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EXECUTIVE SUMMARY 

Anderson Environment & Planning (AEP) was commissioned by Lands Advisory Services 

Pty Ltd to undertake a Biodiversity Development Assessment Report (BDAR) over land 

identified as Lot 1 DP 1234229, Sanderling Ave, Hawks Nest, NSW. The land is subject to a 

planning proposal for the land to be rezoned to allow development on the site. 

This assessment utilises methods detailed within the Biodiversity Assessment Method 

(BAM) Order 2017 to identify biodiversity values inherent within the site, including known 

and potentially occurring threatened species and ecological communities, and quantifies 

impacts of the proposal upon these values. 

The study site, which totals 1.55ha, contains two (2) plant community types which 

correspond with Coast Tea Tree/Old Man Banksia coastal shrubland (0.25ha 

[disturbed/weedy]) commensurate with PCT 1644, and Smooth-barked 

Apple/Blackbutt/Old Man Banksia coastal sands woodland(0.99ha) [highly disturbed] 

commensurate with PCT 1646. The remaining 0.31ha of the site is disturbed, being 

previously cleared and associated with car park infrastructure for the beach and golf club. 

Fauna species recorded were typical of those expected in this locality and in this type of 

remnant habitat with existing connection to larger patches of habitat offsite. Threatened 

species recorded within the site included New Holland Mouse (Pseudomys novaehollandiae) 

(EPBC listed), Grey-headed Flying-fox (Pteropus poliocephalus), Little Bentwing-bat 

(Miniopterus australis), and White-bellied Sea-Eagle (Haliaeetus leucogaster) which was 

recorded flying over the study area adjacent to the subject site.  

To offset residual impacts of the proposal upon identified biodiversity values, the proposal 

would require a total of 47 x PCT 1646 Ecosystem Credits (or equivalent). No Species Credits 

are required to be offset by the proposal. 

No serious and irreversible impacts (SAIIs) are likely to occur as a result of the proposal. 

Avoid and Minimise is proposed via the implementation of a Vegetation and Wildlife 

Management Plan (VWMP) over lands immediately surrounding the site and existing golf 

course, including the planting of koala feed trees and enhancement of habitat and corridor 

values for locally important species. It is also proposed to enter into a Voluntary Planning 

Agreement to improve threatened species habitat within the adjacent Golf Course lands. 

Assessment of the proposal under other relevant environmental policy 

instruments including EPBC Act are included herewith. Assessment under SEPP 44 is 
included as the BDAR was finalised prior to enactment of the Koala SEPP 2019 in March 
2020. Assessment against the new Koala SEPP 2019 will be required at the DA stage.
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Glossary of Terms 

APZ Asset Protection Zone 

BAM 

Biodiversity Assessment Method Order (2017) that determines: 

• Methodology applicable to quantifying biodiversity values 

inherent within a development site; 

• Avoid and mitigation efforts required to be employed as part 

of any development proposal; and 

• Number and class of credits required to offset residual 

impacts of the proposal upon the biodiversity values therein. 

BC Act Biodiversity Conservation Act 2016 

Biodiversity Credit Report  
Specifies the number and type of biodiversity credits required to offset 

the impacts of a development. 

BAM Calculator 

The online tool used to interpret site survey data and regional location 

information to quantify ecosystem and species credits required / 

generated at a development / stewardship site. 

Biodiversity credits 
Ecosystem or Species Credits required to offset the loss of biodiversity 

values on a development site. 

Biodiversity offsets  
Specific measures that are put in place to compensate for impacts on 

biodiversity values. 

Biodiversity values 

The composition, structure and function of ecosystems, and 

threatened species, populations and ecological communities, and their 

habitats. 

Council MidCoast Council  

DoEE The Commonwealth Department of the Environment and Energy 

DPI  The NSW Department of Primary Industries  

DSEWPaC  

The former Department of Sustainability Environment Water 

Populations and Communities, now the Commonwealth Department of 

the Environment. 

Ecosystem credit 

The class of biodiversity credits created or required for the impact on 

EECs, CEECs and threatened species habitat for species that can be 

reliably predicted to occur within a vegetation type. 

EEC Endangered Ecological Community (under BC Act). 

EPBC Act 
The Commonwealth Environment Protection and Biodiversity 

Conservation Act 1999. 

OEH The NSW Office of Environment and Heritage  

PFC Percentage Foliage Cover 
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Planning Proposal 

The proposal is a Gateway Development where it is proposed to 

rezone the land RE1 – Public Recreation” to “R3 – Medium Density 

Residential” to facilitate residential development consistent with the 

residential zoning of the adjoining golf clubhouse area. 

SEPP 44 State Environmental Planning Policy No. 44 – Koala Habitat Protection 

Study Area 
Subject Site and adjacent lots comprising remnant vegetation as shown 
in Figure 1. 

Subject Site Lot 1 DP 1234229 as shown in Figure 1. 

Species credit 

Class of biodiversity credits created or required for the impact on 

threatened species that cannot be reliably predicted to use an area 

based on habitat surrogates. 

TBDC Threatened Biodiversity Data Collection 

TEC Threatened Ecological Community  

VPA 

Voluntary Planning Agreement. The VPA will provide additional 

threatened species habitat within the adjacent Golf Course to minimise 

the impact of the proposed development. 

VWMP Vegetation Wildlife Management Plan 
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1.0 Stage 1 – Biodiversity Assessment 

1.1 Introduction 

The land is subject to a planning proposal for the land to be rezoned to allow development 

on the site. It is proposed that the lot be rezoned from RE1 – Public Recreation” to “R3 – 

Medium Density Residential” to facilitate residential development. At the request of Lands 

Advisory Services Pty Ltd, Anderson Environment & Planning (AEP) have undertaken the 

necessary investigations to inform the production of a Biodiversity Development 

Assessment Report (BDAR) addressing the proposed development.  

The BDAR undertaken adheres to the approach outlined in the Biodiversity Assessment 

Methodology (OEH 2017a) (the BAM) and the Biodiversity Assessment Method (BAM) 

Calculator User Guide (OEH 2017b). 

1.1.1 The Proposal 

The site occurs within the MidCoast Council LGA (formerly Great Lakes) and is known as 

Lot 1 DP 1234229. The site lies to the east of the existing Hawks Nest Golf Course, is 

currently zoned Public Recreation, and covers approx. 1.55ha.  

The proposal is at the concept stage and no formal or indicative site plans are available, 

however it is assumed the development including require Bushfire Asset Protection will 

encompass all of Lot 1 and so assessment is based on the loss of all vegetation and associated 

biodiversity values therein. 

1.1.2 Assessment Scope 

The BDAR presented herewith aims to quantify impacts of the proposal upon biodiversity 

values based upon the methods described within the Biodiversity Assessment Method Order 

2017 (BAM), including threatened entities listed under the NSW Biodiversity Conservation 

Act 2016 (BC Act). 

This report includes: 

• Stage 1 – Biodiversity Assessment – including the mapping of remnant vegetation 

communities within the site, the location of previously identified threatened species and 

their habitats, and potential contemporary occurrence of threatened species identified 

within the BAM Calculator; and 

• Stage 2 – Impact Assessment – identification of impact avoidance and mitigation 

measures, and the quantifying of offset requirements in the form of biodiversity credits 

based upon residual impacts of the proposal.  
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1.1.3 Site Particulars 

• Address – Sanderling Ave, Hawks Nest, NSW. 

• Title – Lot 1 DP 1234229. 

• LGA – MidCoast. 

• Subject Site – The entirety of the site comprises approx. 1.55ha. 

• Zoning – The entire subject site is zoned RE1 – Public Recreation. 

• Current and Surrounding Land Use – The site has disturbed areas associated with the 

golf course in the west and a soil storage area in the east, probably developed by 

MidCoast Council. Examination of historical records indicate that an area including the 

eastern portion of the site was extensively sand-mined until the 1980’s, and as such the 

remnant vegetation present therein is considered regrowth vegetation. Fieldwork 

confirmed that the age of remnant vegetation on ground within this area seemed 

consistent with this historical disturbance. The site has been recently under-scrubbed 

removing the majority of the groundcover and shrub layer vegetation from the site. 

Sanderling Ave is located south of the subject site. 

Figure 1 depicts the extent of the site and defines the subject site as well as the study area 

and Figure 2 depicts the location of the site within the landscape. 
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1.1.4 Information Sources 

Information and spatial data provided within this BDAR has been compiled from various 

sources including: 

• Aerial Photograph Interpretation (API) of the site and surrounding locality;  

• State survey guidelines (DEC 2004; DECC 2009; OEH 2016);  

• Review of regional mapping for the site prepared as part of the Lower Hunter – 

Central Coast Regional Environmental Management Strategy (LHCCREMS) NPWS 

(2002);  

• Previous surveys conducted within the site and surrounding areas by Brewer and 

Whelan (2003); 

• OEH Threatened Species, Populations and Ecological Communities website 

(http://www.threatenedspecies.environment.nsw.gov.au/tsprofile/); 

• Search and review of flora and fauna sighting records in the OEH Atlas of NSW 

Wildlife within 10km of the site;  

• Protected Matters Search within a 5km radius of the site held by the 

Commonwealth Department of the Environment and Energy, summarising 

Matters of National Environmental Significance that may occur in, or may relate to 

the study area; 

• Collective knowledge gained from previous ecological survey and assessment in 

the Hawks Nest area over the past 20 years; and  

• Anecdotal records. 

http://www.threatenedspecies.environment.nsw.gov.au/tsprofile/
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1.2 Landscape Features 

1.2.1 Regional Landscapes 

The site was identified as occurring within the following landscape areas: 

• IBRA Bioregion – NSW North Coast. 

• IBRA Subregion – Karuah Manning. 

• Mitchell Landscape –Myall – Forster Barrier System. 

Delineation of Mitchell Landscape areas are shown in both the Site and Landscape Maps. 

1.2.2 Identified Landscape Features 

The Calculator identifies seven (7) landscape features that require assessment for their 

relevance to the site. These features include: 

• Rivers and Streams: The Myall River runs from north to south approx. 1.1km to the 

west of the study area. This watercourse is outside of the proposed development 

footprint. No other freshwater waterways influence the site, which is located 

200m west from the Tasman Sea/South Pacific Ocean within the hind dune. NOT 

APPLICABLE. 

• Wetlands: No mapped wetlands (SEPP 14 or otherwise) occur within the site, 

Myall Lakes RAMSAR Wetlands being located approx. 5km to the north. NOT 

APPLICABLE. 

• Native Vegetation Extent: Approximately 1.24ha of two modified remnant coastal 

vegetation communities occur on the site, identified as Coast Tea Tree/Old Man 

Banksia coastal shrubland and Smooth-barked Apple/Blackbutt/Old Man Banksia 

coastal sands woodland, which are proposed for removal. The remainder 

comprises 0.31ha of disturbed or cleared areas including a carpark, material 

stockpiles and weed affected recent regeneration. 

• Connectivity Features: The patch of vegetation is located at the south-western edge 

of a larger patch. Removal of the vegetation therein does not sever any 

connectivity to the north as vegetation will remain to the east. Vegetation to the 

south is fragmented by roads and medium density residential areas. Loss of 

vegetation within the site will narrow the corridor linking dunal vegetation to the 

south with less fragmented large patch size vegetation to the north. 

• Areas of geological significance and soil hazard features: None of note on the site. 

NOT APPLICABLE. 

• Features identified in SEARs for major projects: NOT APPLICABLE. 
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• Areas of Outstanding Biodiversity Value (AOBV) under the BC Act: Mapped areas are 

found within one (1) kilometre to the south, west and north-west, the study area 

and vegetation immediately adjacent are not included within the AOBV. NOT 

APPLICABLE. 

1.2.3 Site Context Components 

1.2.3.1 Method 

Site layout allowed for the landscape values to be determined based upon a site-based 

method, rather than that of a linear method. 

1.2.3.2 Landscape Native Vegetation Cover 

The 1500m buffer placed around the site is approximately 791.6ha in size. Of this, 

approximately 238.5ha comprises native vegetation as per Section 4.3.2 of the BAM. This 

equates to approximately 30.2% native vegetation cover and was entered as 31% into the 

calculator to apply the precautionary principle and accommodate species associated with 

larger vegetation patch size in the 30-70% category within the Calculator. 

1.3 Native Vegetation 

1.3.1 Regional Mapping  

Previous datasets included those conducted by the National Parks and Wildlife Service 

(NPWS) (1999), Office of Environment and Heritage (OEH) (2012) as part of the Greater 

Hunter Native Vegetation Mapping and refined by AEP survey. Data from the OEH survey 

was not available for interrogation during this assessment as Hawks Nest and much of the 

Mid North Coast database within the public spatial package is corrupted on export, pending 

a solution from the portal. OEH mapping formed the basis of AEP vegetation maps produced 

and areas from our original investigative maps reflect OEH boundaries. Communities 

mapped within the site for each dataset is provided in Table 2 below: 

Table 1 - Regional Vegetation Mapping Results 

Vegetation Community 
Area (ha) 

NPWS (1999) OEH (2012) 

Smooth-barked Apple – Blackbutt – Old Man Banksia 

coastal sands woodland (MU111) 

 0.97 

Coast Tea Tree/Old Man Banksia coastal shrubland 

(MU113) 

 0.17 

Heath (FET 64) 1.55  

Other*  0.41 

Total 1.55 1.55 

* Includes non-descript regenerating native vegetation, non-remnant vegetation, agricultural / cleared / unmapped areas etc. 
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1.3.2 Field Survey Results 

1.3.2.1 Plant Community Types (PCTs) 

Field survey identified two native vegetation communities on the site, being Smooth-barked 

Apple – Blackbutt – Old Man Banksia coastal sands woodland (ABB-CSW) (Unit MU113 as 

mapped by OEH), and Coast Tea Tree/Old Man Banksia coastal shrubland (TTB-CS) (Unit 

MU111 as mapped by OEH).  

The study site is narrow, being approx. 70m wide and 200m long with a recent history of 

disturbance (underscrubbing) which occurred in June 2017. Intact vegetation retained 

within the site was limited to Eucalyptus pilularis (Blackbutt) (up to 15m) and Banksia 

serrata (Old Man Banksia) (up to 8m), with all other vegetation occurring at the time of 

survey in May 2018 being regeneration via seed or suckering over a period of approx. twelve 

months.  

Given the level of regeneration, it was deemed prudent to appraise adjacent intact areas as 

a more true representation of the vegetative / ecological values of the subject site. 

Woodland to the south beyond Sanderling Avenue is consistent with MU113 community 

description with a more or less continuous canopy of E. pilularis with Angophora costata 

(Smooth-barked Apple) largely absent from the immediate surrounds. Herbs and climbers 

are more prevalent here with species Persoonia linearis (Geebung) and Breynia oblongifolia 

(Coffee Bush) more prevalent in an open shrub layer which coincides with lower occurrence 

of B. serrata than encountered to the north within the study site and surrounds.  

East is Bennett’s Beach hind dune supporting typical coastal heathy shrubland extending 

down the toe of the hind dune before transitioning with the adjoining woodland on the flat. 

The dense shrubland largely consists of Leptospermum laevigatum (Coast Tea Tree), 

Monotoca elliptica (Tree Broom-heath) and Acacia longifolia subsp. sophorae (Coast Wattle) 

with Banksia serrata/integrifolia (Old Man/Coastal Banksia), Eucalypts or similar upper 

canopy species being largely absent. North of the study site the shrubland becomes more 

open, extending down onto the flats and creating a meandering ecotone with the woodland 

resulting in an effect best described as open/closed series of rooms characterised by   

irregularly spaced E. pilularis and a low understory of Imperata cylindrica (Blady 

Grass)/Pteridium esculentum (Bracken)/Dianella caerulea (Blue Flax Lilly) surrounded by 

clumps of L. laevigatum and associated species.  

This is consistent with an MU111 (shrubland) community description with a drier variant 

of MU113 woodland than found south of Sanderling Avenue. 

Vegetation within the study site, based on current survey and broad site assessment of 

adjoining areas forms an east/west ecotone from shrubland to woodland as well as 

north/south between open and closed forms of the woodland, moving from continuous 

canopy graminoids/open understory to an open, dry, shrub dominated form. 

Edge effects also influence the narrow study site which is influenced by clearing by the golf 

club to the west, Sanderling Avenue to the south and carpark for Bennett’s Beach where the 
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Tops to Myall Heritage Trail begins, extending as a managed walking track along the eastern 

boundary.  

Consideration of PCTs associated with map unit profiles found shrubland within the study 

area to correspond with PCT 1644 – Coast Tea Tree-Old Man Banksia coastal shrubland on 

foredunes of the Central and lower North Coast, which is characterised as Low Open Forest 

with dense shrubby understory and fern dominated groundcover. Consideration was given 

to PCT 1653 - Coast Tea Tree - Coast Banksia - Ficinia nodosa low open shrubland on coastal 

foredunes which shares similar structure dominance of Leptospermum laevigatum (Coast 

Tea Tree) and Acacia longifolia subsp. sophorae (Coast Wattle) with Banksia integrifolia 

(Coast Banksia) but has simpler species composition, notably a graminoid dominated lower 

story defined by Ficinia nodosa (Knobby Club Rush) and is associated with areas of impeded 

drainage. Such is not present ion the site. 

Coastal woodland vegetation was found to be PCT 1646 - Smooth-barked Apple - Blackbutt - 

Old Man Banksia woodland on coastal sands of the Central and Lower North Coast, an open 

forest with canopy provided by Eucalypt or Angophoras with two-layered mid stratum 

characterised by Banksias with a range of lower shrubs and relatively sparse ferny/ grassy 

groundcover. Species composition (outlined below) closely reflects the PCT description and 

MU113 map unit. An alternative PCT, 1648 is a closely aligned, but distinct community 

largely restricted to Tomaree NP, approx. 5km south across the Myall River. A key distinction 

between the two communities is shrub layer composition which includes Bossiaea 

rhombifolia, Dillwynia retorta and Eriostemon australasius. Shrubs within the study area 

aligned with Monotoca elliptica and ground stratum species align (Dianella caerulea, 

Themeda australis, Pteridium esculentum, Lomandra longifolia, Imperata cylindrica) and 

mean canopy cover of 40% (1646) v’s approx. 60% (1648) better reflects vegetation within 

the study site.  

Within the study area PCT’s, most species are found across both community types with 

delineation largely based on structural changes, primarily the density of the shrub layer and 

frequency of species within, or the presence/density of Eucalypts as an upper canopy. Given 

the history of disturbance and the low, uniform height of the vegetation except for retained 

mature trees, the current composition and distribution of species within the subject site is 

informative but does reflect those expected within established vegetation.  

Smooth-barked Apple – Blackbutt – Old Man Banksia woodland (1646) 

Smooth-barked Apple – Blackbutt – Old Man Banksia woodland is characterised by the 

dominance of Angophora costata (Smooth-barked Apple) Eucalyptus pilularis (Blackbutt), 

and Corymbia gummifera (Red Bloodwood)/Banksia serrata (Old Man Banksia). Only E. 

pilularis is present within the study area, with A. floribunda and C. gummifera generally 

absent within the locality, and B. serrata being co-dominant within the study site. 

Monotoca elliptica (Tree-broom Heath), Macrozamia communis (Burrawang)(absent) 

Dianella caerulea (Blue Flax Lily), Themeda triandra (Kangaroo Grass) being diagnostic 

lower stratum. 
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Uninformative – Acacia ulicifolia, Pteridium esculentum, Lomandra longifolia, Imperata 

cylindrica. 

Coast Tea Tree – Old Man Banksia Coastal Shrubland (1644) 

Coast Tea Tree – Old Man Banksia Coastal Shrubland is characterised by the dominance of L. 

laevigatum (Coast Tea Tree) with B. serrata (Old Man Banksia), E. botryoides 

(Bangalay/Southern Mahogany), A. costata (Smooth-barked Apple)/ Acacia floribunda 

subsp. sophorae (Coast Wattle) (Diagnostic). 

Uninformative - Acacia suaveolens, Dodonaea triquetra, Ricinocarpos pinifolius, Correa 

reflexa / Monotoca elliptica, Kennedia rubicunda, Pteridium esculentum, Lomandra longifolia, 

Hardenbergia violacea, Pomax umbellate.  

As the predominant PCT, 1646 will be applied to calculate the Vegetation Integrity Score and 

associated credits with PCT 1644 delineated as vegetation zone variants thereof in 

accordance with Section 5.2 and Appendix 2 of the BAM. 

Vegetation communities for the site are shown in Figures 3 to 4. Additional site 

photographs are included in Appendix C.  

1.3.2.2 Habitat Trees 

Habitat trees bearing hollows were not observed on site, nor were they removed during 

clearing activities in 2017 based on preliminary ecological assessment conducted in 2016 

by AEP.  

1.3.3 Vegetation Information System (VIS) Characteristics 

Analysis of the online VIS database has identified the following characteristics for PCT 1646. 
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Table 2 – VIS Classification 

VIS Classification 
PCT 1646 – Smooth-barked Apple – Blackbutt – Old Man Banksia – 

woodland on coastal sands of the Central and Lower North Coast 

Vegetation Formation 

(Keith 2004) 

Dry Sclerophyll Forests (Shrubby sub-formation) 

Vegetation Class (Keith 

2004) 

Coastal Dune Dry 

 Sclerophyll Forests 

Defining Species – Canopy Angophora costata  

Eucalyptus pilularis  

Corymbia gummifera 

Defining Species – Shrub Banksia serrata 

Monotoca elliptica 

Macrozamia communis 

Acacia ulicifolia 

Defining Species – Ground Dianella caerulea 

Themeda australis 

Pteridium esculentum 

Lomandra longifolia 

Imperata cylindrica 

Estimate cleared value of 

PCT (%) in CMA 

45% 
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1.3.4 Vegetation Integrity Assessment 

1.3.4.1 Vegetation Zones 

PCT 1646 Woodland Variant.  

This variant occupies approx. three quarters of the subject site extending from the western 

boundary and delineated by the occurrence of E. pilularis (Blackbutt) canopy co-dominated 

with B. serrata (Old Man Banksia) and undershrubs Monotoca elliptica (Tree Broom-heath) 

with Gonocarpus teucrioides (Raspwort), Hibbertia linearis, Astroloma humifusum (Native 

Cranberry), Lomandra longifolia (Spiky-headed Mat-rush), Dianella caerulea (Blue Flax 

Lily), Pteridium esculentum (Bracken) and Themeda triandra (Kangaroo Grass) 

representative of PCT 1646.   

Groundcover was similar to woodland to the north of Sanderling Avenue with elements of 

the shrub layer influenced by coastal shrubland to the east including Acacia longifolia subsp. 

sophorae (Coast Wattle) and occasional Leptospermum laevigatum (Coast Tea-tree). 

Transition from woodland to shrubland is indicated by the distribution of E. pilularis which 

is mostly confined to the western third of the subject site with smaller individuals scattered 

irregularly through the rest of the zone and shrub layer composition. Vegetation in the west 

typically contains more Breynia oblongifolia (Coffee Bush), Pomax umbellata, Billardiera 

scandens (Hairy Appleberry), Acacia suaveolens (Sweet Scented Wattle) and Homalanthus 

populifolius (Bleeding Heart). 

The updated vegetation map for the site is shown in Figures 3 to 4. 

 

Example of PCT 1646 – Woodland Variant  
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PCT 1646 Shrubland Variant  

This variant occurs along the north eastern boundary where adjoining shrubland extends 

down the rear dune before transitioning to the woodland community occurring over the 

majority of the subject site. The shrubland also extends around the northern boundary and 

a wandering transition between the two communities continues for more than 200m along 

the Mannering Heritage Trail.  

The transition from shrubland to woodland is difficult to delineate, being indicated by 

increased L. laevigatum (Coast Tea-tree), A. longifolia var. sophorae (Coastal Wattle) and B. 

integrifolia (Coast Banksia), and absence of E. pilularis (Blackbutt).  

Delineation is difficult given the altered structure and lack of mature vegetation other than 

retained B. serrata within the zone and seems to correspond to a decrease in elevation along 

a north-south contour.  

Note that this variant has a higher concentration and diversity of weeds in the south which 

is captured by splitting the shrubland into two zones as shown in Figures 3 to 4. 

 
Example of PCT 1646– Shrubland Type Variant 
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PCT 1646 Shrubland Variant (Weedy) 

Fringing a clearing around the beach carpark in the south-east, weed encroachment into the 

shrubland variant community forms a band with diversity and density of exotic species. 

