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6  ASSESSMENT OF LIKELY IMPACTS ON ENDANGERED 
ECOLOGICAL COMMUNITIES 

6.1  ASSESSMENT OF ENDANGERED ECOLOGICAL COMMUNITIES LIKELY TO 
BE AFFECTED 

All threatened ecological communities listed at state or national levels recorded from within 10 

kilometres of the study area are identified in Appendix C and summarised in Table 35. On the basis of 

habitat assessment, dominant canopy species and general floristics, only two are considered likely to 

occur on the subject site:  

 Duffys Forest Ecological Community in the Sydney Basin Bioregion 

 Coastal Upland Swamp in the Sydney Basin Bioregion 

Duffys Forest Ecological Community has been confirmed as present on the subject site based on 

vegetation mapping (OEH 2013), earlier reports (Smith & Smith 2011, GHD 2012, Ecosure 2015) and 

this study (Figure 9). The Coastal Upland Swamp was identified by Ecosure (2015) as being consistent 

with the slightly drier Coastal Upland Damp Heath Swamp form of OEH (2013). This community has 

since been excluded as it has been confirmed that it does not occur in the study area.  

Table 35: Endangered Ecological Communities in the Locality 

Sydney Metro (OEH 2013) TSC Act EPBC Act Presence likely? 

Blue Gum High Forest Blue Gum High Forest 

Blue Gum High 

Forest  

No – restricted to shale 

soils 

Coastal Alluvial Bangalay 

Forest 

River-flat Eucalypt 

Forest on Coastal 

Floodplains Not listed 

No – ridge-line habitat, 

no alluvial soils on river 

flats 

Coastal Escarpment Littoral 

Rainforest Littoral Rainforest 

Littoral Rainforest 

& Coastal Vine 

Thickets 

No – location not on 

the coast 

Coastal Flats Swamp 

Mahogany Forest 

Swamp Sclerophyll 

Forest on Coastal 

Floodplains Not listed 

No – ridge-line habitat, 

no alluvial soils on river 

flats 

Coastal Freshwater Wetland 

Coastal Freshwater 

Wetlands on Coastal 

Floodplains Not listed 

No – no open wetlands 

present 

Coastal Headland Grassland 

Themeda Grasslands on 

Seacliffs & Coastal 

Headlands Not listed 

No – location inland not 

on the coast 

Coastal Sand Bangalay Forest Bangalay Sand Forest Not listed 

No – location inland not 

on the coast 
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Sydney Metro (OEH 2013) TSC Act EPBC Act Presence likely? 

Coastal Swamp Paperbark-

Swamp Oak Scrub 

Swamp Oak Floodplain 

Forest Not listed 

No – ridge-line habitat, 

no alluvial soils on river 

flats 

Coastal Upland Damp Heath 

Swamp Coastal Upland Swamp Not listed 

Small component in 

wetter areas  

Coastal Upland Wet Heath 

Swamp Coastal Upland Swamp Not listed 

Small component in 

wetter areas 

Coastal Warm Temperate 

Rainforest 

Part of Lowland 

Rainforest on North 

Coast & Sydney Basin Not listed 

No – ridge-line habitat, 

no lowlands 

Estuarine Mangrove Forest 

Can include Coastal 

Saltmarsh Not listed 

No – location inland not 

on the coast 

Estuarine Reedland 

Can be part of Swamp 

Oak Floodplain Forest Not listed 

No – location inland not 

on the coast 

Estuarine Saltmarsh Coastal Saltmarsh Not listed 

No – location inland not 

on the coast 

Estuarine Swamp Oak Forest 

Swamp Oak Floodplain 

Forest Not listed 

No – location inland not 

on the coast 

Pittwater Spotted Gum Forest 

Pittwater & Wagstaffe 

Spotted Gum Forest Not listed 

No – occurs on shale 

soils closer to coast 

River-flat Paperbark Swamp 

Forest 

Swamp Sclerophyll 

Forest on Coastal 

Floodplains Not listed 

No – ridge-line habitat, 

no alluvial soils on river 

flats 

Sydney Ironstone Bloodwood-

Silvertop Ash Forest Duffys Forest  Not listed Yes 

 

6.1.1  Duffys Forest Ecological Community 

Duffys Forest Ecological Community 

The Duffys Forest Ecological Community is associated with shale lenses in Hawkesbury Sandstone, 

usually where these form ridgetop caps over the sandstone (Smith and Smith 2011). Soils are slightly 

more fertile and have a higher clay content than typical Hawkesbury Sandstone soils, and are usually 

lateritic, characterised by the presence of ironstone gravel. The community is associated in the study 

area with the Somersby residual soil landscape. Sandstone outcrops are generally absent, except on 

the fringes of the community. The community occurs on the higher ground at the western 

(Tumbledown Dick Hill) and eastern (Baha’i Temple) ends of the study area with a total extent of 

approximately 7 hectares and represents intact good condition vegetation.  
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Duffys Forest Translocation Sites 

Two sites within and adjoining the study area at Tumbledown Dick Hill (west of Kimbriki Road) have 

been receptor sites for Duffys Forest Ecological Community soil seedbank translocation projects 

(Smith and Smith 2011). Soil material from development sites at Belrose where Duffys Forest was 

being cleared have been translocated to highly degraded sites at Tumbledown Dick Hill that formerly 

supported the Duffys Forest EEC. The objective of the translocation project was to restore the Duffys 

Forest EEC at these two sites to a near natural structure. One site on the northern side of Mona Vale 

Road received translocated soil in 1999, with the vegetation at this site presently supporting a closed-

heath to closed-scrub dominated by Dodonaea triquetra (Common Hop Bush), Grevillea linearifolia 

(White Spider-flower) and Hakea teretifolia (Dagger Hakea) (Smith and Smith 2011).  

The second translocation site is located on the southern side of Mona Vale Road, essentially opposite 

the northern site. This second site received translocated soil in August-September 2009 with the 

vegetation currently considered to be at an early stage of regeneration. Site vegetation comprises a 

sparse regenerating shrubland dominated by shrubs Epacris pulchella, Grevillea linearifolia and 

Platysace linearifolia, as well as groundcover taxa such as Austrostipa pubescens, Cyathochaeta 

diandra, Entolasia stricta, Gonocarpus teucrioides, Micrantheum ericoides, Microlaena stipoides and 

Xanthosia tridentata (Smith and Smith 2011).  

The total areal extent of this community within the study area is approximately 0.7 ha. 

6.1.2  Direct impacts 

The proposed upgrade of Mona Vale Road involves widening the existing road for a distance of around 

3.3 kilometres between McCarrs Creek Road, Terrey Hills and Powder Works Road. Widening is also 

proposed along ancillary roads (Wirreanda Road, Tumburra Street and Addison Road). A link road is 

also proposed at the eastern end from the junction of Powderworks road and Mona Vale Road to 

Bungendore Road. The following direct impacts are likely to occur: 

 Clearing of native vegetation and habitat within the construction impact area 

 Potential changes to existing drainage based on drainage concept design 

It is estimated that around 17.9 hectares of native vegetation will be cleared including up to 3.4 

hectares of Duffys Forest with the exact extent dependant on finalisation of a detailed design and 

construction methods. Removal will directly impact one endangered community and several 

threatened flora species, and populations of Angus’s Onion Orchid (Microtis angusii), Caley’s Grevillea 

(Grevillea caleyi) and suitable habitat for threatened fauna species. Vegetation to be removed is 

mainly in linear strips along Mona Vale Road and in the road reserve around Wirreanda Road, 

Tumburra Street and Addison Road.  The construction footprint is shown in Figure 2 and includes a 

buffer of at least 6 metres to account for additional impacts (direct and indirect) that may occur due 

to ancillary sites, stormwater retention areas, service easements and various edge-effects. The precise 

location of all associated services and easements are currently not determined.  

6.1.3  Indirect impacts 

Indirect impacts are also likely to occur beyond the clearing footprint and may include the following: 
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 Changes to drainage and soil moisture levels downslope of the construction zone -  this may not 

be limited to the 6 m buffer 

 Movement of sediment downslope of the construction zone 

 Introduce or spread of weed species along the road/bushland interface and downslope of the 

construction zone  

 Increased edge effects, fragmentation and degradation outside of construction zone 

 Dust deposition on vegetation and soils during construction. 

Almost the entire length of the proposed Mona Vale road upgrade adjoins downslope protected areas 

in Garigal or Ku-ring-gai National Parks that will be vulnerable to such indirect impacts.   

6.2  DESCRIPTION OF HABITAT 

6.2.1  Study area 

Duffys Forest Ecological Community (DFEC) in the study area 

The study area contains around 8 hectares of Duffys Forest EEC (DFEC) located at the eastern (Baha’i 

Temple) and western (Tumbledown Dick Hill) ends including 7 hectares in good condition. Duffys 

Forest EEC within the study area is contiguous with adjoining habitat. Duffys Forest within and 

adjacent to the study area is restricted to relatively flat, broad ridge-top sites in the vicinity of shale 

caps where clay or clay loamy soils are generally more fertile than on the surrounding sandstone and 

often lateritic with ironstone gravels present (Somersby soil landscape). Sandstone outcrops are 

generally absent except at the margins of the community. Other sections of the study area that 

support a very narrow ridgetop bisecting steep sandstone slopes on sandy soils with little or no shale 

influence do not support this EEC. 

