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Abbreviations 

Abbreviation Meaning 
AOBV Areas of Outstanding Biodiversity Value 

BAM Biodiversity Assessment Methodology 

BC Act Biodiversity Conservation Act 2016 
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SAII Serious and Irreversible Impacts 

TBCD Threatened Biodiversity Data Collection 
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EXECUTIVE SUMMARY 

 
Fraser Ecological has been engaged by Wayne Attard (c/o McKinlay Morgan and Associates) to 
prepare a Biodiversity Development Assessment Report (BDAR) for prepare an impact 
assessment of the proposed four lot residential subdivision on the terrestrial ecology located at 
457 Bells Line of Road, Kurmond in the Hawkesbury City Council LGA. 

 
This BDAR has been prepared in accordance with the Office of Environment and Heritage (OEH) 
(2020) Biodiversity Assessment Method (BAM). The Biodiversity Offset Scheme (BOS) applies to 
the Proposal, as it would require clearing of native vegetation that is mapped on the Biodiversity 
Values Map (BVM). Note, this is a ‘streamlined assessment’, in accordance with Appendix C of 
the BAM (‘Streamlined assessment module – Small area’). 

 
The vegetation tree canopy identified on-site is consistent with Plant Community Type (PCT) No. 
PCT 3320 – Cumberland Shale Plains Woodland in highly degraded form:  

 
• PCT Vegetation Formation: Grassy woodlands 
• PCT Vegetation Class: Coastal valley grassy woodlands 
 

The PCT 3320 is consistent with a form of Cumberland Plain Woodland Threatened Ecological 
Community – Critically Endangered Ecological Community listed under the Biodiversity 
Conservation Act 2016 and Environmental Protection and Biodiversity Conservation Act 1999. 
This has been updated in the BAM C entry as part of this revision for the credit reports.  

 
Future development on-site as a result of the proposal would require the minimum removal of 
seven (7) locally native trees which is not considered a significant area of vegetation removal in 
relation to the other twenty (21) other trees to be retained (see Figure 9 and Figure 10) for the 
location of native trees on the Subject Land).  
 
The patches of vegetation community within the four-lot subdivision have a canopy and sub-
canopy comprised of the following species: 
 

- Eucalyptus tereticornis (Forest Redgum) 

- Eucalyptus saligna (Sydney Bule Gum) 

- Ceratopetalum apetalum (Coachwood) 

The condition of the vegetation on site can considered to be in very poor condition (Vegetation 
Zone 1 & 2). This is reflected in the low Vegetation Integrity Score. It is limited to canopy species 
with limited regeneration of the understorey. It generally lacks small trees shrubs and extensive 
areas of native groundcovers typically associated with a remnant vegetation community in good 
condition.  
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There is a small patch of regenerating Acacia spp. and some Couch (Cynodon dactylon) occurring 
in the middle of the property that have been taken into account for updated Vegetation 2 (refer 
Council RFI Aug 2024). The ground cover is dominated by introduced pasture grasses and High 
Threat Exotic weeds.  
 
The vegetation within the Subject Land is comprised primarily of exotic paddock grasses and 
isolated paddock trees with most of the ground covered by introduced grasses and forbs (this was 
verified by recent grassland quadrats undertaken across the site). The condition of the vegetation 
for a majority of the site is in very poor condition. It is limited to canopy species with no native 
regeneration of the understorey.  There is only a very small cover of leaf litter and a few logs of 
fallen dead timber (dead timber can be relocated to VMP areas without influencing bushfire fuel 
loads). 
 
There is a sparse occurrence of native grasses and forbs were also present amongst the 
groundcover, including locally common Geranium homeanum and Microlaena stipoides recorded 
in the BAM plot (south-eastern corner of the property). This been accounted for in the BAM 
calculator impacts for Vegetation Zone 1. Most of these areas will be protected and enhanced as 
part of the future proposed VMP area. 
 
The native vegetation community within Vegetation Zone 1 & 2 does not retain its original 
structural integrity and has mostly been modified as pasture grazing paddock. It generally has low 
native resilience and ability for the soil seed bank to regenerate to a fully structured community – 
particularly in the middle of the property (Vegetation Zone 2). 

One hollow-bearing tree may indirectly impacted by the proposed development (Tree 15) despite 
the proposed building envelope showing this tree could be retained (refer to Figure 10). It contains 
potential roosting habitat for common marsupials and microbats. We have updated this version 
of the report to include this tree into the ‘indirectly impacted’ area calculations as directed in the 
latest Council RFI.  

Adhering to the recommended pre-clearing protocols under the supervision of a Project Ecologist 
will avoid significant impacts to local fauna populations. The hollow can also be re-located by 
suitably experienced professionals and will be assessed in further detail as part of future dwelling 
house construction development application after subdivision stage. It can be relocated into the 
proposed VMP native vegetation protection and enhancement areas. It is not considered a 
significant tree and has a low Safe Use Life Expectancy (SULE) rating. 

The recently amended plans include the provision of three (3) VMP areas that can be revegetated 
with fully structured native vegetation. These areas would be subject to a Vegetation Management 
Plan (VMP) and a positive covenant on the title of the property to inform future owners of these 
restriction as to user requirements. We have made sure that these three vegetation areas do not 
contradict bushfire or wastewater requirements. This allows on-site revegetation as biodiversity 
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1 INTRODUCTION 
Fraser Ecological have been engaged by Wayne Attard (c/o McKinlay Morgan and 
Associates) to provide a Biodiversity Development Assessment Report (BDAR) on the 
impact of the proposed four lot residential subdivision development at 457 Bells line of 
Road Kurmond located in the Hawkesbury City Council LGA. 

See Figure 1 and 2 for the location & aerial maps showing property boundaries. The 
subdivision layout and proposed dwelling parcels, roads, and APZ are displayed in 
Figure 2. 

The trigger for this BDAR is that the Subject Land is marked on the NSW DPE’s Sensitive 
Biodiversity Values Map (https://www.environment.nsw.gov.au/biodiversity/biodiversity-
values-map.htm) (Figure 3). 

BAM plot and quadrat surveys were undertaken on the 13th April 2023. Further vegetation 
surveys and plots were conducted on the 23rd April 2024. 

This revision of the report addresses Council’s Request For Further Information/ Peer 
Review letter dated 21st March 2024 and 8th August 2024. 

 Description of the Site and Proposal 
The study site is located approximately 65 km north-west of the Sydney CBD situated in 
the Hawkesbury City Council LGA (Figure 1). The surrounding neighbourhood is 
characterised by rural lands and remnant bushland. The subject property is known as 
457 Bells Line of Rd, Kurmond NSW (Lot 31, DP7565). The total property size is 2.37 
ha.  
 
