CEEC (ISCLFW) by between 2.85 and 3.42 ha. Remaining options were then 

ranked comparatively against a range of assessment criteria at a value management workshop held on 5-

6 August and a technical workshop on 29 August. The criteria used to rank options included their ability 

to minimise impact on terrestrial and aquatic ecology. Other criteria included social and economic costs 

and benefits.  

The selection of the preferred option for the Albion Park Rail bypass followed an intense process of 

reviews, investigations, planning, community and stakeholder consultation, and design work. Following 

selection of a preferred option throughout the concept design phase continued adjustments to the 

project were made. In some cases adjustments were made to further minimise impacts on identified 

EECs, for example the horizontal alignment through the Macquarie Rivulet floodplain was adjusted during 

preparation of the 50 per cent concept design.  

The construction boundary and project footprint were determined following identification of the 

preferred route and interchange configurations, however consideration was also given to the extent of 

the project footprint during the options appraisal. Once the preferred project had been selected the 

project footprint was finalised, to the extent possible, so that the minimum extent of area possible would 

be impacted while still allowing for constructability of the bypass. Construction compounds outside of the 

project boundary were selected to ensure the minimum vegetation clearing possible and to minimise 

disturbance. Consequently, the temporary works boundary largely encompasses previously cleared and 

sparsely vegetated areas. As such, no clearing would be required for any temporary ancillary sites. 

The project proposes to adjust a 390 metre long section of Frazers Creek north of the existing Croom 

Regional Sporting Complex. Several options were considered and it was found that modifying the creek 

path would minimise the overall impacts to the creek in the long term. The current alignment of the 

creek is shaped like an ‘S’, and would be crossed or shaded at several points by the motorway. The 

proposed adjustment to the creek would mean that it passes under the motorway only once, under 

bridge BR11, and then flows through a new creek channel before connecting to the existing creek 

upstream to the north of the motorway. 

Following the EIS display in 2015, a review of the design was undertaken in response to feedback 

following stakeholder consultation. As a result of this review process, Roads and Maritime has refined a 

number of aspects of the project as exhibited in the EIS. Design refinements have been developed to 

minimise EIS impacts where possible and in response to: 

 Consultation with the community during the EIS exhibition period 

 Submissions received during and following the EIS exhibition period 

 Landowner discussions  

 Further concept design review of the EIS design. 

The key design refinements proposed include: 

 A new bridge over the Macquarie Rivulet for traffic management purposes to allow for flexible 
delivery 

 Reconfiguration of the central interchange to minimise the impact on agricultural land  

 Reduction in the project footprint within agricultural land, and provision of additional 
connectivity across the highway for agricultural use 

 Some refinements to intersection arrangements in response to further detailed traffic modelling. 

The route selection process, interchange configuration determination and concept design refinements 

have all been informed by knowledge of biodiversity values. Consideration has been given to avoiding 

and minimising impacts to biodiversity throughout each phase of the project to date, since its inception in 
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the mid-1990s. Route and interchange options have been assessed against key environmental, social and 

economic criteria, with several alignment and interchange options being eliminated due to their impact 

on environmental values; notably on EECs, threatened species habitat and wetlands. The residual impacts 

are now considered unavoidable given the array of additional constraints the project has faced; such as 

flooding and traffic. Further, given the project objective to complete the missing link for a high standard 

road between Sydney and Bomaderry as well as the physical limitations within the surrounding area 

(such as Lake Illawarra and the townships of Albion Park Rail and Albion Park), the potential route options 

were finite. Notwithstanding this, the rigorous option selection process has ensured the greatest 

avoidance and minimisation of impacts on biodiversity whilst considering the project constraints. 
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Figure 5-1 Final development footprint 
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5.1.2 Construction phase 

The construction phase of the project can have a number of direct impacts on biodiversity values. Direct 

impacts are as follows: 

Impact Frequency Intensity Duration Consequence 

Habitat clearance for 
permanent 
construction facilities  

Regular High Construction 
phase 

Direct loss of native flora and fauna 
habitat including threatened species 
and EECs. 

Potential overclearing of habitat 
outside of the development footprint. 

Increase in activity/abundance of feral 
and pest species due to edge effects. 

Injury and mortality to fauna during 
clearing of fauna habitat and habitat 
trees. 

Disturbance to fallen timber, dead 
wood and bush rock. 

Construction of 
temporary instream 
structures (e.g. coffer 
dams and rock 
platforms) 

Regular High Construction 
phase 

Block fish passage. 

Removal/disturbance of key fish 
habitat. 

Injury and mortality to aquatic fauna 
during dewatering of cofferdams. 

Barrier effects (e.g. 
temporary fencing) 

Regular High Construction 
phase 

Fragmentation of habitat restricts the 
ability of fauna to move across the 
landscape. 

A range of mitigation measures would be implemented to ensure that impacts on biodiversity during the 

construction phase are avoided where possible, and minimised where they cannot be avoided. The 

mitigation measures that would be employed during the construction phase are provided in Table 5-1. 

Mitigation measures have considered methods of clearing, clearing operations, timing of construction 

and other measures that would minimise impacts of the project on biodiversity values. 
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Table 5-1 Measures proposed to avoid and minimise direct impacts of the project during the construction phase 

Impact Consequence Measures to be implemented Timing Outcome Responsibility 

Vegetation clearing 

 

Direct loss of native flora 
and fauna habitat 

The detailed design and construction planning 
will demonstrate that it has sought to minimise 
the extent of vegetation clearing within the 
project boundary. The detailed design will 
demonstrate it has minimised the amount of 
clearing of the Eastern Flame Pea and EECs in 
particular. 

Detailed design 

 

Minimise the impacts 
of habitat removal on 
native flora and 
fauna 

 

Roads and 
Maritime 

Contractor 

Injury and mortality to 
fauna during clearing of 
fauna habitat and 
habitat trees 

Damage to vegetation 
and habitat outside the 
development footprint  

The construction environmental management 
plan will include flora and fauna management 
measures prepared for the project, in 
consultation with the Office of Environment and 
Heritage and NSW Fisheries). The Plan will 
describe the management measures to be 
implemented to limit the impact of the project 
on biodiversity, in accordance with Roads and 
Maritime’s Biodiversity Guidelines (2011), 
including, but not limited to: 

 Pre-clearing process 

 Exclusion zones and fencing or other 

means to demarcate vegetation to be 

retained (EECs and Eastern Flame Pea 

populations) in close proximity to the 

works 

 Re-establishment of native 

vegetation 

 Clearing of vegetation and removal of 

bushrock 

 Weed management (see Guide 6) 

 Pathogen management (see Guide 7) 

 Nest boxes 

 Fauna handling 

Construction  Minimise damage to 
flora and fauna and 
their habitat 

Contractor  
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Impact Consequence Measures to be implemented Timing Outcome Responsibility 

 Aquatic habitats and riparian zones. 

Disturbance to Duck 
Creek bridge and 
culverts 

Prior to the demolition of the existing Duck Creek 
bridge and any larger culverts, they will be 
inspected for roosting bats in accordance with 
the pre-clearing process identified in the 
Biodiversity Guidelines (Roads and Traffic 
Authority, 2011). Should bats be identified these 
would be identified by an ecologist and managed 
in accordance with the Biodiversity Guidelines 
(Roads and Traffic Authority, 2011). 

Construction Minimise impat of 
roosting microbats 

Contractor 

Habitat Management  Damage to riparian 
vegetation 

 

Disturbance to riparian areas caused by grubbing 
and excavation works will be minimised for areas 
identified for post construction rehabilitation. 
Clearing in these areas will seek to retain root 
mass and existing seed banks to aid in 
stabilisation and post construction rehabilitation.  

A Vegetation Management Plan will be prepared 
for all major watercourse crossings including the 
Duck Creek, Macquarie Rivulet, Frazers Creek 
crossings, and the Frazers Creek adjustment. 
Maintenance of rehabilitated riparian areas will 
be for a minimum of two years after the 
completion of works, in accordance with the 
Guidelines for vegetation management plans on 
waterfront land (NSW DPI 2012). 

 

Construction Minimise damage to 
riparian vegetation, 
Minimise impacts to 
fish and aquatic 
habitat 

Contractor 

Impacts on 
watercourses 

Block fish passage Temporary watercourse crossings will be 
designed to minimise impacts on hydrology, 
aquatic habitat and fauna by: 

 Maintaining low-flow conditions  

 Being designed with consideration of 
the potential for flooding during 

Detailed design 
and 
construction  

Maintain aquatic 
habitat  

Contractor 
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Impact Consequence Measures to be implemented Timing Outcome Responsibility 

construction 

 Be removed and the area 
rehabilitated following completion of 
construction. 

These crossings will not be used for Class 1 
waterways, and will take into consideration the 
requirements of the Policy and guidelines for fish 
habitat conservation and management (NSW 
Department of Primary Industries, 2013). 

 

Disturb aquatic habitat The Frazers Creek adjustment shall be designed 
and constructed in a way that mimics natural 
flow conditions, creates habitat for aquatic 
animals, and incorporates locally native riparian 
vegetation, in accordance with the requirements 
of the Policy and guidelines for fish habitat 
conservation and management (NSW 
Department of Primary Industries, 2013) in 
consultation with NSW Fisheries and the NSW 
Office of Water. 

Detailed design 
and 
construction  

Maintain aquatic 
habitat  

Contractor 

Erosion and 
sedimentation of flora 
and fauna habitat  

The Construction Environmental Management 
Plan will include a construction soil and water 
quality management plan to manage potential 
impacts on soils and receiving watercourses, to 
include, but not be limited to: 

 Objectives and targets for soil and 
water quality management 

 Information on the relevant statutory 
and other requirements relating to 
soils and water quality, including any 
permits or licences required for the 
project 

 Details of any consultation 

Construction  Prevent erosion and 
sedimentation of 
waterways and 
habitat 

Contractor  
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Impact Consequence Measures to be implemented Timing Outcome Responsibility 

requirements under the Plan 

 An overview of the existing 
environment and potential impacts 
related to the construction works 

 Measures to manage impacts of the 
project including in relation to: 

 Soils, erosion and sedimentation 

 Stockpile management 

 Spoil and fill management 

 Surface water quality 

 Groundwater levels 

 Discharges from sedimentation 

basins, acid sulfate soil treatment 

areas and groundwater de-watering 

 Acid sulfate soils and contaminated 

lands 

 Significant weather events (such as 

heavy rainfall or flooding) 

 Re-fuelling of vehicles and other 

equipment and accidental spills 

A surface water quality monitoring program that 

as a minimum addresses the requirements of the 

project Environment Protection Licence 

Any monitoring requirements 

Auditing and reporting requirements 

Site inductions and training for construction 

personnel in the implementation of the Plan. 