A summary description of the structure and floristics of this EEC recorded in the study area is provided 

below.  

Open-forest dominated by Eucalyptus sieberi (Silvertop Ash) and Corymbia gummifera (Red 

Bloodwood) with Banksia serrata (Old Man Banksia) a common understorey tree. The shrub layer is 

dense and both the shrub and ground layers diverse. 

Shrub species: Banksia ericifolia, Banksia marginata, Lambertia formosa, Lomatia silaifolia, Grevillea 

sericea, Hakea sericea, Persoonia levis, Petrophile pulchella, Ceratopetalum gummiferum, Dodonaea 

triquetra, Lasiopetalum ferrugineum, Leptospermum trinervium, Phyllota phylicoides. 

Ground layer: Austrostipa pubescens, Cyathochaeta diandra, Anisopogon avenaceus, Dianella 

caerulea, Entolasia stricta, Lepidosperma concavum, Leptospermum laterale, Lomandra glauca, 

Micrantheum ericoides, Patersonia glabrata, Patersonia sericea, Phyllanthus hirtellus, Tetraria 

capillaris. 

Three BioMetric plots (8, 12 and 13) were undertaken within this community (Ecosure 2015). 

Vegetation condition was rated as good with average percentage cover of 22.8, 16.9 and 29.3 in the 

overstorey, midstorey and groundstorey respectively.  
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Approximately 0.43 hectares of a highly disturbed form of DFEC is located in the far western part of 

the study area with remnant trees and a modified understorey. One BioMetric plot (19) was surveyed 

within this area (Ecosure 2015), however, this particular location is outside the proposed subject site. 

Vegetation condition was rated as moderate with average percentage cover of 22.5, 10 and 2.7 in the 

overstorey, midstorey and groundstorey respectively.  

Over-storey species: Eucalyptus sieberi (Silvertop Ash) and Corymbia gummifera (Red Bloodwood) 

with Pittosporum undulatum (Pittosporum). 

Small tree/shrub species: Ceratopetalum gummiferum, Acacia elata, Cyathea cooperi. 

Ground layer: Lomandra longifolia, Pteridium esculentum, Chlorophytum comosum. 

Two DFEC translocation sites occur within the study area north and south of Mona Vale Road at 

Tumbledown Dick Hill. These are receptor sites for soil seedbank translocation projects arising from 

previous developments at Belrose. These sites were highly degraded areas that previously supported 

the Duffys Forest EEC.  

Northern Translocation Site 

The northern site received translocated soil in 1999. A powerline easement adjoins the translocation 

site. The vegetation documented by Smith and Smith (2011) was a closed heath to closed-scrub 

dominated by Dodonaea triquetra, Grevillea linearifolia and Hakea teretifolia. The ground layer 

included Cyathochaeta diandra, Lomandra longifolia and Imperata cylindrica. Brief observations in 

December 2015 confirmed the presence of dense scrub-heath vegetation with occasional small trees 

of Acacia and Allocasuarina. Many of the shrub species appear mature to senescent or dead with 

possibly some pruning or poisoning undertaken to maintain the easement track. Exotic weeds are 

common along the edge of the track including African Lovegrass (Eragrostis curvula), Whiskey Grass 

(Andropogon virginicus) and Coreopsis (Coreopsis lanceolata). 

Plate 1: Northern Duffys Forest translocation site 
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Southern Translocation Site 

The southern site received translocated soil in August-September 2009. The vegetation documented 

by Smith and Smith (2011) was in the early stage of regeneration and included the shrubs Epacris 

pulchella, Grevillea linearifolia and Platysace linearifolia. The ground layer included Austrostipa 

pubescens, Cyathochaeta diandra, Entolasia stricta, Gonocarpus teucrioides, Micrantheum ericoides, 

Microlaena stipoides and Xanthosia tridentata. Brief observations in December 2015 indicated a 

diverse, open heathy cover with few trees.  

One BioMetric plot (9) was surveyed at the southern site (Ecosure 2015). Additional species recorded 

included Lepidosperma laterale and Gahnia sieberiana. Vegetation condition was rated as moderate 

with average percentage cover of 0%, 6% and 32% in the overstorey, midstorey and groundstorey 

respectively. 

The long-term success of translocation at these sites is yet to be determined. It is likely to take many 

years for a representative tree canopy to be established.  

Plate 2: Southern Duffys Forest translocation site 
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Table 36: Summary of Duffys Forest in the study area 

Duffys Forest EEC condition 

DFEC in 

Study area 

(ha) 

DFEC to be 

cleared (ha) 

DFEC in 5 

kilometres 

radius locality 

(ha) 

% of DFEC in 

locality to be 

cleared 

Duffys Forest EEC 

Good condition 

7.0 3.1   

Duffys Forest EEC (Tree layer with 

highly disturbed understorey) 

(Mapped as Moderate-Good) - poor 

condition)(Figure 9) 

0.43 0.12 

Duffys Forest Translocation sites and 

regenerating shrubland 

(Mapped as Moderate-Good) - other 

condition)(Figure 9) 

0.67 0.19  

Total 8.1 ha 3.41 ha 295 ha 1.1% 

The condition states of Duffys Forest within the study area are mapped in Figure 23 and all are 

considered part of the endangered ecological community as listed under the TSC Act. Duffys Forest 

has been mapped in local and regional mapping projects including: 

 Smith, P. and Smith, J. (2000) Survey of the Duffys Forest Vegetation Community. Unpublished 

report to NSW NPWS and Warringah Council  

 Ku-ring-gai Council (2012) Mapping and assessment of key vegetation communities across the 

Ku-ring-gai Local Government Area 

 DEC (2006) G. caleyi Approved Recovery Plan. 

 OEH (2013) The Native Vegetation of the Sydney Metropolitan Area, Version 2. 

The most relevant and recent mapping of Duffys Forest within the study area has been used for the 

SIS. It is based on mapping in the G. caleyi Recovery Plan (DEC 2006) and refined/validated through 

field surveys (Smith and Smith 2011; Ecosure 2015; SMEC 2016). 

An approved recovery plan exists for DFEC and a targeted strategy has been developed under the 

Saving Our Species program with several priority actions identified including: 

 Notify landowners and managers of the presence of DFEC remnants under their care and/or 

control 

 Liaise with public authorities to pursue active management for conservation 

 Develop Best Practice Management Guidelines for DFEC remnants 

 Practice and implement POM on public land 

 Collate data for conservation assessment of all DFEC remnants.  



Figure 23Construction Footprint | Revised
Construction Boundary (Nov 2016)

Study Area | Revised Construction
Boundary (Nov 2016)
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Last updated by: DW13219 on 16/01/2017 at 10:22
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6.2.2  Locality 

Duffys Forest Ecological Community (DFEC) in the locality 

DFEC is a highly restricted community occurring primarily within Warringah and Ku-ring-gai local 

government areas with minor occurrences in the Pittwater (Ingleside and Bilgola Plateau), Manly 

(Seaforth Oval) and Hornsby (South Turramurra and North Epping) LGAs. The OEH Threatened Species 

Profile (OEH 2012) states that only 240 hectares remains although more recent mapping undertaken 

in the Sydney Metropolitan Area (OEH 2013) identifies about 380 hectares of DFEC remaining within 

10 kilometres radius of the study area in varying condition. The author notes that some of the OEH 

DFEC mapping in the study area (e.g. between Tumburra and Addison Roads) is not consistent with 

the specialist botanist observed vegetation and soil types (I. Mamott pers. obs.). As such, OEH DFEC 

mapping in the study area (between the Tumbledown Dick Hill and Baha’i Temple DFEC occurrences) 

is considered likely to be an over-estimate of the areal extent of this EEC.  

DFEC within the locality is restricted to fragmented patches along ridge-lines mostly on freehold and 

crown lands. These patches are compromised by development (particularly road widening), ongoing 

impacts associated with ridge-top/roadside habitats and adverse fire regimes. A survey undertaken 

by Smith and Smith (2000) identified and described 32 sites of DFEC. These sites are summarised in 

Table 37. There are likely to be additional small patches mostly along road reserves and on private 

land as identified in the Grevillea caleyi Recovery Plan (strong association between this species and 

the DFEC) and in view of the larger extent of DFEC mapped by OEH (2013). Detailed mapping within 

the Ku-ring-gai LGA (Ku-ring-gai Council 2012) identified approximately 40 hectares of DFEC with some 

areas additional to those identified by Smith and Smith (2000) including remnants at Hassall Park (St 

Ives), St Ives Public School and St Ives Chase. These have been added to Table 37. A transitional form 

of Duffys Forest is also identified within Ku-ring-gai LGA close to the sandstone boundary and these 

are included in the DFEC e.g. Surgeon White Reserve, St Ives.  