Here the regenerating native species are interspersed with Chloris gayana (Rhodes Grass), 

Asparagus aethiopicus (Asparagus Fern), Ipomoea indica (Morning glory – purple) and 

Chrysanthemoides monilifera (Bitou Bush). Weed presence drops abruptly approx. 15m west 

from the carpark clearing, where after weed presence is mostly C. monilifera and I. indica 

dotted as a consistently low, homogenous distribution.  

Regenerating vegetation is largely B. serrata, L. laevigatum, M. elliptica, A. longifolia, L. 

longifolia, P esculentum, D. caerulea, with occasional Ficinia nodosa (Knobby Club Rush).  In 

keeping with surrounding shrubland E. pilularis (and all other ‘tree’ species) are absent. The 

Vegetation zone is distinguished from adjoining woodland by higher weed density, absence 

of E. pilularis and occurrence of L. laevigatum at a density indicative of shrubland vegetation 

types.   

The zone is otherwise homogenous in composition and structure with coastal shrubland to 

the north and east as far as can be determined by the currently regenerating state.  

 
Example of PCT 1646 – Shrubland Type Variant (Weedy) 

The area of each vegetation zone within the Development Lands is provided in Table 4 and 

Figures 3 to 4 below. 
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Cleared / non-remnant 

Areas are characterised by built land forms such are carparks and stockpiles or non-native 

vegetation largely comprised of invasive weeds or lawn species such as Pennisetum 

clandestinum (Kikuyu) and Chloris gayana (Rhodes Grass). 

The study site was under scrubbed approx. twelve months prior to survey with all 
vegetation except established trees mulched to ground level and left in situ which altered 
the structure of the plant communities and reduced habitat values through the destruction 
of fallen timber and creation of homogenous age and height classes within the regenerating 
vegetation.   

Delineation of the vegetation zones has been based on species distribution within the study 
site during the survey period as well as assessment of adjoining intact areas.  

While the shrubland variant is representative of PCT 1644 Coast Tea Tree/Old Man Banksia 
Shrubland, it is included here as a shrubland type variant of the dominant plant community 
type PCT 1646 Smooth-barked Apple/Blackbutt/Old Man Banksia woodland in accordance 
with Small Area Streamlined Assessment of the BAM Methodology (Section 5.2 and 
Appendix 2) which only requires assessment of the dominant PCT. In addition, areas under 
0.25 hectares are traditionally incorporated into the nearest appropriate PCT for 
assessment under the BAM methodology.  

Table 3 – Vegetation Zones 

Vegetation Community TEC Area (ha) 

PCT 1646 – Woodland variant No Associated TEC 0.99 

PCT 1646 – Shrubland Type variant No Associated TEC 0.17 

PCT1646 – Shrubland Type variant (weedy) No Associated TEC 0.08 

Total – Remnant Vegetation 1.24 

Non-remnant / cleared areas - 0.31 

Total – Development Lands 1.55 

1.3.4.2 Patch Size 

The native vegetation that exists within the Development Lands is connected to vegetation 

to the north, east and south that, as defined by the BAM, extends as a patch around Hawks 

Nest and beyond as part of the Myall River and surrounds coastal system for several hundred 

hectares. The maximum patch size of ‘≥100ha’ is therefore appropriate for each vegetation 

zone and was entered as such within the Calculator. 

1.3.4.1 Vegetation Integrity Score 
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Two plots were conducted within the study area in May 2018, one within the central cleared 

area and one on the northern boundary inclusive of remnant shrub layer in its uncleared 

form. Two vegetation types are mapped within the site boundary, MU111 Coastal Tea 

Tree/Old Man Banksia Coastal Shrubland and MU113 Smooth-barked Apple/Blackbutt/Old 

Man Banksia Coastal Sands Woodland (OEH 2012), which being a small site (1.55ha) of less 

than two (2) hectares only requires a single plot per broad condition type and a single PCT 

be assigned as per Section 5.3 of the BAM (see Figure 3). Vegetation was consummate with 

PCT 1646.  

Given that the site had been altered from its original state prior to survey, and based on 

assessment of adjoining intact areas, benchmark values were assigned to the composition, 

structure and function condition score. These together comprise the vegetation integrity 

score representative of the site prior to clearing disturbance. Benchmark scores for the site 

(PCT 1646) has been tabulated below. See Figure 4 for the location of each plot. 



 

Sanderling Avenue Hawks Nest BDAR 1474 17 December 2018 

Table 4 – Site Attributes 

Site Attribute 

PCT 1646 – Smooth-
barked Apple – 

Blackbutt – Old Man 
Banksia – woodland  

Plot # Amalgamate 

Location 
423497 E 

6385269 N 

Bearing 168° 

Composition Condition Score (Native 

Species Diversity) 

Tree 6 

Shrub 18 

Grass & Grass-like 6 

Forb 5 

Fern 2 

Other 5 

Total Score 100 

Structure Condition Score (Native Foliage 

Cover) 

Tree 48 

Shrub 54 

Grass & Grass-like 30 

Forb 4 

Site Attribute 

PCT 1646 – Smooth-
barked Apple – 

Blackbutt – Old Man 
Banksia – woodland  

Plot # Amalgamate 

Fern 5 

Other 4 

Total 100 

Regenerating 

Stems (<5cm DBH) 
● 

Stem Classes (cm 

DBH) 
5-9, 10-19, 20-29, 30-49 

# Large Trees 3 

Hollow-bearing 

Trees 
0 

Litter Cover (%) 60 

Coarse Woody 

Debris (m) 
25 

High Threat Weed 

Cover 
0 

Total 100 

Overall 

Vegetation 

Integrity Score 

100 

 

x = not present; ● = present 
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1.4 Threatened Species 

Under the BAM, threatened species are classified into two types; ‘Ecosystem Credit’ and 

‘Species Credit’ type species, as detailed within the BioNet Atlas Threatened Biodiversity 

Data Collection (OEH). Ecosystem Credit species are associated with PCTs and other habitat 

surrogates that are used to predict their occurrence on a particular site.  

The ‘biodiversity risk weighting’ for a species is based on the ‘sensitivity to loss’ and 

‘sensitivity to potential gain’ score using criteria listed in Appendix 7 of the BAM and are 

used in credit calculations to assess impacts of the proposal on a threatened species. The 

sensitivity to gain class is listed within the BAM calculator for Ecosystem Credit species.  

Those Ecosystem Credit species predicted to occur and assumed present within the site are 

provided in Table 5 below. 

Table 5 – Predicted Ecosystem Credit Species 

Scientific Name Common Name 
Sensitivity to 

Gain Class 

Recorded 
within 10km 
(BioNet Species 

Atlas 2018) 

Recorded 
within site 
or nearby 
surrounds 

Anthochaera phrygia^ Regent Honeyeater High N N 

Callocephalon 

fimbriatum^ 
Gang-gang Cockatoo Moderate N N 

Calyptorhynchus lathami^ Glossy Black-cockatoo High Y N 

Chthonicola sagittata Speckled Warbler High N N 

Circus assimilis* Spotted Harrier Moderate N N 

Daphoenositta chrysoptera Varied Sittella Moderate Y N 

Dasyurus maculatus Spotted-tailed Quoll High Y N 

Falsistrellus tasmaniensis Eastern False Pipistrelle High N N 

Glossopsitta pusilla Little Lorikeet High Y Y 

Haliaeetus leucogaster^ White-bellied Sea-eagle High Y Y 

Hieraaetus morphnoides^ Little Eagle Moderate Y N 

Kerivoula papuensis Golden-tipped Bat High N N 

Lathamus discolor^ Swift Parrot Moderate Y N 
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Scientific Name Common Name 
Sensitivity to 

Gain Class 

Recorded 
within 10km 
(BioNet Species 

Atlas 2018) 

Recorded 
within site 
or nearby 
surrounds 

Lophoictinia isura^ Square-tailed Kite Moderate N N 

Melithreptus gularis 

gularis 

Black-chinned 

Honeyeater (eastern 

subspecies) 

Moderate N N 

Miniopterus australis^ Little Bentwing-bat High Y Y 

Miniopterus schreibersii 

oceanensis^ 
Eastern Bentwing-bat High Y N 

Mormopterus norfolkensis Eastern Freetail-bat High Y Y 

Neophema pulchella Turquoise Parrot High N N 

Ninox connivens^ Barking Owl High Y N 

Ninox strenua^ Powerful Owl High Y Y 

Pandion cristatus Eastern Osprey Moderate Y N 

Phascolarctos cinereus^ 
Koala, Hawks Nest and 

Tea Gardens population 
High Y Y 

Pomatostomus temporalis 

temporalis 
Grey-crowned Babbler Moderate N N 

Pseudomys gracilicaudatus Eastern Chestnut Mouse High Y N 

Pteropus poliocephalus^ Grey-headed Flying-fox High Y N 

Saccolaimus flaviventris 
Yellow-bellied 

Sheathtail-bat 
High N N 

Scoteanax rueppellii 
Greater Broad-nosed 

Bat 
High Y N 

Stagonopleura guttata* Diamond Firetail Moderate Y N 

Syconycteris australis Common Blossom-bat High N N 

Tyto novaehollandiae^ Masked Owl High Y N 

^ Habitat surrogates relating to Ecosystem Credits relevant for foraging habitat only 
*  Species applies to PCT 1644 shrubland associated with study site. 
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Overall survey effort within the site (for plots, targeted searches and habitat assessments) 

and within the study area (for cameras, Anabat) are detailed in Table 7 below and was 

conducted using relevant guidelines, in particular OEH survey guidelines for plants (2016) 

and amphibians (2009), along with applicable EPBC guidelines (2010; 2011). Survey effort 

is shown in Figure 4.  

In addition to the above, Species Credit species along with their relevant biodiversity risk 

weighting, particular habitat feature (if any) and results of targeted surveys for each within 

the development lands is provided in Table 7. Only Confirmed Candidate Species (CCS) 

which meet minimum condition and constraint considerations and which are likely to occur 

within or nearby the study area require further consideration and survey as per BAM 

Sections 6.3 and 6.4. Consideration of Potential Candidate Species (PCS) associated with the 

PCT is included. 

1.4.1 Site Stratification 

Native vegetation (1.14ha) within the subject site is considered PCT 1646 - Smooth-barked 

Apple - Blackbutt - Old Man Banksia woodland with variant in the east corresponding with 

Coast Tea Tree-Old Man Banksia coastal shrubland, which, for the purposes of assessment 

was considered to be a single PCT. Although recently disturbed, all of the vegetation is 

considered to be in a Moderate/Good (Medium) condition. For the purposes of this 

assessment, given the small area of the study site, all vegetation within the study area was 

considered to be one stratification unit.  

1.4.2 Site Survey Rationale 

The Survey Effort (SE) for the BDAR was guided by the following: 

• Previous threatened species records for the development site and adjacent lands; 

• The predicted threatened species from within the BAM Calculator 

• The seasonal survey requirements for each species as listed within the BAM 

Calculator and Threatened Biodiversity Data Collection (TBDC); 

• The Threatened Species Survey and Assessment Guidelines for developments and 

activities (working draft), NSW Department of Environment and Conservation 

(2004). 

• Threatened species survey and assessment guidelines: field survey methods for fauna – 

Amphibians, Department of Environment and Climate Change NSW (2009); 

• NSW Guide to Surveying Threatened Plants, NSW Office of Environment and Heritage 

(2016); and 

• The NSW Threatened Biodiversity Data Collection. 
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To adequately provide contemporary survey data for species the following techniques were 

identified: 

• Targeted survey in suitable habitat and survey period; 

• Camera trapping within coastal sands woodland habitat; 

• Camera trapping within coastal shrubland habitat; 

• Anabat call recording within coastal sands woodland habitat. 

• Parallel walking transects with higher density transects in more favourable 

habitat/site attributes 

Considering the relatively small size of the site and contiguous nature with the surrounding 

areas, the site along with the surrounding areas has been collectively surveyed as part of an 

overall study area. Records across the study area have been considered as indicators of 

occurrence for the development site (fauna survey effort is shown in Figure 4). 

1.4.3 Camera Traps 

The target species for the camera traps were all mammal species identified in Section 1.2. 

Seven Scout-guard White-flash Camera Traps (SG 562-C) and three (3) Scout-guard Black 

Flash (SG 560-k) were deployed within the study area. One of the cameras was mounted 

arboreally and nine were mounted terrestrially. The cameras were baited with a variety of 

different lures which, at various deployment locations, included chicken, sardines, universal 

bait (rolled oats, honey and peanut butter) and sugar water (water, sugar and vanilla 

essence). The camera traps were deployed for eight nights, giving a total of 80 camera trap 

nights. 

1.4.4 Avifauna Surveys 

The presence of avifauna on site was determined via targeted diurnal winter, targeted 

summer nocturnal survey, as well as incidental observations during all other phases of 

fieldwork. A total of 12-person hours was undertaken on targeted avifauna surveys as well 

as over 52-person hours recording incidental observations.  

1.4.5 Frog Surveys 

The presence of frogs on site was determined via targeted nocturnal searches in areas of 

appropriate habitat. as well as incidental observations during all other phases of fieldwork. 

Such habitat includes areas of thicker vegetation, in ground litter, near and under fallen 

timber, around piles of refuse, wet / damp areas such as areas of poor infiltration capacity 

and / or periodic inundation. No drainage lines, dams, wetland edges or other water bodies 

occur within the subject site and frog habitat within the subject site was considered poor in 

general. 
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Physical frog searches were augmented by call recognition. Any calls unable to be clarified 

in the field were recorded for later comparison with commercially available recordings. A 

total of 8-person hours were undertaken on targeted frog surveys as well as over 12-person 

hours recording incidental observations. 

1.4.6 Parallel Flora Transects 

The site was considered to comprise open ground habitats with the average widths between 

transects of 10m satisfying the requirements of Table 1 from OEH 2016, noting variations in 

transect width due to vegetation impediments. Anomalies in transect shape may also be 

noted given the use of handheld GPS. 

Table 6 – Field Survey Periods 

Date Time Field Activity 

07/09/16 13:00 – 14:00 Bird surveys, hollow bearing tree survey, habitat survey. 

14/06/17 09:30 – 10:30 Habitat survey, bird surveys 

10/05/18 12:30 – 18:45 
Bird surveys, frog surveys, hollow bearing tree surveys, habitat 
surveys, nocturnal fauna surveys, call playback. Set camera traps. 

15/05/18 09:30 – 16:00 BAM Plots (study area), threatened flora survey, bird surveys 

18/05/18 12:30 – 15:30 Bird surveys, incidentals. Pick-up camera traps. 

31/08/18 10:00 - 14:30 
Targeted orchid and cryptic flora survey, diurnal frog survey, bird 
surveys.  

24/09/18 12:00 – 13:30 
Targeted orchid and cryptic flora survey, diurnal frog survey, bird 
surveys. 

05/11/18 12:30-15:30 
Targeted orchid and cryptic flora survey, diurnal frog survey, bird 
surveys. 

23/11/18 15:30 – 21:30 
Targeted orchid and cryptic flora survey, diurnal & nocturnal frog & 
bird survey. 
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Table 7 – Species Credit Species 

Species  

Biodiversity Risk 
Weighting (BRW) 

Survey Technique Timing and Effort Habitat Requirements / Habitats Searched / General Notes Survey Guidelines Conclusion 

Fauna 

Regent Honeyeater 

Anthochaera phrygia 

BRW-3 

Diurnal Bird Census 
Diurnal Surveys - Sept 2016, Aug, 

Sept & Nov 2018. 

The species inhabits dry open forest and woodland. Every few years non-breeding flocks 
are seen foraging in flowering coastal Swamp Mahogany and Spotted Gum forests. 

The species is a dual credit species, mapped important areas are a species credit, these 
areas do not require survey and any impact from development could be potentially 

serious and irreversible. Ecosystem credit areas are unlikely to be potential serious and 
irreversible impacts. 

Habitat assessment – 30 minutes searching each relevant 
habitat. 

This matter has not been resolved as yet but it is likely that a 
species-time curve approach should be utilised for surveying 
diurnal birds. For example, the survey session for a particular 

day may cease when no additional species are identified within 
a set time period. This approach better accommodates the 

variety of habitat types and birds found in NSW. Per 
stratification unit. 

BAM-C/TBDC Survey Period: Sep to Dec 

Suitable habitat is not present within the site. There is an absence of large 
mature woodland trees, limited canopy cover, and no key eucalypt (foraging) 

species on site. As such site is not considered high value habitat for the 
species. 

Contact with the LMBC confirms that the site is not mapped as Import Habitat 
for Regent Honeyeater and so Species Credits are not incurred.  

Bush Stone-curlew 

 Burhinus grallarius 

BRW -2 

Habitat Assessment 
Diurnal Bird Census 

Nocturnal Bird Census 
Spotlighting, Call Playback 

Habitat Assessment / Diurnal 
Surveys – May, Aug, Sept, Nov 2018 

Spotlighting – May & Nov 18 

The species inhabits open forests and woodlands with a sparse grassy ground layer and 
fallen timber. 

The species is mainly found in western slopes and plains and the Riverina, smaller 
numbers on Central and North Coast with increasing numbers in Tweed Valley. It may 
be easier to detect during breeding season, possibly calls all year, but it is unclear how 
well it responds to playback. The species was allocated to a species credit as experts 

determined that it cannot be predicted to occur at a site based on vegetation 
surrogates but can be detected reliably from survey. 

Diurnal bird census – Flushing by walking through potential 
habitat 

Spotlighting by foot or from a vehicle driven in first gear. 

Call playback - Sites for Bush Stone-curlew surveys should be 2-
4km apart and conducted during the breeding season. 

BAM-C/TBDC Survey Period: All Year 

Diurnal bird survey was conducted over seven separate survey periods and 
Nocturnal surveys of the study area within suitable habitat over two nights in 

Autumn / Spring.  

Based on the results of the surveys is it unlikely that Bush Stone-curlew are 
present within the subject site and as such Species Credits do not apply. 

Gang-gang Cockatoo 

 Callocephalon fimbriatum 

BRW-2 

Diurnal Bird Census May, Aug, Sept, Nov 2018 

The species favours tall mountain forests and woodlands (particularly heavily 
timbered/mature wet sclerophyll forests) in spring and summer. In winter and autumn, 
the species moves to lower latitudes and occupies drier more open eucalypt forests and 

woodlands including dry forest in coastal areas and is often found in urban areas. 

Area based survey methods 
Undetected within the study area during the survey period, given the absence 

of any suitable breeding habitat species credit considerations are not 
applicable. 

Glossy Black-Cockatoo  

Calyptorhynchus lathami 

BRW-2 

Diurnal Bird Census May, Aug, Sept, Nov 2018 
The species inhabits open forest and woodlands of the coast where stands of sheoak 

occur. The species is dependent on large hollow-bearing eucalypts for nest sites. 
Area based survey methods 

Hollow bearing trees are absent from the site. Targeted diurnal searches failed 
to identify any sign of the Glossy Black-Cockatoo within the site and surrounds. 

given the absence of any suitable breeding habitat species credit 
considerations are not applicable. 

Eastern Pygmy Possum 

Cercartetus nanus 

BRW-2 

Habitat Assessment 
Camera Trapping 

Spotlighting 

80 Motion Sensor Camera trap 
nights - May 2018 

Spotlighting – May & Nov 2018 

Limited data on the species is presented within the TBDC. 

The species can be found in a broad range of habitats from rainforest through 
sclerophyll (including Box-Ironbark) forest and woodland to heath, but in most areas 

woodlands and heath appear to be preferred, except in north-eastern NSW where they 
are most frequently encountered in rainforest. Feeds largely on nectar and pollen 
collected from banksias, eucalypts and bottlebrushes; an important pollinator of 

heathland plants such as banksias; soft fruits are eaten when flowers are unavailable. 
Also feeds on insects throughout the year; this feed source may be more important in 
habitats where flowers are less abundant such as wet forests. Shelters in tree hollows, 

rotten stumps, holes in the ground, abandoned bird-nests, Ringtail Possum 
(Pseudocheirus peregrinus) dreys or thickets of vegetation, (e.g. grass-tree skirts); nest-

building appears to be restricted to breeding females; tree hollows are favoured but 
spherical nests have been found under the bark of eucalypts and in shredded bark in 

tree forks. Appear to be mainly solitary, each individual using several nests, with males 
having non-exclusive home-ranges of about 0.68 hectares and females about 0.35 

hectares. Young can be born whenever food sources are available, however most births 
occur between late spring and early autumn. 

While the DECC 2004 guidelines do not make reference to 
camera trapping, the technique has been previously 

acknowledged as a suitable mammal survey method (S. Lewer 
pers. comm.). Reference to the Wyong Shire Council Flora & 

Fauna Survey guidelines, Table 3 indicates for all mammals that 
remote camera survey technique is preferred over trapping). 

The minimum survey effort for site under 100ha should be 2 per 
vegetation community or habitat type for 14 consecutive nights. 

Effort per stratification unit up to 50 hectares: Spotlighting on 
foot - 2 x 1 hour and 1km up to 200 hectares of stratification 
unit, walking at approximately 1km per hour on 2 separate 

nights 

BAM-C/TBDC Survey Period: Oct - Mar 

Camera trapping recorded scansorial mammals including New Holland Mouse, 
Rattus sp.  and Brown Antechinus. As such, it is considered likely that the 

Eastern Pygmy Possum would have been recorded if present within the study 
area. 

Based on the results of the surveys is it considered unlikely that Eastern Pygmy 
Possum are present within the subject site or immediate surrounds and as 

such Species Credits are not incurred. 
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Species  

Biodiversity Risk 
Weighting (BRW) 

Survey Technique Timing and Effort Habitat Requirements / Habitats Searched / General Notes Survey Guidelines Conclusion 

Wallum Froglet 

Crinia tinnula 

BRW-1.5 

Habitat Assessment 
Targeted Searches after 

rain 
Spotlighting 

Seasonal Nocturnal Surveys: Nov 
2018. 

Out of Season Nocturnal Surveys: 
May 2018. 

Out of Season Diurnal Survey - 
May, Aug, Sept, Nov 2018 

While found in a range of habitats the species is usually associated with acidic swamps 
on coastal sand plains. Typically occurs in sedge lands and wet heathlands and can also 

be found along drainage lines. Breeds in swamps with permanent water as well as 
shallow ephemeral pools and drainage ditches 

Systematic day habitat search – one hour per stratification unit 

Spotlighting on foot - 2 x 1 hour and 1km up to 200 hectares of 
stratification unit, walking at approximately 1km per hour on 2 

separate nights 

BAM-C/TBDC Survey Period: Nov to Mar 

No suitable habitat was present within the site. No waterbodies, swamp or 
semi-permanent/ephemeral wet areas.  

Call detection and playback, habitat search and spotlighting failed to detect 
the species within the study area including dams within the adjoining golf 

course. Survey recorded eight frog species including Pseudophryne coriacea, 
Litoria fallax, Litoria jervisiensis & Litoria tyleri it is considered likely that the 

Wallum Froglet would have been recorded if it were present within the study 
area. 

Based on the results of the surveys is it considered unlikely that Wallum 
Froglet are present within the subject site. 

Emu population in the NSW 
North Coast Bioregion and 

Port Stephens LGA 

Dromaius novaehollandiae –
endangered population 

BRW-2 

Area based survey 
Diurnal Survey – Sept 2016, May, 

Aug, Sept, Nov 2018 
Emus occur in a range of predominantly open lowland habitats, including heathland, 

and also occur in plantations of tea-tree and open farmland. 

Area based survey methods 

BAM-C/ TBDC Survey Period: All Year 

Survey efforts failed to detect any sign of the species within the study area, 
based on these results it is unlikely that Emu’s are present within the subject 

site, as such Species Credits are not incurred for the site.  

White-bellied Sea-Eagle 

Haliaeetus leucogaster 

BRW-2 

Habitat Assessment 
Diurnal Bird Census 

Targeted Surveys 

Habitat Assessment / Diurnal 
Surveys - Sept 2016, 

 May, Aug, Sept, Nov 2018 

Terrestrial habitat includes coastal dunes, tidal flats, grassland, heathland, woodland 
and forest. Requires large emergent eucalypts for nesting. 

Area based survey methods 

Habitat assessment – 30 minutes searching each relevant 
habitat. 

BAM-C/ TBDC Survey Period: Jul to Dec 

One individual was observed within the site and nearby surrounds. The site 
does not contain any potential breeding or foraging habitat. No nest was 

observed within the study area, as such Species Credits are not incurred for 
this site.  