The strategy will be prepared in accordance with 
the relevant industry standard guidelines and 
procedures. 

Impact on aquatic 
habitats and water 

Removal/disturbance of The size, location and number of temporary 
sedimentation basins to treat site runoff during 

Detailed design Minimise impacts to 
aquatic fauna and 

Contractor 
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Impact Consequence Measures to be implemented Timing Outcome Responsibility 

quality during 
construction 

key fish habitat construction will be confirmed during detailed 
design. The design process will consider the site 
constraints (such as topography and ecology), 
land take, and proximity to receiving waters and 
/ or sensitive receiving waters. They will be 
designed in accordance with Managing Urban 
Stormwater: Soils and Construction (Landcom, 
2004). 

aquatic habitat 
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5.1.3 Operational phase 

The operational phase of the project can have a number of direct impacts on biodiversity values. Direct 

impacts are as follows: 

Impact Frequency Intensity Duration Consequence 

Road traffic Constant Moderate Operational 
phase 

Injury/mortality to fauna 
as a result of collisions 
with traffic 

Existence of new and 
permanent road 
infrastructure 

Constant Moderate Operational 
phase 

Barrier effects (i.e. fencing 
and road infrastructure 
may influence the 
movement of fauna 
through the landscape) 

Permanent removal of flora 
and fauna habitat 

Permanent creek crossings Constant Moderate Operational 
phase 

Blockage of fish passage 

Removal/disturbance of 
key fish habitat 

Disturbance of riparian 
areas 

Inappropriate landscaping  Constant Moderate Operational 
phase 

Reduction in the quality of 
habitat for native flora and 
fauna species 

Disturbance to environment 
due to an increase in human 
access 

Irregular Moderate Operational 
phase 

Trampling of threatened 
flora species/populations 
and rubbish dumping 

Placement of new and 
permanent road 
infrastructure on land 
currently protected by a 
Voluntary Conservation 
Agreement (VCA) 

Constant Moderate Operational 
phase 

Removal of 0.15 ha of 
ILGW EEC currently 
protected by a VCA. 

 

Measures to avoid and minimise impacts that may occur during the operational phase would be 

implemented as part of the project. Where practical, measures to avoid impacts on biodiversity during 

operation have been identified. Where impacts are unavoidable measures to minimise impacts would be 

implemented. Table 5-2 outlines the mitigation measures that would be implemented during operation, 

or to ensure the operational phase avoids and minimises impacts on biodiversity to the greatest extent 

possible.  

Section 6 outlines the requirements for biodiversity offsets for those impacts that cannot be avoided as a 

result of the project. 
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Table 5-2  Measures proposed to avoid and minimise direct impacts of the project during the operational phase 

Impact Consequence Measures to be implemented Timing Outcome Responsibility 

Permanent creek 
crossings 

Blockage of fish 
passage 

The detailed design of bridges and culverts will 
consider the requirement for fish passage and 
scour protection under the Policy and Guidelines 
for Fish Habitat Conservation and Management 
(NSW Department of Primary Industries, 2013) 
and the NSW Office of Water guidelines for 
Controlled Activities. 

 

Operational phase Prevent blockage 
of fish passage 

Roads and 
Maritime 

Contractor 

Disturbance of key 
fish habitat 

The Frazers Creek adjustment shall be designed 
and constructed in a way that mimics natural flow 
conditions, creates habitat for aquatic animals, 
and incorporates locally native riparian 
vegetation, in accordance with the requirements 
of the Policy and guidelines for fish habitat 
conservation and management (NSW Department 
of Primary Industries, 2013). The design will be 
undertaken in consultation with NSW Fisheries 
and the NSW Office of Water. 

Operational phase Prevent 
disturbance to key 
fish habitat 

Roads and 
Maritime 

Contractor 

Disturbance of 
riparian areas 

Disturbance to riparian areas caused by grubbing 
and excavation works will be minimised for those 
areas that will be rehabilitated post-construction. 
Clearing in these areas will where possible retain 
root mass and existing seed banks to aid in 
stabilisation and post-construction rehabilitation 

A Vegetation Management Plan will be prepared 
for all major watercourse crossings including the 
Duck Creek, Macquarie Rivulet, Frazers Creek 
crossings, and the Frazers Creek adjustment. 
Maintenance of rehabilitated riparian areas will be 
undertaken after the completion of works, in 
accordance with the Guidelines for vegetation 
management plans on waterfront land (NSW DPI, 

Operational phase Minimise 
disturbance to 
riparian areas and 
rehabilitate 
disturbed areas 
post construction 

Roads and 
Maritime 

Contractor 
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Impact Consequence Measures to be implemented Timing Outcome Responsibility 

2012). 

Inappropriate 
landscaping 

Reduction in the 
quality of habitat for 
native flora and 
fauna species 

Plantings selected will be in accordance with the 
landscape plan. Where possible plantings will be 
carried out that increase the diversity of the 
existing vegetation, reduce opportunity for weed 
encroachment and improve the connectivity 
between patches in the landscape. Plantings will be 
monitored and maintained, including weed 
removal, for at least one year to ensure they 
survive and become established. 

Operational phase Increase/improve 
native species 
diversity and 
connectivity 

Roads and 
Maritime 

Contractor 

Disturbance to 
environment due to 
an increase in 
human access 

Trampling of 
threatened flora 
species/populations 
and rubbish 
dumping 

The Biodiversity Offset Strategy will be further 
developed in consultation with the Office of 
Environment and Heritage and the NSW Fisheries. 
The Biodiversity Offset Strategy will be 
implemented as part of the delivery of the project. 

Operational phase Prevent and 
minimise 
disturbance to 
environment as a 
result of an 
increase in human 
access. 

Roads and 
Maritime 

Contractor 

Placement of new 
and permanent road 
infrastructure on 
land currently 
protected by a 
Voluntary 
Conservation 
Agreement (VCA) 

Removal of 0.15 ha 
of ILGW EEC 
currently protected 
by a VCA. 

The Biodiversity Offset Strategy will be further 
developed in consultation with the Office of 
Environment and Heritage and the NSW Fisheries. 
The Biodiversity Offset Strategy will be 
implemented as part of the delivery of the project. 

Operational phase Ensure the 
remaining area of 
the existing VCA is 
protected through 
an appropriate 
agreement. 

Roads and 
Maritime 
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5.2 INDIRECT IMPACTS 

Vegetation and habitat removal are considered direct impacts of the project. A precautionary buffer was 

applied in defining the development footprint such that all temporary impacts during construction in 

these areas have been accounted for. 

Indirect impacts could occur as a consequence of the development, further from the development 

footprint. The key indirect biodiversity impacts include changes to hydrology and water quality and 

resultant impacts on aquatic ecosystems and other communities dependant on groundwater. A detailed 

assessment of these indirect impacts is provided in Section 5.3, as downstream impacts on hydrology and 

environmental flows on surface vegetation and groundwater dependent ecosystems are not assessed 

under the FBA. 

5.2.1 Site selection and planning phase 

Design refinements were made to the preferred option after the exhibition of the preferred option 

report. Most were in response to individual considerations, and localised solutions were identified. 

Consequently, options appraisals were not required. To reduce impact of the road formation on 

Freshwater Wetlands EEC an adjustment of the motorway bearing through the Macquarie Rivulet 

floodplain was made. 

In addition, a high level options assessment was undertaken of potential adjustments of the motorway 

route through the Croom Regional Sporting Complex to avoid impacts on the Illawarra Lowlands Grassy 

Woodland EEC and the Croom Voluntary Conservation Area. Four alternatives to the preferred option 

alignment were developed, with minor changes to the bearing of approach to the curve in combination 

with a range of modified curve radii. The key factors considered were to: 

 Reduce the impact on Illawarra Lowlands Grassy Woodland EEC and the Croom Voluntary 

Conservation Area 

 Avoid any increased impact on the Freshwater Wetlands EEC adjacent to Tongarra Road 

 Accommodate required sporting facilities within the Croom Regional Sporting Complex 

 Comply with project road design criteria. 

When the four alternatives were assessed, it was found that the critical factor making them infeasible 

would be the limitation on available space to fit the internal access road for Croom Regional Sporting 

Complex between the motorway and the existing Croom Stadium. 

The assessment concluded that the preferred option, with an 850 metre radius, should be maintained as 

it would allow sufficient space for all recreational facilities to be relocated; provide space for the internal 

road to fit around existing constraints; optimise safety; and limit clearing of the Illawarra Lowlands Grassy 

Woodland EEC to the greatest extent possible.  

The selection of the preferred option is consistent with the principles of avoiding and minimising 

biodiversity impacts, as outlined under the Framework for Biodiversity Assessment. 

5.2.2 Construction phase 

The construction phase of the project can have a number of indirect impacts on biodiversity values. 

Indirect impacts are as follows: 
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Impact Frequency Intensity Duration Consequence 

Accidental spills and 
contamination from 
construction 
activities (including 
compound sites) 

Rare High Construction phase Pollution of waterways and/or 
adjacent sensitive habitat 

Earthworks Regular Moderate Construction phase Erosion and sedimentation of 
waterways and sensitive habitat 

Temporary instream 
structures 

Regular Low Construction phase Erosion and sedimentation of 
downstream waterways 

Alteration of flows 

Noise Regular Low Construction phase Construction machinery and 
activities may disturb local 
fauna  

Dust generation Regular Moderate Construction phase Inhibit the function of plant 
species and communities, 
waterways and wetlands 

Light spills during 
night works 

Rare Low Construction phase Night works may alter fauna 
activities/movements 

General construction 
activities 

Regular Moderate Construction phase Feral pest, weed and/or 
pathogen encroachment 

Changes in local 
flooding patterns due 
to stockpiles  

Regular Low Construction phase The inclusion of any temporary 
fill within the floodplain (e.g. 
preloading, stockpiles etc.) 
would reduce floodplain 
storage, which can result in 
increased flood elevations as 
well as obstruction to flow 
paths. This could lead to some 
floodplain wetlands receiving 
more or less floodwaters 
depending on the positioning of 
these stockpiles. Any loose 
material mobilised by 
floodwaters may also impact 
downstream wetlands and 
waterways through 
sedimentation. Changes in 
vegetation composition and loss 
of wetland habitat may result. 
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Table 5-3 Measures proposed to avoid and minimise indirect impacts of the project during the construction phase 

Impact Measures to be implemented Timing Outcome Responsibility 

Accidental spills 
and contamination 
from construction 
activities 

An emergency spill response procedure will be prepared to minimise the impact 
of any accidental spills, and include details on the requirements for managing 
spills, disposing of any contaminated waste, and reporting of any such incidents. 