A comparison of the sites within 10 kilometres radius as listed in Table 37 indicates the following: 

 Over 50% of known sites of DFEC are <5 hectares in size 

 Approximately 70% are in average to poor condition 

 Seven of the sites identified include areas within a national park protecting approximately 85 

hectares (68 hectares at one site) 

 Even small remnants can have native species richness. 

Table 37: DFEC sites within a 10 kilometres radius of the study area (after Smith and Smith 2000; 
Ku-ring-gai Council 2012) 

Location Land tenure Habitat area 

Habitat condition 

(2000) 

Species 

richness 

Plateau Park, Bilgola 

Plateau  

Pittwater Council 

reserve 1.8 ha Poor 74 

Seaforth Oval, Seaforth 

Part Garigal NP, part 

road reserve(RR) 

0.7 ha (0.3 ha 

of which in RR) Poor - 
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Location Land tenure Habitat area 

Habitat condition 

(2000) 

Species 

richness 

Manly Dam Reserve (2 

sites) 

Warringah Council 

reserves 4.9 ha Average to good 77/62 

Aquatic Drive, Frenchs 

Forest Crown land 5.3 ha  Poor to average 137 

Warringah Road, Frenchs 

Forest 

Warringah Council 

reserve & NSW 

Government  

5.4 ha (only 0.8 

ha in reserve) Poor 112 

Baha’i Temple, Mona 

Vale Road 

Private land adjoining 

Mona Vale Road 

reserve. c. 1 ha Poor to average 

104 but for 

larger area 

Golden Grove Park, 

Beacon Hill Council reserve 1.8 ha Average 93 

Davidson High School, 

Frenchs Forest 

NSW Government & 

Warringah Council 

reserve 

6.7 ha (1.3 ha in 

reserve) Poor 63 

Weardon Road, Belrose 

Warringah Council 

reserve 0.2 ha Poor - 

Sydney East Substation, 

Belrose  NSW Government  6.1 ha Poor 89 

Oates Place, Belrose  Warringah Council & RR 0.6 ha Poor 81 

Belrose Quarry, north & 

south  NSW TAFE 3.8 ha Poor to average 96 

Morgan Road Fire Trail 

Local Aboriginal Land 

Council & RR 3 ha Good 67 

Bundaleer Street, Belrose Private land and RR 4.9 ha Average to poor 67 

Austlink Corporate Park, 

Belrose Private land and RR 

7.6 ha in 2000, 

probably less 

now Average to poor 92 

Ryland Track, Mona Vale 

Rd Ku-ring-gai Chase NP 15.3 ha Good 

58 from 

part only 

Dundundra Falls Reserve, 

Terrey Hills 

Crown land adjacent to 

Ku-ring-gai Chase NP 

4.7 ha (1.2 ha in 

NP) Good to poor 119 

Frank Beckman Reserve, 

Terrey Hills  

Warringah Council 

sports reserve & RR 1 ha Poor 113 
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Location Land tenure Habitat area 

Habitat condition 

(2000) 

Species 

richness 

J.J. Melbourne Hills 

Memorial Reserve  

Warringah Council Res, 

RR, private land & 

Garigal NP 

3.9 ha (0.1 ha in 

NP) Poor 76 

Kinka Reserve, Terrey 

Hills 

Warringah Council 

Reserve & private land 

2.6 ha most in 

reserve Average 75 

NSW Gun Club, Duffys 

Forest Private land, some RR 13 ha Good to poor 84 

Durumbil Road, Duffys 

Forest Private & Crown land 13.7 ha Average 81 

Eurabba Road, Duffys 

Forest Mostly private 4.5 ha Average 139 

*Perimeter Trail, Duffys 

Forest 

Ku-ring-gai Chase NP, 

Crown & private lands 

75.9 ha (68.2 ha 

in NP) Good 

111 in 

typical 

form 

St Ives Showground & 

Road Safety Centre 

Ku-ring-gai Council 

Reserves, Ku-ring-gai 

Chase NP & NSW 

Government 

7.7 ha (0.6 ha in 

NP) Average to poor 67 

Warrimoo Track, Ku-ring-

gai Ku-ring-gai Chase NP 6.4 ha Mostly good 111 

Acron Oval, St Ives 

Ku-ring-gai Council 

Reserve 3.4 ha Poor - 

*Malton Road, Lane Cove Lane Cove National Park 3.2 ha Good 85 

Ku-ring-gai Wildflower 

Garden 

Ku-ring-gai Council 

Reserves 1.7 ha Average 79 

Other St Ives remnants – 

Hassall Park, St. Ives 

Public School, St Ives 

Chase 

Includes Ku-ring-gai 

Council Reserve, NSW 

Government 

About 10-20 ha 

total Average to poor - 

* This site contains the Blackbutt-Turpentine Forest form of Duffys Forest as described by Smith & Smith (2000) 

but is now likely identified as Coastal Shale Sandstone Forest as described in OEH (2013). 

Comparison of DFEC within study area and other local sites 

DFEC within the study area is part of two local occurrences at the western and eastern ends. The size 

of these local occurrences (6.7 hectares and 11.4 hectares respectively) are larger than many of the 

other local sites. They are predominantly in good condition and have good connectivity with adjoining 

native vegetation including areas of Garigal and Ku-ring-gai Chase National Parks. Species richness in 



 
 

 

    | Mona Vale Road West Upgrade Species Impact Statement |  Page | 203 

                     

these sites is comparable with other local sites and approximately 3.5 hectares is within the national 

park estate. In contrast, many of the other local sites are smaller, highly fragmented and in average to 

poor condition.  

DFEC within the study area is considered to be significant and important to the long-term survival of 

the ecological community in the locality. 

  



Figure 24Construction Footprint | Revised
Construction Boundary (Nov 2016)

Locality (5km radius)

Duffys Forest (S_DSF14 Sydney
Ironstone Bloodwood-Silvertop Ash
Forest) (OEH 2013) (295.93ha)
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Vector base dataset RoadNet © MDS 2014

Last updated by: DW13219 on 12/01/2017 at 16:50
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6.3  DISCUSSION OF CONSERVATION STATUS 

6.3.1  Duffys Forest Ecological Community (DFEC)  

Local and regional conservation status: Most of the known range of DFEC is within 10 kilometres radius 

of the subject site and is restricted to fragmented patches along ridge-lines mostly in Council reserves 

(bushland and recreational) or on NSW Government, private and crown lands. These patches are 

typically compromised by development (particularly road widening), ongoing impacts associated with 

small, fragmented ridge-top/roadside habitats and adverse fire regimes. Less than 8% of the original 

extent of DFEC occurs within conservation reserves (Garigal and Ku-ring-gai Chase National Parks) and 

a further 2.7% is protected in Council reserves or Trusts (NPWS 2004). These areas similarly comprise 

narrow, fragmented remnants adjacent to major roads. DFEC is not considered to be adequately 

represented in the conservation reserve system (NPWS 2004).  

State conservation status: Restricted to northern Sydney, as described above. Listed as endangered 

under the TSC Act. 

Representation within conservation reserves: DFEC is inadequately conserved within the formal 

conservation system. Seven of the sites identified in Table 37 include areas adjacent to or within a 

national park protecting approximately 85 hectares (68 hectares at one site). Some of these sites 

(including the subject site) may be lost or seriously compromised by road widening. Only the Ryland 

Track (Mona Vale) and the Perimeter Track (Duffys Forest) contain more substantial areas of DFEC 

with greater long-term security.  

Geographical limits: DFEC within the study area is not at the geographical limits of the community.  

Comparison with other local populations: DFEC within the study area is part of two local occurrences 

at the western and eastern ends. The size of these local occurrences (6.7 hectares and 11.4 hectares 

respectively) are larger than many of the other local populations, predominantly in good condition 

and have good connectivity with adjoining native vegetation including areas of Garigal and Ku-ring-gai 

Chase National Parks. Species richness is comparable with other local populations and approximately 

3.5 hectares is within national park estate. In contrast many of the other local populations are smaller, 

highly fragmented and in average to poor condition.  

DFEC within the study area is considered to be significant and important to the long-term survival of 

the ecological community in the locality.  

Key Threats: Ongoing habitat loss through clearing for urbanisation and road construction is the 

primary threat. Adverse fire regimes (too frequent or too infrequent), weed invasion and physical 

disturbance from vehicles, bikes, horses and people are also key threats. 

Many of the threats identified above are recognised as Key Threatening Processes (KTP) as listed under 

Schedule 3 of the TSC Act. The most relevant are listed below. 