The site is located within the: 
 

 Sydney Basin Bioregion 
 Yengo IBRA Subregion 
 Cumberland Mitchell landscape 

 

The proposed plans prepared by McKinlay and Morgan & Associates show the layout of 
the proposed subdivision and dwelling envelopes. The proposed development comprises 
a four-lot subdivision (referred to as Lots 21-24). Please refer to the proposed 
development plans provided on the following pages.  

Future development on-site as a result of the proposed subdivision would require the 
minimum removal of seven (7) locally native trees (Figure 9 and Figure 12). This is not 
considered a significant area of vegetation removal in relation to the twenty-one (21) native 
trees to be retained, protected and enhanced by the provision of a future Vegetation 
Management Plan (which can include revegetation of canopy trees).  
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We have added in the following proposed impact areas to address Council’s latest RFI 
(8th August 2024) for indirect impacts: 

- Vegetation Zone 1 (BAM Plot 1) isolated paddock trees with some native understorey  
(0.28 ha directly impacted for indicative building envelope and other areas indirectly 
by future APZs) 

- Vegetation Zone 2 (BAM Plot 4) showing some regenerating Acacias and isolated 
paddock trees (0.297ha directly impacted for indicative building envelope and other 
areas indirectly by future APZs) 

Improvements to the three remnant patches of native vegetation on the Subject 
Property will be specified in a separate Vegetation Management Plan Report (VMP) 
provided prior to the release of the Subdivision Certificate. The three distinct 
Vegetation Management Plan Zones are depicted in Figure 9 and Figure 10 
(northern boundary, south-east and south west corner of property).  

As already stated in the previous BDAR revision, the following points briefly summarise 
the intended outcome of the three VMP Zones:  

• Improvement to the health and condition of the native vegetation community. The 
existing vegetation has been identified as a ‘poor’ condition PCT 3320 (mostly 
isolated paddock trees with an understorey of predominantly exotic groundcovers). 
The planting of representative vegetation from PCT 3320 in the VMP Zones, much 
of which is not currently present on the Subject Land, will improve the vegetation 
community. 

• The VMP will form part of a Positive Covenant on the title of the property under the 
Conveyancing Act 1919. This will ensure the VMP Zones are able to be properly 
maintained, enable regeneration and long-term establishment of native PCT 3320 
as on-site offset. It will be legally enforceable by Council.  

The total area of native vegetation that will be impacted the Subject Land has been 
estimated using accurate GIS software to be updated to 0.577 ha (formerly 0.14 ha). This 
value was re-entered into the BAM calculator as part of this revision. Due to the poor 
condition of Vegetation 2 (middle of the site), this has not increased the ecosystem credit 
retirement requirements.   
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 Aim and Approach 
This report has been prepared in accordance with the BAM (DPIE 2020a) and aims to: 

• Describe the biodiversity values present within the Subject Land, including the 
extent of native vegetation, vegetation integrity and the presence of Threatened 
Ecological Communities (TECs); 

• Determine the habitat suitability within the Subject Land for candidate threatened 
species; 

• Prepare an impact assessment in regard to potential impacts of the proposed 
development on biodiversity values, including potential prescribed impacts and 
SAIIs within the Subject Land; 

• Discuss and recommend efforts to avoid and minimise impacts on biodiversity 
values; and 

• Calculate the biodiversity credits (i.e., ecosystem credits and species credits) that 
measure potential impacts of the subdivision on biodiversity values. This 
calculation will inform the decision maker as to the number and class of offset 
credits required to be purchased and retired as a result of the proposal. 
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Figure 2. Site Map displaying subdivision layout and proposed dwelling parcels, roads, and 
APZ (Created by Waratah Bushfire Planning (GIS)) 
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Figure 3. DPIE Sensitive Biodiversity Values Map (Source: NSW Department of Planning and 
Environment, Created by Waratah Bushfire Planning (GIS)). 
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1.2.1 Database Searches 

The following database searches were undertaken, in order to compile a list of 
threatened flora and fauna species predicted to occur in the area: 

• Review of threatened fauna and flora records within a 10 km radius of the site, 
contained in the OEH Atlas of NSW Wildlife (NSW BioNet).  

• Review of the MNES records within a 10 km radius of the site, using the 
Commonwealth Department of Environment and Energy (DEE), EPBC Act 
Protected Matters Search Tool.  

1.2.2 Vegetation Mapping 

Southeast NSW Native Vegetation Classification and Mapping (NSW OEH 2011 
update)- SCIVI. VIS_ID 2230 

Classification and descriptions of native vegetation types of southeast NSW (including 
the South Coast and parts of the eastern tablelands), and map of extant distribution of 
these veg types at 1:100 000 interpretation scale. Based on the South Coast - Illawarra 
Vegetation Integration (SCIVI) Project, which aimed to integrate many previous 
vegetation classification and mapping works to produce a single regional classification 
and map plus information on regional conservation status of vegetation types, to inform 
the South Coast and Illawarra Regional Strategies. Vegetation classification based on a 
compilation of ~ 8,500 full-floristic field survey sites from previous studies. Classified 
vegetation types referred to previous studies. Distribution of veg types was mapped by 
spatial interpolation (modelling) from classified sites, using a hybrid decision-tree/expert 
system. Final model was cut to 'extant' boundaries using a compiled coverage of aerial 
photograph interpretation (API) of woody and wetland vegetation boundaries. A total of 
189 vegetation types were identified, and types related to Endangered Ecological 
Communities are highlighted.; VIS_ID 2230. 

 

The Native Vegetation of the Sydney Metropolitan Area - Version 3.1 (OEH, 2016) 
VIS_ID 4489 

This layer contains digital mapping of the native vegetation communities of the Sydney 
Metropolitan area. Vegetation communities have been derived from the analysis of 2200 
floristic sites collated for the study area. Identified vegetation communities have been 
related to currently listed threatened ecological communities listed under the NSW TSC 
Act, 1995 and the Commonwealth EPBC Act, 1999. Native vegetation communities have 
been mapped using a combination of detailed image interpretation, relationships 
between sample sites and abiotic environmental variables. The derived digital data layer 
includes fields that describe the vegetation community, interpreted dominant species and 
understorey characteristics, interpretation confidence, disturbance type and severity, 
NSW vegetation formation and classes and related NSW Plant Community Types. These 
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are described in detail in technical reports OEH (2016) The Native Vegetation of the 
Sydney Metropolitan Area. Volume 1: Technical Report. Version 3.0. Office of 
Environment and Heritage Sydney. OEH (2016) The Native Vegetation of the Sydney 
Metropolitan Area. Volume 2: Vegetation Community Profiles. Version 3.0. NSW Office 
of Environment and Heritage, Sydney. Version 3.0 of the Native Vegetation of the Sydney 
Metropolitan Area updates the Plant Community Type and Biometric Vegetation Type of 
each map unit. 