Construction 
phase 

Prevent/minimise 
pollution of waterways 
and/or adjacent sensitive 
habitat 

Contractor 

Earthworks The Construction Environmental Management Plan will include a construction soil 
and water quality management plan to manage potential impacts on soils and 
receiving watercourses, to include, but not be limited to:  

 Objectives and targets for soil and water quality management 

  Information on the relevant statutory and other requirements 
relating to soils and water quality, including any permits or 
licences required for the project  

 Details of any consultation requirements under the Plan  

 An overview of the existing environment and potential impacts 
related to the construction works  

 Measures to manage impacts of the project including in relation 
to: o Soils, erosion and sedimentation o Stockpile management  

o Spoil and fill management 
o Surface water quality  
o Groundwater levels  
o Discharges from sedimentation basins, acid sulfate soil 

treatment areas and groundwater de-watering  
o Acid sulfate soils and contaminated lands  
o Significant weather events (such as heavy rainfall or 

flooding)  
o Re-fuelling of vehicles and other equipment and 

accidental spills  

 A surface water quality monitoring program that as a minimum 
addresses the requirements of the project Environment Protection 
Licence  

 Auditing and reporting requirements  
 Site inductions and training for construction personnel in the 

Construction 
phase 

Prevent/minimise erosion 
and sedimentation of 
downstream waterways 
and sensitive adjacent 
habitat 

Contractor 

Temporary 
instream 
structures 

Construction 
phase 

Prevent erosion and 
sedimentation of 
downstream waterways 

Contractor 
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Impact Measures to be implemented Timing Outcome Responsibility 

implementation of the Plan.  

The strategy will be prepared in accordance with the relevant industry standard 
guidelines and procedures. 

 

Noise pollution A Construction Noise and Vibration Management Plan will be prepared for the 
project. 

Construction 
phase 

Prevent disturbance to 
local fauna at the habitat 
corridor location. 

Contractor 

Dust generation The Construction Environmental Management Plan will include a construction soil 
and water quality management plan to manage potential impacts on soils and 
receiving watercourses. 

Construction 
phase 

Prevent dust inhibiting the 
function of plant species 
and communities, 
waterways and wetlands. 

Contractor 

Light spill The detailed design of lighting for the project will demonstrate it has considered:  

 The operational airspace requirements of the Illawarra Regional 
Airport in accordance with Civil Aviation Safety Authority Manual 
of Standards Part 139 

 Impacts on nearby residences or sensitive receivers. 

Construction 
phase 

Prevent disturbance to 
local fauna. 

Contractor 

General 
construction 
activities  

The construction environmental management plan will include flora and fauna 
management measures prepared for the project, in consultation with the Office of 
Environment and Heritage and NSW Fisheries). The Plan will describe the 
management measures to be implemented to limit the impact of the project on 
biodiversity, in accordance with Roads and Maritime’s Biodiversity Guidelines (2011), 
including, but not limited to: 

 Pre-clearing process 

 Exclusion zones and fencing or other means to demarcate 
vegetation to be retained (endangered ecological communities 
and Eastern Flame Pea populations) in close proximity to the 
works 

 Re-establishment of native vegetation 

 Clearing of vegetation and removal of bush rock 

 Weed management (see Guide 6) 

Construction 
phase 

Prevent feral pest, weed 
and/or pathogen 
encroachment into 
vegetation adjoining 
development footprint. 

Roads and 
Maritime 

Contractor 
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Impact Measures to be implemented Timing Outcome Responsibility 

 Pathogen management (see Guide 7) 

 Nest boxes 

 Fauna handling 
 Aquatic habitats and riparian zones. 
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5.2.3 Operational phase 

The operational phase of the project can have a number of indirect impacts on biodiversity values. 

Indirect impacts are as follows: 

Impact Frequency Intensity Duration Consequence 

Light spill Regular Low Operational phase Alter movements of fauna 
through the landscape 

Weed encroachment Regular Moderate Operational phase Ingress of weeds along the 
boundary of the 
development 

Pest animals Irregular Low Operational phase Increase in pest species 
specialising in edge habitats 

Road traffic Constant Low Operational phase Traffic noise may influence 
the use of adjacent habitat 
by fauna 

Road pollutants (e.g. fuel 
and oil) 

Constant Moderate Operational phase Contamination of 
waterways and wetlands 
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Table 5-4  Measures proposed to avoid and minimise indirect impacts of the project during the operational phase 

Impact Consequence Measures to be implemented Timing Outcome Responsibility 

Light spill Alter movements of 
fauna through the 
landscape 

The detailed design of lighting for the project will 
demonstrate it has considered:  

 The operational airspace requirements 
of the Illawarra Regional Airport in 
accordance with Civil Aviation Safety 
Authority Manual of Standards Part 139 

 Impacts on nearby residences or 
sensitive receivers. 

Operational 
phase 

Minimise impacts 
to fauna 
movements and 
activity 

Roads and Maritime 

Contractor 

Weed 
encroachment 

Ingress of weeds along 
the boundary of the 
development 

Plantings selected will be in accordance with the 
landscape plan. Where possible plantings will be carried 
out that increase the diversity of the existing vegetation, 
reduce opportunity for weed encroachment and improve 
the connectivity between patches in the landscape. 
Plantings will be monitored and maintained, including 
weed removal, for at least one year to ensure they 
survive and become established. 

Operational 
phase 

Prevent spread of 
weeds 

Roads and Maritime 

Contractor 

Pest animals Invasion of pest species 
specialising in edge 
habitats 

 Being an urban environment, this impact is already 
present in the study area. The project is unlikely to 
increase this impact, therefore specific mitigation 
measures have not been recommended. 

Operational 
phase 

Minimise invasion 
of pest species 

Roads and Maritime 

Contractor 

Road traffic Traffic noise may 
influence the use of 
adjacent habitat by 
fauna 

Being an urban environment, this impact is already 
present in the study area. The project is unlikely to 
increase this impact, therefore specific mitigation 
measures have not been recommended. 

Operational 
phase 

Minimise impacts 
to fauna 
movements and 
activity 

Contractor 

Road pollutants 
(e.g. fuel and oil) 

Contamination of 
sensitive habitats 
including waterways and 
wetlands 

The project includes water quality treatment measures to 
avoid and minimise impacts on natural waterways and 
wetlands. 

Operational 
phase 

Prevent 
contamination of 
sensitive habitats 
including 
waterways and 
wetlands 

Contractor 
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5.3 GROUNDWATER AND HYDROLOGY IMPACTS 

The FBA does not assess downstream impacts on hydrology and environmental flows on surface 

vegetation and groundwater dependent ecosystems. These impacts have been assessed separately 

below, however recommended mitigation measures for groundwater and hydrology impacts have been 

included in Section 5.2 above. 

5.3.1 Indirect impacts on groundwater dependent ecosystems through impacts to the 

groundwater 

Hyder-Cardno Joint Venture (2015) assessed the potential impacts of the project on groundwater 

dependent ecosystems (GDEs) during the construction and operational phases. GDEs include the 

Macquarie Rivulet, ILGW EEC at Croom Reserve and potentially the SEPP 14 wetland on private property 

to the south of the Illawarra Highway (and north of Tongarra Rd). The potential impacts on these GDEs 

are summarised below. 

Macquarie Rivulet 

The NSW Office of Water lists identified high priority GDEs in the Greater Metropolitan Region for the 

Sydney Basin South groundwater source. There is one high priority GDE in the vicinity of the Albion Park 

Rail Bypass; the Macquarie Rivulet. The Macquarie Rivulet GDE is located about 1.3 km east of the 

project. Indirect impacts on this GDE would be required to be via drawdown or groundwater flow 

changes. The groundwater assessment identified that groundwater flow changes would be minor and 

localised to areas more immediately adjacent to the works, and will not impact the wetland 1.3 km away. 

Groundwater dewatering would be less than 2 metres up to 80 m from the carriageway. Therefore, the 

Macquarie Rivulet GDE will not be impacted by the project 

ILGW EEC at Croom Reserve and SEPP 14 wetland  

At the ILGW EEC and the SEPP 14 wetland, groundwater flow direction in the alluvium aquifer is from 

South to North and as such they will not be affected by possible reduced flows. 

The deeper consolidated rock aquifer is not affected by groundwater depressurisation or change to 

groundwater flow in the vicinity of the identified GDEs.  

For the islands of grassy woodlands near chainage 16,400 m, the predicted groundwater discharge is 

0.1 cubic metres per day and drawdown in the centreline of the project area is predicted to be small. The 

nearest edge of the woodlands are some 80 metres from the centreline, therefore no measurable 

drawdown is expected at that distance. 

One freshwater wetland EEC (which appears to be a farm dam) located at chainage 18,350 metres is in 

the very southern end of the deep cut. The depth of the farm dam is unknown, as such the reliance on 

groundwater is unknown. However, as the freshwater wetland EEC lies wholly within the project area, it 

has been assumed as part of the assessment that the entire EEC will be removed as part of the project. 

Offsets for this EEC are a commitment of the project.  

Changes to groundwater levels and flows are expected to be minor and localised, and hence impacts on 

watercourses are expected to be negligible. The Frazers Creek adjustment is expected to result in minor, 

localised changes in groundwater flows and levels, and is expected to have minor, short term impacts on 

Frazers Creek. By extension, there are no indirect impacts on riparian areas expected for any of the 

watercourses, including Frazers Creek. 
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There is a potential risk to groundwater quality from accidental spills during construction and operation 

of the road. This could potentially impact GDEs but would be managed through appropriate water quality 

control measures to be adopted during construction and operation. 

Potential groundwater impacts during construction and operation are therefore unlikely to impact GDEs. 

5.3.2 Indirect impacts on wetlands and other aquatic environments from changes to 

hydrology 

Hyder Cardno Joint Venture (2015) assessed the potential impacts of the proposal on surface flows and 

flooding during the construction and operational phases. The following summarises their results and the 

potential consequences of this on aquatic ecosystems including wetlands and waterways. 