 Clearing and fragmentation of native vegetation resulting in loss of biodiversity as a result of loss 

and/or degradation of habitat  

 High frequency fire resulting in the disruption of the life cycle processes in plants and animals 

and loss of vegetation structure and composition 
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 Invasion of native plant communities by exotic perennial grasses  

 Invasion and establishment of exotic vines and scramblers 

 Invasion, establishment and spread of Lantana camara 

6.4  DISCUSSION OF THE LIKELY EFFECT OF THE PROPOSAL AT LOCAL AND 
REGIONAL SCALES 

6.4.1  Significance within a local context 

Duffys Forest Ecological Community (DFEC)  

The study area contains approximately 7 hectares of DFEC located at the eastern and western ends of 

the study area including vegetation in good condition, highly disturbed and two translocation sites. 

The condition states are mapped in Figure 9 and all are considered part of the EEC as listed under the 

TSC Act. The local occurrence of the community is larger with DFEC within the study area contiguous 

with DFEC vegetation outside. The local occurrence at the western end is 6.7 hectares and at the 

eastern end 11.4 hectares (Figure 23;  
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Table 36).  

The clearing of up to 3.4 hectares of mostly good condition DFEC and potential impacts on adjoining 

native vegetation (including within national parks) is considered to be significant with 15% and 9% of 

the western and eastern local occurrences affected. The EIA guidelines for DFEC state that all 

remnants should be considered significant as less than 16% of the original extent of the community 

remains, much of which is within the locality.  

The size of these local patches (6.7 hectares and 11.4 hectares) is larger than many other local sites, 

they are in predominantly in good condition and they also have good connectivity to bushland 

including areas of Garigal and Ku-ring-gai Chase National Parks. Species richness is comparable with 

other local populations and approximately 3.5 hectares of these patches is within the national park 

estate. In contrast, many of the other local populations are smaller, more highly fragmented and in 

average to poor condition (Table 37).  

It is concluded that likely impacts on DFEC within a local context are significant. 

6.4.2  Extent of habitat removal or modification 

Duffys Forest Ecological Community (DFEC)  

Clearing of up to 3.4 hectares of DFEC represents about 1.1 % of the total remaining area of known 

DFEC (240 ha). This is likely to be an overestimate, however, as more recent mapping by OEH (2013) 

indicates area of DFEC within 10 kilometres of the site to be around 380 ha. 

Due to the inclusion of a 6 m buffer zone within the construction impact area, all ancillary clearing and 

the majority of indirect impacts are included in the above impact assessment. Potential indirect 

impacts including movement of stormwater, sediment and weeds downslope from the impact zone, 

however, may extend further than the 6 m although these should be minimised if best practice 

mitigation measures are adequately implemented.  

Less than 16% of the original extent of DFEC remains (OEH 2012) with up to 6 hectares of DFEC recently 

cleared at Frenchs Forest for the Northern Beaches Hospital Project (SMEC 2015). Biodiversity 

assessments of Mona Vale Road East and Ingleside Precinct indicate that DFEC will be retained within 

these proposed developments. 

6.4.3  Discussion of connectivity 

Duffys Forest Ecological Community (DFEC)  

Duffys Forest within and adjoining the study area is already fragmented by Mona Vale Road, side roads 

(e.g. access road to Baha’i Temple) and some residential or rural development. The proposed activity 

will increase the distance between remaining patches of DFEC on either side of Mona Vale Road by 

less than 50 metres and marginally between remnants along each side of the road.  
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6.4.4  Consideration of threatening processes 

Duffys Forest Ecological Community (DFEC)  

Ongoing habitat loss through clearing for urbanisation and road construction is the primary known 

threat to DFEC. Clearing and fragmentation of native vegetation resulting in loss of biodiversity as a 

result of loss and/or degradation of habitat is a Key Threatening Processes as listed under Schedule 3 

of the TSC Act. The proposed activity will increase this KTP.  

Adverse fire regimes (too frequent or too infrequent), weed invasion and physical disturbance from 

vehicles, bikes, horses and people are also key threats to the EEC. The current level of threat from 

these sources is likely to be maintained or marginally increased by the proposed road widening and 

ancillary works. 

6.5  DESCRIPTION OF FEASIBLE ALTERNATIVES 

Section 5.6 outlines the general background concerning the consideration of alternative routes that 

has been undertaken as part of the planning for this proposal. See Section 2.4 of the Review of 

Environmental Factors prepared for this proposal for a more detailed discussion of feasible 

alternatives. 

Duffys Forest EEC is relevant to the consideration of feasible alternatives in relation to the selected 

route option (a significant impact on this community has been predicted by the EP&A Act assessment 

of significance; Appendix D). The existing Mona Vale Road alignment for the study area is fringed by 

this EEC in the east and west. The mid-section of the route has only small mapped patches of this 

community. Therefore, moving the route marginally in the east or west are not feasible alternatives 

that will avoid this community (to avoid the community in these locations the route would require a 

large realignment). Additionally, in these east and west locations moving the route marginally would 

involve either re-routing via either national park or private lands.  
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7  AMELIORATIVE MEASURES 

7.1  DESCRIPTION OF AMELIORATIVE MEASURES 

A range of mitigation measures presented below in Table 38 will be implemented during pre-

construction, construction and post construction phases of the proposal. These measures have been 

developed to mitigate the potential impacts of the proposal on subject species and any residual 

impacts that cannot be mitigated would be offset in accordance with Roads and Maritime Guideline 

for Biodiversity Offsets. The mitigation measures are designed to minimise impacts on threatened 

species as well as common flora and fauna species that occur in the study area. 
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Table 38: Mitigation measures 

Impact Mitigation measures Timing 

Threatened flora/EEC 

management (Grevillea 

caleyi) 

A1 Seedbank salvage. See Section 7.1.2  Pre, during and post 

construction 

A2 Monitor the Tumbledown Dick Hill and Baha’i Temple Grevillea caleyi populations pre, during and post 

construction to establish baseline habitat conditions, ensure habitats are being maintained and 

exclusion zones are being adhered to during construction as well as to determine any changes to 

population size and extent.  

Following approval, an annual monitoring program of the two G. caleyi populations shall be prepared (in 

consultation with an appropriately qualified specialist) and implemented for a duration of at least three 

years post construction. Monitoring would be undertaken by a suitably qualified botanist. Data collected 

would include:  

Number of plants (seedlings, saplings, adults);  

 number of flowers on each plant; 

 associate plant species (native and exotic), including plant heights and densities; 

 overall plant health and vigour; 

 disturbance. 

The monitoring program shall include a reporting requirement and shall trigger management actions 

where appropriate (based on threshold criteria to be developed). 

 

A3 Regular inspections of G. caleyi Tumbledown Dick Hill and Baha’i Temple populations during 

construction. Contractor’s environment site officer shall undertake regular inspections of the retained G. 

caleyi populations (including Duffys Forest EEC) during construction to ensure its protection from plant 

and equipment, to ensure hydrology is being maintained and to confirm the integrity of the exclusion 

fencing. 

During construction 



 
 

 

    | Mona Vale Road West Upgrade Species Impact Statement |  Page | 211 

                     

Impact Mitigation measures Timing 

Threatened flora 

management – Microtis 

angusii (subject to 

taxonomic revision and 

conservation status of the 

species) 

B1 Undertake a differential GPS survey (<1m accuracy) of the remaining Microtis angusii sub-populations 

within the study area during flowering season to confirm the approximate number of individuals located 

within the subject site. Results can then be used to inform the appropriate location for the installation of 

exclusion fencing in the vicinity of the four M. angusii subpopulations.  

Pre-construction 

B2 Maintain pre development hydrology to ensure pre development soil moisture levels are maintained 

within the remaining Microtis angusii sub-populations within the study area through design and 

implementation of adequate drainage structures during and post construction. 

Pre, during and post 

construction 

B3 Adopt a suitable roadside maintenance (ie. mowing) regime with the Northern Beaches Council to 

maintain pre development optimal Microtis angusii grassland habitat at all the remaining sub-population 

sites.  The mowing regime should include a prohibition on mowing during autumn through to late spring 

during the Microtis angusii above ground life cycle (leaf, flower, fruit).  

Pre, during and post 

construction 

B4 Monitor remaining Microtis angusii sub-populations within the study area pre, during and post 

construction to establish baseline habitat conditions, ensure habitats are being maintained and 

exclusion zones are being adhered to during construction as well as to determine any changes to 

population size and extent.  

Following project approval, an annual monitoring program shall be adopted and for a duration of at least 

3 years post construction.  

Monitoring would be undertaken by a suitably qualified botanist and would adopt the grid cell structure 

established by the RBG Sydney (2015). The monitoring program shall include a reporting requirement 

and shall trigger management actions where appropriate (based on threshold criteria to be developed). 

Pre, during and post 

construction 
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Impact Mitigation measures Timing 

 B5 A salvage and reintroduction program shall be implemented for those Microtis angusii plants proposed 

for direct disturbance prior to construction with the objective of achieving a no net loss in biodiversity of 

the Microtis sub-populations.   