 

NSW State Vegetation Type Map (Department of Planning and Environment 2022) 
 
The State Vegetation Type Map (SVTM) is a regional-scale map of NSW Plant 
Community Types. This map represents the current extent of each Plant Community 
Type, Vegetation Class and Vegetation Formation, across all tenures in NSW. Further, 
a SVTM map of pre-clearing is also available separately here. This map is updated 
periodically as part of the Integrated BioNet Vegetation Data program to improve quality 
and alignment to the NSW vegetation classification hierarchy. 
 
It is accessed via the following link: 
https://datasets.seed.nsw.gov.au/dataset/nsw-state-vegetation-type-map 
 
This release represents the first state-wide vegetation coverage using the NSW 
vegetation classification hierarchy, including the revised eastern NSW PCT classification 
C1.1. The “M1” in the version release number (C1.1.M1), represents the first map release 
against PCT master list version C1.1 
This coverage supersedes pre-release versions (v1.1 and v1.1.1) and 7 individual prior 
regional coverages including: Sydney Metropolitan Area Mapping, SVTM Border Rivers 
Gwydir – Namoi, SVTM Central West – Lachlan, SVTM Riverina – Murray, SVTM 
Western, SVTM Central Tablelands, and SVTM Upper Hunter. 
Limitations on Use:  This mapping data may be used as a guide to the occurrence and 
distribution of Plant Community Types, Vegetation Classes, and Vegetation Formations, 
before and after clearing. 
Users of these maps should note the following issues which will be address in future 
SVTM versions: 

• PCT attribution errors – corrected as better information becomes available 
Spatial errors or omissions (eg, gaps and slithers or mapping linework 
inaccuracies) 

• Eastern NSW PCT classification topologies differ from central and western 
NSW classification topologies 

• Some PCTs mapped as part of earlier regional coverages have since been 
discontinued 

• Some PCTs approved in BioNet have not been mapped due to technical 
issues 
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• Spatial and data gaps and discontinuities may occur at the edges of former 
regional coverages. 

• Pre-clearing coverage for central NSW is not currently available 

Map data may be downloaded, viewed within the SEED Map Viewer, or accessed via 
the underlying ArcGIS REST Services or WMS for integration in GIS or business 
applications. 
The Trees Near Me NSW app provides quick access to view the map using a mobile 
device or desktop. Download the app from Google Play or the App Store, or access the 
web site at https://treesnearme.app. 

1.2.3 Literature Review 

Information sources reviewed included, but were not necessarily limited to: 

• Aerial Photograph Interpretation (API); 

• Relevant guidelines, including: 

o OEH Biodiversity Assessment Method, 2017 No 469 

o NSW Guide to Surveying Threatened Plants (OEH, 2016) 

o 'Species credit' threatened bats and their habitats: NSW survey guide 
for the Biodiversity Assessment Method (OEH, 2018) 

o Threatened Biodiversity Survey and Assessment: Guidelines for 
Developments and Activities (Department of Environment and 
Conservation (DEC), 2004) 

• OEH Threatened Species, Populations and Ecological Communities website 

• Commonwealth DEE Species, Profile and Threats Database; 

• OEH Threatened Species, Populations and Ecological Communities website 

• Commonwealth DEE Species, Profile and Threats Database; 

• Threatened species survey and assessment guidelines: field survey methods for 
fauna: Amphibians (DEC 2009); 

• NSW Guideline to Surveying Threatened Plants (OEH 2016b); 

• Operational Manual for BioMetric 3.1. (DECCW 2011); 

• Survey guidelines for Australia’s threatened birds. Guidelines for detecting birds 
listed as threatened under the Environment Protection and Biodiversity 
Conservation Act 1999 (Commonwealth of Australia 2010a); 

•  Survey guidelines for Australia’s threatened bats. Guidelines for detecting bats 
listed as threatened under the Environment Protection and Biodiversity 
Conservation Act 1999(Commonwealth of Australia 2010b); 
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• Survey guidelines for Australia’s threatened frogs. Guidelines for detecting frogs 
listed as threatened under the Environment Protection and Biodiversity 
Conservation Act 1999 (Commonwealth of Australia 2010c); 

• Survey guidelines for Australia’s threatened mammals. Guidelines for detecting 

• mammals listed as threatened under the Environment Protection and Biodiversity 
Conservation Act 1999 (Commonwealth of Australia 2011);  

• Survey guidelines for Australia’s threatened orchids.  

• Guidelines for detecting bats listed as ‘threatened’ under the Environment 
Protection and Biodiversity Conservation Act 1999 (Commonwealth of Australia 
2013). 

It was not possible to determine with certainty all the fauna that utilise habitats in the 
subject site. This is because of the likely seasonal occurrences of some fauna species, 
the occasional occurrence of vagrant species, and because some species are difficult to 
detect because of their timid or cryptic behaviour. Therefore, in addition to targeted fauna 
surveys, investigations comprised an assessment of fauna habitats present on site and 
an indication of their potential to support native wildlife populations and, in particular, 
threatened species. 

Section 4.2 outlines the reasoning behind why no targeted fauna surveys were 
considered necessary for the proposed development. This mainly because no candidate 
‘species credit’ species will be affected by the proposal as potential habitat is absent.      

1.2.4 Other sources and consultant reports 

 
A desktop survey was performed to ensure all relevant documentation is considered 
when preparing the plan. Documents and other information resources utilised include: 
 

• Aerial photographs (Google Maps, NearMaps & DPI Land Information) 

• NSW Land and Property Information SIX Maps Viewer 
(https://maps.six.nsw.gov.au/) 

• The Southeast NSW Native Vegetation Classification and Mapping (NSW OEH 
2010) mapped using QGIS software overlaid with cadastral boundaries 
obtained from the NSW Planning Portal database collection (prepared Waratah 
Bushfire and Ecology GIS services). 

• Soil Landscapes of the Sydney 1:100,000 Sheet (Chapman and Murphy 1989) 
using the Espade Version 2.0 managed by the NSW Office of Environment and 
Heritage accessed 12th April 2023. 
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• Proposed site plans prepared by McKinlay Morgan & Associates dated 
27/05/2024 (Rev I) – refer to Appendix A 

• Arboricultural Impact Assessment report prepared by Jacksons Nature Works 
dated September 2022.  
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 Native Vegetation Extent 
 
All areas of native vegetation cover, within the site and within a 1,500 m buffer area surrounding 
the site, have been mapped (see Figure 5). It is estimated, from this mapping, that the native 
vegetation cover would be 80% as provided within the BDAR manual. As an overly caution 
measure to alleviate and Council assessor previous concerns we haven entered and overly 
cautious 80% in the BAM Offsets calculator to prove that it makes no change credit species 
considered in this assessment (Section 6). 
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Figure 5: Assessment Area Location Map (Created by Waratah Bushfire Planning (GIS)) 
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 Wetland, Rivers, Streams and Estuaries 
No significant wetlands, rivers, streams and estuaries are present within the subject land.  