Little Eagle 

Hieraaetus morphnoides 

BRW-1.5 

Habitat Assessment 
Diurnal Bird Census 

Habitat Assessment / Diurnal 
Surveys – Sept 16, May, Aug, Sep, 

Nov 2018 

Little Eagle are a dual credit species. Foraging habitat is considered an ecosystem credit 
and breeding is considered a species credit. The species nest in live (occasionally dead) 

large old trees within vegetation. Paddock trees can provide important breeding habitat 
(there are examples of nest trees in ACT). 

Breeding habitat is live (occasionally dead) large old trees within suitable vegetation 
AND 1. the presence of a male and female; or 2. female with nesting material; or 3. an 

individual on a large stick nest in the top half of the tree canopy. 

Where a breeding site has been identified in accordance with the BAM the species 
polygon should be established by providing a circular buffer of 300m around the nest 

tree. The purpose of the buffer is to minimise disturbance/avoid clearing, for a 
development application, or to conserve and improve habitat, for a biodiversity 

stewardship agreement, within the area essential for breeding. This includes habitat 
suitable for feeding/grooming perches and fledgling requirements. It does not account 
for foraging habitat. Little eagles are less likely than urban-adapted raptors to readily 
cross urban or peri-urban spaces to hunt. The 300m buffer is in accordance with the 

ACT offset guidelines for this species. 

Habitat assessment – 30 minutes searching each relevant 
habitat. 

This matter has not been resolved as yet but it is likely that a 
species-time curve approach should be utilised for surveying 
diurnal birds. For example, the survey session for a particular 

day may cease when no additional species are identified within 
a set time period. This approach better accommodates the 

variety of habitat types and birds found in NSW. Per 
stratification unit. 

BAM-C/ TBDC Survey Period: Aug to Oct 

Area based searches were indicative that Little Eagle is not utilising the site for 
foraging. There were no suitable tall living trees for nesting within the site. 

No nest was observed within the study area, as such Species Credits are not 
incurred for this site.  

Pale-headed Snake 

Hoplocephalus bitorquatus 

BRW-2 

Habitat Assessment 
Targeted Searches 

Habitat Assessment – May 2018 

Spotlighting – May & Nov 2018 

Out of Season Diurnal Survey - 
May, Aug, Sept, Nov 2018 

The species is highly cryptic and can spend weeks at a time hidden in tree hollows. It is 
found mainly in dry eucalypt forests and woodlands, cypress forest and occasionally in 

rainforest or moist eucalypt forest. 

Survey effort require per stratification unit up to 100 hectares. 

Habitat search – 30-minute search on two separate days 
targeting specific habitat Spotlighting – 30-minute search on 
two separate nights targeting specific habitat November to 

March 

BAM-C/ TBDC Survey Period: Nov to Mar 

The site is not suitable for the Pale-headed snake to hide for long periods at a 
time (absence of hollow bearing trees). As there are no records from the IBRA 
subregion the species has been excluded as a species credit species as per 6.4 

of the BAM. 

Swift Parrot 

Lathamus discolour 

BRW-3 

Contact LMBC, Targeted 
Searches, Diurnal Bird 

Census 

Habitat Assessment / Diurnal 
Surveys - Sept 2016, June 2017, 

May 2018 

On the mainland the species favours areas where eucalypts are flowering profusely or 
where there are abundant lerp infestations.  

Only present in non-breeding season; present in northern NSW for a shorter period 
than southern NSW. 

Habitat assessment - 30 minutes searching each relevant 
habitat. 

BAM-C/ TBDC Survey Period: NA/May to Aug 

Potential foraging habitat occurs if E. pilularis support adequate lerp 
infestations & blossom during May-Aug   

Targeted diurnal searches failed to identify detect any sign of the species and 
contact with the LMBC confirms that the site is not mapped as Import Habitat 

for Swift Parrot. As such, Species Credits are not incurred for this site.  
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Green and Golden Bell Frog 

Litoria aurea 

BRW-2 

Systematic day habitat 
search, Nocturnal call 

playback, Targeted 
Searches after rain, 

Spotlighting 

Spotlighting / Call Playback / 
Habitat Searches after rain Nov 

2018  

Out of season diurnal and nocturnal 
surveys May, Aug, Sep, Nov 2018 

The species inhabits marshes, dams and stream-sides, particularly those containing 
bulrushes (Typha spp.) or spikerushes (Eleocharis spp.). Surrounding grassland, 

vegetation, rocks and logs are also utilised.  

Habitat for the species includes semipermanent/ephemeral wet areas, within 1km of 
swamps, waterbodies or wet areas. In high altitude populations calling seasons are 

restricted to summer months. While chytrid is a potential threat to some populations of 
the species, other populations are subject to manageable threats. 

The species is active at night and during the day and is known to actively avoid 
torchlight.  

Systematic day habitat search – one hour per stratification unit 

Spotlighting on foot - 2 x 1 hour and 1km up to 200 hectares of 
stratification unit, walking at approximately 1km per hour on 2 

separate nights 

Warm, still weather from October to February following heavy 
rainfall are times of optimal activity (LMCC 2012) 

BAM-C/ TBDC Survey Period: Nov to Mar 

The site is free draining and temporary ponds and wet areas empty within a 
matter of hours even following torrential rains. 

Call detection and playback, habitat search and spotlighting failed to detect 
the species within the study area including dams within the adjoining golf 

course. Survey recorded eight frog species including Pseudophryne coriacea, 
Litoria fallax, Litoria jervisiensis & Litoria tyleri it is considered likely that the 

Green and Golden Bell Frog would have been recorded if it were present 
within the study area.  

Based on the results of the surveys is it considered unlikely that Green and 
Golden Bell Frog are present within the subject site. 

Green-thighed Frog  

Litoria brevipalmata 

BRW-1.5 

Systematic day habitat 
search, Nocturnal call 

playback, Targeted 
Searches after rain, 

Spotlighting 

Spotlighting / Call Playback / 
Habitat Searches after rain Nov 

2018  

Out of season diurnal and nocturnal 
surveys May, Aug, Sep, Nov 2018 

The species was allocated to species credit species because presence cannot be reliably 
predicted from vegetation or landscape surrogates. Experts noted that it is difficult to 
detect from survey, detection could be optimised by detailed/strict survey guidelines. 

Survey: reliant on rainfall events for calling/breeding when it is usually 
detected/surveyed, strongly suggest >75 mm in 24 hrs or 150 mm over 72 hrs as the 

most probable time to survey and detect the species. Note that tadpole’s susceptible to 
injury during netting, they can be identified from observation. Whilst there is some 

information on the species ecology little is known about the species response to 
management. 

A ground-dwelling frog that inhabits coastal forest and bushland. Calling males gather 
around temporary or semi-permanent ponds and flooded ditches after heavy rain. Egg 

masses are often laid in temporary ponds. Tadpoles are predominately surface 
dwellers, but feed throughout the water body. 

Systematic day habitat search – one hour per stratification unit 

Spotlighting on foot - 2 x 1 hour and 1km up to 200 hectares of 
stratification unit, walking at approximately 1km per hour on 2 

separate nights 

BAM-C/ TBDC Survey Period: Oct to Mar 

Call detection and playback, habitat search and spotlighting failed to detect 
the species within the study area, including dams within the adjoining golf 
course however it is acknowledged rain preceding survey was not of the 

magnitude required to trigger peak observability.  

Non-breeding habitat is present across the sandy site with temporary ponds 
drained within a matter of hours even following torrential rains. As such 

habitat across the subject site is considered marginal at best. 

Based on the results of the surveys is it considered unlikely that Green-thighed 
Frog are present within the subject site and so Species Credits are not 

incurred. 

Square-tailed Kite 

Lophoictinia isura 

BRW-1.5 

Habitat Assessment 
Diurnal Bird Census 

Habitat Assessment / Diurnal 
Surveys  

 Sept 16, May, Aug, Sep, Nov 2018 

Found in a variety of timbered habitats including dry woodlands and open forests. 
Nesting sites generally located along or near water courses, in a fork or on large 

horizontal limbs. 

The species is allocated to dual credit because they tend to be sensitive to disturbance 
around nests. It will be difficult to identify a Kite nest (there are lots of comparable 

sized stick nests built by other species), especially given Kites have large territories and 
other stick nesters will undoubtedly also be nesting where Kites might be recorded. 

Kites will need be in attendance to confirm breeding sites. 

Area based survey methods 

Habitat assessment – 30 minutes searching each relevant 
habitat. 

BAM-C/ TBDC Survey Period: Sep - Jan 

Area based searches failed to detect Square-tailed Kite utilise the site for 
foraging and no suitable tall trees with forks or large horizontal limbs for 

nesting occur.  

No nest was observed within the study area, as such Species Credits are not 
incurred for this site. 

Little Bentwing-bat 

Miniopterus australis 

BRW-3 

Habitat Assessment 
Echolocation Recordings 

Habitat Assessment / Echolocation 
Recordings 

May 2018 

The habitat constraint for the species is Cave, tunnel, mine, culvert or other structure 
known or suspected to be used breeding including species records with microhabitat 
code "IC - in cave;" observation type code "E nest-roost;" with numbers of individuals 

>500. 

Any impacts on breeding habitat could be considered potentially serious and 
irreversible. This species is retained as dual credit because foraging habitat is broad 

ranging but breeding habitat is highly specific. At lower altitudes this species is usually 
more abundant during winter months, the lower numbers of individuals from October 
to February are due to females moving to maternity sites. Additionally, selected <1 for 

average number of offspring because females do not give birth every time (often 
miscarry etc.). 

Potential breeding habitat is caves, tunnels, mines or other structures known or 
suspected to be used by M. australis including species records in BioNet with 

microhabitat code ‘IC – in cave’; observation type code ‘E nest-roost’; with numbers of 
individuals >500; or from the scientific literature. 

All breeding habitat including the cave, or other features, used for breeding and the 
area immediately surrounding this feature must be mapped. Species polygon 

Minimum four hours of recording immediately after dusk, with 
whole night recording recommended, ultrasonic recorders 

located in areas of greatest potential activity 

BAM-C/ TBDC Survey Period: Nov to Feb 

While a small number of call sequences were recorded within the subject site 
for this species, the subject site represents foraging habitat only and as such is 

only considered an ecosystem credit for the site. 

The subject site lacks any suitable structures that represent potential breeding 
habitat and as such Little Bentwing-bat Species Credits are not incurred for the 

site.  
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boundaries should have a 100m radius buffer around an accurate GPS point location 
centred on the cave/feature entrance. 

Only five nursery sites /maternity colonies are known in Australia 

Eastern Bentwing-bat 

Miniopterus schreibersii 
oceanensis 

BRW-3 

Habitat Assessment 
Echolocation Recordings 

Habitat Assessment / Echolocation 
Recordings 

May 2018 

The habitat constraint for the species is Cave, tunnel, mine, culvert or other structure 
known or suspected to be used breeding including species records with microhabitat 
code "IC - in cave;" observation type code "E nest-roost;" with numbers of individuals 

>500. 

Any impacts on breeding habitat could be considered potentially serious and 
irreversible. This species is retained as dual credit because foraging habitat is broad 

ranging but breeding habitat is highly specific. At lower altitudes this species is usually 
more abundant during winter months, the lower numbers of individuals from October 
to February are due to females moving to maternity sites. Additionally, selected <1 for 

average number of offspring because females do not give birth every time (often 
miscarry etc.). 

Potential breeding habitat is caves, tunnels, mines or other structures known or 
suspected to be used by M. schreibersii oceanensis including species records in BioNet 

with microhabitat code ‘IC – in cave’; observation type code ‘E nest-roost’; with 
numbers of individuals >500; or from the scientific literature. 

All breeding habitat including the cave, or other features, used for breeding and the 
area immediately surrounding this feature must be mapped. Species polygon 

boundaries should have a 100m radius buffer around an accurate GPS point location 
centred on the cave/feature entrance. 

Minimum four hours of recording immediately after dusk, with 
whole night recording recommended, ultrasonic recorders 

located in areas of greatest potential activity 

BAM-C/ TBDC Survey Period: Nov to Feb 

No call sequences were recorded within the subject site for this species, the 
subject site represents foraging habitat only and as such would only be 

considered an ecosystem credit for the site. 

The subject site lacks any suitable structures that represent potential breeding 
habitat and as such Eastern Bentwing-bat Species Credits are not incurred for 

the site. 

Barking Owl  

Ninox connivens 

BRW-2 

Habitat Assessment 
Diurnal Bird Census 

Nocturnal Bird Census 
Spotlighting, Call Playback 

Habitat Assessment / Diurnal 
Surveys - May, Aug, Sep, Nov 2018 

Spotlighting – May & Nov 18 

Inhabits woodland and open forest, including fragmented remnants and partly cleared 
farmland. Roosts in shaded portions of tree canopies. Requires large old trees with 

hollows for nesting. 

Barking Owl are a dual credit species. Foraging habitat is considered an ecosystem 
credit and breeding is considered a species credit 

Call playback - Sites should be separated by 800 metres – 1km, 
and each site must have the playback session repeated as 

follows:  at least 5 visits per site, on different nights 

Day habitat search: Search habitat for pellets, and likely 
hollows. 

Stag-watching: Observing potential roost hollows for 30mins 
prior to sunset and 60mins following sunset. 

BAM-C/ TBDC Survey Period: May to Aug 

No nesting habitat (hollow bearing trees) occur and spotlighting / call playback 
failed to identify the species within the site and surrounds. As such, Barking 

Owl Species Credits are not incurred for the site. 

Powerful Owl 

Ninox strenua 

BRW-2 

Habitat Assessment 
Diurnal Bird Census 

Nocturnal Bird Census 
Spotlighting, Call Playback 

Habitat Assessment / Diurnal 
Surveys - May, Aug, Sep, Nov 2018 

Spotlighting – May & Nov 18 

The species inhabits a range of vegetation types from woodland and open sclerophyll 
forest to tall open wet forest and rainforest. Requires large tree hollows (≥0.5m deep) 

in large eucalypts (DBH 80-240cm) that are at least 150 years old. 

Powerful Owl are a dual credit species. Foraging habitat is considered an ecosystem 
credit and breeding is considered a species credit 

Call playback - Sites should be separated by 800 metres – 1km, 
and each site must have the playback session repeated as 

follows:  at least 5 visits per site, on different nights 

Day habitat search: Search habitat for pellets, and likely 
hollows. 

Stag-watching: Observing potential roost hollows for 30mins 
prior to sunset and 60mins following sunset. 

BAM-C/ TBDC Survey Period: May to Aug 

No nesting habitat (hollow bearing trees) occur and spotlighting / call playback 
failed to identify the species within the site and surrounds. As such, Powerful 

Owl Species Credits are not incurred for the site 

Eastern Osprey  

Pandion cristatus 

BRW-1.5 

Habitat Assessment 
Diurnal Bird Census 

Targeted Surveys 

Habitat Assessment / Diurnal 
Surveys - Sep 2016, Jun 2017 May, 

Aug, Sep, Nov 2018 

The species favours coastal areas, especially the mouths of large rivers, lagoons and 
lakes. Requires tall dead trees or dead crowns of tall live trees for nesting (within 1km 

of the sea). 

Eastern Osprey are a dual credit species. Foraging habitat is considered an ecosystem 
credit and breeding is considered a species credit 

Area based survey methods 

Habitat assessment – 30 minutes searching each relevant 
habitat. 

BAM-C/TBDC Survey Period: All Year 

Survey efforts failed to detect any sign of the species and no suitable tall dead 
trees or live trees with dead crowns suitable for nesting habitat occur within 
the site. As such, Eastern Osprey Species Credits are not incurred for the site 
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Squirrel Glider  

Petaurus norfolcensis 

BRW-2 

Camera Trapping 
Spotlighting & 
Stagwatching 

80 Motion Sensor Camera trap 
nights (May 2018) 

Spotlighting – May & Nov 2018 

Inhabits Blackbutt-Bloodwood forest with heath understorey in coastal areas. Lives in 
family groups. Requires abundant tree hollows for refuge and nesting. 

Survey year round but sites with bi-pinnate acacia, autumn winter flowering trees and 
shrubs such as Eucalyptus robusta and Banksia sp (integrifolia etc.) should be subject to 
a more retracted survey period of between March-August. Relies on large old trees with 

hollows for breeding and nesting. These trees are also critical for movement and 
typically need to be closely-connected (i.e. no more than 50 m apart). 

Important known food plants – Eucalyptus siderophloia/tereticornis/pilularis/robusta, 
Corymbia maculata/gummifera, Melaleuca quinquenervia, Acacia irrorata/longifolia, 

Banksia integrifolia/oblongifolia/serrata/spinulosa and Xanthorrhoea spp.  

Effort per stratification unit up to 50 hectares: Spotlighting on 
foot - 2 x 1 hour and 1km up to 200 hectares of stratification 
unit, walking at approximately 1km per hour on 2 separate 

nights 

Stagwatching - Observing potential roost hollows for 30 minutes 
prior to sunset and 60 minutes following sunset 

BAM-C/TBDC Survey Period: All Year 

Camera trapping and spotlighting failed to detect the species within the site 
and surrounds.  

While suitable feed trees Banksia serrata and Eucalyptus pilularis are present, 
the low open mallee / heath structure of the site and wider study area 

provides sub-optimal habitat and hollows suitable for dens are absent from 
the site and immediate surrounds 

Squirrel Glider are not resident within the subject site and as such, Species 
Credits are not incurred. 

Brush-tailed Phascogale 

Phascogale tapoatafa 

BRW-2 

Habitat Assessment  
Camera Trapping 

Spotlighting 

80 Motion Sensor Camera trap 
nights (May 2018) 

Spotlighting – May & Nov 2018 

Limited data on the species is presented within the TBDC. 

The species prefer dry sclerophyll open forest with sparse groundcover of herbs, 
grasses, shrubs or leaf litter, however they can also inhabit heath, swamps, rainforest 

and wet sclerophyll forest. Agile climber foraging preferentially in rough barked trees of 
25 cm DBH or greater. They feed mostly on arthropods but will also eat other 

invertebrates, nectar and sometimes small vertebrates. Females have exclusive 
territories of approximately 20 - 40 ha, while males have overlapping territories often 
greater than 100 ha. They nest and shelter in tree hollows with entrances 2.5 - 4 cm 

wide and can use many different hollows over a short time span. Mating occurs May - 
July; males die soon after the mating season whereas females can live for up to three 

years but generally only produce one litter. 

While the DECC 2004 guidelines do not make reference to 
camera trapping, the technique has been previously 

acknowledged as a suitable mammal survey method (S. Lewer 
pers. comm.). Reference to the Wyong Shire Council Flora & 

Fauna Survey guidelines, Table 3 indicates for all mammals that 
remote camera survey technique is preferred over trapping). 

The minimum survey effort for site under 100ha should be 2 per 
vegetation community or habitat type for 14 consecutive nights. 

Effort per stratification unit up to 50 hectares: Spotlighting on 
foot - 2 x 1 hour and 1km up to 200 hectares of stratification 
unit, walking at approximately 1km per hour on 2 separate 

nights 

BAM-C/TBDC Survey Period: All Year 

Camera trapping recorded scansorial mammals including New Holland Mouse, 
Northern Brown Bandicoot and Brown Antechinus. As such, it is considered 
likely that the Brush-tailed Phascogale would have been recorded if present 

within the study area. 

Based on the results of the surveys is it considered unlikely that Phascogale 
tapoatafa are present within the subject site and as such Species Credits are 

not incurred. 

Koala Hawks Nest and Tea 
Gardens Phascolarctos 
cinereus – endangered 

population 

BRW-2 

Targeted Searches, Habitat 
Assessment, Spotlighting, 

Camera Trapping, Call 
Playback 

Habitat Assessment / Diurnal 
Surveys / Incidentals  

May, Aug, Sep, Nov 2018 

Spotlighting (May & Nov 2018) 

The Hawks Nest and Tea Gardens Endangered Koala Population is known from, and in 
the immediate vicinity of, the towns of Hawks Nest and Tea Gardens in the MidCoast 

LGA. 

Eucalyptus robusta and E. microcorys are of primary importance to this Koala 
population which also utilise Melaleuca quinquenervia  E. pilularis, Corymbia 

gummifera, E. grandis and Angophora floribunda with the species making use of 
Eucalypt forest and woodland communities, including coastal forests, rainforest, 

riparian areas, swamp sclerophyll forests, heathland and shrubland.  

 

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 

Spotlighting on foot - 2 x 1 hour and 1km up to 200 hectares of 
stratification unit, walking at approximately 1km per hour on 2 

separate nights 

Habitat assessment - 30 minutes searching each relevant 
habitat, including trees for scratch marks  

BAM-C/ TBDC Survey Period: All Year. 

Targeted survey including diurnal and nocturnal searches as well as call 
playback and camera trapping failed to identify any sign of koala utilisation of 
the site. Habitat assessment did not find the site to constitute Potential Koala 
Habitat with reference to SEPP 44, the canopy being comprised of Eucalyptus 
pilularis and Banksia serrata, however E. pilularis is considered a important 

secondary species to the local population. 

Based on the results of the targeted surveys as well as incidental survey work 
together with local population mapping which shows core habitat and 

movement of the species to the south and west is it unlikely that Koala are 
present within the subject site 

Common Planigale 

Planigale maculata 

BRW-2 

Habitat Assessment 
Camera Trapping 

Spotlighting 

80 Motion Sensor Camera trap 
nights (May 2018) 

Spotlighting (May & Nov 2018) 

Limited data on the species is presented within the TBDC. The species preferred habitat 
includes hollow logs, under bark, rocks, cracks in soil, grass tussocks or building debris. 

Shelter in saucer-shaped nests built in crevices, hollow logs, beneath bark or under 
rocks, the female builds a nest lined with grass, eucalypt leaves or shredded bark. 

Breeding occurs between October and January.  

While the DECC 2004 guidelines do not make reference to 
camera trapping, the technique has been previously 

acknowledged as a suitable mammal survey method (S. Lewer 
pers. comm.). Reference to the Wyong Shire Council Flora & 

Fauna Survey guidelines, Table 3 indicates for all mammals that 
remote camera survey technique is preferred over trapping). 

The minimum survey effort for site under 100ha should be 2 per 
vegetation community or habitat type for 14 consecutive nights. 

Effort per stratification unit up to 50 hectares: Spotlighting on 
foot - 2 x 1 hour and 1km up to 200 hectares of stratification 
unit, walking at approximately 1km per hour on 2 separate 

nights 

BAM-C/TBDC Survey Period: All Year 

Camera trapping recorded scansorial mammals including New Holland Mouse, 
Northern Brown Bandicoot and Brown Antechinus. As such, it is considered 

likely that the Common Planigale would have been recorded if it were present 
within the study area. 

Based on the results of the surveys is it unlikely that Common Planigale are 
present within the subject site. 
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Grey-headed Flying-fox 

Pteropus poliocephalus 

BRW-2 

Habitat Assessment 
Spotlighting 

Habitat Assessment/Diurnal 
Surveys May, Aug, Sep, Nov 2018 

Spotlighting (May & Nov 2018) 

Grey-headed Flying-fox are a dual credit species. Foraging and occasional roost habitat 
is considered an ecosystem credit while roost camps are considered a species credit 

Survey effort included targeted search for roost camps, during all aspects of fieldwork 
as well as incidental observations during nocturnal survey works. 

Spotlighting on foot – 2 x 1 hour and 1km up to 200 hectares of 
stratification unit, walking at approximately 1km per hour on 2 

separate nights 

BAM-C/ TBDC Survey Period: Oct to Dec 

The species was recorded within the study area, however the conspicuous 
nature of flying-fox roost camps allow it can be stated with a high degree of 
certainty that the subject site is not used as a roost camp by Grey-headed 

Flying-fox, and as such no Species Credits are not incurred for the site.  

Masked Owl 

Tyto novaehollandiae 

BRW-2 

Habitat Assessment, 
Spotlighting and Call 

playback 

Habitat Assessment / Diurnal 
Surveys - May, Aug, Sep, Nov 2018 

Spotlighting – May & Nov 18 

Lives in dry eucalypt forests and woodlands from sea level to 1100m. Uses large tree 
hollows or sometimes caves for nesting 

Call playback - Sites should be separated by 800 metres – 1km, 
and each site must have the playback session repeated as 

follows:  at least 5 visits per site, on different nights 

Day habitat search: Search habitat for pellets, and likely 
hollows. 

Stag-watching: Observing potential roost hollows for 30mins 
prior to sunset and 60mins following sunset. 

BAM-C/ TBDC Survey Period: May to Aug 

Spotlighting and call playback failed to identify the species within the study 
area. 