Following approval, a Microtis angusii salvage and reintroduction program shall be prepared by a 

suitably qualified ecological consultant in consultation with the Royal Botanic Gardens, Sydney. The 

program shall detail methods, monitoring and reporting requirements for:  

 excavating plants proposed for disturbance and reintroducing them into the main (type) sub-

population (to be retained); or 

 outplanting existing RBG ex situ tubestock (propagated from seed from the main population) at 

a 1:1 removal/replacement ratio into the main sub-population; or 

 collecting seed from the main sub-population and propagating additional tubestock for 

outplanting into the main population. 

Translocation trials for Microtis angusii have been undertaken by the RBG in 2015 and have shown (at 

least from initial monitoring results) to be successful. RBG have also been successful in isolating the 

fungal symbiont necessary for successful Microtis angusii germination and growth. 

Pre-construction 

 B6 If unexpected threatened flora species are discovered, stop works immediately and follow the Roads and 

Maritime Unexpected Threatened Species Finds Procedure in the Roads and Maritime Biodiversity 

Guidelines – Guide 1 (Pre-clearing process) (RTA, 2011). 

During construction 

Minimise impacts to 

retained native 

vegetation adjoining the 

construction footprint 

C1 Ensure exclusion zones (at the subject site boundary) are established prior to vegetation clearing in 

accordance with Guide 2 of the Roads and Maritime Biodiversity Guidelines  (RTA 2011). Fencing and 

signage and should be delineated by a registered surveyor.  

Pre-construction 

Rehabilitation C2 Batters, embankments, verges and redundant areas should be planted out, where practicable and 

appropriate, with indigenous species in accordance with a Revegetation Plan, to be prepared following 

approval (excluding the type Microtis sub-population area).   

Post construction 
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Impact Mitigation measures Timing 

Minimise risk of 

establishment and spread 

of invasive species and 

pathogens 

D1 Implement a Site Erosion and Sediment Control Plan or Soil Water Management Plan in accordance with 

the Blue Book (Landcom 2004) during construction.  

During construction 

D2 Undertake weed management and control in accordance with the Roads and Maritime Biodiversity 

Guidelines (RTA 2011) during and post-construction in accordance with a weed management sub-plan. 

During and post-

construction 

D3 It is recommended that all Roads and Maritime and Contractor vehicles be subject to cleaning in 

accordance with Roads and Maritime hygiene policy to reduce the potential for spread of noxious 

weeds, plant pathogens or animal diseases into retained forested habitats (eg. vehicle washdown areas) 

in accordance with a hygiene management sub-plan. 

Pre-construction 

During construction 

D4 Establish a protocol to prevent introduction or spread of Phytophthora cinnamomi and Myrtle Rust 

consistent with Roads and Maritime Biodiversity Guidelines - Guide 7 (Pathogen Management) (RTA, 

2011) during construction. 

During construction 

Minimise impact on 

native fauna and their 

habitat 

E1 Remove the minimum required amount of native vegetation to retain the maximum amount of habitat 

for native fauna 

Pre-construction 

E2 Bush rock proposed for disturbance should be salvaged for relocation into suitable retained habitats in 

accordance with the Roads and Maritime Biodiversity Guidelines (RTA 2011). 

Prior to and during 

construction 

E3 Identify hollow-bearing trees for retention Pre-construction 

E4 Undertake staged habitat removal of hollow-bearing trees in accordance with the Roads and Maritime 

Biodiversity Guidelines (RTA 2011). A nest box strategy will be developed in accordance with the Roads 

and Maritime Biodiversity Guidelines.  

Prior to and during 

construction 

E5 A suitably qualified fauna ecologist/spotter catcher shall be present during clearing of native vegetation 

(ie. clearing supervision) to capture any injured fauna or fauna that does not naturally relocate. Injured 

fauna may be transferred to a local wildlife carer for rehabilitation prior to being released into suitable 

retained habitats. 

During construction 
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Impact Mitigation measures Timing 

E6 Pre-clearing surveys shall be undertaken in accordance with the Roads and Maritime Biodiversity 

Guidelines (RTA 2011).  

Pre-construction 

E7 Red-crowned Toadlet seasonal pre-clearance searches and relocation will be undertaken during optimal 

conditions by a suitably qualified fauna ecologist. 

Pre-construction and 

during construction 
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7.1.1  Long term management strategies 

Flora  

Long term management strategies for the protection of threatened flora species and EECs are outlined 

in a mitigation measures Table 38 provided above.   

Fauna crossing structures 

Ecosure (2015) identified that at present, the road represents a barrier to wildlife passage, with many 

instances of roadkill especially around at the top of Tumbledown Dick Hill (west of Kimbriki Road) and 

near Tumburra Street. The implementation of measures to address this issue would improve the safe 

passage of fauna, minimise roadkill and maintain (or improve) gene transfer. 

The proposal includes measures to address fauna connectivity across the upgraded road including: 

 Construction of a fauna landbridge to connect Ku-ring-gai Chase and Garigal National Parks over 

Mona Vale Road 

 Two fauna underpasses; one between Harvey Road and Addison Road and one on Mona Vale 

Road in the vicinity of the Tumburra Street intersection 

 Fauna-proof fencing to direct fauna towards crossing structures and to reduce roadkill for 

common species i.e Swamp Wallaby 

The proposed land bridge would provide safe passage across Mona Vale Road between Ku-ring-gai 

Chase and Garigal National Parks for a suite of fauna species, both ground-dwelling and arboreal. The 

bridge would be revegetated with appropriate local species to provide shelter and attract fauna onto 

the bridge.  

Fauna passages at Tumburra Street and at Harvey Road would incorporate fauna furniture and habitat 

features to enable fauna to cross safely (e.g. logs and rocks). The design for this bridge would include 

a dry and flat path adjacent to the waterway to facilitate fauna use. This path would be surfaced in a 

material that would not hinder fauna passage.  

Fauna fencing is proposed to prevent road mortality at targeted locations and to guide fauna towards 

crossing structures. Fauna fencing would be designed to prevent access by large mammals (e.g. 

Swamp Wallabies) and would run for approximately 500 m either side of the proposed land bridge 

(both sides of the road) and in any areas identified as having a high risk of mortality. All fencing would 

include returns at the ends to direct fauna away from the road. Fencing would be maintained in the 

long-term to ensure its function and integrity. 

Nest boxes 

The proposal would result in the removal of 135 hollow-bearing trees. It would also require the 

removal of numerous habitat features in proximity of the road, including fallen logs, bushrock and 

crevices. To ameliorate this reduction in habitat features it is proposed to install nest boxes within and 

adjacent to the study area. A nest box strategy will be developed in accordance with the RMS 

Biodiversity Guidelines (2011).  



 
 

 

    | Mona Vale Road West Upgrade Species Impact Statement |  Page | 216 

                     

Nest boxes that have already been installed for the assessment and monitoring of the Eastern Pygmy-

possum would be retained and maintained throughout the monitoring period (see below), and be 

supplemented with additional nest boxes catering to the range of species affected and to supplement 

monitoring of crossing structures. Further Eastern Pygmy-possum nest boxes will be installed adjacent 

to and on the land bridge and near the underpasses to encourage individuals of this species to use the 

artificial crossing structures. This would account for the suite of species likely to be present at the site, 

as well as the diversity of natural hollows removed as part of the proposal. Target species will depend 

on the size of hollows removed but would include parrots, microchiropteran bats and arboreal 

mammals (eg sugar glider). 

Nest boxes would be maintained for up to five years post-construction so as to cover all relevant 

monitoring periods (e.g. Eastern Pygmy-possum) as well as other affected species.  

The locations of the proposed fauna connectivity structures are shown in Figure 25. 
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7.1.2  Compensatory strategies 

Biodiversity Offsetting 

Overview 

Roads and Maritime is committed to offsetting impacts associated with the proposal in line with its 

biodiversity offsetting guidelines (RMS 2016) and in general accordance with the OEH principles for 

the use of biodiversity offsets in NSW. 

For the purposes of this SIS, offsetting would focus on the residual significant impacts on the following 

subject species and EECs:  

 Duffys Forest Ecological Community 

 Grevillea caleyi 

 Microtis angusii (subject to taxonomic revision and conservation status) 

 Red-crowned Toadlet 

Additional ecosystem credits for BVT ID ME106 will be considered to offset the impacts on habitat 

with the potential to support all other threatened species in accordance with the Roads and Maritime 

Guideline for Biodiversity Offsets (RMS 2016). 

Framework for Biodiversity Assessment Calculations (Linear Assessment) 

Preliminary offsetting requirements for the Mona Vale Road West proposal have been determined 

using the major projects linear module of the Framework for Biodiversity Assessment (FBA 2014). 

Whilst the Mona Vale Road West proposal is not a major project (i.e. SSI), it has been used in 

accordance with the Roads and Maritime Guideline for Biodiversity Offsets (RMS 2016) as there is no 

linear module available for non-major projects in the Biobank Assessment methodology (BBAM 2014).  

Vegetation zone (i.e. plant community) type and a real extent as well as plot/transect data have been 

derived from Ecosure (2015). Landscape assessment values (e.g. percent native vegetation cover, 

connectivity, area to perimeter ratios) were derived from GIS mapping shown in Figure 26, Figure 27 

and Figure 28.   