The Subject Property has been fully traversed during site inspections on multiple 
occasions. A dam is not present on the Subject Property (despite references to one in 
the Council ecology Peer Review). Historical aerial imagery indicates a dam was present 
on the Subject Land, however it was filled-in in 2021 (see Figure 6, dates indicated in the 
bottom right corner).  
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Figure 6. Aerial imagery demonstrating the decommissioning of the dam. 

 Connectivity Features 
 
The biodiversity value of corridor networks is well known. Landscapes that retain more 
connections between patches of otherwise isolated areas of vegetation are more likely 
to maintain more numerous and more diverse populations of various plant and animal 
species (Lindenmayer and Fischer, 2006).  Conversely, a lack of landscape connectivity 
can have a range of negative impacts on species populations (Lindenmayer and Fischer, 
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2006). It is thought that if existing remnants are left to persist without sufficient 
immigration to maintain genetic diversity, continued losses of biodiversity are certain 
(Parker et al. 2008).  
 
The proposed development will not fragment bushland or significantly impact upon the 
corridor function of bushland on site as trees will be retained around the development 
site. The proposed VMP will protect and enhance connectivity. 
 

 Areas of Geological Significance and Soil Hazard Features 
Not present. 
 
The site is located within the Luddenham soil landscape as depicted in Figure 7. 
 
Characteristics of the landscape are as follows: 
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 Site Context 

2.7.1 Native Vegetation Cover of Assessment Area 

Native vegetation cover is calculated as a percentage cover on the Subject Land and the 
surrounding 1,500 m buffer area (referred to as the Assessment Area). Cover estimates 
are based on the cover of native woody and non-woody vegetation relative to the 
approximate benchmarks for the PCT, considering vegetation condition and extent.  

The native vegetation cover for the Assessment Area has been calculated using GIS 
software to be approximately 42.86% (see Figure 5). 

2.7.2 Patch Size 

Patch size is used to describe an area of intact native vegetation, that includes native 
vegetation with a gap of less than 100 m from the next area of moderate to good condition 
native vegetation. This gap is less than or equal to 30 m for non-woody ecosystems. 

The patch size for the vegetation on-site is approximately (100) hectares. 
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3 NATIVE FLORA AND FAUNA 

 Native Vegetation Description and Extent 
The vegetation within the Subject Land is comprised primarily of exotic paddock grasses 
and isolated paddock trees (average DBH of 590mm) with most of the ground covered 
by grasses and forbs. The condition of the vegetation on site is in very poor condition. It 
is limited to canopy species with no regeneration of the understory.  There is only a very 
small cover of leaf litter and a few logs of fallen dead timber (see APPENDIX B for Plot 
Data).  

The total area of native vegetation within the Subject Land has been calculated using 
GIS software to be 0.14 ha for the BAM calculator (refer to Figure 9). 

The results from the 5 BAM Plots conducted on the Subject Land highlight the dominance 
of exotic grasses (see APPENDIX B). The patches of remnant woodland are primarily 
comprised of:  

- Eucalyptus tereticornis (Forest Redgum) 

- Eucalyptus saligna (Sydney Bule Gum) – planted or seeded by bird or bat dispersal 

- Ceratopetalum apetalum (Coachwood) 

- Acacia implexa (small patch in Vegetation Zone 2) 

- Acacia parramatensis (small patch in Vegetation Zone 2) 

The ground cover is dominated by introduced pasture grasses and environmental exotic 
introduced weeds. The groundcover is composed principally of the exotic species 
Cenchrus clandestinus and Paspalum dilatatum. 
 
Native grasses and forbs present amongst the groundcover layer included  
 

• Geranium homeanum (Vegetation Zone 1) 
• Microlaena stipoides (Vegetation Zone 1) 
• Eragrostis leptostachya (Vegetation Zone 1) 
• Oplismenus hirtellus (Vegetation Zone 1) 
• Cynodon dactylon (small patch in Vegetation Zone 2) 

 
 
Exotic species present in the groundcover included: 
 

• Ehrharta erecta 
• Bidens pilosa 
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Figure 9. BAM Plot and VMP locations, and native vegetation extent on the Subject Land 
(Created by Waratah Bushfire Planning (GIS)) 
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Figure 10. STVM mapped extent over Subject Land (Created by Waratah Bushfire Planning 
(GIS)). 
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 Fauna Species and Habitat 

3.3.1 Hollow Bearing Tree (HBT) 

One large hollow bearing Eucalyptus tereticornis poses a potential fauna habitat within 
the proposed development area. This tree is number 15 on the Arboricultural Impact 
Assessment and the location can be seen in Figure 12. It is a dead stag and has “Poor 
Vitality’ and low SULE rating as indicated in the Arboriculture Impact Assessment. The 
tree is decaying and dead branches can be seen caught in the forks (see Photograph 1). 

 
Tree 16 is another E. tereticornis and is located close to Tree 15 (see Figure 12). Tree 
16 was previously marked for removal (included in prior BDAR REVA), however the 
subdivision site plans have been adjusted (APPENDIX A) to retain this tree. Tree 16 is 
in good condition and nest boxes will be installed to provide compensatory habitat once 
Tree 15 either falls over or is removed professionally.  
 
Additional trees within the VMP Zones could include nest boxes. Details of nest box 
installation can be specified in the separate VMP. Tree 16 will also be in the Positive 
Covenant on the property under the Conveyancing Act 1919 and APZs – ensuring the 
tree will be retained for the long-term.  
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Figure 12. Location of the trees throughout the subject site on 457 Bells Line of Road, Kurmond. Tree 15 (hollow-bearing, marked for removal) is 
located in the south-east of the property (dashed red circle).
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 Plot-based Floristic Vegetation Surveys 
Plot-based floristic vegetation surveys were conducted, in accordance with s.5.2.1.9 of 
the BAM on the 13th April 2023 and their location is shown in Figure 11.  

The site was re-inspected on 23rd April 2024. The original BAM Plot location was slightly 
modified in shape and location as requested by Council. An additional 4 grassland plots 
were conducted covering the Subject Property. In order to address Council’s latest RFI 
letter (Aug 20204) we have included Vegetation 2 as an additional BAM plot (middle of 
the site). These vegetation data were used to identify PCT and ascertain the grass 
species on the whole of the Subject Land.  