As no suitable nesting habitat (hollow bearing trees/caves) occur within the  
Masked Owl Species Credits are not incurred for the site.  

Mahony’s Toadlet 

 Uperoleia mahonyi 

BRW-2 

Systematic day habitat 
search, Nocturnal call 

playback, Targeted 
Searches after rain, 

Spotlighting 

Spotlighting / Call Playback / 
Habitat Searches after rain          

Nov 2018  

Out of season diurnal and nocturnal 
surveys May, Aug, Sep 2018 

Emergency listed species. Observations indicate the species inhabits ephemeral and 
semi-permanent swamps and swales on the coastal fringe of its range. Commonly 

associated with acid paperbark swamps, Mahony’s Toadlet also is known to occur in 
wallum heath, swamp mahogany-paperbark swamp forest, heath shrubland and Sydney 

red gum woodland. Recent studies suggest intact vegetation adjacent to and within 
water bodies is an important habitat feature for this species 

Systematic day habitat search – one hour per stratification unit 

Spotlighting on foot - 2 x 1 hour and 1km up to 200 hectares of 
stratification unit, walking at approximately 1km per hour on 2 

separate nights 

BAM-C/ TBDC Survey Period: Oct to Mar 

Non-breeding habitat is present across the site; however, the site is free 
draining and temporary ponds drained within a matter of hours even following 

torrential rains. 

Habitat across the subject site is considered marginal at best. 

An appropriate amount of survey work has been undertaken to conclude that 
Mahony’s Toadlet is unlikely to be present on the subject site. 

Flora 

Charmhaven Apple 

Angophora inopina 

BRW-1 

Habitat Assessment 
Targeted Search 

Parallel Transects 

Habitat Assessment / Targeted 
Search / Hollow Bearing Tree 

Survey - May 2018 

Parallel Transects Aug, Sep, Nov 
2018 

A member of the A. bakeri complex ecological knowledge about this species is limited. 

Found south of Wootton, the northernmost population occurs around Karuah disjunct 
from the main population occurring between Toronto, Charmhaven and Morisset on 

the Central Coast. Most commonly occurs in forest, woodlands and wet heath 
community types which contain Eucalyptus haemastoma, E. capitellata, E. resinifera, 

Corymbia gummifera, Hakea teretifolia, Banksia oblongifolia, Melaleuca sieberi 

Flowers principally Dec to mid-Jan 

Parallel walking transects – Maximum distance between 
transects 40m in open, 20m in dense vegetation  

For each hectare of potential habitat average field traverse 
length 0.5km at 20m separation or 0.25km at 40m separation 

BAM-C/ TBDC Survey Period: All year 

Survey efforts failed to detect any sign of the species which has no record of 
occurrence within 10km of the site, as such, Charmhaven Apple Species Credits 

are not incurred for the site 

Netted Bottle Brush 

Callistemon linearifolius 

BRW-2 

Habitat Assessment 
Targeted Search 

Parallel Transects 

Habitat Assessment / Targeted 
Search - May 2018 

 

Parallel Transects Aug, Sep, Nov 
2018 

Recorded from the Georges River to Hawkesbury River in the Sydney area, and north to 
the Nelson Bay area of NSW 

Grows in dry sclerophyll forest on the coast and adjacent ranges 

Flowers Spring to Summer 

Parallel walking transects – Maximum distance between 
transects 20m in open, 10m in dense vegetation  

For each hectare of potential habitat average field traverse 
length 1km at 10m separation or 0.5km at 20m separation 

BAM-C/ TBDC Survey Period: Sept to Mar 

Survey efforts failed to detect any sign of the conspicuous species and as such, 
Grove’s Paperbark Species Credits are not incurred for the site 

Red Helmet Orchid 

Corybas dowlingii  

BRW-2 

Habitat Assessment 
Targeted Search 

Parallel Transects 

Habitat Assessment - May 2018 

Parallel Transects Nov 2018 

restricted to the central coast and Hunter regions of New South Wales where it is 
currently known from the Port Stephens, Bulahdelah, Lake Macquarie and Freemans 

Waterhole areas 

Grows in sheltered areas such as gullies and southerly slopes in tall open forest on well-
drained gravelly soil at elevations of 10-200m and is pollinated by flies 

Parallel walking transects – Maximum distance between 
transects 10m in open, 5m in dense vegetation. For each 

hectare of potential habitat average field traverse length 2km at 
5m separation or 1km at 10m separation 

When local reference population is flowering  

BAM-C/ TBDC Survey Period: Jun to Aug 

Parallel transects identified Acianthus, Caladenia, Gastrodia, and Pterostylis 
Orchidaceae species but failed to detect any Cryptostylis sp. despite Nov 

flowering of local populations 

Survey efforts failed to detect any sign of the species and as such Red Helmet 
Orchid Species Credits are not incurred for the site 
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Species  

Biodiversity Risk 
Weighting (BRW) 

Survey Technique Timing and Effort Habitat Requirements / Habitats Searched / General Notes Survey Guidelines Conclusion 

Leafless Tongue Orchid 

Cryptostylis hunteriana 

BRW-2 

Habitat Assessment 
Targeted Search 

Parallel Transects 

Habitat Assessment - May 2018 

Parallel Transects Nov 2018 

A leafless orchid only undetectable when flowing. Does not appear to have well defined 
habitat preferences, known from a range of communities including swamp-heath and 

woodland. Associated with Eucalyptus sclerophylla, E. sieberi, Corymbia gummifera and 
Allocasuarina littoralis. Often occurs in association with more common C. subulata and 

C. erecta which can signify suitable niche habitat within a locale.  

Parallel walking transects – Maximum distance between 
transects 10m in open, 5m in dense vegetation. For each 

hectare of potential habitat average field traverse length 2km at 
5m separation or 1km at 10m separation 

When local reference population is flowering 

BAM-C/ TBDC Survey Period: Nov to Feb 

Parallel transects identified Acianthus, Caladenia, Gastrodia, and Pterostylis 
Orchidaceae species but failed to detect any Cryptostylis sp. despite Nov 

flowering of local populations 

Survey efforts failed to detect any sign of the species and as such, Leafless 
Tongue Orchid Species Credits are not incurred for the site 

Sand Doubletail 

Diuris arenaria 

BRW-3 

Habitat Assessment 
Targeted Search 

Parallel Transects 

Habitat Assessment - May 2018 

Parallel Transects Aug, Sep 2018 

Found south from Soldiers Point 

Occurs in coastal heath and dry grassy eucalypt forest on sandy flats in gently 
undulating country in eucalypt forest with a grassy understorey on clay soil. 

Parallel walking transects – Maximum distance between 
transects 10m in open, 5m in dense vegetation. For each 

hectare of potential habitat average field traverse length 2km at 
5m separation or 1km at 10m separation 

BAM-C/ TBDC Survey Period: Aug to Sep 

Parallel transects identified Acianthus, Caladenia, Gastrodia, and Pterostylis 
Orchidaceae species but failed to detect any Diuris spp. when local population 
flowering. The species is thought to be locally restricted to the nearby Soldiers 

Point / Tomaree Peninsula. 

Survey efforts failed to detect any sign of the species and as such, Sand 
Doubletail Species Credits are not incurred for the site 

Rough Doubletail 

Diuris praecox 

BRW-1.5 

Habitat Assessment 
Targeted Search 

Parallel Transects 

Habitat Assessment - May 2018 

Parallel Transects Aug 2018 

Out of Season Transect Sep 2018  

Known from between Bateau Bay and Smiths Lake 

Grows on hills and slopes of near-coastal districts in open forests which have a grassy to 
fairly dense understorey 

Exists as subterranean tubers most of the year. It produces leaves and flowering stems 
in winter from Jul to early Sep 

Parallel walking transects – Maximum distance between 
transects 10m in open, 5m in dense vegetation. For each 

hectare of potential habitat average field traverse length 2km at 
5m separation or 1km at 10m separation 

BAM-C/ TBDC Survey Period: Jul to Aug 

Parallel transects identified Acianthus, Caladenia, Gastrodia, and Pterostylis 
Orchidaceae species but failed to detect any Diuris spp. when local population 

flowering. 

Survey efforts failed to detect any sign of the species and as such, Rough 
Doubletail Species Credits are not incurred for the site 

Camfield’s Stringybark 

Eucalyptus camfieldii 

BRW-2 

Habitat Assessment 
Targeted Search 

Parallel Transects 

Habitat Assessment / Targeted 
Search / Hollow Bearing Tree 

Survey - May 2018 

 

Parallel Transects Aug, Sep, Nov 
2018 

Occurs mostly in small scattered stands near the boundary of tall coastal heaths and 
low open woodland of the slightly more fertile inland areas on poor coastal country in 
shallow sandy soils overlying Hawkesbury sandstone. Coastal heath mostly on exposed 

sandy ridges, often of restricted drainage 

Associated species frequently include stunted species of E. oblonga, E. capitellata and E. 
haemastoma.  

Parallel walking transects – Maximum distance between 
transects 40m in open, 20m in dense vegetation  

For each hectare of potential habitat average field traverse 
length 0.5km at 20m separation or 0.25km at 40m separation 

BAM-C/ TBDC Survey Period: All year 

Survey efforts failed to detect any sign of the conspicuous species and as such, 
Camfield’s Stringybark Species Credits are not incurred for the site 

Eucalyptus parramattensis 
subsp. decadens 

BRW-2 

Habitat Assessment 
Targeted Search 

 Parallel Transects 

Habitat Assessment / Targeted 
Search / Hollow Bearing Tree 

Survey - May 2018 

Parallel Transects Aug, Sep, Nov 
2018 

There are two separate meta-populations of E. parramattensis subsp. decadens. The 
Kurri Kurri meta-population is bordered by Cessnock—Kurri Kurri in the north and 

Mulbring—Aberdare in the south. Large aggregations of the subspecies are located in 
the Tomalpin area. The Tomago Sandbeds meta-population is bounded by Salt Ash and 

Tanilba Bay in the north and Williamtown and Tomago in the south. 

Generally, occupies deep, low-nutrient sands, often those subject to periodic 
inundation or where water tables are relatively high. It occurs in dry sclerophyll 

woodland with dry heath understorey. It also occurs as an emergent in dry or wet 
heathland. Often where this species occurs, it is a community dominant. 

Parallel walking transects – Maximum distance between 
transects 40m in open, 20m in dense vegetation  

For each hectare of potential habitat average field traverse 
length 0.5km at 20m separation or 0.25km at 40m separation 

BAM-C/ TBDC Survey Period: All year 

Survey efforts failed to detect any sign of the conspicuous species and as such, 
Eucalyptus parramattensis subsp. decadens Species Credits are not incurred 

for the site 

Grove’s Paperbark 

Melaleuca groveana 

BRW-2 

Habitat Assessment 
Targeted Search 

Parallel Transects 

Habitat Assessment / Targeted 
Search - May 2018 

Parallel Transects Aug, Sep, Nov 
2018 

Occurs primarily in heath and shrubland communities but also found in open forest and 
woodlands. Often in exposed sites, in low coastal hills, escarpment ranges and 

tablelands on outcropping granite, rhyolite and sandstone on rocky outcrops and cliffs. 

Widespread, scattered populations in coastal districts north of Yengo National Park to 
southeast Queensland 

Parallel walking transects – Maximum distance between 
transects 20m in open, 10m in dense vegetation. For each 

hectare of potential habitat average field traverse length 1km at 
10m separation or 0.5km at 20m separation 

BAM-C/ TBDC Survey Period: All year 

Survey efforts failed to detect any sign of the conspicuous species and as such, 
Grove’s Paperbark Species Credits are not incurred for the site 
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Species  

Biodiversity Risk 
Weighting (BRW) 

Survey Technique Timing and Effort Habitat Requirements / Habitats Searched / General Notes Survey Guidelines Conclusion 

Villous Mint-bush 

Prostanthera densa  

BRW-2 

Habitat Assessment 
Targeted Search 

Parallel Transects 

Habitat Assessment / Targeted 
Search - May 2018 

Parallel Transects Aug, Sep, Nov 
2018 

Prostanthera densa generally grows in sclerophyll forest and shrubland on coastal 
headlands and near coastal ranges, chiefly on sandstone, and rocky slopes near the sea. 

Plants regenerate from rootstock after fire and flower within the first year or two. 

Parallel walking transects – Maximum distance between 
transects 20m in open, 10m in dense vegetation. For each 

hectare of potential habitat average field traverse length 1km at 
10m separation or 0.5km at 20m separation 

BAM-C/ TBDC Survey Period: All year 

Survey efforts failed to detect any sign of the conspicuous species and as such, 
Villous Mint -bush Species Credits are not incurred for the site 

Eastern Australian 
Underground Orchid 

Rhizanthella poliocephalus 

BRW-3 

Habitat Assessment 
Targeted Search 

Parallel Transects 

Habitat Assessment - May 2018 

Parallel Transects Aug, Sep, Nov 
2018 

Highly cryptic - grows almost completely below the soil surface, with fleshy flower 
heads which may mature below the surface or extend no more than 20mm, and usually 

located only when the soil is disturbed. Grows in sclerophyll forest in shallow to deep 
loams. Recorded Blue Mtns, Bulahdelah & Dharug NP  

Flowers Sep to Nov 

Parallel walking transects – Maximum distance between 
transects 10m in open, 5m in dense vegetation. For each 

hectare of potential habitat average field traverse length 2km at 
5m separation or 1km at 10m separation 

BAM-C / TBDC Survey Period: All year / Sep to Nov 

Parallel transects during Aug, Oct and Nov which satisfy OEH survey 
requirements failed to detect the species which  

Survey efforts failed to detect any sign of the species and as such, Eastern 
Australian Underground Orchid Species Credits are not incurred for the site.  

Coast Groundsel 

Senecio spathulatus 

BRW-2 

Habitat Assessment 
Targeted Search 

Parallel Transects 

Habitat Assessment / Targeted 
Search - May 2018 

Parallel Transects Aug, Sep, Nov 
2018 

grows on frontal dunes in Nadgee Nature Reserve (Cape Howe) and between Kurnell in 
Sydney and Myall Lakes National Park (with a possible occurrence at Cudmirrah). In 

Victoria there are scattered populations from Wilsons Promontory to the NSW border 

Parallel walking transects – Maximum distance between 
transects 10m in open, 5m in dense vegetation. For each 

hectare of potential habitat average field traverse length 2km at 
5m separation or 1km at 10m separation 

BAM-C/ TBDC Survey Period: Aug-Nov 

Survey efforts failed to detect any sign of the species and as such, Villous Mint 
-bush Species Credits are not incurred for the site 

Black-eyed Susan 

Tetratheca juncea 

BRW-2 

Habitat Assessment 
Targeted Search 

Parallel Transects 

Habitat Assessment - May 2018 

Parallel Transects Aug, Sep, Nov 
2018 

Cryptic shrub – difficult to distinguish the clumped grass like stems from other 
vegetation when not in flower.  

Generally found in low open forest/woodland with a mixed shrub understorey and 
grassy groundcover, also occurs in heathland and moist forest and is most often 

associated with low nutrient soils of the Awaba Soil Landscape.  

When local reference population is flowering (typically Jul– Aug 
peak period) 

BAM-C / TBDC Survey Period: Jul to Dec 

Seasonal survey efforts failed to detect any sign of the species and as such, 
Black-eyed Susan Species Credits are not incurred for the site 

Austral Toadflax 

Thesium australe 

BRW-1.5 

Habitat Assessment 
Targeted Search 

Parallel Transects 

Habitat Assessment - May 2018 

Parallel Transects Aug, Sep, Nov 
2018 

An erect, straggly perennial herb somewhat cryptic amongst dense vegetation found in 
small, scattered populations across eastern NSW.  

A root parasite that takes water and some nutrient from other plants, especially 
Themeda australis and occurs in grassland on coastal headlands or grassland and grassy 

woodland away from the coast, often in damp sites.  

Parallel walking transects – Maximum distance between 
transects 10m in open, 5m in dense vegetation. For each 

hectare of potential habitat average field traverse length 2km at 
5m separation or 1km at 10m separation 

BAM-C/ TBDC Survey Period: Sep to Feb 

The perennial nature of the herb is likely to support vegetative regrowth of 
individual plants in the event of disturbance, given there are no records of the 
species within 10km of the site, it is considered unlikely to occur in the locality.  

As targeted survey effort over a six-month period failed to detect the species 
Austral Toadflax Species Credits are not incurred for the site.  
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1.4.7 Additional Considerations 

The site was disturbed and the mid to ground layer mulched and left onsite in June 2017. 

Habitat suitability for threatened flora and fauna species was assessed assumed to be the 

potential best-case scenario for each species i.e. presence of a flowing shrub layer for small 

mammals and birds, or open grassy woodland for orchid and small shrub species. If 

permitted to continue, regeneration would return the site to a shrub dominated woodland 

within 12-24 months. 

1.4.8 Results 

Surveys to date have identified 129 species within the subject site including 75 fauna and 54 

flora species. Fauna consisted of seven (7) amphibian, three (3) reptile, ten (10) mammal 

and 55 bird species while flora included six (6) Orchid and ten (10) Pea species in addition 

to numerous families typical of coastal heath.  A full species list for flora recorded on the site 

is provided in Appendix A and fauna in Appendix D. 

Three BC Act listed threatened fauna recorded within the site and nearby surrounds were 

the Little Bentwing-bat (Miniopterus australis), Grey-headed Flying-fox (Pteropus 

poliocephalus)  and White-bellied Sea Eagle (Haliaeetus leucogaster), as well as New Holland 

Mouse (Pseudomys novaehollandiae) which being listed at the federal EPBC Act rather than 

the BC Act, does not require further assessment under the BAM. The small area of habitat 

provided by the study site does not contain potential breeding habitat for either the Little 

Bentwing-bat or White-bellied Sea Eagle, and removal of 1.3ha by the development is not 

likely to significantly reduce the foraging potential of these species. 

No threatened flora species were recorded within the subject site 

1.4.9 Conclusions 

The site has been subject to survey effort period during May to December 2018. The survey 

included comprehensive targeted survey for species predicted from within the BAM 

Calculator. 

It is considered that the recommended survey effort from the Threatened Species Survey 

and Assessment Guidelines for developments and activities (2004), the Threatened species 

survey and assessment guidelines: field survey methods for fauna – Amphibians (2009), and 

NSW Guide to Surveying Threatened Plants, NSW Office of Environment and Heritage 

(2016); for the target species predicted from within the BAM Calculator has been achieved. 

As noted above, no “Species Credit Species” were recorded within the site that includes the 

nominated habitat constraint therein. The impact on these species will detailed within the 

BDAR. 
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2.0 Stage 2 – Impact Assessment (Biodiversity Values) 

Section 8 of the BAM provides a list of measures that need to be taken into consideration 

during project planning and design, to minimise impacts upon native vegetation, habitat and 

other prescribed biodiversity values. Applicable measures taken as part of this project to 

minimise impacts are provided below. 

2.1 Avoid and Minimise Impacts 

2.1.1 Project Location 

The study site falls on the eastern edge of Hawks Nest, a small coastal community occupying 

the approx. 1500m wide stretch of land between the Myall River and Pacific Ocean and 

bounded by Port Stephens in the south. North of Hawks Nest the Myall River and Coastal 

fringe extend with limited clearing and disturbance for several thousand hectares and 

continuing into the Myall Lakes National Park. 

Immediate location boundaries are Sanderling Avenue to the south, Hawks Nest Golf Club to 

the west, coastal dune to the north east and a beach access with carpark and adjoining 

soil/fill stockpile in the south east.  

Given the site is small, there is limited scope to retain areas of vegetation within a viable 

yield design. Impacts on areas of vegetation are therefore proposed to be offset. 

2.1.2 Project Design 

The proposal will, where practical, minimise impacts upon remnant vegetation and 

connectivity values of the site within the constraints associated with development of 

residential infrastructure within the bounds of the Lot. Sympathetic APZ and landscape 

management along with establishment of koala feed trees along the eastern boundary and 

within adjoining landscaping and golf course areas will compensate for the reduction in 

corridor width available for north/south movement of fauna between patches in and around 

the town with larger, less fragmented habitat. Given the size of the study area, all remnant 

vegetation has been included in area calculations for direct impact at PCT benchmark values.  

The following measures are provided as a means to mitigate impacts of the construction and 

ongoing operation of the proposed development on the biodiversity values identified within 

the site and surrounds.  

• Enter into a Voluntary Planning Agreement with MidCoast Council in accordance with 

Division 7.1 Subdivision 2 of the Environmental Planning and Assessment Act 1979 

associated with the rezoning of lot 1 DP 1234229 to apply to works outside of the 

development area. This includes the establishment of offset plantings to support the 

local Hawks Nest/Tea Gardens Koala populations, establishment of a memorial walk 

along Sanderling Avenue including landscaping, walkways and interpretive signage and 

management contributions to the “Tops to Myall Heritage Walking Trail”  
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• A Vegetation and Fauna Management Plan (VFMP) will be prepared and fully funded by 
the proponent with the primary intent to adequately offset, maintain and enhance 
biodiversity values on lands immediately surrounding the site and existing golf course. 
Key components of the plan will relate to habitat requirements of the local Koala 
population as well as nectar dependant small mammals as well as providing a range of 
habitat niches for local flora and fauna. The VFMP will be finalised prior to development 
approval and be subject to a VPA as above. The VFMP will formalise the below mitigation 
actions into binding, performance criteria based agreement.  

• Considering the identification of Little Bent-winged Bat and New Holland Mouse 

populations on the site and surrounds, habitat supplementation for the population in the 

form of nest boxes and augmented ground habitat (stacked wood and brush piles) within 

adjacent environment and recreational zoned lands will be explored and incorporated 

into .the future VFMP.  

• All cleared vegetation is to be mulched on site and spread to help stabilise any exposed 

soil and minimise offsite movement of biomass, logs suitable for habitat augmentation 

within adjoining lands will be identified prior to clearing and be set aside in an accessible 

position during clearing works. Relocation to pre-identified habitat augmentation sites 

is to occur as soon as practicable; 

• Cleared trees will be replaced by new plantings to council standards at a ratio of three 

to one and maintained until fully established. Species are to be preferential Koala feed 

trees Eucalyptus robusta (Swamp Mahogany) in wetter areas and Eucalyptus microcorys 

(Tallowwood) in drier areas as well as supplementary trees Angophora floribunda 

(Smooth-barked Apple), Eucalyptus pilularis (Blackbutt), and Corymbia gummifera (Red 

Bloodwood) in keeping with the immediate environment.  

• Construction disturbance will be confined to the approved development with any 

residual land retained as remnant vegetation and incorporated into landscape design in 

line with APZ requirements.;  

• Best practice erosion and sedimentation (ERSED) control methods are to be adopted, 

enforced and maintained throughout any vegetation clearing works. Such are to be in 

accordance with “Soils and Construction – Managing Urban Stormwater” published by 

Landcom; 

• Incorporation of Water Sensitive Urban Design (WSUD) principles within stormwater 

infrastructure is to occur to minimise hydrology changes; and 

Bushfire protection measures in the form of Asset Protection Zones (APZs) will be wholly 

contained within the lot, no additional clearing will occur within adjoining vegetation and 

management measures such as fencing will be installed to prevent ‘creep’ during slashing or 

mowing activities post development. 
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2.1.3 Residual Impacts 

Following avoid and minimise efforts listed above, the following direct and indirect impacts 

are expected to persist for the proposal: 

Direct Impacts 

Direct impacts of the proposal primarily concern the removal of vegetation within the site, 

and the reduced connectivity for adjacent vegetation. Calculations were based upon the 

assumption of the complete removal of vegetation therein. Clearing will result in the 

removal of approx. 10-15 semi-mature Eucalyptus pilularis and approx. 10-15 Banksia 

serrata. 

Indirect Impacts 

Indirect impacts would involve impacts to areas outside of the site as a result of edge effects, 

reduced connectivity or degrading processes from activities within the study site. Indirect 

impacts of the proposal to biodiversity values are expected to be minimal provided water, 

herbicide and landscape management actions are fully integrated into operations standards 

of the golf course and associated development (onsite retention of water, appropriate use of 

chemical and fertiliser within vegetation buffers etc.). Failure to address these measures is 

likely to reduce resilience of adjoining vegetation through undesirable increases in nitrogen, 

phosphorus and potassium within a low nutrient landscape containing phosphorus 

sensitive plants and herbicide contamination. The results of which are likely to be increased 

weed infestation and decreased recruitment and health of native species.  