Construction 

 The inclusion of any temporary fill within the floodplain (e.g. preloading, stockpiles etc.) would 

reduce floodplain storage, which can result in increased flood elevations as well as obstruction to 

flow paths. This could lead to some floodplain wetlands receiving more or less floodwaters 

depending on the positioning of these stockpiles. Any loose material mobilised by floodwaters 

may also impact downstream wetlands and waterways through sedimentation. The location and 

size of stockpiles and how these are managed would need to be carefully considered to ensure 

wetlands and waterways are not adversely impacted due to increased and/or decreased 

flooding. 

Operation 

A series of impact criteria for flood levels and flood velocities resulting from implementation of the 

concept design were developed. The criteria for agricultural areas, where the majority of aquatic 

ecosystems are found, include: 

 Generally less than 250 mm increases, with localised increases of up to 400 mm flooding 

acceptable over small areas (nominally less than 5 ha) in the 20 and 100 year Average 

Recurrence Interval (ARI) flood events. 

 Velocities to remain below 1.0 m/s where currently below this figure. An increase of not more 

than 20% where existing velocity is currently above 1.0 m/s. Appropriate scour and stability 

protection should be provided where these criteria cannot be achieved. 

 No criteria were adopted for flood duration due to short duration times of floods in the area. 

 No criteria for flood directions due to complex flow directions in the floodplains. 

Duck Creek Catchment 

 Increased flood levels within the Duck Creek catchment are generally localised to where the 

alignment crosses the three individual watercourses, and are primarily due to changes in 

conveyance. Although predominately contained within rural land, impacts exceed flooding 

impacts criteria for the project at D3 and D5. 

 There are no substantial changes to velocity within the Duck Creek floodplain as a result of the 

proposed motorway. 
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 Flood duration within the Duck Creek floodplain is not substantially changed as a result of the 
project.  

 Flow direction within the Duck Creek floodplain is not substantially changed as a result of the 
project. Floodwater is conveyed through similar locations as currently occurs for the existing 
motorway in this area. 

Macquarie Rivulet Catchment 

 Increased flood levels within the Macquarie Rivulet floodplain are predicted to extend over the 

floodplain between Tongarra Road, Marshall Mount Creek and the existing Princes Highway. 

Within the floodplain area, impacts are due to a loss of floodplain storage resulting from 

additional fill within the floodplain. Flood level increases at the upstream side of the motorway 

(to the north of the Croom Regional Sporting Complex access bridge) are primarily due to 

changes in conveyance caused by fill within the floodplain and the proposed watercourse 

diversion. It is noted that only very small increases in flood extent are predicted as a result of the 

proposed motorway. 

 Some increases in velocity are predicted during flood events within the floodplain between the 

main alignment and the Illawarra Regional Airport. This is due to the alignment directing the flow 

in the north/south direction and reducing flow in the east/west direction. The change in flow 

velocity is relatively minor, with an increase of up to 0.2m/s from existing velocities of 0.4m/s to 

0.8m/s. 

 Flood duration within the Macquarie Rivulet floodplain is not substantially changed as a result of 

the project. 

 In major (less frequent) storms, some changes in flow direction are predicted within the 

Macquarie Rivulet floodplain due to the road embankment crossing the floodplain at the location 

of the existing Illawarra Highway. In minor (frequent) storms, existing flow paths are maintained, 

with the exception of the proposed watercourse diversion. 

Horsley Creek Catchment 

 The aquatic ecosystems of the Horsley Creek catchment at the proposal site are highly disturbed. 

Impacts due to minor changes in flood levels, velocities duration and flow paths in this area are 

unlikely to cause more than a minor impact on aquatic ecosystems. 

5.4 CUMULATIVE IMPACTS 

The clearing of native vegetation, which is a key threatening process at both State and Commonwealth 

level, is considered a major factor in the loss of biological diversity.  At least 61 per cent of the native 

vegetation in NSW has been cleared or highly modified since European settlement (NSW Scientific 

Committee, 2001), and the removal of vegetation for this proposal would contribute to this process.  The 

cumulative impact of similar projects, particularly where EECs are involved, can be quite considerable 

given that many poorly-conserved vegetation communities have a substantial portion of their extents 

represented in road reserves or in areas of development.  Small losses of such communities, which may 

be insignificant at a project level, may accumulate over time to cause a significant reduction in the extent 

of remnant patches.   

In NSW, the Princes Highway upgrade program is a series of projects extending from Bega to Sydney 

aimed at improving safety and efficiency on this main route. Works on the Princes Highway to the north 
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of the proposal include the Mount Ousley Road / Princes Motorway interchange and Mount Ousley 

Climbing Lanes (in planning). To the south of the proposal, projects on the Princes Highway include the 

Oak Flats to Dunmore upgrade (completed in 2009), the North Kiama bypass (completed in 2005), Kiama 

on and off ramps (completed in 2008), Gerringong upgrade, and the Foxground and Berry bypass (under 

construction). Thus, vegetation removal along this route has reduced available habitat for flora and 

fauna, as well as habitat connectivity. 

Cumulative impacts are considered best addressed by avoiding and minimising. Where avoidance is not 

possible, the impacts of each contributing project is assessed on a case by case basis. Long term 

mechanisms like offsetting through the BioBanking assessment methodology, are structured to address 

the ongoing impacts of multiple projects in a cohesive manner. Offsetting is a commitment of this 

project. 

5.5 CROOM VOLUNTARY CONSERVATION AGREEMENT 

Part of the Croom Regional Sporting Complex is protected through a voluntary conservation agreement 

(VCA) between Shellharbour City Council and the NSW Minister for the Environment (Appendix G). This 

conservation agreement has been in place since 2002. The aim of the conservation agreement is to 

protect a 21.944 ha open forest area comprising ten percent of the population of the Illawarra 

Greenhood Orchid (Pterostylis gibbosa) and remnant Illawarra Lowlands Grassy Woodland EEC. 

As discussed in Sections 5.1 and 5.2, every effort was made to avoid direct impacts on the VCA. It was not 

possible to entirely avoid the VCA due to the need to consider impacts, including social and private 

property impacts, and impacts on other environmentally sensitive areas, such as Freshwater Wetlands 

EECs and other native vegetation north of Croom Reserve. A total of 0.15 ha of the land would be directly 

impacted, representing less than 1% of the total area protected by the conservation agreement. This 

impact area has been included within the credit calculations and therefore is included in the offset 

requirement calculated for the project.  

Roads and Maritime recognises the importance of the conservation agreement in place, and would work 

with Shellharbour City Council and the Office of Environment and Heritage to either modify the existing 

VCA, or to identify a suitable alternative arrangement to protect the subject land. Alternatives may 

include transfer of the conservation agreement to a BioBanking agreement or similar equivalent 

agreement. Any modification to the VCA would be undertaken as agreed with Shellharbour City Council 

and OEH, and would be in accordance with the requirements of section 69i of the National Parks and 

Wildlife Act 1974 (refer to the BOS).  
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6 IMPACT SUMMARY 

6.1 AREAS NOT REQUIRING ASSESSMENT 

Areas within the development footprint without native vegetation or aquatic features do not need to be 

assessed further. They include paddocks without trees and with an understory of exotic pasture grasses. 

Furthermore, areas without any vegetation such as roads, infrastructure and other developments do not 

require further assessment. This includes culverts and bridges where microbats may roost as these were 

assessed during fauna surveys and were not considered suitable for these species. The total area of land 

within the development footprint not requiring further assessment is approximately 269.22 ha (Figure 

6-1). 
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Figure 6-1 Area within the development footprint not requiring further assessment. 
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6.2 AREAS NOT REQUIRING AN OFFSET 

6.2.1 Impacts on native vegetation 

Offsets are not required where the project would impact on PCTs that: 

a) Have a site value score of <17; or 

b) Are not identified as CEEC or EEC. 

No native vegetation zones had site value scores of <17.  

Four non-CEEC and non-EEC PCTs occur in the development footprint. These will require offsets only if 

they provide threatened species habitat (refer to Section 6.2.2). This is in accordance with Table 4 of the 

FBA and has been confirmed with OEH9. It is noted that the BioBanking credit profile generates credit 

requirements by PCT regardless of whether the vegetation qualifies as an EEC. In this assessment, the 

BCC combines Swamp Oak-Prickly Tea Tree – Swamp Paperbark swamp forest on coastal floodplains (PCT 

1232) that qualifies as EEC with the derived Swamp Oak - Prickly Tea-tree - Swamp Paperbark swamp 

forest on coastal floodplains (PCT 1232) that does not qualify as EEC or provide threatened species 

habitat. Only the former must be offset in accordance with Table 4 of the FBA. 

All other areas within the development footprint will not require offsets (See Figure 6-1). 

6.2.2 Impacts on species and populations 

Offsets are not required where the project:  

a) Impacts on non-threatened species and populations that do not form part of a CEEC or 

EEC  

b) Impacts on threatened species habitat associated with a PCT within a vegetation zone 

with a site value score of <17. 

Non-threatened species or populations do not form part of the offset requirement. 

To ascertain whether native vegetation within the development site provided threatened species or 
threatend population habitat, all vegetation zones were entered into the credit calculations. This 
included the following non-CEEC and non-EEC vegetation (site scores for these PCTs were all >17):  

 PCT #838 Derived Forest Red Gum – Thin-leaved Stringybark grassy woodland on coastal 
lowlands, southern Sydney Basin 

 PCT #1231 Swamp Mahogany swamp sclerophyll forest on coastal lowlands of the Sydney Basin 
and South East Corner 

 PCT #1105 River Oak open forest of major streams, Sydney Basin and South East Corner 

 PCT #1616 Swamp Paperbark - Swamp Oak tall shrubland on estuarine flats, Sydney Basin 

and South East Corner 10. 

                                                             

9
 Phil Wood, OEH BioBanking team, on 26 June 2015 (email). 

10
 PCT #1232, BVT SR649 Swamp Oak - Prickly Tea-tree - Swamp Paperbark swamp forest on coastal 

floodplains, Sydney Basin and South East Corner was not able to be selected in the BCC. PCT #1616 BVT 
#SR649 Swamp Oak floodplain swamp forest, Sydney Basin Bioregion and South East Corner Bioregion was 
selected as the closest match in the BCC. 
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As discussed in Section 4.2.1, no threatened species or populations associated wth these PCTs are 

considered likely to be affected. Therefore, they do not require offsets.  