In total, five 20 m x 20 m plots were sampled for the presence of flora species. The plots 
were carefully examined to identify all flora species present. Searches continued until it 
was confident that all flora species within a plot were detected. Data collected for each 
species included: 

• Stratum and layers in which each species occurs 

• Growth form for each species 

• Scientific and common name for each species 

• Percentage foliage cover (PFC) across the plot, of each species rooted in or 
overhanging the plot 

• Abundance rating for each species   

 

Plant Community Types (PCTs) on the site were identified according to the NSW PCT 
classification described in the BioNet Vegetation Classification. 

- One PCT, Cumberland Shale Plains Woodland (No. 3320) was identified on the site 
and has been described in Section 3.2.  

- A map showing the distribution of PCTs can be seen in Figure 10. 

- Plot data is provided in Appendix B.  

- The location of the BAM plot is provided in Figure 9. 

- The midline images for BAM Plot 1 are provided in Photograph 2 and Photograph 3 
below. All midline images for BAM Plots are provided in APPENDIX B. 
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Photograph 2. BAM Plot 1 midline (view north). 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
  

  

Photograph 3. BAM Plot 1 midline (view south). 
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o Tree stem size class 

o Total length of fallen logs  

o Litter cover 

o High threat exotic vegetation cover 

o Hollow-bearing trees 

Plot-based surveys were conducted, in accordance with s.5.3.4 of the BAM, by an 
ecologist (Alex Fraser). Survey plots were established around a central 50 m transect 
and included: 

• One 400 m² (20 m x 20 m) plot to assess the composition and structure attributes 
listed above. 

• One 1000 m² (20 m x 50 m) plot to assess the function attributes: number of large 
trees, stem size class, tree regeneration and length of logs. 

• Five 1 m² sub-plots to assess average litter cover (and other optional 
groundcover components).  

See previous Figure 9 for plot location. Plot data is provided in Appendix B. Table 3 
details the vegetation integrity scores for each vegetation zone. 

  





 

 
Biodiversity Assessment Report (BDAR) – 457 Bells Line of Road Kurmond 
 
 
 
 
 Page 48 

4 THREATENED SPECIES 

 Ecosystem Credit Species 
Ecosystem credit species are those where the likelihood of occurrence of the species or 
elements of the species’ habitat, can be predicted by vegetation surrogates and 
landscape features, or for which targeted survey has a low probability of detection. The 
Threatened Biodiversity Data Collection (TBCD) has identified several ecosystem credit 
species as requiring assessment as shown on the following page.  

 

 Species Credit Species (Candidate Species) 
Species credit species (or candidate species) are those where the likelihood of 
occurrence of the species or elements of suitable habitat for the species, cannot be 
confidently predicted by vegetation surrogates and landscape features and can be 
reliably detected by survey. The TBDC has identified several candidate species as 
requiring assessment as provided on the following page. 

In accordance with S.6.5.1.1. a species survey must be undertaken for all species credit 
species identified as likely to occur on the site based upon the application of Steps 1-3 
in Section 6.4. Based upon the low quality of fauna habitat proposed for removal, no 
species credit species are likely to occur on-site. Therefore, no targeted fauna surveys 
were considered necessary.     

The report on the following page shows species credit species to be considered for this 
assessment (Table 4). 
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Table 4. Candidate species to be considered for this assessment 
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5 IMPACTS ASSESSMENT 

 Potential Direct Impacts 
This section details possible direct impacts resulting from the proposed subdivision. 
Avoidance and mitigation for these impacts is provided in section 5.3 and 5.4 of this 
BDAR.  

5.1.1 Vegetation and Habitat Impacts 

Future development on-site as a result of the proposed subdivision would require the 
minimum removal of seven (7) locally native trees (see Figure 9). This is not considered 
a significant area of vegetation removal in relation to the twenty-one (21) native trees to 
be retained. The subdivision and associated development have been designed to 
minimise impacts on native vegetation. The tree removal is required to cater for the 
proposed internal roads, effluent disposal areas and dwelling footprints. 

The Subject Property occupies 2.37 ha of land. It is proposed to be subdivided into four 
lots with each containing a dwelling envelope and on-site treated effluent application 
areas.  

The condition of the vegetation on site can considered to be in very poor condition 
(Vegetation Zone 1 & 2). This is reflected in the low Vegetation Integrity Score. It is limited 
to canopy species with limited regeneration of the understorey. It generally lacks small 
trees shrubs and extensive areas of native groundcovers typically associated with a 
remnant vegetation community in good condition.  

There is a small patch of regenerating Acacia spp. and some Couch (Cynodon dactylon) 
occurring in the middle of the property that have been taken into account for updated 
Vegetation 2 (refer Council RFI Aug 2024). The ground cover is dominated by introduced 
pasture grasses and High Threat Exotic weeds.  

The vegetation within the Subject Land is comprised primarily of exotic paddock grasses 
and isolated paddock trees with most of the ground covered by introduced grasses and 
forbs (this was verified by recent grassland quadrats undertaken across the site). The 
condition of the vegetation for a majority of the site is in very poor condition. It is limited 
to canopy species with no native regeneration of the understorey.  There is only a very 
small cover of leaf litter and a few logs of fallen dead timber (dead timber can be relocated 
to VMP areas without influencing bushfire fuel loads). 

There is a sparse occurrence of native grasses and forbs were also present amongst the 
groundcover, including locally common Geranium homeanum and Microlaena stipoides 
recorded in the BAM plot (south-eastern corner of the property). This been accounted 
for in the BAM calculator impacts for Vegetation Zone 1. Most of these areas will be 
protected and enhanced as part of the future proposed VMP area. 
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The native vegetation community within Vegetation Zone 1 & 2 does not retain its original 
structural integrity and has mostly been modified as pasture grazing paddock. It generally 
has low native resilience and ability for the soil seed bank to regenerate to a fully 
structured community – particularly in the middle of the property (Vegetation Zone 2). 

One hollow-bearing tree will be impacted by the proposed development (Tree 15) (refer 
to Figure 12). It contains potential roosting habitat for common marsupials and microbats. 
We have updated this version of the report to include this tree into the ‘indirectly 
impacted’ area calculations as directed in the latest Council RFI.  

As will be detailed in the separate VMP Report (provided prior to the release of the 
Subdivision Certificate), the VMP areas will be planted with additional native canopy 
species, shrubs and grasses. This will be maintained to promote a healthier vegetation 
community that better reflects the original plant community that existed before 
disturbance (PCT 3320). It will not contradict bushfire APZ requirements (this has been 
confirmed by applicant’s bushfire consultant). 

The total area of native vegetation (Vegetation Zone 1 – directly and indirectly impacted) 
occurring within the subject site has an overly conservative of 0.28 ha for the BAM 
calculator (some of this area calculator overlaps in the proposed VMP area).  