2.2 Impact Summary 

Credit requirements were quantified via the input of the site data and impacts detailed 

above within the BAM Calculator. Both desktop (GIS) and fieldwork data were entered into 

the Calculator to determine the number of credits required to offset the impacts of the 

development. 

2.2.1 Serious and Irreversible Impacts (SAIIs) 

Candidate SAIIs are determined by decision makers (i.e. Council) for each particular 

threatened species / community based upon four (4) principles listed within the Guidance 

and criteria to assist a decision maker to determine a serious and irreversible impact (OEH 

2017). 

The Swift Parrot and Regent Honeyeater are listed as a dual credit species, occurring as an 

ecosystem credit species when foraging habitat is present, and a species credit species and 

potential candidate Serious and Irreversible Impacts (SAII) species when breeding habitat 

is present. Breeding habitat is determined by 'mapped important areas' as stated in Bionet, 

however this mapping is yet to be published by OEH. In order to determine whether the 

subject site falls within these mapped important areas, AEP enquired if the development site 

fell within mapped areas. Correspondence was received from OEH confirmed that the 
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Development Site does not fall within any mapped important areas for these species, and 

thus not a species credit species, or a species requiring SAII consideration. 

The following species are identified by the BAM-C however as shown in Section 1.4.7, the 

required habitat constraint or geographic constraint for each species is not meet by the site. 

As such development of the site is unlikely to trigger as SAII for the following species: 

• Eastern Cave Bat (Vespadelus troughtoni); 

• Brush-tailed rock-wallaby (Petrogale penicillata) 

• Little Bentwing-bat (Miniopterus australis) 

• Eastern Bentwing-bat (Miniopterus schreibersii oceanensis) 

• Chalinolobus dwyeri (Large-eared Pied Bat) 

• Allocasuarina simulans (Nabiac casuarina) 

• Diuris arenaria (Sand Doubletail) 

The only species identified by the BAM-C as requiring survey to confirm that the SAII 

candidate species was not present within the site was Rhizanthella slateri (Eastern 

Australian Underground Orchid). Targeted seasonal survey failed to detect the species 

within the subject site and as such needs no further consideration as a SAII for this project. 

The Calculator does not list the PCT identified on site as a Candidate SAII given the 

community is not associated with a Threatened Ecological Community (TEC). Two 

threatened populations, Emu population in the New South Wales North Coast Bioregion and 

Port Stephens local government area and Koala, Hawks Nest and Tea Gardens population 

are identified by the BAM-C do occur but are not identified in the calculator as SAII species, 

despite their unique and locally restricted nature 

2.2.2 Impacts requiring offset 

2.2.2.1 Ecosystem Credits  

As per Section 10.3 of the BAM, the removal of native vegetation within the site will require 

offsetting to achieve the ‘no net loss standard’ detailed within Section 11. To calculate the 

required offsets in the form of ecosystem credits, the BAM Calculator has taken into 

consideration the impact area and the projected loss in vegetation integrity score along with 

the biodiversity risk weighting of the PCT. Details of each along with the required credit 

outputs for each stage is provided in Table 8 below. 
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Table 8 – Ecosystem Credit Requirements 

Vegetation Zone 
Impact 

Area (ha) 

Vegetation 

Integrity Score 

Loss 

Biodiversity Risk 

Weighting 

Credit 

Requirements 

1646 1.2 100 1.5 47 

Total 1.2 - - 47 

2.2.2.2 Species Credits 

If a Species Credit species is either identified on the site during survey, assumed to be 

present, or confirmed present within an expert report, a ‘species polygon’ is required to be 

produced for the area of suitable habitat within the site for the species. The size of this 

polygon is entered into the BAM Calculator, which determines the number of credits 

required to offset the removal of suitable habitat based upon the quality of habitat and 

biodiversity risk weighting of the species. 

Little Bentwing-bat (Miniopterus australis), Grey-headed Flying Fox (Pteropus 

poliocephalus) and White-bellied Sea-Eagle (Haliaeetus leucogaster) were recorded within 

or adjacent to the site during field surveys.  

These species are listed as ‘dual credit species’, meaning aspects of their habitat are 

incorporated within both ecosystem credits and species credits. For these species (and 

several others) any foraging habitat present on the site is encompassed within the required 

ecosystem credits for the PCT, whilst any roosting / breeding habitat requires additional 

offsetting in the form of Species Credits.  

With regards to Little Bentwing-bat no listed maternity colonies occur within the site and 

there are no suitable breeding structures including caves, tunnels, culverts or other 

structures proximate therefore development of the subject site does not generate species 

credits. 

Grey-headed Flying-fox was recorded within the study area, however the conspicuous 

nature of flying-fox roost camps allow it can be stated with a high degree of certainty that 

the subject site is not used as a roost camp by Grey-headed Flying-fox, and as such no Species 

Credits are not incurred for the site 

For White-bellied Sea-Eagle there is no nest proximate to the subject site and as such species 

credits do not apply for this species for the development. Furthermore, given the species is 

highly selective for nesting locations and nests are typically constructed in large old trees 

which are absent from the site, it is considered unlikely that this species would ever utilise 

the subject site or adjacent habitats for nesting. 

The federally listed New Holland Mouse (Pseudomys novaehollandiae) was recorded within 

the subject site however this species cannot be assessed through the BDAR process as it is 

not listed under the NSW BC Act. This species has been considered separately through an 

EPBC Act assessment process. 
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No other threatened flora or fauna species have been recorded within the subject site, hence 

no species credits are generated for the proposed development. Survey effort for the subject 

site has been tailored to the size of the subject site and has included a rigorous habitat 

assessment which has determined that the site lacks tree habitat features specific fauna 

guilds included no areas of periodic inundation for frogs, no suitable denning habitat in the 

form of hollow bearing trees for arboreal mammals and a lack of primary Koala feed trees 

for the local population namely Swamp Mahogany and Tallowwood (TBDC). 

The original draft report was reviewed by Niche Environment and Heritage for MidCoast 

Council. Niche indicated that additional and targeted survey are required for Squirrel Glider 

and Koala. Since the original report submitted in June 2018, the subject site has been subject 

to a further three diurnal surveys and one nocturnal survey. Results of the survey continue 

to show an absence of habitat features required by each species namely hollow bearing trees 

and Koala feed trees. 

The Koala is considered for species credits twice within the calculator, first as a species and 

secondly as the Hawks Nest and Tea Gardens Endangered Population. Surveys did not 

identify koalas within or adjacent to the subject site, nor are any preferred feed trees 

although E. pilularis (Blackbutt) is an associated support species and of the 3,183 Bionet 

records within 1500m only four (4) are within 200m. The site is not considered to provide 

foraging habitat for the species and development of the site will only narrow connectivity in 

the locality in a minor way. Reference to Biolink (2017) indicates that the site does not form 

part of a transit corridor for the species. Considering the species was not detected within the 

survey area by AEP or extensive historical survey records, a species polygon is not required. 

Recommended tree replanting around the development and within the golf course will 

bolster local resources for this species. 

To date AEP have found baited camera traps to be an effective way of recording presence of 

Petaurus gliders within a subject site, especially in low scrubby sites such as this subject site. 

Given that 80 Motion Sensor Camera trap nights (May 2018) and nocturnal spotlighting with 

May and November 2018 failed to record the species as such no species credits are 

generated for Squirrel Glider. 

The study site, both at the time of seasonal survey and prior to understory removal 

represents marginal frog habitat at best, particularly for those species identified by the BAM 

calculator Green and Golden Bell Frog (Litoria aurea), Green-thighed Frog (Litoria 

brevipalmata) and Mahony’s Toadlet (Uperoleia mahonyi) and Wallum Froglet (Crinia 

tinnula). The site lacks permanent or semi-permanent water or rushlands which would 

support breeding or provide adequate shelter or life cycle support, with the nearest dams 

located 200m within the golf course. While a number of frog species are recorded within the 

study area, many are tree frogs and all but common Eastern Dwarf Tree Frog (Litoria fallax) 

and Common Eastern Froglet (Crinia signifera) were recorded within vegetation to the north 

of the site within proximity to the dam, or downslope in sheltered woodland. The site 

represents supplementary foraging habitat for the predicted threatened species and given 

none were detected is unlikely that removal will result in any direct impact on this group. 
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In summary no Species Credit species with the required habitat constraint/s have been 

identified within the site and therefore no Species Credits are required for the proposed 

development. 

Species Credit species identified or assumed present within the site and the associated credit 

requirements are provided in Tables 9 & 10 below. The biodiversity credit report is 

included in Appendix G. 

Table 9 – Species Credit Requirements 

Species 
Species 

Polygon 

Biodiversity Risk 

Weighting 

Credit 

Requirements 

Grey headed Flying-fox 0 2 0 

Koala, Hawks Nest and Tea 

Gardens population 
0 2 0 

Little Bentwing-bat 0 3 0 

White-bellied Sea-Eagle 0 2 0 
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3.0 Conclusion 

Application of the BAM against the proposal has quantified current biodiversity values 

within the site and calculated offset requirements for residual impacts following avoid and 

mitigation efforts therein. 

The vegetation within the site was found to be represented by PCT 1648. The remainder of 

the site is predominantly cleared as hard surfaces, managed landscape (gardens) and non-

native vegetation. 

The proposal will require the removal of all vegetation within the site. As a result, the 

following credit requirements were calculated within the BAM Calculator to offset the 

impacts of vegetation removal. 

Table 10 – Credit Requirements 

 
Native Vegetation to 

be Removed (ha) 
PCT 1648 Species credits 

 1.24 47 - 

Total 1.24 47 0 
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FLORA SPECIES LIST 

The following list includes all species of vascular plants observed on the site and adjacent site during 

field investigations. It should be noted that such a list cannot be considered comprehensive, but rather 

indicative of the flora present on the site. It can take many years of flora surveys to record all of the 

plant species occurring within any area, especially plant species that are only apparent in some 

seasons such as Orchids. 

A number of species cannot always be accurately identified during a brief survey, generally due to a 

lack of suitable flowering and/or fruiting material. Any such species are identified as accurately as 

possible, and are indicated in the list as thus: 

• specimens that could only be identified to genus level are indicated by the generic name 

followed by the abbreviation “sp.”, indicating an unidentified species of that genus; 

• specimens for which identification of the genus was uncertain are indicated by a 

question mark (“?”) placed in front of the generic, which is followed by the abbreviation 

“sp.” and; 

• specimens that could be accurately identified to genus level but could be identified to 

species level with only a degree of certainty are indicated by a (“?”) placed in front of the 

epithet. 

Authorities for the scientific names are not provided in the list. These follow the references 

outlined below. 

 

Harden, G. (ed) (2000). Flora of New South Wales, Volume 1. Revised edition. UNSW, 

Kensington, NSW. 

Harden, G. (ed) (2002). Flora of New South Wales, Volume 2. Revised edition. UNSW, 

Kensington, NSW. 

Harden, G. (ed) (1992). Flora of New South Wales, Volume 3. UNSW, Kensington, 

NSW. 

Harden, G. (ed) (1993). Flora of New South Wales, Volume 4. UNSW, Kensington, 

NSW. 

Names of families and higher taxa follow a modified Cronquist System (1981). 

Introduced species are indicated by an asterisk “*”. 
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Family Name Scientific Name Common Name 

Apiaceae Platysace lanceolata Lance-leaf Platysace 

Asparagaceae Asparagus aethiopicus* Asparagus Fern 

Asteraceae 

 

Actinotus helianthi Flannel Flower 

Chrysanthemoides monilifera subsp. 
rotundata* 

Bitou Bush 

Crassocephalum crepidioides* Thickheads 

Bignoniaceae Pandorea pandorana Wonga Vine 

Convolvulaceae Ipomoea indica*  Morning Glory 

Cyperaceae Ficinia nodosa Knobby Club Rush 

Dennstaedtiaceae Pteridium esculentum Bracken 

Dilleniaceae 

 

Hibbertia linearis - 

Hibbertia scandens Climbing Guinea Flower 

Epacridaceae 

 

Astroloma humifusum Native Cranberry 

Lissanthe strigosa Peach Heath 

Monotoca elliptica Tree Broom-heath 

Euphorbiaceae 

 

Breynia oblongifolia Coffee Bush 

Homalanthus populifolius Bleeding Heart 

Ricinocarpos pinifolius Wedding Bush 

Ricinus communis* Castor Oil Plant 

Fabaceae/faboideae 

 

Bossiaea heterophylla Variable Bossiaea 

Glycine clandestina Twining Glycine 

Glycine tabacina Twining Glycine 

Hardenbergia violacea False Sarsaparilla 

Kennedia rubicunda Dusky Coral Pea 

Fabaceae/faboideae/Mimosoideae 

 

Acacia longifolia var. sophorae Coastal Wattle 

Acacia myrtifolia Red Stem Wattle 

Acacia suaveolens Sweet Scented Wattle 

Acacia ulicifolia Prickly Moses 

Haloragaceae Gonocarpus teucroides Raspwort 

Lomandraceae Lomandra longifolia Spiky-headed Mat-rush 

Loranthaceae Muellerina celastroides Mistletoe 

Myrtaceae 

 

Darwinia camptostylis    

Eucalyptus pilularis Blackbutt 

Leptospermum laevigatum Coast Tea-tree 

Phormiaceae Dianella caerulea var. producta Blue Flax Lily 

Pittosporaceae Billardiera scandens Hairy Appleberry 

Poaceae 

 

Chloris gayana* Rhodes Grass 

Ehrharta erecta* Panic Veldtgrass 
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Family Name Scientific Name Common Name 

Imperata cylindrica Blady Grass 

Setaria spp.*    

Themeda triandra Kangaroo Grass 

Proteaceae 

 

Banksia integrifolia  Coast Banksia 

Banksia serrata Old Man Banksia 

Rubiaceae Opercularia aspera Common Stinkweed 

Rubiaceae Pomax umbellata Pomax 

Sapindaceae Dodonaea triquetra Hop-bush 
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Appendix B – BAM Field Sheets 

(PCT Benchmarks Applied to Assessment) 
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Appendix C – Site Photographs 
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Above – Shrubland typical north of the study site 

Below - Looking to Sanderling Avenue from eastern stockpile area (June 2017, after 
disturbance)

  



 

Sanderling Avenue Hawks Nest BDAR –1474  December 2018 

 

Above – November 2018 looking south towards Sanderling Avenue from the north of the 
site. Regeneration includes species from all strata and is representative of expected heath 

and woodland species.    

Below – August 2018 post disturbance open sandy habitat with coarse woody mulch 
provides habitat for a number of Caladenia and other orchid species. No threatened species 

were detected during targeted seasonal surveys.  
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Above – New Holland Mouse (Pseudomys novaehollandiae) an EPBC listed species 

recorded within the study site 

Below – Northern Brown Bandicoot (Isoodon macrourus), Brown Antechinus (Antechinus 

swainsonii) and other non-listed species were recorded over the study area 
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Appendix D – Fauna Species List and Bat Call 

Analysis 
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FAUNA SPECIES LIST 
 

The following list includes fauna species that have been recorded on the development site and 
adjacent study area by AEP (2017-2018). 
 
●  -  Recorded in the study area 
 
*  -  Introduced species 
 
?  -  Unconfirmed record, anecdotal records etc. 
 
A  -  NSW Atlas of Wildlife record of threatened species for the site. 
 

Threatened species listed under the Biodiversity Conservation Act 2016 (BC Act) or the 

Environment Protection and Biodiversity Conservation Act 1999 (EPBC Act) are indicated in 

bold font. 
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Family Name Observed Scientific Name Common Name 

Birds 

Megapodiidae ● Alectura lathami Australian Brush-turkey 

Phasianidae ● Coturnix ypsilophora Brown Quail 

Anatidae  Chenonetta jubata Australian Wood Duck 

Charadriidae ● Vanellus miles Masked Lapwing 

Columbidae ● Columba leucomela White-headed Pigeon 

Columbidae ● Geopelia humeralis Bar-shouldered Dove 

Columbidae  Geopelia striata Peaceful Dove 

Columbidae  Leucosarcia melanoleuca Wonga Pigeon 

Columbidae ● Lopholaimus antarcticus Topknot Pigeon 

Columbidae  Macropygia amboinensis Brown Cuckoo-Dove 

Columbidae ● Ocyphaps lophotes Crested Pigeon 

Columbidae  Phaps chalcoptera Common Bronzewing 

Columbidae  Phaps elegans Brush Bronzewing 

Columbidae ● Streptopelia chinensis* Spotted Turtle-Dove 

Podargidae ● Podargus strigoides Tawny Frogmouth 

Caprimulgidae  Eurostopodus mystacalis White-throated Nightjar 

Aegothelidae  Aegotheles cristatus Australian Owlet-nightjar 

Apodidae  Apus pacificus Fork-tailed Swift 

Apodidae  Hirundapus caudacutus White-throated Needletail 

Ardeidae ● Egretta novaehollandiae White-faced Heron 

Threskiornithidae ● Threskiornis molucca Australian White Ibis 

Threskiornithidae  Threskiornis spinicollis Straw-necked Ibis 

Accipitridae ● Accipiter cirrocephalus Collared Sparrowhawk 

Accipitridae  Accipiter fasciatus Brown Goshawk 

Accipitridae  Accipiter novaehollandiae Grey Goshawk 

Accipitridae  Aquila audax Wedge-tailed Eagle 

Accipitridae  Circus approximans Swamp Harrier 

Accipitridae  Elanus axillaris Black-shouldered Kite 

Accipitridae ● Haliaeetus leucogaster White-bellied Sea-Eagle 

Accipitridae  Haliastur indus Brahminy Kite 

Accipitridae ● Haliastur sphenurus Whistling Kite 

Accipitridae  Hieraaetus morphnoides Little Eagle 
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Family Name Observed Scientific Name Common Name 

Accipitridae  Pandion cristatus Eastern Osprey 

Falconidae  Falco berigora Brown Falcon 

Falconidae  Falco cenchroides Nankeen Kestrel 

Falconidae  Falco longipennis Australian Hobby 

Falconidae  Falco peregrinus Peregrine Falcon 

Rallidae  Gallirallus philippensis Buff-banded Rail 

Turnicidae  Turnix varius Painted Button-quail 

Laridae ● Chroicocephalus novaehollandiae Silver Gull 

Cacatuidae ● Cacatua galerita Sulphur-crested Cockatoo 

Cacatuidae  Cacatua sanguinea Little Corella 

Cacatuidae  Cacatua tenuirostris Long-billed Corella 

Cacatuidae 
● 

Calyptorhynchus funereus 
Yellow-tailed Black-
Cockatoo 

Cacatuidae ● Eolophus roseicapillus Galah 

Psittacidae  Alisterus scapularis Australian King-Parrot 

Psittacidae  Glossopsitta concinna Musk Lorikeet 

Psittacidae  Glossopsitta pusilla Little Lorikeet 

Psittacidae ● Platycercus elegans Crimson Rosella 

Psittacidae ● Platycercus eximius Eastern Rosella 

Psittacidae ● Trichoglossus chlorolepidotus Scaly-breasted Lorikeet 

Psittacidae ● Trichoglossus haematodus Rainbow Lorikeet 

Centropodidae ● Centropus phasianinus Pheasant Coucal 

Cuculidae  Cacomantis flabelliformis Fan-tailed Cuckoo 

Cuculidae  Cacomantis variolosus Brush Cuckoo 

Cuculidae  Chalcites basalis Horsfield's Bronze-Cuckoo 

Cuculidae  Chalcites lucidus Shining Bronze-Cuckoo 

Cuculidae ● Eudynamys orientalis Eastern Koel 

Cuculidae  Scythrops novaehollandiae Channel-billed Cuckoo 

Strigidae  Ninox novaeseelandiae Southern Boobook 

Strigidae  Ninox strenua Powerful Owl 

Tytonidae  Tyto novaehollandiae Masked Owl 

Alcedinidae ● Dacelo novaeguineae Laughing Kookaburra 

Alcedinidae  Todiramphus sanctus Sacred Kingfisher 
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Family Name Observed Scientific Name Common Name 

Meropidae  Merops ornatus Rainbow Bee-eater 

Coraciidae  Eurystomus orientalis Dollarbird 

Climacteridae 
 

Cormobates leucophaea 
White-throated 
Treecreeper 

Ptilonorhynchidae  Ptilonorhynchus violaceus Satin Bowerbird 

Maluridae ● Malurus cyaneus Superb Fairy-wren 

Maluridae ● Malurus lamberti Variegated Fairy-wren 

Maluridae  Stipiturus malachurus Southern Emu-wren 

Acanthizidae  Acanthiza lineata Striated Thornbill 

Acanthizidae  Acanthiza nana Yellow Thornbill 

Acanthizidae ● Acanthiza pusilla Brown Thornbill 

Acanthizidae  Gerygone mouki Brown Gerygone 

Acanthizidae  Gerygone olivacea White-throated Gerygone 

Acanthizidae 
 

Hylacola pyrrhopygia 
Chestnut-rumped 
Heathwren 

Acanthizidae ● Sericornis frontalis White-browed Scrubwren 

Pardalotidae ● Pardalotus punctatus Spotted Pardalote 

Pardalotidae  Pardalotus striatus Striated Pardalote 

Meliphagidae ● Acanthorhynchus tenuirostris Eastern Spinebill 

Meliphagidae ● Anthochaera carunculata Red Wattlebird 

Meliphagidae ● Anthochaera chrysoptera Little Wattlebird 

Meliphagidae ● Caligavis chrysops Yellow-faced Honeyeater 

Meliphagidae ● Entomyzon cyanotis Blue-faced Honeyeater 

Meliphagidae  Epthianura albifrons White-fronted Chat 

Meliphagidae  Lichmera indistincta Brown Honeyeater 

Meliphagidae ● Manorina melanocephala Noisy Miner 

Meliphagidae ● Meliphaga lewinii Lewin's Honeyeater 

Meliphagidae  Melithreptus brevirostris Brown-headed Honeyeater 

Meliphagidae  Melithreptus lunatus White-naped Honeyeater 

Meliphagidae  Myzomela sanguinolenta Scarlet Honeyeater 

Meliphagidae  Philemon corniculatus Noisy Friarbird 

Meliphagidae 
● 

Phylidonyris niger 
White-cheeked 
Honeyeater 

Meliphagidae  Phylidonyris novaehollandiae New Holland Honeyeater 
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Family Name Observed Scientific Name Common Name 

Psophodidae ● Psophodes olivaceus Eastern Whipbird 

Neosittidae  Daphoenositta chrysoptera Varied Sittella 

Campephagidae ● Coracina novaehollandiae Black-faced Cuckoo-shrike 

Campephagidae 
 

Coracina papuensis 
White-bellied Cuckoo-
shrike 

Pachycephalidae  Colluricincla harmonica Grey Shrike-thrush 

Pachycephalidae ● Pachycephala pectoralis Golden Whistler 

Pachycephalidae  Pachycephala rufiventris Rufous Whistler 

Oriolidae  Oriolus sagittatus Olive-backed Oriole 

Oriolidae  Sphecotheres vieilloti Australasian Figbird 

Artamidae  Artamus cyanopterus cyanopterus Dusky Woodswallow 

Artamidae 
 

Artamus leucorynchus 
White-breasted 
Woodswallow 

Artamidae ● Cracticus nigrogularis Pied Butcherbird 

Artamidae ● Cracticus tibicen Australian Magpie 

Artamidae ● Cracticus torquatus Grey Butcherbird 

Artamidae ● Strepera graculina Pied Currawong 

Dicruridae  Dicrurus bracteatus Spangled Drongo 

Rhipiduridae ● Rhipidura albiscapa Grey Fantail 

Rhipiduridae ● Rhipidura leucophrys Willie Wagtail 

Rhipiduridae  Rhipidura rufifrons Rufous Fantail 

Corvidae ● Corvus coronoides Australian Raven 

Corvidae  Corvus orru Torresian Crow 

Monarchidae ● Grallina cyanoleuca Magpie-lark 

Monarchidae  Monarcha melanopsis Black-faced Monarch 

Monarchidae  Myiagra rubecula Leaden Flycatcher 

Petroicidae ● Eopsaltria australis Eastern Yellow Robin 

Petroicidae  Microeca fascinans Jacky Winter 

Petroicidae  Petroica rosea Rose Robin 

Cisticolidae  Cisticola exilis Golden-headed Cisticola 

Megaluridae  Megalurus gramineus Little Grassbird 

Megaluridae  Megalurus timoriensis Tawny Grassbird 

Timaliidae ● Zosterops lateralis Silvereye 

Hirundinidae ● Hirundo neoxena Welcome Swallow 
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Family Name Observed Scientific Name Common Name 