Species that do not require any offsets are discussed specifically below. Refer also to Section 4.2.1. 

Flora 

ILLAWARRA GREENHOOD ORCHID 

The project has the potential to impact on one endangered species, the Illawarra Greenhood Orchid. This 

species was also identified in the Preliminary SEARs (August 2014), but was not mentioned in the Final 

SEARs (March 2015).  

The Illawarra Greenhood Orchid has been observed in close proximity to the development footprint on 

the TransGrid property, but no individuals have been recorded in the area for at least eight years 

(Graeme Bradburn, pers. comm.).  Thus, despite the presence of potential habitat, it is deemed unlikely 

that any threatened orchids are currently extant within the development footprint and direct impacts to 

this species are therefore considered unlikely. Indirect impacts to this species may result from changes in 

the hydrology or potential impacts to the groundwater system. A search of the Atlas of Groundwater 

Dependent Ecosystems found that there were four areas with moderate to high potential for 

groundwater interaction.  These areas correlate with the freshwater wetland EECs as well as the SEPP 14 

wetland on private property to the south of the Illawarra Highway. 

No individuals of this species would be impacted and it does not require offsets.  

CURVED RICE-FLOWER 

The project would only impact potential habitat for this species and no individuals are likely to be 

affected by the project. This species does not require offsets. 

Fauna 

Specific to the BCC assessment, species not requiring offsets include: 

 Green and Golden Bell Frog – the relevant geographic feature was present however, targeted 

surveys did not record this species in the development footprint; not included as a species credit 

species. No offset is required. 

 Grey-headed Flying-fox - the BCC did not either assume this species to occur or require survey for 

it. As it was detected onsite, it was added to the BCC. No important habitat elements would be 

impacted. Adverse impact on account of the project was assessed as unlikely. It has not 

generated ecosystem or species credits (and thereby has generated no offset requirement) (see 

Section 4.2.3). 

 Microbats - Five threatened species of microbat were recorded flying overhead of the study 

area; Eastern Bentwing-bat (Miniopterus schreibersii oceanensis), Eastern False Pipistrelle 

(Falsistrellus tasmaniensis), Eastern Freetail-bat (Mormopterus norfolkensis), Greater Broad-

nosed Bat (Scoteanax rueppellii) (possible identification only), and Large-eared Pied Bat 

(Chalinolobus dwyeri) (possible identification only).  Excluding the Large-eared Pied Bat (refer 

below), none of these species were assessed in the BCC as generating either ecosystem or 

species credits and therefore do not require offsets; none of the vegetation types entered in the 

BCC are considered to provide habitat for these species, such that they would be affected by the 

proposal. 
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 Large-eared Pied Bat (Chalinolobus dwyeri) (possible identification only) was detected onsite. It 

was added as a species credit species to the BCC. For this species, it was considered no adverse 

impact would result from the project. No credits have been generated for this species (see 

Section 4.2.3). 

 Woodland birds – Two species of threatened woodland bird, including the Varied Sittella and 

Scarlet Robin (both listed as vulnerable under the TSC Act) were considered possible occurrences 

in the study area that could be using the development footprint for foraging and/or nesting, 

particularly in areas of ILGW. Of these species, only the Varied Sittella was observed utilising the 

development footprint (in the ILGW on the TransGrid property).  These species generate 

ecosystem credits not species credits (and thereby have generated no additional species credit 

offset requirement). 

Hollow-bearing trees 

A total of two hollow-bearing trees were identified within the development footprint that would be 

removed as a result of the project. These were both in the northern section of the development footprint 

associated with the ILGW EEC. No fauna species were observed to be using these hollow-bearing trees 

during dusk tree watching surveys. However, they potentially provide roosting habitat for some species 

of microbats and parrots. Hollow-dependant fauna species are less likely to be impacted due to the low 

number of hollow-bearing trees (two) within the development footprint. Therefore, the impact on 

hollow-dependent fauna in the development footprint due to the project would be low considering the 

low amount of hollow-bearing trees to be removed (two).  Mitigation measures have been recommended 

to address the clearing risks to resident species (Section 5). 

The number of hollows to be impacted is assessed within the BCC, via the plot data collected for each 

vegetation zone. This data adds to the value of the habitat to be removed, thereby requiring greater 

number of credits to be retired. No specific requirement to offset hollows has been identified. 

Culverts / bridges 

Several culverts were identified within the development footprint that would be demolished or modified 

as a result of the project. The bridge over Duck Creek on the eastern side of the development footprint 

would also be demolished as a result of the project. No fauna species were observed to be utilising these 

structures for habitat at the time of surveys, however the bridge and some large culverts may provide 

roosting habitat for some species of microbats (e.g. Southern Myotis) and nesting habitat for some 

species of common birds (e.g. swallows and fairy martins). Mitigation measures have been recommended 

to avoid impacts to these species prior to the commencement of construction (Section 5). 

6.3 PCTS AND SPECIES POLYGONS REQUIRING AN OFFSET 

6.3.1 Impacts on native vegetation 

Offsets are required where the project would impact on any native vegetation that: 

a) is identified as a CEEC that is specifically nominated in the SEARs for the Major Project as a 

CEEC for which an impacts does not require further consideration; 

b) is identified as an EEC, unless it is an EEC that is specifically nominated in the SEARs for the 

project as an EEC for which an impact requires further consideration; or 

c) is associated with threatened species habitat and in a vegetation zone that has a site value 

score ≥ 17. 
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The project would have a direct impact on three EECs within the development footprint as a result of 

vegetation clearing.  These generate ecosystem credits and require offsetting. 

Additionally, planted and regrowth areas unable to be easily attributed to a native vegetation community 

occur in areas of impact. They are noted as being in disturbed and weedy condition although they still 

retain some habitat values. They have been assigned to the closest biometric vegetation type in order to 

determine whether they generate threatened species credits. It is noted that if they do not generate any 

threatened species credits, these non-EECs would not require offseting. This is in accordance with Table 4 

of the FBA and was confirmed with OEH 11.  

Table 6-1  Extent of vegetation communities within the development footprint and the estimated loss of those 
communities from the development footprint. 

Vegetation 
Community 

Threatened 
Ecological 
Community (TSC 
Act)? 

PCT Id Threatened species 
habitat 

BioMetric 
vegetation 
condition 

Extent of 
vegetation 

(ha) in 
development 

footprint 

Woollybutt – 
White 
Stringybark – 
Forest Red Gum 
grassy woodland 

Yes – Illawarra 
Lowlands Grassy 
Woodland 

1326 Eastern Bentwing-bat, 
Eastern False Pipistrelle, 
Eastern Freetail-bat, 
Greater Broad-nosed Bat, 
Large-eared Pied Bat, 
Varied Sittella, Scarlet 
Robin, Grey-headed 
Flying-fox, Eastern Flame 
Pea, Illawarra Greenhood 
Orchid, Curved Rice-
flower. 

Moderate to 
good 

7.22 

Swamp Oak - 
Prickly Tea-tree - 
Swamp 
Paperbark 
swamp forest on 
coastal 
floodplains 

Yes - Swamp Oak 
Floodplain Forest 

1232 / 
1616 

Yellow-bellied Sheathtail 
Bat 

Moderate to 
good 

0.55 

Coastal 
Freshwater 
Lagoons 

Yes – Freshwater 
Wetlands on 
Coastal 
Floodplains 

781 Green and Golden Bell 
Frog, Australasian Bittern, 
Black Bittern, Blue-billed 
Duck, Australian Painted 
Snipe, Freckled Duck  

 

Moderate to 
good 

7.20 

Total Vegetation - - - - 14.97 

 

                                                             

11
 Phil Wood, OEH BioBanking team, on 26 June 2015 (email). 
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Illawarra Lowlands Grassy Woodland 

Approximately 7.22 ha of ILGW (TSC Act EEC) would be directly removed as a result of the project (Table 

6-2).  Some areas consist of good quality remnant vegetation, whilst other areas are formed of regrowth 

and have a high weed presence.    

Table 6-2 Extent and condition of Illawarra Lowlands Grassy Woodland within the development footprint 

Illawarra Lowlands 
Grassy Woodlands 
Site 

Plots BioMetric vegetation 
value score (average 
for zone) 

Extent of 
vegetation (ha) in 
development 
footprint 

Extent of vegetation 
patch (ha) outside of 
development 
footprint 

Croom Reserve CR1 53.85 0.58 46.66 

TransGrid TG1-2 0.95 40.63 

Road Reserve RR2 2.18 6.41 

Old Golf Course GC1-2 3.32 7.28 

Borg ILGW1 0.19 2.62 

Total Vegetation - - 7.22 103.60 

 

The area of ILGW in the development footprint represents a small proportion of this EEC within the 

region. The SCIVI mapping (Tozer et al. 2010) for the region (Kiama 1:100,000 map sheet) estimates that 

2,210 ha of this community is still extant, and from 5-30% of the pre-European distribution has been 

cleared.  Thus the 7.22 ha of the community that is present within the development footprint represents 

under 1% of the regional extent. Furthermore, areas of ILGW occurring within the development footprint 

tend to be on edges of existing remnant patches, or currently occur as small patches. Therefore, on a 

landscape scale, the impact on ILGW would be low due to the project. 

The condition of the ILGW to be impacted by the project has a site value score (SVS) of 47.23 which is less 

than the remainder of Croom Reserve which averages SVS 69.91. The condition of ILGW within the Old 

Golf Course impact area is lower at SVS average 28.95 and the road reserve impact area of ILGW is also 

fairly low at SVS 31.55 (Table 6-2). 

Swamp Oak Floodplain Forest 

Approximately 0.55 ha of Swamp Oak Floodplain Forest would be directly removed as a result of the 

project. Despite the presence of weeds, the vegetation at Croom Sporting Complex in particular is intact 

(Table 6-3). 

Table 6-3  Extent and condition of Swamp Oak Floodplain Forest within the development footprint 

Swamp Oak 
Floodplain 
Forest Site 

Plots BioMetric Vegetation 
Value Score (average 
for zone) 

Extent of 
Vegetation (ha) in 

proposed site 

Extent of Vegetation patch 
(ha) outside of the 

development footprint 

Macquarie 
Rivulet 

MR3 37.5 0.25 0.75 

Croom Sporting 
Complex 

CSC1 0.30 1.05 

Total Vegetation -  0.55 1.80 
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It is estimated that, as of 2001, less than 250 ha of this community remained on the Illawarra Plain (NSW 

Scientific Committee, 2011). The SCIVI mapping (Tozer et al., 2010) for the region (Kiama 1:100,000 map 

sheet) estimates that 318.10 ha of this community is still extant within 10 km of the development 

footprint. Threats include clearing for development, flood mitigation and drainage works, grazing and 

trampling by stock and feral animals, activation of acid sulfate soils, landfilling and earthworks associated 

with industrial development, pollution from urban and agricultural runoff, rubbish dumping, climate 

change and weed invasion.  