The total area of native vegetation (Vegetation Zone 2 – directly impacted) occurring 
within the middle of the subject site has an overly conservative of 0.297 ha for the BAM 
calculator. 

5.1.2 Asset Protections Zones (APZs) 

As the canopy coverage does not exceed 15% throughout the Subject Land, removal of 
additional trees for an APZ is not required for any proposed future developments. The 
canopy of existing trees are sufficiently spaced from one another to generally meet these 
requirements.  

The proposal has genuinely demonstrated all efforts to avoid impacts. The indicative 
building envelope on each of the four proposed lots is within a relatively cleared area 
where the quality of native vegetation is in very poor condition. 
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Risk of runoff, erosion and sedimentation, during construction 

Surface water quality may be affected during construction activities. Construction 
activities could potentially encourage soil erosion and increase the sediment loads in 
downstream areas. Further, accidental leaks/spills of oil, fuel, cement or other 
substances entering watercourses could pollute surface waters. 

The Construction Environment Management Plan (CEMP) provided with the application 
addresses these issues. 

 

Temporary noise, dust, light and vibration disturbance, during construction work 

Impacts of noise, dust, light and vibration upon fauna are difficult to predict. Potential 
impacts may include effects on predator-prey interactions and changes to mating and 
nesting behaviour. 

The Construction Environment Management Plan (CEMP) provided with the application 
addresses these issues. 

 Potential Indirect Impacts 
This section details possible indirect impacts resulting from the proposed subdivision. 
Avoidance and mitigation for these impacts is provided in section 5.3 and 5.4 of this 
BDAR.  

Indirect impacts occur when the proposal or activities relating to the construction or 
operation of the proposal affect native vegetation, threatened ecological communities 
and threatened species habitat beyond the Subject Site. Impacts may also result from 
changes to land-use patterns, such as an increase in vehicular access and human 
activity on native vegetation, threatened ecological communities and threatened species 
habitat (Table 5). 

Potential indirect impacts to flora and fauna include:  

o Fauna habitat disturbance 

o Fragmentation of native vegetation 
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ill there be impacts on any of 
the following 

Yes/No If Yes, must address all of the 
assessment questions from 
section 9.2.1 of the BAM 

Connectivity of different areas of 
habitat of threatened species that 
facilitates the movement of those 
species across their range 

Yes Habitat connectivity continues to 
exist across the site. It is unlikely that 
the small area of impact will interrupt 
connectivity for any threatened fauna 
or flora species. 

Movement of threatened species that 
maintains their life cycle 

Yes Habitat connectivity continues to 
exist across the site. It is unlikely that 
the small area of impact will interrupt 
movement of any threatened fauna  

Water quality, water bodies and 
hydrological processes that sustain 
threatened species and threatened 
ecological communities (including 
subsidence or upsidence resulting 
from underground mining or other 
development) 

No n/a 

Wind turbine strikes on protected 
animals 

No n/a 

Vehicle strikes on threatened species 
of animals or on animals that are part 
of a TEC 

No n/a 
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 Avoidance of Impacts 

5.3.1 Vegetation Management Plan (VMP) Zones 

Three (3) VMP Zones have been included in the subdivision design (location can be seen 
in Figure 9 and Figure 11).  

All vegetation within the VMP Zones will be conserved under a Positive Covenant on the 
title of property under the Conveyancing Act 1919. This will ensure the vegetation will be 
maintained and supported for the long-term. 

The VMP Zones are to be implemented to avoid impacts to habitat corridors and 
eliminate fragmentation of vegetated areas.  

The inclusion of the VMPs will result in an overall increased area of native vegetation in 
good condition compared to the current poor condition vegetation community on the 
Subject Land.  

As will be detailed in the separate VMP Report (provided prior to the release of the 
Subdivision Certificate), the VMP areas will be planted with additional native canopy 
species, shrubs and grasses. This will be maintained to promote a healthier vegetation 
community that better reflects the original plant community that existed before 
disturbance (PCT 3320). 

 Minimisation of Impacts 

5.4.1 Subdivision and Development Design 

The internal roads, dwelling footprints and effluent disposal zones have been positioned 
to minimise the impact to native canopy species.  

5.4.2 HBT Impact Minimisation and Removal Procedure 

Tree 15 is a hollow-bearing tree may be removed as part of future dwelling house Das 
post subdivision. As already detailed in Section 3.3.1, to provide additional fauna habitat 
Tree 16 is to now be retained and nest boxes installed. Tree 16 will also be in the Positive 
Covenant on the property under the Conveyancing Act 1919 and APZs – ensuring the 
tree will be retained for the long-term. 

HBT Removal Procedure 

• Prior to any habitat removal, a comprehensive search for fauna and habitat is 
to be undertaken to relocate any terrestrial individuals and identify any 
important nesting to be protected until fledging.  
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• A complete hollow-bearing tree survey is to be undertaken within the proposed 

development areas to identify hollow resources in these areas. Hollow-bearing 
trees are to be clearly marked prior to clearing. This is so that potential habitat 
for hollow- dependent species can be identified and quantified. Where 
possible these trees should be retained in-situ. 
 

• The felling of hollow-bearing trees is to be conducted under the supervision of 
a fauna ecologist to ensure appropriate animal welfare procedures are taken, 
particularly for threatened species. Hollows of high quality or with fauna 
recorded residing within should be dismantled for relocation and all hollows 
should be inspected for occupation, signs of previous activity and potential for 
reuse. 
 

• Subsequent hollows of retention value are to be relocated to nearby 
conservation areas. If these are placed as on ground habitat and are not 
reattached to a new recipient tree then they are to be replaced with 
appropriately sized nest boxes affixed to a retained tree. All hollow sections 
considered suitable for arboreal marsupials should where possible be 
recovered and prepared for placement into an appropriate retained tree. 

 
• Constructed nest boxes should as priority target recorded hollow-dependent 

threatened species (and their prey species). Boxes should be constructed all 
of weatherproof timber (marine ply), fasteners and external paint and 
appropriately affixed to a recipient tree under the guidance of a fauna 
ecologist. 

 
• If a threatened species is found to be occupying the hollow at the time of 

removal then this hollow section is to be reattached to a recipient tree within 
the nearby conservation areas as selected and directed by the fauna 
ecologist. The welfare and temporary holding of the residing animal(s) is at the 
discretion of the fauna ecologist. 

 
• The relocated hollow section and nest boxes should be well secured in the 

recipient tree in a manner that will not compromise the current or future health 
of that tree. 

 
• Similarly with hollows, rocky shelter habitat and quality terrestrial shelter logs 

are to be relocated from development areas into conserved habitat. This is to 
be done under the supervision of a fauna ecologist to ensure best habitat 
outcomes, such as high surface area rock on rock shelter outcomes. 
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• If any fauna species, a nest or roost is located during development works, then 
works should cease until safe relocation can be advised by a contact fauna 
ecologist. 