Sturnidae ● Sturnus tristis* Common Myna 

Sturnidae  Sturnus vulgaris* Common Starling 

Nectariniidae ● Dicaeum hirundinaceum Mistletoebird 

Estrildidae ● Neochmia temporalis Red-browed Finch 

Passeridae  Passer domesticus* House Sparrow 

Motacillidae  Anthus novaeseelandiae Australian Pipit 

Amphibians 

Myobatrachidae ● Crinia signifera Common Eastern Froglet 

Myobatrachidae ● Limnodynastes peronii Brown-striped Frog 

Myobatrachidae  Limnodynastes tasmaniensis Spotted Grass Frog 

Myobatrachidae  Paracrinia haswelli Haswell's Froglet 

Myobatrachidae  Platyplectrum ornatum Ornate Burrowing Frog 

Myobatrachidae  Pseudophryne bibronii Bibron's Toadlet 

Myobatrachidae ● Pseudophryne coriacea Red-backed Toadlet 

Myobatrachidae  Uperoleia fusca Dusky Toadlet 

Myobatrachidae  Uperoleia laevigata Smooth Toadlet 

Hylidae  Litoria caerulea Green Tree Frog 

Hylidae  Litoria dentata Bleating Tree Frog 

Hylidae ● Litoria fallax Eastern Dwarf Tree Frog 

Hylidae  Litoria freycineti Freycinet's Frog 

Hylidae ● Litoria jervisiensis Jervis Bay Tree Frog 

Hylidae  Litoria latopalmata Broad-palmed Frog 

Hylidae  Litoria nasuta Rocket Frog 

Hylidae ● Litoria peronii Peron's Tree Frog 

Hylidae  Litoria revelata Revealed Frog 

Hylidae ● Litoria tyleri Tyler's Tree Frog 

Hylidae  Litoria verreauxii Verreaux's Frog 

Reptiles 

Gekkonidae  Nebulifera robusta Robust Velvet Gecko 

Pygopodidae  Lialis burtonis Burton's Snake-lizard 

Scincidae  Anomalopus swansoni Punctate Worm-skink 

Scincidae  Bellatorias major Land Mullet 
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Family Name Observed Scientific Name Common Name 

Scincidae  Calyptotis ruficauda Red-tailed Calyptotis 

Scincidae  Ctenotus robustus Robust Ctenotus 

Scincidae  Ctenotus taeniolatus Copper-tailed Skink 

Scincidae  Eulamprus quoyii Eastern Water-skink 

Scincidae  Eulamprus tenuis Barred-sided Skink 

Scincidae  Hemiergis decresiensis Three-toed Earless Skink 

Scincidae 
● 

Lampropholis delicata 
Dark-flecked Garden 
Sunskink 

Scincidae 
 

Lampropholis guichenoti 
Pale-flecked Garden 
Sunskink 

Scincidae  Saiphos equalis Three-toed Skink 

Scincidae  Saproscincus mustelinus Weasel Skink 

Scincidae  Tiliqua scincoides Eastern Blue-tongue 

Agamidae ● Amphibolurus muricatus Jacky Lizard 

Agamidae  Intellagama lesueurii Eastern Water Dragon 

Agamidae ● Pogona barbata Bearded Dragon 

Varanidae  Varanus varius Lace Monitor 

Typhlopidae  Anilios nigrescens Blackish Blind Snake 

Pythonidae  Morelia spilota Carpet & Diamond Pythons 

Colubridae  Dendrelaphis punctulatus Common Tree Snake 

Elapidae  Acanthophis antarcticus Common Death Adder 

Elapidae  Cacophis squamulosus Golden-crowned Snake 

Elapidae  Cryptophis nigrescens Eastern Small-eyed Snake 

Elapidae  Demansia psammophis Yellow-faced Whip Snake 

Elapidae  Hemiaspis signata Black-bellied Swamp Snake 

Elapidae  Hoplocephalus stephensii Stephens' Banded Snake 

Elapidae  Pseudechis porphyriacus Red-bellied Black Snake 

Elapidae ? Pseudonaja textilis Eastern Brown Snake 

Mammals 

Tachyglossidae  Tachyglossus aculeatus Short-beaked Echidna 

Dasyuridae  Antechinus flavipes Yellow-footed Antechinus 

Dasyuridae ● Antechinus stuartii Brown Antechinus 

Dasyuridae  Antechinus swainsonii Dusky Antechinus 

Dasyuridae  Dasyurus maculatus Spotted-tailed Quoll 
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Family Name Observed Scientific Name Common Name 

Peramelidae ● Isoodon macrourus Northern Brown Bandicoot 

Peramelidae  Perameles nasuta Long-nosed Bandicoot 

Phascolarctidae 
 

Phascolarctos cinereus 
Koala, Hawks Nest and 
Tea Gardens population 

Vombatidae  Vombatus ursinus Common Wombat 

Petauridae  Petaurus breviceps Sugar Glider 

Petauridae  Petaurus norfolcensis Squirrel Glider 

Pseudocheiridae  Pseudocheirus peregrinus Common Ringtail Possum 

Acrobatidae  Acrobates pygmaeus Feathertail Glider 

Phalangeridae  Trichosurus vulpecula Common Brushtail Possum 

Potoroidae  Potorous tridactylus Long-nosed Potoroo 

Macropodidae  Macropus giganteus Eastern Grey Kangaroo 

Macropodidae  Macropus rufogriseus Red-necked Wallaby 

Macropodidae  Wallabia bicolor Swamp Wallaby 

Pteropodidae ● Pteropus poliocephalus Grey-headed Flying-fox 

Rhinolophidae  Rhinolophus megaphyllus Eastern Horseshoe-bat 

Emballonuridae 
 

Saccolaimus flaviventris 
Yellow-bellied Sheathtail-
bat 

Molossidae  Austronomus australis White-striped Freetail-bat 

Molossidae ? Mormopterus norfolkensis 
Eastern coastal Freetail-
bat 

Molossidae ? Mormopterus ridei Eastern Free-tailed Bat 

Vespertilionidae  Chalinolobus gouldii Gould's Wattled Bat 

Vespertilionidae ● Chalinolobus morio Chocolate Wattled Bat 

Vespertilionidae  Falsistrellus tasmaniensis Eastern False Pipistrelle 

Vespertilionidae ● Miniopterus australis Little Bentwing-bat 

Vespertilionidae  Miniopterus schreibersii oceanensis Eastern Bentwing-bat 

Vespertilionidae  Myotis macropus Southern Myotis 

Vespertilionidae  Nyctophilus geoffroyi Lesser Long-eared Bat 

Vespertilionidae  Nyctophilus gouldi Gould's Long-eared Bat 

Vespertilionidae  Scoteanax rueppellii Greater Broad-nosed Bat 

Vespertilionidae  Scotorepens orion Eastern Broad-nosed Bat 

Vespertilionidae  Vespadelus darlingtoni Large Forest Bat 

Vespertilionidae ? Vespadelus pumilus Eastern Forest Bat 
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Family Name Observed Scientific Name Common Name 

Vespertilionidae  Vespadelus regulus Southern Forest Bat 

Vespertilionidae ? Vespadelus troughtoni Eastern Cave Bat 

Vespertilionidae ? Vespadelus vulturnus Little Forest Bat 

Muridae  Melomys burtoni Grassland Melomys 

Muridae  Mus musculus* House Mouse 

Muridae  Pseudomys gracilicaudatus Eastern Chestnut Mouse 

Muridae ● Pseudomys novaehollandiae New Holland Mouse 

Muridae ● Rattus sp.  

Muridae  Rattus fuscipes Bush Rat 

Muridae  Rattus lutreolus Swamp Rat 

Muridae  Rattus rattus* Black Rat 

Canidae ● Canis lupus* Dingo, domestic dog 

Canidae ● Vulpes vulpes* Fox 

Felidae  Felis catus* Cat 

Leporidae ● Lepus capensis* Brown Hare 

Leporidae  Oryctolagus cuniculus* Rabbit 
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1.0 INTRODUCTION 

This report has been commissioned by Anderson Environment and Planning to analyse bat 
echolocation call data (Anabat, Titley Electronics) collected from Hawks Nest, NSW. Data 
was provided electronically to the author. This report documents the methods involved in 
analysing bat call data and the results obtained only.  

2.0 METHODS 

The identification of bat echolocation calls recorded during surveys was undertaken using 
AnalookW (Chris Corben, Version 4.2n) software. The calls were recorded using Data 
Division Ratio 8. The identification of calls was undertaken with reference to Pennay et al. 
(2004) and through the comparison of recorded reference calls from north-eastern NSW. 
Reference calls were obtained from the NSW database and from the authors personal 
collection. 

 
Each call sequence (‘pass’) was assigned to one of five categories, according to the 
confidence with which an identification could be made, being: 
 

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

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

• Possible - Pass identified to species level but short duration or poor quality of the 
pass increases the chance of confusion with another species 

• Species group - Pass could not be identified to species level and could belong to 
one of two or more species. Occurs more frequently when passes are short or of 
poor quality 

• Unknown - Either background ‘noise’ files or passes by bats which are too short 
and/or of poor quality to confidently identify. 

Call sequences that were less than three pulses in length were not analysed and were 
assigned to ‘Unknown’ and only search phase calls were analysed. Furthermore, some 
species are difficult to differentiate using bat call analysis due to overlapping call 
frequencies and similar shape of plotted calls and in these cases calls were assigned to 
species groups.  
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The total number of passes (call sequences) per unit per night was tallied to give an index 
of activity.  
 
It should be noted that the activity levels recorded at different sites may not be readily able 
to be compared. Activity levels should not be compared among species as different species 
have different detectability due to factors such as call loudness, foraging strategy and call 
identifying features. Activity comparisons among sites are dependent on many variables 
which need to be carefully controlled during data collection and statistically analysed. 
Influential variables include wind, rain, temperature, duration of recording, season, detector 
and microphone sensitivity, detector placement, weather protection devices etc. 
 
Nomenclature follows the Australian Chiroptera taxonomic list described by Reardon et al. 
(2015). 

2.1 Characteristics Used to Differentiate Species 

Miniopterus australis was differentiated from Vespadelus pumilus, by characteristic 
frequency or the presence of a down-sweeping tail on pulses.  
 
Chalinolobus morio calls were differentiated from those of Vespadelus sp. by the presence 
of a down-sweeping tail on the majority of pulses.  

3.0 RESULTS 

A total of 2,058 call sequences were recorded, of which 43 call sequences were able to be 
analysed (ie were not ‘noise’ files or bat calls of short length). Of the bat calls, 10 call 
sequences (23 %) were able to be confidently identified (those classified as either definite 
or probable identifications) to species level (Table 3-1). Species recorded confidently within 
the site include:  
 

• Chalinolobus morio    (Chocolate Wattled Bat) 
• Miniopterus australis    (Little Bent-winged Bat) 

 
Additionally, the following bat species potentially occurred within the site, but could not be 
confidently identified (those calls classified as possible or as a species group): 

 
• Mormopterus norfolkensis    (Eastern coastal Free-tailed Bat) 
• Mormopterus ridei    (Ride’s Free-tailed Bat) 
• Vespadelus pumilus    (Eastern Forest Bat) 
• Vespadelus troughtoni    (Eastern cave bat) 
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• Vespadelus vulturnus    (Little Forest Bat) 
 
It should be noted that additional bat species may be present within the site but were not 
recorded by the detectors (or are difficult to identify by bat call) and habitat assessment 
should be used in conjunction with these results to determine the likelihood of occurrence 
of other bat species. 
 
Table 3-1 below summarises the results of the bat call analysis. 
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Table 3-1: Results of bat call analysis (number of passes per site per night) 

IDENTIFICATION 

A
na

ba
t 

10
/0

5/
20

18
 

A
na

ba
t 

11
/0

5/
20

18
 

A
na

ba
t 

12
/0

5/
20

18
 

A
na

ba
t 

13
/0

5/
20

18
 

DEFINITE 
    

Chalinolobus morio 2 - - - 

Miniopterus australis 7 - - - 

PROBABLE 
    

Miniopterus australis 1 - - - 

SPECIES GROUPS 
    

Chalinolobus gouldii /  Mormopterus norfolkensis / 
Mormopterus ridei 

- - - 1 

Chalinolobus gouldii / Mormopterus ridei 2 - - - 

 Chalinolobus morio / Vespadelus pumilus / 
Vespadelus vulturnus / Vespadelus troughtoni  

23 - - - 

Miniopterus australis / Vespadelus pumilus  7 - - - 

UNKNOWN 
    

 ‘Noise’ files 209 896 535 355 

Unknown 20 - - - 

TOTAL 271 896 535 356 
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4.0 SAMPLE CALLS 

A sample of the calls actually identified from the site for each species is given below. 
 

 
Figure 4-1: Chalinolobus morio definite call 

 
Figure 4-2: Miniopterus australis definite call 
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EPBC Act Assessment 

A search was conducted in May 2018 of Matters of National Environmental Significance 

(MNES) as relevant to the Environment Protection & Biodiversity Conservation Act 1999 

(EPBC Act). The following MNES are considered in this assessment. 

World Heritage Properties: 

The site is not a World Heritage area and is not in close proximity to any such area. 

National Heritage Places: 

The site is not a National Heritage place, and it is not in close proximity to any such place. 

Wetlands of International Significance (declared Ramsar wetlands); 

The Ramsar listed Myall Lakes, which comprises Bombah Broadwater, Boolambayte, Two 

Mile and Myall Lakes Wetlands together with lesser areas, is located approx. 5km north of 

the site, and as such no direct impacts would occur as a result of development of the site. 

The proposal will not significantly impact upon the Myall Lakes Wetland with the 

implementation of appropriate erosion and sediment controls. 

Great Barrier Reef Marine Park: 

The site is not part of, or within close proximity to, the Great Barrier Reef Marine Park. 

Commonwealth Marine Areas: 

The site is not part of, or within close proximity to, any Commonwealth Marine Area. 

Threatened Ecological Communities: 

The site does not contain any EPBC-listed TEC.  

Threatened Species: 

Threatened species listed within the EPBC Act that were recorded within the area during 

surveys include the New Holland Mouse (Pseudomys novaehollandiae). Development as 

proposed may reduce seasonal foraging and habitat resources in the immediate locality 

following the removal of approx. 1.55 ha of moderate condition vegetation and so there is 

some potential for an impact to occur on the species listed above. 
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Migratory Species: 

A number of EPBC listed migratory species have some potential to visit the site on an 

irregular basis. However, it is not considered that the development of this land as proposed 

is likely to significantly impact the potential habitat of such species or disrupt migratory 

patterns. 

EPBC Act Assessment Conclusion: 

Given the potential impacts to MNES, specifically foraging habitat for threatened fauna 

species, a referral under the EPBC Act is recommended in this instance. 
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SEPP 44 Koala Assessment 

Schedule 2 of State Environmental Planning Policy No. 44 – Koala Habitat Protection (SEPP 

44) lists tree species which are considered indicators of potential Koala habitat as they are 

known to be utilised as feed trees by Koalas. The presence of any of these tree species on a 

site proposed for development triggers the requirement for an assessment of the site for 

‘Potential Koala Habitat’ (PKH). 

PKH is defined in the SEPP as: 

“areas of native vegetation where the trees of the types listed in Schedule 2 constitute 

at least 15% of the total number of trees in the upper or lower strata of the tree 

component.” 

Site inspection revealed an absence of the Schedule 2 feed trees, the canopy being comprised 

solely of Eucalyptus pilularis.  

As such, consideration of whether the site contains ‘Core Koala Habitat’ is not required. 

CKH is defined in the SEPP as: 

“an area of land with a resident population of Koalas, evidenced by attributes such as 

breeding females (that is, females with young) and recent sightings of and historical 

records of a population.” 

No sign of Koalas or their presence has been noted on the site during the recent inspections 

or during the extensive surveys undertaken over the wider Hawks Nest/Tea Gardens area. 

Bionet searches indicate greater than 3,000 records within 1500m of the subject site, while 

only three (3) are within 200 metres of the site.  

Given the absence of any signs of Koalas or their presence, it is apparent that the site does 

not constitute CKH, and no further provisions of the policy apply to the site. 

Considerations of the Hawks Nest and Tea Gardens Endangered Koala Population is 
addressed within Stage 2 – Impact Assessment – Section 2.1.  
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MIDCOAST Council DCP4.1 Ecological Impacts 

MidCoast Council aims to ensure that development is designed in a manner that avoids, 

mitigates or offsets negative impacts on biodiversity and the quality and function of the 

natural environment and responds to relevant ecological constraints and opportunities. This 

requirement essentially mirrors the application of “Avoid & Minimise” within the 

Biodiversity Development Assessment Report (BDAR) process 

In considering whether to grant consent to a development, Council will consider biodiversity 

and ecological matters relevant to the development and the land which is affected by that 

development.  

Acronyms: VPA (Voluntary Planning Agreement), V / WMP (Vegetation and / or Wildlife 

Management Plan), PBP (Planning for Bushfire Protection) 

How the Sanderling Ave proposal meets or considers all twenty items of the DCP are 

included below.  

1. the avoidance (where possible) or minimisation of loss and harm to remnant native 

vegetation and trees and the habitat of wildlife populations 

While a small lot size and vegetated nature of the site does not permit clearing ‘avoidance’, 

loss will be minimised through retention of all trees outside of the development footprint 

and sympathetic design to prevent flow on effects such as altered hydrology and nutrient 

cycles which could lead to deferred degradation of the surrounding remnant vegetation.  

2. the protection of natural biodiversity, including native vegetation and wildlife, their 
habitats and biological processes and functions 

Vegetation within the golf course lands in addition to remnant coastal woodland / heath 

within and to the east of the site provides habitat and corridor values for a number of small 

to medium sized birds (predominantly wattlebirds, finches and wrens), small scansorial 

mammals (Bandicoots, native mice and rats) and arboreal mammals (Koalas and gliders).  

Removal of vegetation will result in a small reduction in corridor width between Bennett’s 

Beach and the golf course in line with the existing holiday park in the south. The golf course 

offers disturbed habitat corridor suitable for larger or more mobile species not reliant on 

dense predator cover including Koalas.  

No threatened flora occurs within the site and so removal will not represent a direct impact 

on local populations. 

3. the protection of all ecological values of the natural landscape including scenic, 

recreational, aesthetic and cultural heritage values 

The proposal will not restrict recreational access of the public to the ‘Tops to Myall’ walking 

trail along the eastern boundary and will contribute an increased presence near the beach 

access point to discourage antisocial and environmentally damaging behaviours such as 
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dumping and fires. Weed management and track maintenance provided by the club will 

reduce invasive weed load within the immediate vicinity and so achieve a ‘improve or 

maintain’ condition impact on the retained and surrounding habitat.  

4. the design and siting of the development (including the footprints of all built structures, 

access, services, bushfire asset protection zones, water management structures, and 

other ancillary features of that development) in the area of the land that is of least 

ecological or biodiversity constraint and where the siting of that development results 

in the least possible ecological or biodiversity related impact 

Asset protection zone will be contained wholly within the Lot and clearly demarcated with 

appropriate plain wire wildlife accessible fencing to prevent ‘creep’ during management 

activities such as mowing or slashing into the adjoining heath and woodland. Management 

practices will be reinforced through a VPA or W/VMP.  

In accordance with the principles of PBP elements of the built structure are to be positioned, 

where possible, to maximise the effectiveness of bushfire protection and defendable space 

including the positioning of barrier walls (such as windowless concrete garage walls), 

parking areas and access tracks.  

Lights should not face directly out towards bushland corridors and sound barriers 

positioned so to direct noise and movement towards the golf course.  

5. the appropriate siting and design of a development (including lot boundaries) with 

regards to the protection of agricultural sustainability (N/A), ecological integrity, 

topography, landform, native vegetation, wildlife habitat, wetlands and watercourses 

The proposal will not significantly alter the existing topography or landform; however, the 

site does experience periods of water impoundment after heavy rains. While the free 

draining nature of the sandy substrate leads to surface drainage after a number of hours this 

water could provide important replenishment of localised soil moisture. Ponding and 

infiltration occur in the south east corner to approx. 100m north along the eastern boundary 

sloping slightly in a northward’s direction. Water management and drainage plans will take 

into account and plan for retention of natural micro-catchments offsite, environmental 

water is not to be captured onsite and drained into the municipal stormwater system.  

Water infiltration supports the woodland community behind the dune which is 

characteristically more sheltered and moister in character than the heathland and dunal 

vegetation to the east. This is key to retaining the varied habitat niches for flora and fauna 

provided by the two communities occurring in close proximity with inappropriate fire 

regimes and disturbance history leading to increased shrub density and encroachment of 

heath species into the woodland.  

6. the adoption of suitable and effective protective safeguards that avoids, minimises or 

compensates for the clearing of habitat and native vegetation within any development 

Clearing for the development will comply with a W/VMP approved by council prior to 

commencement and comply with sound pre-clearing standards and safeguards including 
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pre-clearing surveys, clearing supervision by a project ecologist and protection of key 

features as well as equipment hygiene and any species-specific considerations applicable to 

the site. 

7. the capability of the land to accommodate the development without impairment or 

harm to important ecosystem services functions and the condition, ecological value 

and significance of fauna and flora 

The proposal will result in a minor narrowing of corridor width for important local species 

such as Koala and Squirrel Glider to equal the width between the Holiday Park and Bennett’s 

Beach to the south. These highly mobile species are adaptable and can make use of habitat 

canopy only habitat to move and feed successfully. Additional planting of appropriate feed 

trees at suitable spacings on and around the golf course can improve mobility between the 

core habitat areas in the south-east and south-west from the site. Mapping of local Koala 

population movements indicates that movement does not tend to occur east or north-east 

of the golf course.  

Offsetting / supplementary habitat would be most useful in the south-west corner of the 

course (Koala’s) – See item 8 below.  

8. the avoidance of fragmentation or disturbance of wildlife habitats and the protection, 

maintenance and (where possible) enhancement of ecological linkages and wildlife 

corridors in a local, subregional and regional context 

Hawks Nest town centre has developed in such a way as to significantly restrict connectivity 

between natural areas to the north and south with movement only possible around the town 

via the bank of the Myall River or 120m strip along Bennet’s Beach of which 60m is 

vegetated. The proposal will not result in a notable restriction of the north south corridor, 

but may increase fragmentation of the already isolated Myall Park surrounds from the 

Bennett’s Beach corridor.  

Additional plantings associated with the VPA are probably best used in enabling movement 

across the south – west corner of the golf course to repair those linkages through the highly 

urban town centre.  

The proposal is unlikely to have a notable impact on corridors in the regional context. 

9. the avoidance (where possible) and minimisation of negative impacts on natural 

landscapes that provide key ecological services provisions, including but not limited to, 

rainforests, wetlands, riparian zones, vegetated steep lands, rare, regionally significant 

or poorly conserved ecological communities, threatened species habitats, endangered 

ecological communities and protected land 

Of the above, only threatened species habitat is applicable to the site. Regenerating coastal 

heath provides habitat for the federally listed New Holland Mouse. As this species is not 

listed at a state level an EPBC referral will be prepared to address considerations separately.  
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Refer to Items 5, 7, 8, 14, 17 & 18 re non-core and corridor habitat values for locally 

threatened species.  

10. the identification and active protection of natural landscapes that provide key 

ecological services provisions, including but not limited to, rainforests, wetlands, 

riparian zones, vegetated steep lands, rare, regionally significant or poorly conserved 

ecological communities, threatened species habitats, endangered ecological 

communities and protected land, including the need to adopt buffers of adequate width 

and configuration to such areas to protect them from the overt direct or indirect effects 

of that development 

Does not apply. 

11. the compensating or offsetting of unavoidable impacts of a development such that the 

natural environment and native biodiversity is maintained or improved. The provision 

of any offsets should be located on the development site or as close as possible to the 

area of impact, and not beyond the bounds of the Great Lakes Local Government Area 

Recently enacted new legislation concerning the Biodiversity Conservation Act 2016 (BC 

Act) and the Biodiversity Offsets Scheme (BOS) standardised the assessment of Biodiversity 

Values in NSW. When a proposal triggers the need for assessment under the scheme (as is 

the case for this proposal) preparation and assessment of a Biodiversity Development 

Assessment Report (BDAR) which determines the type and amount of Biodiversity Credits 

a proposal is liable for, and must retire, before an approved development can commence. 

While Council is the determining authority and can place additional local offset 

requirements in the form of VWMP’s, binding covenants, replacement plantings, habitat 

supplementation and similar, the avenue to retire Biodiversity Credits is at the discretion of 

the proponent and can involve purchase of credits on the market, payment into the BC Trust 

or establishment of a Stewardship Site.  