Landscape Value 

A Landscape Value score for the proposal was assessed as being 20.5. This was calculated through the 
following assessments: 

Percent Native Cover 

The current and future percent native vegetation cover within a 550 metre buffer of the construction 

footprint was determined in accordance with Appendix 6 of the FBA in increments of 5% using GIS. 

These calculations used the native vegetation extent and the condition of the vegetation within this 

buffer. All other land including vegetation expected to be urban native/exotic vegetation were 

removed from the percent native vegetation cover. As the native vegetation extent within the 

assessment comprise woody vegetation types, native over-storey was used to assess the percentage 
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of native vegetation cover. Native vegetation cover used in this assessment is shown in Figure 26 as 

‘Woody Vegetation’. Before development the percent native vegetation cover is 61-65 in the buffer 

area and after development is 56-60 in the buffer area.   

Based on these variables, the change in vegetation cover provides a score of 0.5. 

Connectivity Value 

For the purposes of a linear assessment a connecting link is when native vegetation on the site adjoins 

native vegetation surrounding the site and the native vegetation: 

 Is in moderate to good condition, and 

 Has a patch size >1ha, and 

 Is separated by a distance of <100m, and 

 Is not separated by a large water body, dual carriageway, wider highway or similar hostile link. 

Figure 27 shows the location of the connecting link. With the site being immediately adjacent to two 

national parks on either site of the linear development, a very large area biodiversity link is considered 

to be impacted by the development. This is defined as a connectivity link to areas of native vegetation 

in moderate to good condition that are >5000 hectares in total and the width of vegetation in 

moderate to good condition that is connecting the area is >500m.  

Based on this connectivity link the final connectivity score for this project is 7.5. 

Area/Perimeter Ratio 

A linear assessment required the assessment of the change in area to perimeter ration of patch size 

areas within the 550 metre buffer area around the construction footprint. ArcGIS was used to calculate 

the area (m²) and perimeter (m) of each separate patch size impacted on by the proposal before and 

after construction. 

Two patches were identified within the buffer areas shown in Figure 26. Area and perimeter 

measurements of both of the patches found that the area/perimeter ratio before development is 35 

and after development is 36. As such, the proportional change in area/perimeter ratio is 0. 

Mitchell Landscape 

For a linear shaped development, the patch size for each Mitchell landscape must be assessed. The 

proposal occurs within Belrose Coastal Slopes and Hornsby Plateau Mitchell Landscapes as shown in 

Figure 28. 

The patch sizes in both of these Mitchell Landscapes are greater than 1000 hectares meaning that 

each are assigned to ‘Extra Large’ patch size classes. As a result, the average patch size score for the 

proposal is 12.5.  
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The OEH BioBanking Credit Calculator v4.0 using a FBA linear assessment calculator was used to 

determine the quantum of ecosystem credits required to be offset. In addition, the OEH credit 

converter tool was used to determine indicative offsetting area requirements for each ecosystem 

credit requirement. The credit converter tool is primarily intended for biocertification proposals but 

can be used to calculate indicative offsetting areas for developments (e.g. the tool uses a median value 

of 9.3 credits generated from BioBanking one hectare of vegetation). 

A summary of the FBA results for the proposal is shown below in Table 39 and Table 40. The full 

Biobank credit report is provided as Appendix F.  

Table 39: Biobank credit summary 

PCT 

Code 
PCT Name 

Management 

Zone Area (ha) 

Ecosystem 

Credits 

Required 

Indicative 

Offsetting 

Area 

Required 

(ha)* 

Meets RMS 

Biodiversity 

Offsetting Guideline 

(2016) thresholds? 

ME106 Red Bloodwood - Scribbly 

Gum / Old-man Banksia 

open forest on sandstone 

ridges of northern Sydney 

and the Central Coast 

(Moderate-Good condition) 

9.34 654 70.32 Yes. Greater 

than 5 ha of 

threatened 

species habitat 

impacted and 

threatened 

species subject 

to a SIS. PCT to 

be offset. 

ME98 Red Bloodwood - Smooth-

barked Apple shrubby forest 

on shale or ironstone of 

coastal plateaux, Sydney 

Basin Bioregion (Moderate 

to Good condition) = Duffys 

Forest EEC 

3.06 207 22.26 Yes. Listed as an 

EEC. PCT to be 

offset. 

ME98 Red Bloodwood - Smooth-

barked Apple shrubby forest 

on shale or ironstone of 

coastal plateaux, Sydney 

Basin Bioregion (Moderate 

to Good – Poor condition) = 

Duffys Forest EEC 

0.12 8 0.86 Yes. Listed as an 

EEC. PCT to be 

offset. 
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PCT 

Code 
PCT Name 

Management 

Zone Area (ha) 

Ecosystem 

Credits 

Required 

Indicative 

Offsetting 

Area 

Required 

(ha)* 

Meets RMS 

Biodiversity 

Offsetting Guideline 

(2016) thresholds? 

ME98 Red Bloodwood - Smooth-

barked Apple shrubby forest 

on shale or ironstone of 

coastal plateaux, Sydney 

Basin Bioregion (Moderate 

to Good – other condition) = 

Duffys Forest EEC 

translocation 

0.19 10 1.08 Yes. Listed as an 

EEC. PCT to be 

offset. 

* Calculated using the OEH credit converter 

The FBA linear calculator results indicate that a total of 225 Duffys Forest EEC ecosystem credits would 

be needed to offset the loss of 3.4 hectares of this EEC within the subject site. This roughly equates to 

the requirement for a total of 24.2 hectares for BioBanking offset for the EEC, based on a median value 

of 9.3 credits generated per biobank site hectare. 

Species credits for Grevillea caleyi were calculated using area of suitable habitat as described in the 

Threatened Species Profile Database and the species recovery plan. Species credits for Microtis angusii 

were calculated using an area of a buffer of 5 metres around each recorded individual or groups of 

individuals. 

Table 40: Species credit summary 

Scientific name Common name 
Extent of impact 

(ha)  

Species 

Credits 

Required 

Area of Suitable 

Offset habitat 

required (ha)1 

Microtis angusii Angus’s Onion Orchid 0.226 * 26 3.66 

Grevillea caleyi Caley’s Grevillea 5.12** 462 65.07 

Pseudophryne 

australis 

Red-crowned Toadlet 1.43 19 2.68 

1 Derived from BBAM (2014) equation # 11 

* Assessed as area (ha) under guidance from OEH on 10 November 2016. 1.00 ha used as the BBCC does not accept 

decimals for this species 

** Assessed as area (ha) under guidance from OEH on 10 November 2016. 6.00 ha used as the BBCC does not accept 

decimals for this species 

Identification of Potential Offset Sites 

Roads and Maritime is committed to offsetting residual impacts to Duffys Forest EEC (ME98) and 

species credit species.  
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As Roads and Maritime are completing a number of infrastructure projects in the Northern Beaches 

area, a strategic offset approach is being used. A number of sites in the locality of the project have 

been shortlisted and detailed surveys are underway to confirm the suitability and presence of the 

threatened species and ecological communities required. BioBanking Agreements will be placed on 

the properties to ensure ongoing management for conservation and long-term security of the offsets. 

A number of potential offset sites that support suitable Duffys Forest habitat and the species credit 

species habitat are currently under consideration by Roads and Maritime.  

Supplementary measures 

Seedbank salvage 

For areas of Duffys Forest that will be removed by the proposal it is proposed to salvage a portion of 

the seedbank as a supplementary measure. This measure would aim to conserve any existing seed 

bank for DFEC present in soil removed from the subject site and to locate it in an area with the 

potential to foster the community in the long term for example in road reserves or potential biobank 

sites that require rehabilitation of DFEC, where feasible and reasonable.  

The seedbank salvage would include collection, temporarily stockpiling and reintroduction of weed-

free topsoil (top 150 mm) from cleared Duffys Forest vegetation into selected host sites. Host 

(recipient) site options may include the areas mapped by Smith and Smith (2011) and Ecosure (2015) 

as ‘Duffys Forest tree layer with highly disturbed understorey’ in the far western section of the study 

area on the northern side of Mona Vale Road (within G. caleyi Recovery Plan Site 2).  

This salvage would be undertaken as per the proposed ameliorative measures (Section 7.1 ) and would 

include the preparation of a seedbank salvage plan to identify preferred host sites and detail salvage 

and reintroduction methodology.  

Microtis angusii 

EcoLogical have provided further genetic information (ELA 2016) and formally applied to the Scientific 

Committee for the delisting of the threatened status of Microtis angusii in October 2016. It is likely 

that once impact occurs on this population, the listing status of this species is unlikely to be the same 

as at the time of authoring this report. Should the species be delisted as a threatened species, no 

ameliorative measures will be required. Should the conclusions of the delisting application not result 

in any change to the conservation status of M. angusii senso stricto, then the ameliorative measures 

relating to this species outlined in Section 7.1 will be implemented. 