 

5.4.3 Additional Impact Mitigation Measures 

 

Several mitigation measures are proposed to minimise potential impacts; these are 
summarised in Table 7. These include measures to be implemented in the pre-
construction, construction and post-construction phases. It is considered that these 
measures would serve to minimise any potential direct or indirect impacts. 

As will be detailed in the separate VMP Report (provided prior to the release of the 
Subdivision Certificate), the VMP areas will be planted with additional native canopy 
species, shrubs and grasses. This will be maintained to promote a healthier vegetation 
community that better reflects the original plant community that existed before 
disturbance (PCT 3320). The VMP will include: 

• commitment to impact mitigation, including tree replacement (should replace at 
least 3 trees for each 1 tree removed), ensuring future landscaping species 
selections in and around retained CPW CEEC trees is locally indigenous and 
representative of CPW CEEC so as to be sympathetic with the vegetation that 
remains on the property 

• replacement of tree hollows removed with augmented tree hollows (3 nest 
hollows to replace each one lost) implementation of a VMP (for at least 5 years)  

• retaining a Project Ecologist to undertake pre-clearing surveys for threatened and 
protected species, and be on site at all times during vegetation clearing and 
construction to capture, treat and relocate displaced fauna. 
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 Serious and Irreversible Impacts (SAII’s) 
The OEH (2020) Guidance to Assist a Decision-maker to Determine a Serious and 
Irreversible Impact lists the ecological communities and species that are ‘potential 
serious and irreversible impact (SAII) entities’. 

An impact is to be regarded as serious and irreversible if it is likely to contribute 
significantly to the risk of a threatened species or ecological community becoming extinct 
because: 

• it will cause a further decline of a species or ecological community that is 
currently observed, estimated, inferred or reasonably suspected to be in 
a rapid rate of decline 

• it will further reduce the population size of the species or ecological 
community that is currently observed, estimated, inferred or reasonably 
suspected to have a very small population size 

• it is an impact on the habitat of the species or ecological community that 
is currently observed, estimated, inferred or reasonably suspected to have 
a very limited geographic distribution 

• the impacted species or ecological community is unlikely to respond to 
measures to improve its habitat and vegetation integrity and therefore its 
members are not replaceable. 

These principles are set out in clause 6.7 of the Biodiversity Conservation Regulation 
2017. 

Species and ecological communities with a ‘very high’ biodiversity risk weighting will be 
a potential serious and irreversible impact (SAII). These ‘potential SAII entities’ are 
identified within the BAM calculator (OEH 2018b).  

The determination of serious and irreversible impacts on biodiversity values is to be 
made by the consent authority in accordance with the principles set out in the BC 
Regulation.  

To assist the consent authority, the guidance document Guidance to assist a decision-
maker to determine a serious and irreversible impact includes criteria that enable the 
application of the four principles set out in clause 6.7 of the BC Regulation to identify the 
species and ecological communities that are likely to be the subject of serious and 
irreversible impacts.  

CPWL in the Sydney Basin Bioregion in the Sydney Basin Bioregion is listed as 
Endangered under the BC Act 2016 and EPBC Act 1999 and is listed as a threatened 
entity in the Threatened Biodiversity Data Collection (DPIE 2021d). 
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Due to the potential sensitivity of this ecological community to any impact, a 
determination of whether or not the proposed impacts are serious and irreversible is to 
be undertaken in accordance with Section 9.1 of the BAM (DPIE 2020a) as outlined in 
Table 5.4. Proposed development is unlikely to have a significant impact upon the local 
population of CPWL. 
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Table 10. SAII Assessment Table 

 
  







  

 

 

 

associated with efforts to restore the community (Wilkins et al. 2003; 
Nichols 2005; Nichols et al. 2005). ‘Clearing of native vegetation’ is listed 
as a Key Threatening Process under the Threatened Species Conservation 
Act 1995. 

2biv The assessor must consult the 
TBDC and/or other sources to 
report on the current status of the 
TEC including: Extent of reduction 
in ecological function for the TEC 
using evidence that describes the 
degree of environmental 
degradation or disruption to biotic 
processes indicated by: invasion 
and establishment of exotic 
species 

The CPWL Final Determination (2009) states the following in relation to 
weed invasion: 
 
Weed invasion also poses a major threat to Cumberland Plain Woodland. 
While very large numbers of weed species have invaded many different areas 
of the community, principal weed species include (Benson 1992; Tozer 2003; 
Benson & von Richter 2008). 
 
Several of these species, particularly grasses, form a dense ground layer 
capable of smothering indigenous plants, reducing both reproduction and 
survival, and inhibiting emergence and establishment of their seedlings. The 
propagules of weeds are spread into Cumberland Plain Woodland by 
stormwater, dumping of refuse, frugivorous birds and wind (Benson & Howell 
1990b), making it difficult to abate the invasion process, especially for those 
species capable of establishing in sites that have been exposed to relatively 
little disturbance (J. Sanders, in litt. January 2008). Hill et al. (2005) found 
that high species richness and abundance of weeds was associated with 
remnants that either had a history of clearing and grazing, were in close 
proximity to creeks or downslope from sealed roads. They also found some 
relationship between weeds and elevated total soil phosphorus, conductivity 
and water retention capacity, but relationships with these soil properties 
were weak and varied between sites with different types of disturbance 
history.  
 
The dramatic recent expansion of African Olive poses the greatest invasive 
threat to Cumberland Plain Woodland. Initially introduced to south-western 
Sydney in the 1820s, it was generally confined to the Camden-Picton area 
until the 1970s and now occurs frequently throughout the distribution of the 
community (Tozer 2003; Cuneo & Leishman 2006). Roberts (1999) mapped 
approximately 1000 ha of Cumberland Plain Woodland (c. 10% of total 
remaining) which had a dense understorey of African Olive that was visible 
on aerial photographs flown in November 1997. Tozer (2003) recorded 
African Olive in 43% of 198 plots surveyed throughout the distribution of 
Cumberland Plain Woodland.  
 
Cuneo et al. (2009) found that 837 ha of Cumberland Plain Woodland in 
south-west Sydney was invaded by African Olive (8.5% of the area assessed). 
The species is highly fecund, with fleshy fruit spread widely by a range of 
frugivorous birds, and seedlings establish readily in relatively undisturbed 
bushland, as well as fragmented edges (Cuneo & Leishman 2006). As shrubs 
grow, their canopies cast deep shade and suppress and ultimately eliminate 
most native shrub and groundcover species.  
 