The proponent offers to enter a VPA under Division 7.1 Subdivision 2 of the Environmental 

Planning and Assessment Act 1979 at the rezoning and development stage. The rezoning 

VPA can be found in Appendix F, a Vegetation Fauna Management Plan (VFMP) would be 

prepared and to be fully funded and signed off prior to approval at the DA stage.  

12. where primary koala food tree species occur, the means with which the development 

would avoid such trees and where, if impacts on such trees are unavoidable, the means 

with which there would be a long-term net gain in the representation of primary koala 

food tree species as a consequence of that development 

No primary koala food tree species occur within the site or immediate surrounds.  

13. where hollow bearing trees (comprising trees with cavities, hollows, splits or 

decorticating bark capable of providing roosting, denning or refuge sites for native 

vertebrate fauna) occur, the means with which the development would avoid such trees 

and where, if impacts on such trees are unavoidable, the means with which there would 

be a long term net gain in the representation of denning opportunities for hollow 

dependent native wildlife as a consequence of that development 
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No hollow bearing trees occur within the site or immediate surrounds.  

14. the adequate, effective and active conservation management of areas of high 

biodiversity conservation value of the land of a development site and/ or a restoration 

or an offset area through a permanent, executed legal mechanism and the preparation, 

funding and implementation of a habitat or restoration management plan 

The proponent will enter a VPA under Division 7.1 Subdivision 2 of the Environmental 

Planning and Assessment Act 1979 which will include preparation and resourcing of a 

Vegetation and Fauna Management Plan for the development site, golf course and adjoining 

lands as defined in consultation with council. This will form a binding agreement to improve 

biodiversity values in the locality via actions including weed management, habitat 

supplementation, feed and habitat tree planting and corridor value enhancement through a 

legally executed mechanism to be fully funded and signed off prior to approval at the DA 

stage. A VPA at this rezoning stage proposes to establish offset plantings to support the Koala 

population, establishment of landscaping, walkways and seating along Sanderling Ave as a 

memorial walk, capital contribution to Hawks Nest surf club, and management contributions 

for the “Tops to Myall Heritage Walking Trail”. 

15. the management of risks associated with bush fire in a manner that does not 

unreasonably compromise and minimises or avoids impacts on native vegetation, 

wildlife and wildlife habitats 

All asset protection measures are to be accommodated within the lot boundary, and that 

boundary clearly delineated with fauna appropriate fencing to prevent ‘creep’ of 

management actions such as mowing or slashing. Management actions (consistent with PBP 

regulations) will be administered under the WFMP and tied to performance criteria to 

protect adjoining bushland from unapproved additional clearing or thinning.  

16. the containment, within a single lot, of the area of a holding that comprises land that 

is zoned E2 Environmental Conservation 

Does not apply. 

17. the encouragement of conservation and recovery of populations of threatened 

biodiversity within a development and/ or any offset areas 

Actions in accordance with VFMP to achieve improvements in habitat quality and 

connectiveness within lands immediately surrounding the golf club or otherwise agreed to 

as local offsets. A core focus of the VFMP will be habitat and movement support for the local 

Koala population and will be approved by council prior to consent at the development stage 

and bound by a VPA under Division 7.1 Subdivision 2 of the Environmental Planning and 

Assessment Act 1979. 

Works will include but are not limited to planting primary and secondary koala feed trees, 

habitat augmentation including nest boxes, ground logs, corridor planning for small 

nectivorous fauna including appropriately spaced groups of shrubs, educational signage, 

appropriate fencing and timing of vegetation maintenance such as slashing to occur outside 
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key flowering periods for locally occurring orchid and flora species with the intent of 

establishing and maintaining a range of habitats to improve local biodiversity values in an 

effective and efficient manner.   

18. the adoption of suitable and effective protective safeguards that avoids impacts to 

areas of high conservation value native vegetation and native wildlife populations and 

their habitats from any harm or impact associated with the introduction or 

encouragement of domestic pets, invasive exotic plants and animals and grazing 

animals 

Residential ‘no cat’ binding covenant to be enacted to mitigate high impact peripheral 

impacts associated with cat’s in close proximity to remnant vegetation, particularly given 

the importance of coastal heath to preferred small bird and mammal prey species. 

Strata managed native landscaping will limit the introduction of exotic garden species and 

dumping of green waste associated with the interaction zone between residential and 

natural areas. This approach will also facilitate greater control and effectiveness over the 

selection and placement of key feed or habitat vegetation to facilitate fauna movement along 

corridors.  

19. the means with which priority invasive environmental weeds would be effectively and 

actively controlled and suppressed on the development site for the life of the 

development 

The VFMP will develop strategies for the development and offset lands to proactively 

manage high threat exotic weeds such as Bitou Bush, Lantana, Rhodes Grass, Morning Glory 

(various species), Mother of Millions and others by landscape or bush regeneration 

professionals as part of an ongoing works program tied to VFMP performance criteria. The 

VFMP under a VPA similar to that proposed at the current rezoning stage which commits 

capital to the “Tops to Myall Walking Trail” a portion of which can be allocated to weed 

control in lands adjacent to the development site.  

20. consideration of the location and style of fencing on the land on the development site 

to enclose and/ or protect areas of high conservation value native vegetation and 

native wildlife populations and their habitats 

Placement of buildings, access points and tracks will consider implications for their effect 

on the movement of people between spaces and plan accordingly to direct foot traffic away 

from important vegetation or habitats.  

Where fencing is required it must be fauna friendly, approved by council and take Koala 

movements into account. Fencing may constitute simple plain wire barrier fencing but must 

be fit for purpose and must never contain barb wire.  

  



 

Sanderling Avenue Hawks Nest BDAR –1474  December 2018 

 

 

 

 

 

 

 

 

 

Appendix F – Offset Strategy and Commitments 



 

Sanderling Avenue Hawks Nest BDAR –1474  December 2018 

Hawks Nest Golf Club Development Offset Strategy and 
Commitments  

Offset strategies, when applied post application of avoid and minimise principles to project 

design, can successfully take action to assess ecological constraints and opportunities and 

implement measures to achieve improvement in overall biodiversity values within a locality. 

As part of the proposed redevelopment of the Hawks Nest Golf Club the proponent commits 

to undertake biodiversity offset measures within the LGA in addition to requirements for 

compulsory Biodiversity Offsets as administered under the Biodiversity Conservation Act 

2016 via the Biodiversity Offsets Scheme. 

The proposed offset measures are consistent with OEH principles for the use of biodiversity 

offsets in NSW which define offset actions as those which enhance habitat, reconstruct 

habitat in strategic areas to link areas of conservation value, increase buffer zones around 

areas of conservation value, and remove threats by conservation agreements or reservation. 

To achieve these outcomes offsets must be enduring, agreed to prior to the impact occurring, 

quantifiable, targeted appropriate and enforceable.  

As per the request from Council and in accordance with Division 7.1 Subdivision 2 of the 

Environmental Planning and Assessment Act 1979, the proponent proposes to prepare and 

submit a Voluntary Planning Agreement (VPA) for the development at the rezoning and 

development stage to offset immediate impacts and early establishment of long-term offset 

priorities including corridor and feed tree support for the local Koala population.   

Voluntary Planning Agreement Offer (Rezoning Stage) 

A VPA which will include capital funding towards the following items outside of the 

development area.  

• The establishment of offset plantings to support the local Hawks Nest/Tea Gardens 

Koloa populations  

• The establishment of the “John Davis Memorial Walk” along Sanderling Avenue, the 

walk will include landscaping, walkways, seating and interpretative signage  

• Capital contribution towards improvements to the Hawks Nest Surf Club building 

and/or surf lifesaving equipment  

• Capital contribution to the “Michael Rowe Walk” that forms the Hawks Nest section 

of the “Tops to Myall Heritage Walking Trail”  

Voluntary Planning Agreement Offer (Development Stage) 

As per the guiding offset principle of ‘no net loss’ and ‘improvement of biodiversity values’ 

the proponent proposed to prepare a Vegetation and Fauna Management Plan (VFMP) to be 

approved by council prior to consent at the development stage and bound by a VPA under 

Division 7.1 Subdivision 2 of the Environmental Planning and Assessment Act 1979. This 
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document will provide the mechanism by which biodiversity offset, mitigation and 

management objectives are defined and achieved. The VFMP will;  

• Define offset aims and objectives  

• Map biodiversity values and management areas including movement corridors 

• Provide specific, measurable and detailed plans of action  

• Set performance targets and criteria 

• Include a detailed implementation budget 

• Commit capital to implement the VFMP 

• Be enforceable 

• Encompass the site, golf course and immediate surrounds  

A key outcome of the document will be to improve connectivity between preferred koala 

habitat to the south and west of the town centre, enhance habitat values for local flora and 

fauna and improve resilience of the local ecosystem through managing noxious weeds and 

degrading processes.  

Links 

OEH principles for the use of biodiversity offsets in NSW  

https://www.environment.nsw.gov.au/biodivoffsets/oehoffsetprincip.htm 

  

https://www.environment.nsw.gov.au/biodivoffsets/oehoffsetprincip.htm
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Assessment Id Assessment name

Report Created
20/12/2018

00010755/BAAS17002/18/00011102 Hawks Nest Golf Club

Vegetation Zones

Assessor Name
Craig  Anderson

Assessor Number
BAAS17002

# Name PCT Condition Area Minimum 
number
of plots 

Management zones

1 1646_Benchmark 1646-Smooth-barked Apple - Blackbutt - 
Old Man Banksia woodland on coastal 
sands of the Central and Lower North 
Coast

Benchmark 1.24 1

BAM data last updated *
18/12/2018

BAM Data version *
5

* Disclaimer: BAM data last updated may indicate either complete or partial update of the 
BAM calculator database. BAM calculator database may not be completely aligned with 
Bionet.

Proposal Details

Page 1 of 1

BAM Vegetation Zones Report



Assessment Id Proposal Name

Report Created
20/12/2018

00010755/BAAS17002/18/00011102 Hawks Nest Golf Club

Threatened species reliably predicted to utilise the site. No surveys are required for these 
species. Ecosystem credits apply to these species.

Common Name Scientific Name Vegetation Types(s)
Barking Owl Ninox connivens 1646-Smooth-barked Apple - Blackbutt - Old Man Banksia 

woodland on coastal sands of the Central and Lower North 
Coast

Black-chinned 
Honeyeater (eastern 
subspecies)

Melithreptus gularis 
gularis

1646-Smooth-barked Apple - Blackbutt - Old Man Banksia 
woodland on coastal sands of the Central and Lower North 
Coast

Common Blossom-
bat

Syconycteris 
australis

1646-Smooth-barked Apple - Blackbutt - Old Man Banksia 
woodland on coastal sands of the Central and Lower North 
Coast

Diamond Firetail Stagonopleura 
guttata

1646-Smooth-barked Apple - Blackbutt - Old Man Banksia 
woodland on coastal sands of the Central and Lower North 
Coast

Eastern Bentwing-
bat

Miniopterus 
schreibersii 
oceanensis

1646-Smooth-barked Apple - Blackbutt - Old Man Banksia 
woodland on coastal sands of the Central and Lower North 
Coast

Eastern Chestnut 
Mouse

Pseudomys 
gracilicaudatus

1646-Smooth-barked Apple - Blackbutt - Old Man Banksia 
woodland on coastal sands of the Central and Lower North 
Coast

Eastern False 
Pipistrelle

Falsistrellus 
tasmaniensis

1646-Smooth-barked Apple - Blackbutt - Old Man Banksia 
woodland on coastal sands of the Central and Lower North 
Coast

Eastern Freetail-bat Mormopterus 
norfolkensis

1646-Smooth-barked Apple - Blackbutt - Old Man Banksia 
woodland on coastal sands of the Central and Lower North 
Coast

Assessor Name
Craig  Anderson

Assessor Number
BAAS17002

BAM data last updated *
18/12/2018

BAM Data version *
5

* Disclaimer: BAM data last updated may indicate either 
complete or partial update of the BAM calculator database. 
BAM calculator database may not be completely aligned with 
Bionet.

Proposal Details

Page 1 of 3

BAM Predicted Species Report



Eastern Osprey Pandion cristatus 1646-Smooth-barked Apple - Blackbutt - Old Man Banksia 
woodland on coastal sands of the Central and Lower North 
Coast

Gang-gang 
Cockatoo

Callocephalon 
fimbriatum

1646-Smooth-barked Apple - Blackbutt - Old Man Banksia 
woodland on coastal sands of the Central and Lower North 
Coast

Glossy Black-
Cockatoo

Calyptorhynchus 
lathami

1646-Smooth-barked Apple - Blackbutt - Old Man Banksia 
woodland on coastal sands of the Central and Lower North 
Coast

Golden-tipped Bat Kerivoula papuensis 1646-Smooth-barked Apple - Blackbutt - Old Man Banksia 
woodland on coastal sands of the Central and Lower North 
Coast

Greater Broad-nosed 
Bat

Scoteanax rueppellii 1646-Smooth-barked Apple - Blackbutt - Old Man Banksia 
woodland on coastal sands of the Central and Lower North 
Coast

Grey-crowned 
Babbler (eastern 
subspecies)

Pomatostomus 
temporalis 
temporalis

1646-Smooth-barked Apple - Blackbutt - Old Man Banksia 
woodland on coastal sands of the Central and Lower North 
Coast

Grey-headed Flying-
fox

Pteropus 
poliocephalus

1646-Smooth-barked Apple - Blackbutt - Old Man Banksia 
woodland on coastal sands of the Central and Lower North 
Coast

Koala Phascolarctos 
cinereus

1646-Smooth-barked Apple - Blackbutt - Old Man Banksia 
woodland on coastal sands of the Central and Lower North 
Coast

Little Bentwing-bat Miniopterus australis 1646-Smooth-barked Apple - Blackbutt - Old Man Banksia 
woodland on coastal sands of the Central and Lower North 
Coast

Little Eagle Hieraaetus 
morphnoides

1646-Smooth-barked Apple - Blackbutt - Old Man Banksia 
woodland on coastal sands of the Central and Lower North 
Coast

Little Lorikeet Glossopsitta pusilla 1646-Smooth-barked Apple - Blackbutt - Old Man Banksia 
woodland on coastal sands of the Central and Lower North 
Coast

Masked Owl Tyto 
novaehollandiae

1646-Smooth-barked Apple - Blackbutt - Old Man Banksia 
woodland on coastal sands of the Central and Lower North 
Coast

Powerful Owl Ninox strenua 1646-Smooth-barked Apple - Blackbutt - Old Man Banksia 
woodland on coastal sands of the Central and Lower North 
Coast
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Regent Honeyeater Anthochaera phrygia 1646-Smooth-barked Apple - Blackbutt - Old Man Banksia 
woodland on coastal sands of the Central and Lower North 
Coast

Speckled Warbler Chthonicola 
sagittata

1646-Smooth-barked Apple - Blackbutt - Old Man Banksia 
woodland on coastal sands of the Central and Lower North 
Coast

Spotted Harrier Circus assimilis 1646-Smooth-barked Apple - Blackbutt - Old Man Banksia 
woodland on coastal sands of the Central and Lower North 
Coast

Spotted-tailed Quoll Dasyurus maculatus 1646-Smooth-barked Apple - Blackbutt - Old Man Banksia 
woodland on coastal sands of the Central and Lower North 
Coast

Square-tailed Kite Lophoictinia isura 1646-Smooth-barked Apple - Blackbutt - Old Man Banksia 
woodland on coastal sands of the Central and Lower North 
Coast

Swift Parrot Lathamus discolor 1646-Smooth-barked Apple - Blackbutt - Old Man Banksia 
woodland on coastal sands of the Central and Lower North 
Coast

Turquoise Parrot Neophema pulchella 1646-Smooth-barked Apple - Blackbutt - Old Man Banksia 
woodland on coastal sands of the Central and Lower North 
Coast

Varied Sittella Daphoenositta 
chrysoptera

1646-Smooth-barked Apple - Blackbutt - Old Man Banksia 
woodland on coastal sands of the Central and Lower North 
Coast

White-bellied Sea-
Eagle

Haliaeetus 
leucogaster

1646-Smooth-barked Apple - Blackbutt - Old Man Banksia 
woodland on coastal sands of the Central and Lower North 
Coast

Yellow-bellied 
Sheathtail-bat

Saccolaimus 
flaviventris

1646-Smooth-barked Apple - Blackbutt - Old Man Banksia 
woodland on coastal sands of the Central and Lower North 
Coast

Common Name Scientific Name Vegetation Types(s)
Yellow-bellied Glider Petaurus australis 1646-Smooth-barked Apple - Blackbutt - Old Man Banksia 

woodland on coastal sands of the Central and Lower North 
Coast

Threatened species not within the area of these PCT's
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Assessment Id Proposal Name

Report Created
20/12/2018

00010755/BAAS17002/18/0001110
2

Hawks Nest Golf Club

List of Species Requiring Survey
Name Presence Survey Months
Angophora inopina
Charmhaven Apple

No (surveyed)
Jan Feb Mar Apr May Jun

NovOctSepAugJul Dec

Burhinus grallarius
Bush Stone-curlew

No (surveyed)
Jan Feb Mar Apr May Jun

NovOctSepAugJul Dec

Callistemon linearifolius
Netted Bottle Brush

No (surveyed)
Jan Feb Mar Apr May Jun

NovOctSepAugJul Dec

Diuris praecox
Rough Doubletail

No (surveyed)
Jan Feb Mar Apr May Jun

NovOctSepAugJul Dec

Calyptorhynchus lathami
Glossy Black-Cockatoo

No (surveyed)
Jan Feb Mar Apr May Jun

NovOctSepAugJul Dec

Eucalyptus camfieldii
Camfield's Stringybark

No (surveyed)
Jan Feb Mar Apr May Jun

NovOctSepAugJul Dec

Eucalyptus parramattensis subsp. 
decadens
Eucalyptus parramattensis subsp. 
decadens

No (surveyed)
Jan Feb Mar Apr May Jun

NovOctSepAugJul Dec

Assessor Name

Assessor Number
BAAS17002

Craig  Anderson

BAM data last updated *
18/12/2018

BAM Data version *
5

* Disclaimer: BAM data last updated may indicate either complete 
or partial update of the BAM calculator database. BAM calculator 
database may not be completely aligned with Bionet.

Proposal Details

Page 1 of 5

BAM Candidate Species Report



Cercartetus nanus
Eastern Pygmy-possum

No (surveyed)
Jan Feb Mar Apr May Jun

NovOctSepAugJul Dec

Melaleuca groveana
Grove's Paperbark

No (surveyed)
Jan Feb Mar Apr May Jun

NovOctSepAugJul Dec

Thesium australe
Austral Toadflax

No (surveyed)
Jan Feb Mar Apr May Jun

NovOctSepAugJul Dec

Crinia tinnula
Wallum Froglet

No (surveyed)
Jan Feb Mar Apr May Jun

NovOctSepAugJul Dec

Cryptostylis hunteriana
Leafless Tongue Orchid

No (surveyed)
Jan Feb Mar Apr May Jun

NovOctSepAugJul Dec

Diuris arenaria
Sand Doubletail

No (surveyed)
Jan Feb Mar Apr May Jun

NovOctSepAugJul Dec

Hoplocephalus bitorquatus
Pale-headed Snake

No (surveyed)
Jan Feb Mar Apr May Jun

NovOctSepAugJul Dec

Lathamus discolor
Swift Parrot

No (surveyed)
Jan Feb Mar Apr May Jun

NovOctSepAugJul Dec

Litoria aurea
Green and Golden Bell Frog

No (surveyed)
Jan Feb Mar Apr May Jun

NovOctSepAugJul Dec

Litoria brevipalmata
Green-thighed Frog

No (surveyed)
Jan Feb Mar Apr May Jun

NovOctSepAugJul Dec

Lophoictinia isura
Square-tailed Kite

No (surveyed)
Jan Feb Mar Apr May Jun

NovOctSepAugJul Dec
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Miniopterus australis
Little Bentwing-bat

Yes (surveyed)
Jan Feb Mar Apr May Jun

NovOctSepAugJul Dec

Miniopterus schreibersii 
oceanensis
Eastern Bentwing-bat

No (surveyed)
Jan Feb Mar Apr May Jun

NovOctSepAugJul Dec

Haliaeetus leucogaster
White-bellied Sea-Eagle

Yes (surveyed)
Jan Feb Mar Apr May Jun

NovOctSepAugJul Dec

Uperoleia mahonyi
Mahony’s Toadlet

No (surveyed)
Jan Feb Mar Apr May Jun

NovOctSepAugJul Dec

Dromaius novaehollandiae - 
endangered population
Emu population in the New South 
Wales North Coast Bioregion and 
Port Stephens local government area

No (surveyed)
Jan Feb Mar Apr May Jun

NovOctSepAugJul Dec

Tetratheca juncea
Black-eyed Susan

No (surveyed)
Jan Feb Mar Apr May Jun

NovOctSepAugJul Dec

Tyto novaehollandiae
Masked Owl

No (surveyed)
Jan Feb Mar Apr May Jun

NovOctSepAugJul Dec

Anthochaera phrygia
Regent Honeyeater

No (surveyed)
Jan Feb Mar Apr May Jun

NovOctSepAugJul Dec

Callocephalon fimbriatum
Gang-gang Cockatoo

No (surveyed)
Jan Feb Mar Apr May Jun

NovOctSepAugJul Dec

Phascolarctos cinereus - 
endangered population
Koala, Hawks Nest and Tea Gardens 
population

Yes (surveyed)
Jan Feb Mar Apr May Jun

NovOctSepAugJul Dec
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Hieraaetus morphnoides
Little Eagle

No (surveyed)
Jan Feb Mar Apr May Jun

NovOctSepAugJul Dec

Ninox connivens
Barking Owl

No (surveyed)
Jan Feb Mar Apr May Jun

NovOctSepAugJul Dec

Ninox strenua
Powerful Owl

No (surveyed)
Jan Feb Mar Apr May Jun

NovOctSepAugJul Dec

Pandion cristatus
Eastern Osprey

No (surveyed)
Jan Feb Mar Apr May Jun

NovOctSepAugJul Dec

Petaurus norfolcensis
Squirrel Glider

No (surveyed)
Jan Feb Mar Apr May Jun

NovOctSepAugJul Dec

Phascogale tapoatafa
Brush-tailed Phascogale

No (surveyed)
Jan Feb Mar Apr May Jun

NovOctSepAugJul Dec

Phascolarctos cinereus
Koala

No (surveyed)
Jan Feb Mar Apr May Jun

NovOctSepAugJul Dec

Planigale maculata
Common Planigale

No (surveyed)
Jan Feb Mar Apr May Jun

NovOctSepAugJul Dec

Prostanthera densa
Villous Mint-bush

No (surveyed)
Jan Feb Mar Apr May Jun

NovOctSepAugJul Dec

Pteropus poliocephalus
Grey-headed Flying-fox

Yes (surveyed)
Jan Feb Mar Apr May Jun

NovOctSepAugJul Dec

Rhizanthella slateri
Eastern Australian Underground 
Orchid

No (surveyed)
Jan Feb Mar Apr May Jun

NovOctSepAugJul Dec
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Senecio spathulatus
Coast Groundsel

No (surveyed)
Jan Feb Mar Apr May Jun

NovOctSepAugJul Dec

Name
Allocasuarina simulans Nabiac Casuarina

Chalinolobus dwyeri Large-eared Pied Bat

Myotis macropus Southern Myotis

Vespadelus troughtoni Eastern Cave Bat

Corybas dowlingii Red Helmet Orchid

Petrogale penicillata Brush-tailed Rock-wallaby

List of Species Not On Site
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Assessment Id Proposal Name

Report Created
20/12/2018

00010755/BAAS17002/18/00011102 Hawks Nest Golf Club

Assessor Name
Craig  Anderson

Assessor Number
BAAS17002

No Changes

Proponent Names

Candidate Serious and Irreversible Impacts
Nil

Nil

Proposal Details

Additional Information for Approval

PCTs With Customized Benchmarks

Predicted Threatened Species Not On Site

BAM data last updated *

18/12/2018

BAM Data version *
5

* Disclaimer: BAM data last updated may indicate either 
complete or partial update of the BAM calculator database. BAM 
calculator database may not be completely aligned with Bionet.
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Ecosystem Credit Summary

PCT TEC Area Credits
1646-Smooth-barked Apple - Blackbutt - Old Man Banksia 
woodland on coastal sands of the Central and Lower North 
Coast

Not a TEC 1.2 47.00

Credit classes for 
1646

Like-for-like options
Any PCT in the below Class And in any of below trading 

groups
Containing HBT In the below IBRA subregions

Coastal Dune Dry Sclerophyll Forests 
(including PCT's 685, 776, 1074, 1135, 1184, 
1618, 1637, 1646, 1647, 1648, 1775 )

Coastal Dune Dry Sclerophyll 
Forests - < 50% cleared group 
(including Tier 7 or higher).