Freshwater Wetlands on Coastal Floodplains 

The majority of freshwater wetland areas in coastal NSW occur on productive agricultural areas, where 

they have been highly modified historically.  This is the situation within the development footprint, where 

a number of interlinked wetland areas were observed on private agricultural properties to the south of 

the Illawarra Highway (Figure 1-3). The total area for Freshwater Wetlands on Coastal Floodplains within 

the development footprint and directly impacted as a result of the project is about 7.20 ha (Table 6-4). 

This represents approximately 7% of the current extant community on the Illawarra Plain (approximately 

100 ha) (NPWS, 2002).  

Table 6-4 Extent and condition of Freshwater Wetlands on Coastal Floodplains within the development 
footprint 

Freshwater 
Wetland Site 

Plots BioMetric Vegetation 
Value Score (average 
for site) 

Extent of Vegetation 
(ha) in proposed site 

Extent of Vegetation 
(ha) in the study area 

Macquarie Rivulet 
wetland 

FW1-3 83.30 2.30 3.39 

Frazers Creek 
wetland 

FW6 82.80 3.21 23.70 

Duck Creek 
wetland 

n/a - 1.10 1.10 

Unnamed 
waterway 
wetland  

n/a - 0.20 0.20 

Horsley Inlet 
wetland 

n/a - 0.40 0.39 

Total Vegetation - - 7.20 28.78 

 

Land clearing for grazing pastures, cropping and other agricultural ventures has led to a large decline in 

freshwater wetland areas in the Illawarra.  The remaining stands of this community are threatened by 

continuing fragmentation and degradation, flood mitigation and drainage works, filling associated with 

urban and industrial development, pollution and eutrophication from urban and agricultural runoff, weed 

invasion, overgrazing, and trampling by livestock (NSW Scientific Committee, 2004).  

Indirect impacts to wetlands located in proximity to the proposed corridor, including the SEPP 14 

wetland, may also result from changes in the hydrology or potential impacts to the groundwater system. 

Groundwater and hydrology impacts are assessed in Section 5.3. 
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6.3.2 Impacts on species and populations 

Offsets are required where the project would impact on: 

a) Any critically endangered species; 

b) A threatened species or population that was not specifically nominated in the SEARs as a 

species or population for which an impact requires further consideration; or 

c) Threatened species habitat associated with a PCT in a vegetation zone with a site value 

score of ≥17. 

Flora 

Specific to the BCC assessment, the only flora species requiring offsets includes: 

 Eastern Flame Pea - The Eastern Flame Pea requires species credits. The population was not 

specifically nominated in the SEARs but would be impacted by the project. The Eastern Flame 

Pea is associated with habitat within areas of ILGW EEC. Up to 115 individuals would be 

removed. Approximately 22.2% of the total threatened population of Eastern Flame Pea is likely 

to be impacted by the proposal. The loss of approximately 22.2% of the local population would 

have a substantial impact on this species and an adverse effect on the life cycle of this 

population. Roads and Maritime have produced a number of iterations of the concept design in 

an attempt to reduce the impact of the road footprint on this species. However, despite these 

efforts the residual impact is substantial. Roads and Maritime is currently exploring offset 

options for the species.  

Fauna 

No fauna species credits are generated in the assessment. In this discussion, fauna that generate 

ecosystem credits are discussed.  

Specific to the BCC assessment, 30 fauna species generate ecosystem credits (shown in full on Table 4-2 

with the Threatened Species (TS) offset multiplier). Species with the highest TS offset multiplier that are 

driving the ecosystem credit scores include: 

 Barking Owl Ninox connivens 3.0 

 Black-tailed Godwit Limosa limosa 2.6 

 Bush Stone-curlew Burhinus grallarius 2.6 

 Masked Owl Tyto novaehollandiae 3.0 

 New Holland Mouse Pseudomys novaehollandiae 2.6 

 Powerful Owl Ninox strenua 3.0 

 Spotted-tailed Quoll Dasyurus maculatus 2.6 

While none of these species were detected during surveys or were assessed as being impacted by the 

project, they are assumed to occur in the local area and it is assumed that the development footprint 

contributes to their habitat requirements, if only to a small degree. 

It is noted that no threatened species polygons are required in the assessment. For flora, the BCC uses 

individuals not threatened species polygons in the credit calculations. Offsetting requirements would 

include offsetting for fauna habitat by requiring specific vegetation types that provide habitat to these 
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species to be offset. For the current assessment, this includes offsetting impacts on the following 

vegetation types: 

 Woollybutt - White Stringybark - Forest Red Gum grassy woodland on coastal lowlands, southern 

Sydney Basin Bioregion and South East Corner Bioregion 

 Swamp Oak Floodplain Forest of the New South Wales North Coast, Sydney Basin and South East 

Corner Bioregions 

 Coastal freshwater lagoons of the Sydney Basin Bioregion and South East Corner Bioregion. 

6.4 IMPACTS REQUIRING FURTHER CONSIDERATION 

6.4.1 Impacts on landscape features 

Impacts reducing width of riparian buffer of important rivers, streams and estuaries 

Further consideration is required where the project would impact on areas of native vegetation within: 

a) 20 m either side of a 4th and 5th order stream; 

b) 50 m either side of a 6th order stream; 

c) 50 m around an estuarine area. 

It is noted that the BCC calculations assess direct impacts within the development footprint only. A 

precautionary buffer has been applied to account for all temporary impacts during construction in these 

areas.  

With regard to indirect impacts, the project would impact on the 20 m riparian buffer of two waterways 

as described in Table 6-5 and portrayed in Figure 1-3. A loss of trees along these tributaries may 

contribute to destabilisation of creek and river banks which in turn may lead to soil erosion and 

sedimentation into waterways. Furthermore, clearing of riparian vegetation would cause further 

fragmentation and isolation preventing gene flow between fragments. However, mitigation measures 

have been provided in Table 5-2 to revegetate the riparian zone at proposed waterway crossings as 

recommended by DPI (fisheries).   

Table 6-5  Waterways and their riparian buffers impacted by the project 

Waterway Stream 
order 

Impact area PCT Condition Indirect 
impacts 

Mitigation 
measures 

Macquarie 
Rivulet 

5
th

 Order Total impact area of 
two bridges 
approximately 0.81 
ha. 

1232 Poor Indirect 
impacts 
downstream 
as a result of 
accidental 
spills, 
sedimentation 
or other 
water quality 
impacts. 

Erosion and 
sedimentation 
controls. Spill 
management 
measures. 
Maintaining 
fish passage. 

Frazers 
Creek 

4
th

 Order Approximately 1.84 
ha. 

1231 
(derived) 

Poor Indirect 
impacts 
downstream 
as a result of 

Erosion and 
sedimentation 
controls. Spill 
management 
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Waterway Stream 
order 

Impact area PCT Condition Indirect 
impacts 

Mitigation 
measures 

accidental 
spills, 
sedimentation 
or other 
water quality 
impacts. 

measures. 
Maintaining 
fish passage. 

 

Impacts on important wetlands 

Further consideration is required where the project would impact on an important wetland and/or its 

buffer distance of 50 m. Important wetlands are those identified as SEPP 14 Coastal wetlands or those 

listed in the Directory of Important Wetlands of Australia (DIWA). There are five important wetlands in 

the study area, including one SEPP 14 wetland. The project would not impact on the buffer area of any of 

these wetlands, therefore further consideration is not required. Indirect impacts that have been 

identified will be offset. 

Impacts on species movements along corridors 

No state significant biodiversity links as defined by the FBA occur within the development footprint. The 

identified SEPP 14 wetland is located approximately 55 m from the edge of the development footprint, 

and therefore does not trigger the requirement for further consideration to impacts on species 

movement along corridors.  

6.4.2 Impacts on native vegetation 

No Critically Endangered Ecological Communities (CEECs) listed under the TSC Act would be impacted by 

the project and no EECs were nominated in the SEARs as likely to become extinct or have their viability 

significantly reduced in the IBRA subregion if impacted by the project. Native vegetation would be offset 

in accordance with the FBA, see Section 6.3. 

6.4.3 Impacts on threatened species 

Further consideration is required where the project would impact: 

a) Any critically endangered species; 

b) A threatened species or population that is specifically nominated in the SEARS as a species 

or population that is likely to become extinct or have its viability significantly reduced in 

the IBRA subregion if it is impacted on by the development; or 

c) a threatened species that has not previously been recorded in the IBRA subregion 

according to records in the NSW Wildlife Atlas. 

The SEARs did not identify any threatened species or populations as likely to become extinct or have their 

viability significantly reduced in the IBRA subregion if impacted on by the development and no 

threatened species were detected that had not previously been recorded in the IBRA subregion according 

to records in the NSW Wildlife Atlas. Therefore, further consideration to impacts on threatened species is 

not required. 
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6.4.4 Impacts on critical habitat 

The study area does not contain any areas that have been declared as critical habitat under the TSC Act. 

6.5 ECOSYSTEMS AND SPECIES CREDITS 

The following credit requirements have been generated for the development footprint (BCC Major 

Project 0035/2017/4182MP Version 1). It is noted that the FBA does not require offsetting of common 

vegetation types that do not contain threatened species habitat 12. As such the credit requirement is for: 

 Woollybutt - White Stringybark - Forest Red Gum grassy woodland on coastal lowlands, southern 

Sydney Basin Bioregion and South East Corner Bioregion 

 Swamp Oak Floodplain Forest of the New South Wales North Coast, Sydney Basin and South East 

Corner Bioregions 

 Coastal freshwater lagoons of the Sydney Basin Bioregion and South East Corner Bioregion  

 Eastern Flame Pea (Chorizema parviflorum). 

While the BioBanking credit profile based on this assessment showed additional ecosystem credit 

requirements for non-EEC vegetation, this vegetation has been demonstrated by the assessment not to 

generate species credits and therefore is not required to be offset under the FBA. The FBA does not 

require offsetting of common vegetation types that do not provide threatened species habitat 13.   