Ongoing monitoring 

Objectives for ongoing monitoring are outlined in Table 41. A detailed Fauna Monitoring Program will 

be developed to describe monitoring methodology, duration and reporting frameworks as requested 

by the DGRs. 
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Table 41: Methods and objectives for ongoing monitoring 

Mitigation 

measure 

Monitoring objective Methods Timing and duration Trigger for adaptive 

management 

Examples of adaptive 

management measures 

Reduce barrier 

effect of road 

To determine the efficacy of 

fauna mitigation structures 

on the local Eastern Pygmy 

Possum population through 

population trends and 

genetic exchange. 

Mark-recapture surveys for 

Eastern Pygmy Possum in 

nest boxes in the locality (82 

nest boxes already 

established, plus additional 

nest boxes to be installed in 

association with crossing 

structures and control sites) 

to determine if individuals 

are crossing the road. 

Collect genetic material and 

analyse genetic exchange 

across the road. 

A minimum of 3 surveys in 

suitable conditions for each 

survey period (breeding 

season).  

Pre-construction: at least 1 

year  

During construction 

Post construction: for 3 

years  

Eastern Pygmy Possum 

population estimates 

decrease significantly (using 

statistical analysis) from 

baseline surveys and in 

comparison with control 

sites. 

Provided baseline data 

shows genetic exchange 

across the road, if post-

construction data shows no 

genetic exchange across the 

road after 3 years. 

Increased survey effort (nest 

boxes and frequency of 

surveys) to detect and mark 

Eastern Pygmy Possums. 

Additional planting of feed 

species (eg Banksias) on 

approaches and RMS land in 

the study area. 

Overpass To determine use of the 

overpass by common and 

threatened fauna 

(specifically Eastern Pygmy 

Possum, Southern Brown 

Bandicoot, Rosenberg’s 

Goanna and Swamp 

Wallaby). 

Infrared motion-detecting 

cameras on each approach 

of the overpass and on the 

overpass. 

Seasonal monitoring 

(quarterly) for cameras for 

at least 14 continuous days  

Post construction: for up to 

5 years 

Failure to detect successful 

fauna use for more than two 

survey periods after Year 1. 

Check fauna fencing 

integrity. 

Increase survey effort. 

Investigate options for 

adding habitat on overpass 

and approaches. 

To ensure suitable plantings 

and cover is provided for 

fauna on the overpass. 

Surveys to identify weeds, 

planting success, additional 

planting requirements etc. 

Post construction: for up to 

5 years 

Weed infestations recorded 

Lack of planting success 

recorded. 

Additional planting of native 

species. 

Weed control. 
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Mitigation 

measure 

Monitoring objective Methods Timing and duration Trigger for adaptive 

management 

Examples of adaptive 

management measures 

Underpasses To determine use of 

underpasses by common 

and threatened fauna 

(specifically Eastern Pygmy 

Possum, Southern Brown 

Bandicoot, Rosenberg’s 

Goanna, frogs and Swamp 

Wallaby). 

Infrared motion-detecting 

cameras at the two 

underpass structures. 

Seasonal monitoring 

(quarterly) for at least 14 

continuous days  

Post construction: for up to 

5 years 

Failure to detect successful 

fauna use for more than two 

survey periods. 

Check fauna fencing 

integrity. 

Increase survey effort. 

Investigate options for 

adding/modifying fauna 

furniture and habitat in 

underpass and approaches. 

Fauna fencing To ensure roadkill levels are 

maintained or only increase 

slightly from pre-

construction levels in the 

study area. 

Walked roadkill monitoring 

surveys at dawn/early 

morning and/or records 

from community members 

(eg WIRES)  

Fauna fence integrity 

checked. 

Pre-construction baseline 

data collection (from 

WIRES): monthly for 1 year  

During construction: weekly 

Post construction: for 3 

years 

Roadkill numbers and 

species affected have 

increased greater than 10% 

from pre-construction 

levels.  

New roadkill hotspots are 

identified where there is no 

fencing. 

Check fauna fencing 

integrity. 

Investigate options to install 

additional fauna fencing or 

change the design of 

existing fauna fencing. 
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Mitigation 

measure 

Monitoring objective Methods Timing and duration Trigger for adaptive 

management 

Examples of adaptive 

management measures 

Maintenance of 

hydrological 

regime 

To ensure any changes in 

surface flow volumes do not 

affect breeding success, 

distribution and abundance 

of threatened frogs. 

Baseline surveys to identify 

breeding sites within the 

study area that may be 

indirectly impacted for 

monitoring. 

Control sites to be 

established outside the 

study area and Red-

crowned Toadlet breeding 

to be confirmed as part of 

the baseline surveys. 

Call-based and tadpole 

surveys of all known 

breeding sites and control 

sites to record the number 

of calling males and 

breeding success (where 

possible). 

A minimum of 3 surveys in 

suitable conditions for each 

survey period (breeding 

season). 

Pre-construction:  at least 1 

year  

During construction   

Post construction: for 3 

years 

Red-crowned Toadlet 

breeding not detected in 

the study area (but success 

recorded in the control 

sites) for one survey period. 

Additional survey to detect 

calling males in the study 

area and control sites during 

suitable conditions outside 

the known breeding sites. 

Investigate water quality 

monitoring data to 

determine if additional 

measures are required in 

proximity to breeding 

populations. 
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Mitigation 

measure 

Monitoring objective Methods Timing and duration Trigger for adaptive 

management 

Examples of adaptive 

management measures 

Nest boxes To establish and monitor 

breeding success of the local 

Eastern Pygmy Possum 

population during and post 

construction in the study 

area. 

Baseline surveys of nest 

boxes to identify successful 

breeding within the study 

area. 

Survey of control sites (ie 

nest boxes in Ingleside 

Escarpment outside study 

area) as part of the baseline 

surveys. 

A minimum of 3 surveys in 

suitable conditions for each 

survey period (breeding 

season). 

Pre-construction: at least 1 

year  

During construction   

Post construction: for 3 

years 

Low rates of nest box use 

recorded (< than 10% 

uptake). 

Eastern Pygmy Possum 

breeding not detected in 

the study area (but success 

recorded in the control 

sites) for one survey period. 

Investigate options to install 

additional nest boxes in 

surrounding bushland 

outside the study area (ie 

further from the road). 

To ensure nest boxes are in 

suitable condition for fauna 

occupation. 

In conjunction with visual 

inspections to determine 

any damage, feral species 

use or other maintenance 

requirements. 

Annual surveys  

During construction  

Post construction: for 3 

years 

Damaged nest boxes 

identified. 

Feral species identified to 

be infesting nest box. 

Damaged/infested nest 

boxes to be replaced or 

relocated as required. 
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8  ASSESSMENTS OF SIGNIFICANCE  

8.1  SUMMARY OF ASSESSMENTS 

Assessments of significance have been undertaken for each of the subject species, considering the 

findings of Chapters 5, 6 and 7 of this document. 

The amelioration measures proposed include:  

 DFEC and Grevillea caleyi will be conserved on site, and preserved within off site offset areas 

through seedbank salvage;  

 Pre-clearance searches and relocation of Red-crowned Toadlet; 

 Installation of nest boxes to provide additional nesting habitat for Eastern Pygmy-possum; and 

 Fauna crossing structures such as a vegetated land bridge and underpasses. These are expected 

to provide opportunities for increased connectivity for Eastern Pygmy-possum and Giant 

Burrowing Frog in the long term.  

The assessments of significance have concluded that even with the implementation of proposed 

mitigation measures, residual significant impacts are still likely for: 

 Duffys Forest Ecological Community 

 Grevillea caleyi 

 Microtis angusii 

 Red-crowned Toadlet 

Although there is a residual significant impact on Microtis angusii, an application to the Scientific 

Committee was made in October 2016 to delist this species as a threatened species. Should the species 

be delisted, there will subsequently be no significant impacts on Microtis angusii. Should delisting of 

the threatened status not occur, ameliorative measures proposed in Section 7 are proposed to address 

the residual significant impacts on this species. 

Assessments of significance under the EP&A Act are summarised in Table 42. Further discussion of the 

assessments is presented in Appendix D.  