Yes Karuah Manning,Hunter, Macleay Hastings, 
Mummel Escarpment and Upper Hunter.
                      or
Any IBRA subregion that is within 100 
kilometers of the outer edge of the 
impacted site.

Species Credit Summary

Name
Petaurus australis / Yellow-bellied Glider
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Species Area Credits
Haliaeetus leucogaster / White-bellied Sea-Eagle 0.0 0.00
Miniopterus australis / Little Bentwing-bat 0.0 0.00
Phascolarctos cinereus - endangered population / Koala, Hawks Nest and Tea Gardens population 0.0 0.00
Pteropus poliocephalus / Grey-headed Flying-fox 0.0 0.00

Haliaeetus leucogaster/
White-bellied Sea-Eagle

1646_Benchmark Like-for-like options
Only the below Spp In the below IBRA subregions

Haliaeetus leucogaster/White-bellied Sea-Eagle Any in NSW

Miniopterus australis/
Little Bentwing-bat

1646_Benchmark Like-for-like options
Only the below Spp In the below IBRA subregions

Miniopterus australis/Little Bentwing-bat Any in NSW
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Phascolarctos cinereus - 
endangered 
population/
Koala, Hawks Nest and 
Tea Gardens population

1646_Benchmark Like-for-like options
Only the below Spp In the below IBRA subregions

Phascolarctos cinereus - endangered 
population/Koala, Hawks Nest and Tea Gardens 
population

Any in NSW

Pteropus poliocephalus/
Grey-headed Flying-fox

1646_Benchmark Like-for-like options
Only the below Spp In the below IBRA subregions

Pteropus poliocephalus/Grey-headed Flying-fox Any in NSW
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Assessment Id Proposal Name

Report Created
20/12/2018

Ecosystem credits for plant communities types (PCT), ecological communities & threatened species habitat

00010755/BAAS17002/18/00011102 Hawks Nest Golf Club

Assessor Name

Assessor Number
BAAS17002

Craig  Anderson

Zone Vegetation zone 
name

Vegetation 
integrity loss / 
gain

Area (ha) Constant Species sensitivity to gain class (for 
BRW)

Biodiversity risk 
weighting

Candidate 
SAII

Ecosystem 
credits

Smooth-barked Apple - Blackbutt - Old Man Banksia woodland on coastal sands of the Central and Lower North Coast
1 1646_Benchmark 100.0 1.2 0.25 High Sensitivity to Potential Gain 1.50 47

Subtotal 47
Total 47

BAM data last updated *

18/12/2018

BAM Data version *
5

* Disclaimer: BAM data last updated may indicate either complete or partial update of 
the BAM calculator database. BAM calculator database may not be completely aligned 
with Bionet.

Proposal Details

Page 1 of 2
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Species credits for threatened species

Vegetation zone name Habitat condition (HC) Area (ha) / individual (HL) Constant Biodiversity risk weighting Candidate SAII Species credits
Haliaeetus leucogaster / White-bellied Sea-Eagle ( Fauna )

1646_Benchmark 100.0 0 0.25 2 N/A 0
Subtotal 0

Miniopterus australis / Little Bentwing-bat ( Fauna )

1646_Benchmark 100.0 0 0.25 3 True 0
Subtotal 0

Phascolarctos cinereus - endangered population / Koala, Hawks Nest and Tea Gardens population ( Fauna )

1646_Benchmark 100.0 0 0.25 2 False 0
Subtotal 0

Pteropus poliocephalus / Grey-headed Flying-fox ( Fauna )

1646_Benchmark 100.0 0 0.25 2 N/A 0
Subtotal 0
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Assessment Id Proposal Name

Report Created
20/12/2018

00010755/BAAS17002/18/00011102 Hawks Nest Golf Club

Assessor Name
Craig  Anderson

Assessor Number
BAAS17002

No Changes

Proponent Name(s)

Candidate Serious and Irreversible Impacts
Nil

Nil

Proposal Details

Additional Information for Approval

PCTs With Customized Benchmarks

Predicted Threatened Species Not On Site

BAM data last updated *

18/12/2018

BAM Data version *
5

* Disclaimer: BAM data last updated may indicate either 
complete or partial update of the BAM calculator database. BAM 
calculator database may not be completely aligned with Bionet.
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Ecosystem Credit Summary

PCT TEC Area Credits
1646-Smooth-barked Apple - Blackbutt - Old Man Banksia 
woodland on coastal sands of the Central and Lower North 
Coast

Not a TEC 1.2 47.00

Credit classes for 
1646

Like-for-like options
Any PCT in the below Class And in any of below trading 

groups
Containing HBT In the below IBRA subregions

Coastal Dune Dry Sclerophyll Forests 
(including PCT's 685, 776, 1074, 1135, 1184, 
1618, 1637, 1646, 1647, 1648, 1775 )

Coastal Dune Dry Sclerophyll 
Forests - < 50% cleared group 
(including Tier 7 or higher).

Yes Karuah Manning,Hunter, Macleay Hastings, 
Mummel Escarpment and Upper Hunter.
                      or
Any IBRA subregion that is within 100 
kilometers of the outer edge of the 
impacted site.

Variation options
Any PCT in the below Formation And in any of below trading 

groups
Containing HBT In the below IBRA regions/subregions

Name
Petaurus australis / Yellow-bellied Glider
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Dry Sclerophyll Forests (Shrubby sub-
formation)

Tier 7 or higher Yes (including 
artificial)

IBRA Region: NSW North Coast,
                      or
Any IBRA subregion that is within 100 
kilometers of the outer edge of the 
impacted site.

Species Area Credits
Haliaeetus leucogaster / White-bellied Sea-Eagle 0.0 0.00
Miniopterus australis / Little Bentwing-bat 0.0 0.00
Phascolarctos cinereus - endangered population / Koala, Hawks Nest and Tea Gardens population 0.0 0.00
Pteropus poliocephalus / Grey-headed Flying-fox 0.0 0.00

Species Credit Summary

Haliaeetus leucogaster/
White-bellied Sea-Eagle

1646_Benchmark Like-for-like options
Only the below Spp In the below IBRA subregions

Haliaeetus leucogaster/White-bellied Sea-Eagle Any in NSW

Variation options
Any Spp in the below Kingdom Any species with same or 

higher category of listing 
under Part 4 of teh BC Act 
showb below

In the below IBRA subregions

Page 3 of 6

BAM Biodiversity Credit Report (Variations)



Fauna Vulnerable Karuah Manning,Hunter, Macleay 
Hastings, Mummel Escarpment and 
Upper Hunter.
                      or
Any IBRA subregion that is within 100 
kilometers of the outer edge of the 
impacted site.

Miniopterus australis/
Little Bentwing-bat

1646_Benchmark Like-for-like options
Only the below Spp In the below IBRA subregions

Miniopterus australis/Little Bentwing-bat Any in NSW

Variation options
Any Spp in the below Kingdom Any species with same or 

higher category of listing 
under Part 4 of teh BC Act 
showb below

In the below IBRA subregions

Fauna Vulnerable Karuah Manning,Hunter, Macleay 
Hastings, Mummel Escarpment and 
Upper Hunter.
                      or
Any IBRA subregion that is within 100 
kilometers of the outer edge of the 
impacted site.
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Phascolarctos cinereus - 
endangered 
population/
Koala, Hawks Nest and 
Tea Gardens population

1646_Benchmark Like-for-like options
Only the below Spp In the below IBRA subregions

Phascolarctos cinereus - endangered 
population/Koala, Hawks Nest and Tea Gardens 
population

Any in NSW

Variation options
Any Spp in the below Kingdom Any species with same or 

higher category of listing 
under Part 4 of teh BC Act 
showb below

In the below IBRA subregions

Fauna Endangered Population Karuah Manning,Hunter, Macleay 
Hastings, Mummel Escarpment and 
Upper Hunter.
                      or
Any IBRA subregion that is within 100 
kilometers of the outer edge of the 
impacted site.

Pteropus poliocephalus/
Grey-headed Flying-fox

1646_Benchmark Like-for-like options
Only the below Spp In the below IBRA subregions

Pteropus poliocephalus/Grey-headed Flying-fox Any in NSW

Variation options
Any Spp in the below Kingdom Any species with same or 

higher category of listing 
In the below IBRA subregions
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under Part 4 of teh BC Act 
showb below

Fauna Vulnerable Karuah Manning,Hunter, Macleay 
Hastings, Mummel Escarpment and 
Upper Hunter.
                      or
Any IBRA subregion that is within 100 
kilometers of the outer edge of the 
impacted site.
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Assessment Id Payment data version Report created

20/12/2018

Ecosystem credits for plant communities types (PCT), ecological communities & threatened species habitat

00010755/BAAS17002/18/000111
02

PCT list

Species list

Include PCT common name Credits

Yes 1646 - Smooth-barked Apple - Blackbutt - Old Man Banksia woodland on coastal sands of the Central and Lower North Coast 47

Include Species Credits

Yes Miniopterus australis (Little Bentwing-bat) 0

Yes Phascolarctos cinereus - endangered population (Koala, Hawks Nest and Tea Gardens population) 0

Yes Pteropus poliocephalus (Grey-headed Flying-fox) 0

Yes Haliaeetus leucogaster (White-bellied Sea-Eagle) 0

Revision number

041
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Species credits for threatened species

IBRA sub region PCT common name Baseline
price

Dynamic
coefficient

Market
coefficient

Risk
premiu

m

Administ
rative
cost

Methodology 
adjustment 

factor

Price per
credit

No. of
ecosystem

credits

Final credits
price

Karuah 
Manning

1646 - Smooth-barked Apple - 
Blackbutt - Old Man Banksia 
woodland on coastal sands of the 
Central and Lower North Coast 
Warning: This PCT has NO trades 
recorded

$1,998.31 33.10% $20.00 1.0000 $2,679.75 47 $125,948.28

$125,948.28

$12,594.83

$138,543.11

Subtotal (excl. GST)

GST

Total ecosystem credits (incl. GST)

Species profile 
ID

Species Threat status Price per credit Risk premium Administrative cost No. of species 
credits

Final credits price

10533 Miniopterus australis (Little 
Bentwing-bat)

Vulnerable $486.10 24.8700% $20.00 0 Contact BCT for 
pricing

10615 Phascolarctos cinereus - 
endangered population (Koala, 
Hawks Nest and Tea Gardens 
population)

Endangered 
Population

$486.10 24.8700% $20.00 0 Contact BCT for 
pricing
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10697 Pteropus poliocephalus (Grey-
headed Flying-fox)

Vulnerable $816.33 24.8700% $20.00 0 Contact BCT for 
pricing

20322 Haliaeetus leucogaster (White-
bellied Sea-Eagle)

Vulnerable $163.27 24.8700% $20.00 0 Contact BCT for 
pricing

Contact BCT for 
pricing

Contact BCT for 
pricing

Contact BCT for 
pricing

Subtotal (excl. GST)

GST

Total species credits (incl. GST)

Grand total $138,543.11
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Appendix H – CVs 

 



CRAIG ANDERSON 
Curriculum Vitae 

An environmental professional with over 20 years experience providing high level ecological 
services, advice, strategic direction and management for sectors such as land development, 
infrastructure, conservation, government, legal, mining & quarrying. 

 
 

Personal Details 
 

Full Name: Craig John Anderson 
Date of Birth: 5 November 1971 
Postal Address: PO Box 210, ADAMSTOWN NSW 2289 
Email: craig@andersonep.com.au 
Phone Mobile: 0418 681 581 

 
 
 

Qualifications 
 

• Bachelor of Applied Science (Environmental Assessment & Management) University of Newcastle, 
New South Wales (1994). 

• Completing a Graduate Diploma in Archaeological Heritage through University of New England (one 
subject to complete). 

 
 
 

Licencing 
 

• NSW Scientific Investigation Licence SL101313 
 

• NSW Animal Research Authority 
 

• NSW Accredited Biobanking Assessor No. 150 
 
• NSW Biodiversity Accredited Assessor BAAS: 17002 

 
 

Further Education & Training (select summary) 
 

• Biobank and Biocertification Assessors Training Course / BAAS Fast-track Accreditation Course 
 

• Animal Ethics Training (University of Newcastle / NSW DPI) 
 

• RFS / PIA NSW Consulting Planners Bushfire Training 
 

• Bush Regeneration Training 
 

• OH&S Induction Training / Green Card 
 

• NSW Driver’s Licence: Car (Class “C”). Experienced 4WD operator. 
 

• Occupational Health & Safety Training, including legal compliance requirements of Officers (Standard 
11 & S1,S2,S3). 

 
• + various other vocational environmental and computer based training sessions. 

mailto:craig@andersonep.com.au


Fields of Special Competence 
 

• Production and peer review of detailed environmental impact assessment documentation. Author and 
/ or Manager of hundreds of ecological / environmental / bushfire / historical heritage / archaeological 
heritage / strategic & statutory planning documents over nearly 25 years of environmental work 
 

• Biobanking & Biodiversity Offset Commissions – initial scoping and feasibility, BAM impact assessments 
and BDAR reporting, biobank calculations, Stewardship site creation 
 

• Detailed ecological field survey, covering all aspects of terrestrial and aquatic flora and fauna 
 

• Expert witness legal representation 
 

• Ecological Management Planning, ranging from individual species to full ecosystem management 
 

• Project Management and delivery of complex projects, including projects worth more than $100M 
 

• Project Management (including areas outside environmental sphere) 
 

• Environmental Due Diligence processes for both asset procurement and divestment 
 

• Management and co-ordination of teams producing EIA documentation 
 

• Identification of strategic approval pathways and key project risk evaluation and management 
 

• Extensive experience in conflict resolution, impact mediation and outcome negotiation on large scale 
and contentious projects 

 
• Environmental peer review and ecological compliance auditing 

 
• Project advocacy and representation with all levels of stakeholders 

 
• Detailed knowledge of land and infrastructure development processes 

 

Professional Affiliations / Memberships (past / present) 
 

• Hunter Bird Observers Club (HBOC). Current member of Records Appraisal Committee, previous elected 
Committee Member. 

 
• Ecological Consultants Association of NSW (ECA). Current member. Involved in the initial formulation 

of the Association. Served two terms as an elected Councillor. 
 

• Society for Growing Australian Plants (SGAP). 
 

• Hunter Coal Environment Group (HCEG). 
 

• NSW Minerals Council (NSWMC), including Executive Committee Meetings representation. 
 

• Queensland Resources Council (QRC). 
 

• Bird Observers Club of Australia (BOCA). 
 

• Urban Development Institute of Australia (UDIA). 
 

• Planning Institute of Australia (PIA). 
 

• Australasian Bat Society (ABS). 
 

• Frog and Tadpole Study Group (FATS). 



• Society of Frogs and Reptiles (SOFAR). 
 

• Hunter Heritage Network (HHN). 
 

Employment History 
 

2013-present 

2012-present 

2010-2012 

 
2009 – 2010 

 
 

2010 
 
 

2006 – 2009 
 
 
 

2001 – 2006 
 
 
 

2000 – 2001 
 
 

1996 – 1999 
 
 

1995 – 1996 
 
 

1995 

Director / Principal Consultant 
Anderson Environment & Planning, Environment & Planning Consultants, Newcastle 

 
Director 
Habitat Indoor / Outdoor Living, Furniture, Homewares & Design, Newcastle 

 
General Manager Sustainable Development 
Cockatoo Coal Ltd, Coal Mining Company, 
Newcastle / Sydney / Brisbane 

 
Independent Environmental Expert 
Donaldson Conservation Trust 

 
Principal - Environment 
RPS, Development Consultants, Newcastle 

 
Manager Environment Group 
RPS HSO, Development Consultants, Newcastle 
(Company sold to UK listed Company RPS in Nov 2006) 

 
Manager         Environment         Group         /        Director 
Harper Somers O’Sullivan, Development Consultants, Newcastle. 
(Company Director & shareholder as of July 2003) 

 
Senior Ecologist & NSW Projects Manager 
Wildthing Environmental Consultants, Salt Ash. 

 
Ecologist 
Wildthing Environmental Consultants, Salt Ash. 

 
Ecologist / Environmental Officer 
Pulver Cooper & Blackley, Engineers & Surveyors, Newcastle. 

 
Environmental Officer / Cadastral Survey Assistant 
Kel Nagle Cooper & Associates, Golf Course Design & Construction Newcastle. 

 
 
 



IAN BENSON 
Curriculum Vitae 

 
Ian works with AEP in the role of Senior Ecologist. He is an experienced field ecologist, bird 
watcher and a regular participant in wader surveys. Ian has previously had a successful career 
as a project manager with a local geotechnical engineering firm. His background in project 
management and soil sciences combined with his ecological knowledge is utilised in a diverse 
array of applications in his current role. 

 

Qualifications 

 Graduate Diploma in Science (Ecology) University of New England (2014) 

 Bachelor Engineering (Civil) University of Newcastle (2008) 

 

Further Education & Training (select summary) 
 

 Biobank and Biocertification Assessors Training Course  

 Advanced Plant Identification (University of New South Wales) 

 NSW Class C Driver’s Licence. Experienced 4WD operator 

 Occupational Health & Safety Training 

 Rail Industry Worker 

 ARTC Safety Induction for Contractors (NSW) 

 ARTC Hunter Bulk Terminal Induction 

 

Fields of Special Competence 

 Biobanking & Biodiversity Offset Commissions – initial scoping and feasibility, BAM impact assessments 
and BDAR reporting, biobank calculations, Stewardship site creation 

 Detailed knowledge of environmental legislation and approval pathways 

 Ecological field survey and habitat assessment covering terrestrial and aquatic flora and fauna. 
Experienced in camera trap methods particularly targeting cryptic and difficult to identify mammal 
species. 

 Highly proficient at avifauna surveys, including challenging wetland and shorebird environs 

 Project Management 

 Soil science 

 



Professional Affiliations / Memberships (past / present) 

 Hunter Bird Observers Club (HBOC) 

 Australasian Seabird Group 

 Graduate Member of The Institution of Engineers Australia in the Civil College 
 
 
Relevant Employment History 
 
2018-Current Senior Ecologist 
  Anderson Environment & Planning, Newcastle 
 
Currently employed by Anderson Environment & Planning as a Senior Ecologist overseeing all aspects of the business 
including training and management of field and office staff undertaking ecology and bushfire works to assist in the 
provision of consulting services to land, property, mining industry, legal and government sectors. Covering 
ecological, project management, environmental, planning services, advices, strategy and representation. 
 
 
2016-2018 Ecologist 
  Anderson Environment & Planning, Newcastle 
 
Currently employed by Anderson Environment & Planning to assist in the provision of consulting services to land, 
property, mining industry, legal and government sectors. Covering ecological, project management, environmental, 
planning services, advices, strategy and representation.  
 
 
2012-2016 Project Manager 
  Douglas Partners, Newcastle 
 
As a project manager with Douglas Partners I was responsible for proposal and tender preparation, planning, 
implementation and reporting of geotechnical and geo-environmental investigations for a broad range of projects 
including site classification, foundations, pavements, bridges and slope stability. I was required to liaise with clients 
regarding project requirements, project goals and deadlines. I was responsible for the development and 
implementation of Work Health and Safety Plans as well as Environmental Plans and documentation. This included 
the development of safe work procedures, safety inspections on site and implementing improved safety procedures 
with staff. I was responsible for ensuring projects were completed on time and on budget whilst meeting the clients’ 
expectations and achieving quality assurance standards. 
 
 
2008-2012 Geotechnical Engineer 
  Douglas Partners, Newcastle 
 
As a geotechnical engineer for Douglas Partners I was involved in the planning and implementation of geotechnical 
investigations for a wide range of development in the Hunter Valley area. I was primarily involved in site supervision 
of geotechnical investigations using drilling rigs for boreholes, truck mounted cone penetration testing and test pit 
excavations using excavators and backhoes. My role also included site inspections involving the assessment of 
conditions for piles, piers and shallow footings. I also undertook site walkovers for assessment of mine subsidence 
and slope stability. 
 
 
2007-2008 Undergraduate Geotechnical Engineer 
  Douglas Partners, Newcastle 
 
Whilst an undergraduate engineer with Douglas Partners I experienced a broad range of practice areas and 
developed a diverse range of engineering skills. 



Relevant Ecological Experience  
 
2013 - Current Bird Surveyor 
  Hunter Bird Observers Club 
 
Volunteer survey work for Hunter Bird Observers Club for regular wader and water bird counts and Tomago and 
Kooragang Island. 
 
2017 – Current Birdata Moderator 
  Birdlife Australia 
 
Volunteer moderating and vetting bird surveys from Birdata which is the Birdlife Australia Atlas to ensure a robust 
database for both the Hunter Valley and Central Coast reporting areas totalling approximately 5000 surveys per year. 



BROOKE CORRIGAN 
Curriculum Vitae 

 
Brooke works with AEP in the role of Ecologist. She is an experienced bush regenerator and a 
regular supervisor of Landcare groups. Brooke has a successful career as an ecosystem 
restoration specialist focusing on landscape wide management and reconstruction projects, 
as a project manager with a local firm. Her background in project management and 
restoration planning combined with her ecological knowledge is utilised in a diverse array of 
applications in her current role. 

 

Qualifications 

 Graduate Diploma in Project Management University of New England (2010) 

 Bachelor Environmental Science University of Newcastle (2004) 

 

Further Education & Training (select summary) 
 

 NSW Class C Driver’s Licence. Experienced 4WD operator. 

 Occupational Health & Safety Training 

 Mine Industry Worker 

 Rio Tinto Coal and Allied General Induction 

 Glencore General Induction 

 Chainsaw Operation – fell trees, trim and crosscut 

 Certificate 3 in Chemical Application (AQF3) 

 

Fields of Special Competence 

 Ecological field survey, covering terrestrial and aquatic flora and fauna 

 Highly proficient at botanical surveys, including challenging remote and isolated environs 

 Project Management 

 Restoration Science 

 

Professional Affiliations / Memberships (past / present) 

 Certified Environmental Practitioner Program (CEnvP) (mem# 0656) 

 Environment Institute of Australia and New Zealand (EIANZ) (mem# 208228) 



 
Relevant Employment History 
 
2017-present Ecologist 
  Anderson Environment & Planning, Newcastle 
 
Currently employed by Anderson Environment & Planning to assist in the provision of consulting services to land, 
property, mining industry, legal and government sectors. Covering ecological, project management, environmental, 
planning services, advices, strategy and representation.  
 
 
2014-2017 Special Projects Crew Supervisor 
  Toolijooa, Hunter Region 
 
As a crew supervisor with Toolijooa I was responsible - Supervising large environmental rehabilitation planting and 
weed management programs on mine, power station and suburban development offset and rehabilitation areas. I 
was responsible for providing technical direction on appropriate bush regeneration methods and chemical 
application and accurate Flora and Fauna identification, vital in EEC works. I was required to liaise with clients 
regarding project requirements, project goals and deadlines. I was responsible for the development and 
implementation of Work Health and Safety Plans as well enforcing company compliance with mining sector and civil 
clients. This included the development of safe work procedures, safety inspections on site and implementing 
improved safety procedures with staff. I was responsible for ensuring projects were completed on time and on 
budget whilst meeting the clients’ expectations and achieving quality assurance standards. 
 
 
2008-2014 Rehabilitation and Weed Control Consultant 
  Hunter Land Management, Maitland. 
 
As a consultant and project manager for Hunter Land Management I was involved in the planning and 
implementation of environmental restoration projects for a wide range of landholders in the Hunter Valley area. I 
was primarily involved in development of Vegetation Management Plans, Weed Action Plans, Riparian Management 
Plans, Seed Collection Strategies, Land Management Plans and intensive site survey. My role also included 
supervision and management of on-ground crews to implement weed control, landscape, planting and fencing 
projects and all associated documentation.  
 
 
 
Relevant Ecological Experience  
 
2016 - Current Landcare Supervisor 
  Central Coast Council 
 
Paid group support for Wamberal Dune Care and Three Creek Landcare groups providing professional guidance and 
heaving lifting/chemical application. 
 
 