                                                             

12
 This provision is stated Table 4 of the FBA and was confirmed with Phil Wood, OEH Biobanking, on 26 June 

2015 (email). 

13
 This provision is stated in Table 4 of the FBA and was confirmed with Phil Wood, OEH Biobanking, on 26 June 

2015 (email). 
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Ecosystem credits 

Table 6-6 Credit requirements 

Biometric 

veg code 

/ PC type 

code 

Plant 

community 

type name 

Management 

zone area 

(ha) 

Loss in 

LandScape 

Value 

Loss in site 

value score 

EEC 

Offset 

Multiplier 

Credits 

required 

for 

Threatened 

species 

Threatened 

Species with 

highest credit 

requirements 

TS offset 

multiplier 

Ecosystem 

credits 

required 

SR669 / 
PCT 
#1326 

 

Woollybutt - 

White 

Stringybark - 

Forest Red Gum 

grassy 

woodland on 

coastal 

lowlands, 

southern 

Sydney Basin 

Bioregion and 

South East 

Corner 

Bioregion 

7.22 23.50 53.65 3.0 361 Powerful Owl 3 361 

SR649 / 
PCT 
#1616 

Swamp Oak 

floodplain 

swamp forest, 

Sydney Basin 

Bioregion and 

South East 

Corner 

Bioregion 

0.55 23.50 37.50 3 15 Yellow-bellied 

Sheathtail-

bat 

2.2 19 

SR536 / 
PCT #781 

 

Coastal 

freshwater 

lagoons of the 

Sydney Basin 

Bioregion and 

South East 

Corner 

Bioregion 

7.20 23.50 46.38 3.0 259 Black-tailed 

Godwit 

2.6 293 

 

Species credits  

Scientific name Common name TS offset multiplier 
Species credits 

required 

Chorizema parviflorum Benth. (a shrub) 

population, Wollongong and 

Shellharbour local government areas 

Eastern Flame Pea 1.5 1725 
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It is noted that while Black-tailed Godwit and Powerful Owl are driving the credit requirement for the two 

EECs requiring offsets, neither of these species were identified onsite. They have been assumed by the 

BCC to occur, based on the landscape values and the vegetation zones entered in the assessment. This 

assumption affects the total number of ecosystem credits required but is not related to the assessment 

of threatened species habitat that would be affected by the proposal or to threatened species credits 

requirements for the project.  
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7 BIODIVERSITY CREDIT REPORT 

The credit report produced by the BCC is provided overleaf. It is noted that the FBA does not require 

offsetting of common vegetation types that do not provide threatened species habitat14. As such the 

credit requirement is only for: 

 Woollybutt - White Stringybark - Forest Red Gum grassy woodland on coastal lowlands, southern 

Sydney Basin Bioregion and South East Corner Bioregion (ILGW EEC) 

 Swamp Oak Floodplain Forest of the New South Wales North Coast, Sydney Basin and South East 

Corner Bioregions (SOFF EEC) 

 Coastal freshwater lagoons of the Sydney Basin Bioregion and South East Corner Bioregion 

(FWCF EEC) 

 Eastern Flame Pea. 

Limitations that should be understood when interpreting these credit results include: 

 Planted and regrowth areas unable to be easily attributed to a native vegetation community 

occur in areas of impact. They are noted as being in disturbed and weedy condition although they 

still retain some habitat values. They have been assigned to the closest biometric vegetation type 

and classed as in moderate to good (other) condition in the calculations. Where they do not 

generate threatened species credits and as such these areas are not required to be offset under 

the FBA. 

 Surveys have been used to identify which species would be impacted by the development and 

offset. However, surveys provide a snap shot and not a definitive answer to the question of 

whether a species may occur at some time and be impacted. It is accepted that the species 

determined unlikely to be impacted may at some time use the site. However, the site is not 

considered important habitat for these species and no areas of impact have been entered for 

them. This is justified in Section 4.2.1 – 4.2.3 and the habitat evaluations in Appendix E. 

 

 

                                                             

14
 This provision is stated in Table 4 of the FBA and was confirmed with Phil Wood, OEH Biobanking, on 26 June 

2015 (email). 
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It is noted that the credit profile does not separate out the Swamp Oak floodplain forest that is not EEC 

nor threatened species habitat and therefore does not require offsetting under the FBA. 19 of the 22.70 
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credits for this community must be offset.

 

.
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8 OTHER OFFSET CONSIDERATIONS 

8.1 FISHERIES OFFSETS 

8.1.1 Aquatic habitat offset requirement 

The Fisheries NSW policy and guidelines for fish habitat conservation and management (Update 

2013) (Fisheries NSW policy and guidelines) has been referred to in order to assess impacts on 

aquatic biodiversity and requirements for avoiding, minimising and offsetting these impacts. 

Consultation with DPI (Fisheries) was undertaken on 24 June 2015 to discuss impacts to aquatic habitat at 

the development site and to receive guidance on appropriate offsets for those impacts not assessed 

under the FBA.  

Subsequent to consultation with DPI (Fisheries), it was deemed appropriate for Roads and Maritime 

to undertake a site-based offset for those aquatic impacts not assessed under the FBA. The Fisheries 

NSW policy and guidelines require the offset to meet the following requirements: 

 the enhancement and/or protection of existing key fish habitats, via avoidance of impacts, is 

preferred and should always be explored as the first option  

 site offsets should be undertaken as close as possible to the impact site or in the same 

catchment  

 pre-development compensation is preferred to post-development compensation  

 compensation should focus on enhancing or protecting more sensitive or threatened key fish 

habitats, for example saltmarsh is a more threatened key fish habitat than mangroves  

 a plan of management is required outlining proposed offset site rehabilitation requirements, 

including the need for monitoring to achieve proposed performance measures  

 an environmental bond or a bank guarantee would be required as security to ensure the offset 

requirements are adequately delivered in accordance with the agreed plan of management.  

Table 8-1 lists the aquatic features present within the development footprint. It assesses the type of 

aquatic habitat present and whether any offsets would be required.  

Overall, the impacts to wetlands would be offset under the requirements of the FBA. Direct impacts to 

two sections of waterway (Macquarie Rivulet and Frazers Creek 3) would be offset in accordance with 

consultation with DPI (Fisheries). Suitable offsets for these two waterways as recommended by DPI 

(Fisheries) are presented in Table 8-1 and mitigation measures for impacts at these locations are included 

in Section 5. 
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Table 8-1 Impacts to waterways in development footprint 

Waterway/Wetland 
(from north to south) 

 

Key Fish 
Habitat as per 
DPI (Fisheries) 
mapping 
and/or 
definition? 

Endangered 
Ecological 
Community 
(Freshwater 
wetlands on coastal 
floodplains EEC or 
riparian habitat 
deemed an EEC)? 

Type (i.e. 
sensitivity) of key 
fish habitat 
present in 
accordance with 
DPI (Fisheries) 
guidelines

*1
 

Type of potential 
impact 
(direct/indirect) 

 

Offsetting 
required? 

Comment 

Duck Creek Yes No Type 1-3 Direct and 
indirect 

No Proposed bridge is unlikely to directly impact 
KFH. Due to the modified nature of the 
waterway, DPI (Fisheries) recommends 
revegetation of the riparian zone following 
the works. No offset required. 

Duck Creek tributary 1 No No N/A Direct and 
indirect 

No No offset required 

Duck Creek tributary 2  No No N/A Direct and 
indirect 

No No offset required 

Duck Creek tributary 2 
wetlands 

Yes Yes Type 1-3 Direct and 
indirect 

Yes Direct impacts to wetland vegetation offset 
under the FBA  

1.11 ha 

Council dams No No N/A Direct and 
indirect 

No No offset required 

Freshwater wetland 
(FW 1, 2, 3) (EEC) 

Yes Yes Type 1-3 Direct and 
indirect 

Yes Direct impacts to wetland vegetation offset 
under the FBA 

2.29 ha 

Macquarie Rivulet 
tributary 

No No N/A Direct and 
indirect 

No No offset required 

Macquarie Rivulet Yes No Type 3 Direct and 
indirect 

Yes Proposed bridges are unlikely to directly 
impact KFH. DPI (Fisheries) recommends 
revegetation of the riparian zone within the 
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Waterway/Wetland 
(from north to south) 

 

Key Fish 
Habitat as per 
DPI (Fisheries) 
mapping 
and/or 
definition? 

Endangered 
Ecological 
Community 
(Freshwater 
wetlands on coastal 
floodplains EEC or 
riparian habitat 
deemed an EEC)? 

Type (i.e. 
sensitivity) of key 
fish habitat 
present in 
accordance with 
DPI (Fisheries) 
guidelines

*1
 

Type of potential 
impact 
(direct/indirect) 

 

Offsetting 
required? 

Comment 

road reserve as a suitable offset. 

To be subject to further discussion with DPI 
during detailed design. 

Frazers Creek 1 Yes No Type 1-3 Direct and 
indirect 

No Proposed bridge is unlikely to directly impact 
KFH. The section of the creek to the west of 
the Illawarra Highway to be impacted has 
been highly modified with no riparian 
vegetation and runs through an agricultural 
area. Consultation with DPI (Fisheries) 
determined that offsetting is not required. 

Frazers Creek wetland 
complex (FW6, 7, 8) 

Yes Yes Type 1-3 Direct and 
indirect 

Yes Direct impacts to wetland vegetation offset 
under the FBA  

3.08 ha 

SEPP 14 wetlands (part 
of Frazers Creek 
wetland complex; FW4, 
5) 

Yes Yes Type 1-3 Indirect No Wetland located downstream of direct 
impact zone. FBA does not apply, however 
the project will not directly impact the 
SEPP14 wetland, and impacts that have been 
identified will be offset 

Frazers Creek 2 Yes No Type 1-3 Direct and 
indirect 

No The creek at this location is within the 
Frazers Creek wetland complex area. The 
northern section which joins the SEPP 14 
wetland to the east with another wetland to 
the west of the proposed road would be 
crossed by a bridge which would minimise 
impacts to instream habitat. A culvert 
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Waterway/Wetland 
(from north to south) 

 

Key Fish 
Habitat as per 
DPI (Fisheries) 
mapping 
and/or 
definition? 

Endangered 
Ecological 
Community 
(Freshwater 
wetlands on coastal 
floodplains EEC or 
riparian habitat 
deemed an EEC)? 