Table 42: Summary of the findings of significance assessments under the EP&A Act  

Threatened species, population or communities 

Significance assessment question Likely 

significant 

impact? a b c d e f g 

Duffys Forest EEC X X Y Y X Y Y Yes 

Coastal Upland Swamp EEC X X Y N X Y Y No 

Grevillea caleyi Y X X Y X Y Y Yes 

Microtis angusii Y X X Y X Y Y Yes* 
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Threatened species, population or communities 

Significance assessment question Likely 

significant 

impact? a b c d e f g 

Pimelea curviflora var. curviflora Y X X N X Y Y No 

Persoonia hirsuta Y X X N X Y Y No 

Tetratheca glandulosa Y X X N X Y Y No 

Acacia bynoeana Y X X N X Y Y No 

Acacia terminalis subsp. terminalis Y X X N X Y Y No 

Callistemon linearifolius Y X X N X Y Y No 

Darwinia biflora Y X X N X Y Y No 

Genoplesium baueri Y X X N X Y Y No 

Heleioporus australiacus (Giant Burrowing Frog) N X X N X N Y No 

Pseudophryne australis (Red-crowned Toadlet) Y X X Y X N Y Yes 

Ninox strenua (Powerful Owl) N X X N X N Y No 

Cercartetus nanus (Eastern Pygmy Possum) N X X N X N Y No 

Isoodon obesulus obesulus (Southern Brown 

Bandicoot) N X X N X N Y No 

Chalinolobus dwyeri (Large-eared Pied Bat) N X X N X N Y No 

Miniopterus schreibersii oceanensis (Eastern 

Bentwing-bat) N X X N X N Y No 

Miniopterus australis (Little Bentwing-bat) N X X N X N Y No 

Mormopterus norfolkensis (Eastern Freetail-bat) N X X N X N Y No 

Scoteanax rueppellii (Greater Broad-nosed Bat) N X X N X N Y No 

Pteropus poliocephalus (Grey-headed Flying-fox) N X X N X N Y No 

Varanus rosenbergi (Rosenberg's Goanna) N X X N X N Y No 

Y= Yes (negative impact), N= No (no or positive impact), X= not applicable, ?= unknown impact, *=Under delisting application 

In line with OEH Principles for the Use of Biodiversity Offsets in NSW, all reasonable measures have 

been applied to avoid and ameliorate impacts. As described in Section 7.1.2 compensatory measures 

are proposed to minimise impacts of the proposal on the ecological community and threatened flora 

and a fauna species.  
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9  ADDITIONAL INFORMATION 

9.1  QUALIFICATIONS AND EXPERIENCE 

Curriculum Vitae demonstrating the qualifications and experience of principal SMEC staff that were 

associated with the preparation of this SIS are provided below. 

Qualifications of Ecosure staff are provided in their report (Appendix G). 

Principal SIS authors are: Liam Hogg, Catherine Gallery, Dr David Sharpe, Teresa James and Rebecca 

Carman.   

Assistance has also been provided by the following botanists and accredited biobanking specialists:  

 Nathan Smith (Niche Environment and Heritage)  

 David Tierney  

 Isaac Mamott 

SMEC would like to acknowledge appreciation for their assistance in completing this SIS. 

Liam Hogg is the ecology team lead in the SMEC ecology team and accredited BioBanking assessor. He 

has more than ten years’ experience of managing and undertaking ecological survey work with special 

expertise in undertaking BioBanking Assessment Methodology (BBAM) and threatened fauna species 

surveys. He has a strong knowledge of the relevant legislation and planning guidelines relating to 

biodiversity in Australia and overseas.  

Liam has been involved in numerous ecological impact assessments of threatened species and 

endangered ecological communities and routinely assesses projects in response to state and 

Commonwealth threatened species legislation. He has had experience in a broad range of 

environmental impact assessment projects, including REFs, EISs, SISs and biodiversity technical reports 

for large infrastructure, mining, residential, port and renewables developments.  

Liam has strong survey skills in ecological assessment, including botany, fauna habitat assessment, 

fauna trapping and monitoring programs, BioBanking field assessment techniques and habitat 

condition assessment.  

Catherine Gallery is a botanist and accredited biobanking specialist. Her ecological expertise includes 

project management and field investigations for large landscape scale biodiversity assessments as well 

as site based projects. She has considerable experience in strategic conservation planning, offsetting 

and biodiversity assessment, being involved in environmental assessment for major greenfields and 

infrastructure projects. She also has extensive experience in state-wide reserve system planning and 

contributing to national biodiversity monitoring programs. Catherine co-authored the publication ‘The 

Bioregions of New South Wales: their biodiversity, conservation and history’. 

Teresa James, has over 30 year’s industry experience including over 18 years’ experience in the 

Botanical Information Section of the Royal Botanic Gardens, Sydney. She is an expert in vegetation 

survey, plant identification, conservation assessment and threatened species with accreditation as a 
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BioBanking Assessor. Her experience includes an extensive range of flora surveys with species lists 

compiled over the last 25 years, particularly in Western Sydney, the Blue Mountains and Southern 

Highlands; conservation assessments for government departments; preparation of environmental 

impact assessment reports and preparation of threatened species management plans. She has been 

an expert witness in the Land and Environment Court and conducted botanical training for local 

councils and community groups.  

Dr David Sharpe has post-graduate qualifications in wildlife ecology and management. He has worked 

as an ecological consultant in NSW and Queensland for 21 years. David’s Honours and PhD projects 

were focused on the ecology and behaviour of the Squirrel Glider. This work was undertaken in both 

natural forest and bushland remnants in Brisbane fragmented by urbanisation. This work culminated 

in peer-reviewed publications of the Squirrel Glider’s diet, home-range and spatial organisation, 

population ecology (density, reproduction, survival, age structure, etc.), population viability, 

comparison of detection techniques, impact of fragmentation on gene flow, use of hollow-bearing 

trees and vocal behaviour. David’s understanding of the Squirrel Glider has been applied to catchment 

scale action plans in urban Brisbane on behalf of Brisbane City Council, where habitat is patchy and 

multiple crossings of roads of different widths and traffic volumes (freeways to quiet suburban roads) 

are required. 

David is also the lead ecologist on the Squirrel Glider monitoring of the Hume Highway bypasses 

(Tarcutta, Holbrook, and Woomargama) in remnant woodland in southern NSW. This project required 

the assessment of changes individual survival rates and population size/density in relation to potential 

project impacts during construction and operational stages using impact and control sites using mark-

recapture techniques. 

David has been engaged as an expert witness on the Squirrel Glider in NSW and Queensland on behalf 

of private clients and the NSW National Parks and Wildlife Service. 

Rebecca Carman is an ecologist with post graduate qualifications in Wildlife Management. She has 

experience in a broad range of environmental impact assessment projects, including REFs, EISs and 

biodiversity technical reports for large road infrastructure. Rebecca has skills in ecological assessment, 

including botany, fauna habitat assessment, fauna trapping and monitoring programs, BioBanking 

field assessment techniques, community consultation and habitat condition assessment. Rebecca has 

experience working with a variety of threatened flora and fauna species, including endangered 

ecological communities. 

9.2  OTHER APPROVALS REQUIRED FOR THE DEVELOPMENT OR ACTIVITY 

Table 43 lists licenses and approvals that are needed to construct / operate the proposal. 

Table 43: Summary of licensing and approval required 

Requirement Timing 

If groundwater extraction is required, an aquifer 

interference approval would be required for the work 

under Section 91F of the Water Management Act 

2000. 

Prior to construction commencement or during 

construction as required. 
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The proposal would be a scheduled activity under the 

Protection of the Environment Operations Act 1997. 

An environment protection licence (EPL) would be 

required under Section 48 of this act to authorise the 

carrying out of scheduled development 

An EPL would be required prior to undertaking the 

scheduled work. Each period of 12 months 

(commencing from the issue of a licence) is a 

licence fee period for a licence. The administrative 

fee for any licence fee period of a licence must be 

paid not later than 60 days after the beginning of 

that licence fee period. 

Roads and Maritime also has responsibilities under the Federal Environment Protection and 

Biodiversity Conservation Act 1999 (EPBC Act). In accordance with the EPBC Act, Roads and Maritime 

must assess whether actions it proposes to undertake are likely to have a significant impact on MNES. 

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

accordance with the EPBC Act. The approval applies to Roads and Maritime activities being assessed 

under Part 5 of the EP&A Act with respect to potential impacts on nationally listed threatened species, 

ecological communities and migratory species. Obligations arising from the approval have been 

incorporated into Roads and Maritime’s environmental impact assessment procedures, guidelines and 

templates. The practical effect of the approval is that Roads and Maritime projects assessed via an 

REF:  

 Must address and consider potential impacts on nationally listed threatened species, 

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

minimise, mitigate and offset” hierarchy.  

 Do not require referral to the Federal Department of the Environment for these matters, even if 

the activity is likely to have a significant impact.  

As part of the requirements of the strategic assessment approval, Roads and Maritime is required to 

make publicly available an annual report providing information on activities dealt with under Part 5 

of the EP&A Act that were assessed as likely to significantly impact on nationally listed biodiversity 

matters and that were determined to proceed. 

The following species listed under the EPBC Act are likely to be significantly impacted by the proposal:  

 Caley’s grevillea (Grevillea caleyi) 

 Angus’s Onion Orchid (Microtis angusii) 

9.3  LICENCING MATTERS RELATING TO CONDUCTING SURVEYS 

The survey work undertaken by SMEC for this assessment was carried out under OEH Scientific Licence 

number SL100820 and an Animal Research Authority issued to Dr David Sharpe. 

Licences held by Ecosure are provided in Appendix A of Appendix G. 

9.4  SECTION 110 (5) REPORTS 

Relevant threatened species profiles, threatened species survey guidelines and environmental impact 

assessment guidelines were consulted in the compilation of this report. 
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