Type (i.e. 
sensitivity) of key 
fish habitat 
present in 
accordance with 
DPI (Fisheries) 
guidelines

*1
 

Type of potential 
impact 
(direct/indirect) 

 

Offsetting 
required? 

Comment 

crossing would be used for the southern 
section of the creek at this location. This 
would directly impact an area of key fish 
habitat of around 120 square metres. DPI 
(Fisheries) recommends a fish-friendly 
culvert crossing in accordance with Fairful & 
Witheridge (2003). No offset required 

Frazers Creek 3 Yes No Type 1-3 Direct and 
indirect 

Yes A 390 metre long section of the creek at this 
location would be readjusted to a 340 m 
long section of creek to the east. The section 
of creek to be readjusted includes a complex 
suite of key fish habitat features such as 
instream vegetation, riffles, pools and large 
woody debris which would be removed 
(total area of around 1200 square metres 
based on average width of three metres).  

A bridge crossing would be used at this 
location which would minimise potential 
direct impacts to KFH. 

The creek readjustment is deemed a suitable 
offset by DPI (Fisheries). The design and 
features of the creek readjustment will be 
subject to further discussion with DPI during 
detailed design. Overall, it should form an 
offset that seeks to replicate a natural 
channel, with a pool and riffle sequence, 
riparian vegetation and woody debris. Scour 
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Waterway/Wetland 
(from north to south) 

 

Key Fish 
Habitat as per 
DPI (Fisheries) 
mapping 
and/or 
definition? 

Endangered 
Ecological 
Community 
(Freshwater 
wetlands on coastal 
floodplains EEC or 
riparian habitat 
deemed an EEC)? 

Type (i.e. 
sensitivity) of key 
fish habitat 
present in 
accordance with 
DPI (Fisheries) 
guidelines

*1
 

Type of potential 
impact 
(direct/indirect) 

 

Offsetting 
required? 

Comment 

protection would also be incorporated as 
required. 

Unnamed waterway 1 No No N/A Direct and 
indirect 

No No offset required 

Unnamed waterway 1 
wetland 

Yes Yes Type 1-3 Direct and 
indirect 

Yes Direct impacts to wetland vegetation offset 
under the FBA 

0.2 ha 

Horsley Inlet tributary 1 No No N/A Direct and 
indirect 

No No offset required 

Horsley Inlet tributary 2 No No N/A Direct and 
indirect 

No No offset required 

Horsley Inlet tributary 3 No No N/A Direct and 
indirect 

No No offset required 

Unnamed drainage line No No N/A Direct and 
indirect 

No No offset required 

Horsley Inlet wetlands Yes Yes Type 1-3 Direct and 
indirect 

Yes Direct impacts to wetland vegetation offset 
under the FBA 

0.39 ha 

Horsley Inlet Yes No Type 1-3 Direct and 
indirect 

No While the section of the inlet within the 
development footprint is mapped as KFH, it 
is degraded, it is the most upstream reach of 
the inlet and the majority of the section of 
Horsley inlet downstream of the site runs 
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Waterway/Wetland 
(from north to south) 

 

Key Fish 
Habitat as per 
DPI (Fisheries) 
mapping 
and/or 
definition? 

Endangered 
Ecological 
Community 
(Freshwater 
wetlands on coastal 
floodplains EEC or 
riparian habitat 
deemed an EEC)? 

Type (i.e. 
sensitivity) of key 
fish habitat 
present in 
accordance with 
DPI (Fisheries) 
guidelines

*1
 

Type of potential 
impact 
(direct/indirect) 

 

Offsetting 
required? 

Comment 

under an industrial zone. The direct impacts 
to the waterway would also be restricted to 
the area adjacent to East-West Link 
intersection with the Princes Highway. 
Discussion with DPI (Fisheries) concluded 
that offsetting is not required. 
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9 EPBC ACT CONSIDERATIONS 

Eleven species listed on the Environment Protection Biodiversity Conservation Act 1999 (EPBC Act) occur 

or have the potential to occur within the development footprint. Impact assessments were undertaken 

for these species and concluded very low likelihood of a significant impact (Appendix F).  

In September 2016, the Threatened Species Scientific Committee declared Illawarra and South Coast 

Lowland Forest and Woodland (ISCLFW) as a Critically Endangered Ecological Community (CEEC) 

(Threatened Species Scientific Committee, 2016). This CEEC corresponds closely with the TSC Act listed 

ILGW community in the study area). Areas of ISCLFW within and adjacent to the project were assessed 

using the condition thresholds for patches of ISCLFW set out in the approved conservation advice 

(Threatened Species Scientific Committee, 2016). All patches of Woollybutt – White Stringybark – Forest 

Red Gum grassy woodland that met the ILGW TSC Act listing criteria were reviewed to determine which 

patches conformed to the EPBC Act listing as per the following criteria: 

 The presence of Forest Red Gum and Woollybutt 

 The patch was at least 0.5 ha in size, and 

 ≥ 50% of the perennial vegetation cover was comprised of native plant species. 

Where patches met all of the above criteria then these patches were classed as meeting the EPBC Act 

listing. The impact assessment for this CEEC has taken a precautionary approach and concluded that in 

consideration of the available information a significant impact is likely (Appendix F). As such, an EPBC Act 

referral has been prepared. The conclusions of the assessments of significance are included in the section 

below. 

The Matters of National Environmental Significance are: 

 Listed threatened species and ecological communities comprising; 

- Illawarra and South Coast Lowland Forest and Woodland (CEEC) 

- Illawarra Greenhood (Pterostylis gibbosa) (E) 

- Curved Rice Flower Pimelea curviflora var. curviflora (V) 

- Green and Golden Bell Frog (Litoria aurea) (V) 

- Grey-headed Flying-fox (Pteropus poliocephalus) (V) 

- Large-eared Pied-bat (Chalinolobus dwyeri) (V) 

- Australian Painted Snipe (Rostratula australis) (E) 

- Australasian Bittern (Botaurus poiciloptilus) (E) 

 Migratory species protected under international agreements comprising; 

- Australian Painted Snipe (Rostratula australis) 

- Great Egret (Ardea alba) 

- Cattle Egret (Ardea ibis) 

- Latham’s Snipe (Gallinago hardwickii) 

Conclusions of the Assessments of Significance 

Illawarra and South Coast Lowland Forest and Woodland 

The extent of Illawarra and South Coast lowland forest and woodland will be reduced by 7.22 ha and 

there will be some minor fragmentation of the community.  The fragmentation that would occur is in a 

patch that is already isolated and fragmented. The loss represents approximately 0.31% of the 2,312.38 
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ha predicted to remain in the locality and approximately 0.18% of the total extent of the community 

remaining (4032.2 ha) (DoEE, 2016) (Figure 9-1). This assessment has taken a precautionary approach and 

in consideration of the available information concludes that the community is likely to be significantly 

impacted by the project for the following reasons: 

1. This community is of high conservation value – the existing patches contain a good 

diversity of species and provide threatened species habitat; 

2. The project would impact on habitat critical to the survival of the community as defined in 

the conservation advice (DoEE 2016); 

3. The removal of a total of 7.22 ha of this community may interfere with the recovery of the 

community in the locality or region.  

4. The project could increase the existing fragmentation of the community. 
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Figure 9-1: Likely extent of Illawarra and South Coast Lowland Forest and Woodland CEEC in the region (Based 
on the SCIVI mapping of Tozer et. al. (2010) of the vegetation units GWp3 ‘South Coast Lowland Swamp 
Woodland’ and GWp34 ‘South Coast Grassy Woodland’ within a 10km radius of the development site. These 
vegetation units are listed as wholly or partially corresponding to the listed ecological community in the EPBC 
Act Conservation advice for the community (DoEE 2016).   
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Illawarra Greenhood (Pterostylis gibbosa) 

There is unlikely to be a significant impact on the local population of Illawarra Greenhood because (1) no 

Illawarra Greenhood individuals would be cleared, and (2) only a relatively small area (7 ha) of suitable 

potential habitat for Illawarra Greenhood would be cleared. Furthermore, some of these areas are more 

disturbed than others and are unlikely to provide suitable habitat for this species. As such only around 

1.43 ha of suitable habitat (Croom Reserve and TransGrid sites) would be removed as a result of the 

project. Known habitat for this species is protected within Croom Reserve.  For further information, refer 

to the full assessment below (Appendix F). 

Curved Rice Flower (Pimelea curviflora var. curviflora) 

There is unlikely to be a significant impact on the local population of Curved Rice Flower because (1) no 

individuals were recorded within the development footprint, and (2) only a small area of suitable 

potential habitat for Curved Rice Flower would be cleared (7.22 ha). For further information, refer to the 

full assessment below (Appendix F). 

Grey-headed Flying-fox 

There is unlikely to be a significant impact on the local population of Grey-headed Flying-fox because (1) 

the habitat to be cleared is only foraging habitat of which there are suitable larger areas within the 

locality, (2) no important roosting camps would be impacted, and (3) fig trees used for foraging were 

observed outside the development footprint. For further information, refer to the full assessment below 

(Appendix F). 

Large-eared Pied-bat 

There is unlikely to be a significant impact on a viable local population of the Large-eared Pied-bat 

because (1) suitable roosting and breeding habitat is non-existent (caves, mine shafts, etc.), (2) the 

population is unlikely to be limited to proposed clearing areas, (3) the area of foraging habitat to be 

cleared is relatively small (40 ha), (4) areas of suitable foraging woodland occur outside the development 

footprint, and (5) mitigation measures have been recommended to prevent loss of individuals. For 

further information, refer to the full assessment below (Appendix F). 

Wetland Birds 

There is unlikely to be a significant impact on the Australasian Bittern and Australian Painted Snipe 

because (1) they were not detected in the study area during surveys, (2) the most suitable habitat for 

these species in the study area generally occurs outside the development footprint, and (3) the generally 

disturbed nature of the wetland sites and the surrounding area is not ideal for these cryptic species. For 

further information, refer to the full assessment below (Appendix F). 

Migratory Birds 

There is unlikely to be a significant impact on the Cattle Egret, Great Egret, Latham’s Snipe and Australian 

Painted Snipe because (1) they are generally widespread species, (2) the most suitable habitat for these 

species in the study area generally occurs outside the development footprint, and (3) breeding habitat for 

these species is unlikely to occur within the development footprint. For further information, refer to the 

full assessment below (Appendix F). 
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APPENDIX A SITE MAP (DETAILED) 
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