Cook et al. (2005) and Tozer (in litt. October 2007, based on data from Tozer 
2003), both recorded strong inverse relationships between the cover 



  

 

 

 

abundance of African Olive and the diversity and cover of native ground layer 
species. Other weeds that pose future threats to the community include 
Ailanthus altissima, Asparagus asparagoides, Acer negundo, Gleditsia 
triacanthos and Macfadyena unguis-cati (Benson & Howell 2002; J. Howell in 
litt. August 2007; J. Sanders in litt. January 2008; L. Harrold pers comm. 
2009). The invasion and establishment of exotic weeds is resulting in a very 
large reduction in the ecological function of Cumberland Plain Woodland. 
‘Invasion of exotic perennial grasses’ and ‘Invasion and establishment of 
exotic vines and scramblers’ are listed as Key Threatening Processes under 
the Threatened Species Conservation Act 1995. 





  

 

 

 

21. The soils of Cumberland Plain Woodland have undergone chemical 
and structural modification associated with agricultural land uses. 
Trampling by livestock has resulted in localised areas of soil compaction, 
primarily around watering points. Research carried out at the University 
of Western Sydney found that mean soil inorganic nitrogen levels were 
two to three times higher in areas of former agricultural land use than in 
remnant woodland, but was unable to detect differences in other soil 
properties (E. C. Morris in litt. June 2007). Addition of carbon and 
burning reduced soil inorganic nitrogen and reduced growth of exotic 
ground layer species relative to native species, suggesting that elevated 
soil inorganic nitrogen could favour exotics to the detriment of natives in 
Cumberland Plain Woodland (E. C. Morris in litt. June 2007). Hill et al. 
(2005) found elevated levels of phosphorus and conductivity in former 
agricultural areas compared to remnant woodland, but did not examine 
soil nitrogen. The sources of nutrient addition to soils of Cumberland 
Plain Woodland include addition of fertilisers during previous 
agricultural land use, deposition of livestock dung, rubbish dumping and 
stormwater runoff from urban areas. Expansion of urban land uses 
across the Cumberland Plain is likely to increase urban runoff from 
sealed surfaces into remaining bushland fragments, resulting in further 
nutrient enrichment of soils and associated replacement of native flora 
by exotic species. Disruption of ecological processes and degradation of 
habitat associated with nutrient enrichment contributes to a very large 
reduction in ecological function of the community. 

2bvi The assessor must consult the 
TBDC and/or other sources to 
report on the current status of the 
TEC including: Extent of reduction 
in ecological function for the TEC 
using evidence that describes the 
degree of environmental 
degradation or disruption to biotic 
processes indicated by: 
fragmentation of habitat 

The CPWL Final Determination states the following in relation to 
fragmentation of CPWL habitat:  
 
Fragmentation of habitat associated with clearing has resulted in a very 
large reduction in the ecological function of Cumberland Plain Woodland. 
The remaining area of the community is severely fragmented, with more 
than half of the remaining tree cover mapped by Tozer (2003) occurring in 
patches of less than 80 ha and half of all mapped patches being smaller 
than 3 ha (Tozer in litt. October 2007). The integrity and survival of small, 
isolated stands is impaired by the small population size of many species, 
enhanced risks from environmental stochasticity, disruption to pollination 
and dispersal of fruits or seeds, and likely reductions in the genetic 
diversity of isolated populations (Young et al. 1996; Young & Clarke 2000). 
The impacts of fragmentation and associated processes are most evident 
in the loss of vertebrate fauna from the community (Farrell 2005; Farrell in 
litt. June 2007; Leary 2005; in litt, August 2007). As well, some 
invertebrate species, such as the Endangered Cumberland Land Snail, 
appear to be in decline, at least in the smaller fragments (M. Shea in litt. 
June 2007). The dieback of eucalypt canopies observed in stands of 
Cumberland Plain Woodland at Scheyville (D. Keith pers. comm. October 
2008) may be a result of complex interactions involving insect attack, 
weed invasion, nutrient enrichment and drought, in which fragmentation 
also plays a role (Reid & Landsberg 2000; Wardell-Johnson et al. 2006). 
Despite their history of fragmentation, some very small and apparently 
degraded remnants may contain a surprisingly high diversity of species 
and important examples of rare species, particularly plants (James et al. 
1999; Benson & Keith 1984; McBarron et al. 1988; Benson & Howell 
1990a; Kirkpatrick & Gilfedder 1995). However, clearing and continuing 
degradation of these patches reduces the likelihood that all of these 
species will persist, particularly because a large proportion of species are 
known from very few locations which are not clustered in predictable ways 



  

 

 

 

(Benson & Howell 2002; Tozer 2003). Fragmentation also results in 
reduced fire frequencies within some patches, which may reduce the 
viability of some native plant populations, and hence the diversity of 
species within the patches (Clarke 2000; Watson 2005) 
 

2ci The assessor must consult the 
TBDC and/or other sources to 
report on the current status of the 
TEC including: Evidence of 
restricted geographic distribution, 
based on the TEC’s geographic 
range in NSW according to the: 
extent of occurrence 

The CPWL Final Determination states the following with respect to extent 
of     occurrence in NSW:  
 
Cumberland Plain Woodland is restricted to the Sydney Basin Bioregion 
(sensu Thackway and Cresswell) and is currently known to occur within the 
local government areas of Auburn, Bankstown, Baulkham Hills, Blacktown, 
Camden, Campbelltown, Fairfield, Hawkesbury, Holroyd, Liverpool, 
Parramatta, Penrith and Wollondilly, but may occur elsewhere within the 
bioregion. Using map data from Tozer (2003), Cumberland Plain Woodland 
was estimated to occur within an extent of occurrence of 2810 km2, and an 
area of occupancy of just under 2 100 km2 based on 2 x 2 km grid cells, the 
spatial scale recommended by IUCN (2008) for assessing areas of occupancy 
for species. 
 
Small areas of Cumberland Plain Woodland have been recorded from 
Kemps Creek, Mulgoa and Windsor Downs Nature Reserves, Scheyville 
National Park, and Leacock, Rouse Hill and Western Sydney Regional Parks. 
 
13. Based on aerial photography flown in November 1998, Tozer (2003) 
estimated the total extent of woody vegetation referred to as Cumberland 
Plain Woodland was 11 054 (±1 564) ha (upper and lower plausible bounds, 
sensu Keith et al. 2009), representing 8.8 (±1.2)% of the pre-European 
distribution of the community. Patches of the community lacking woody 
vegetation are very small in extent and can be considered to be included 
within the plausible bounds.  
 
For that part of the community’s distribution to the east of the Hawkesbury-
Nepean River, earlier mapping at coarser resolution by Benson & Howell 
(1990b) suggests a similar level of depletion, with an estimated 6 420 ha of 
‘Cumberland Plain Woodlands’, representing 6% of the pre-European 
distribution east of the Hawkesbury-Nepean River.  
 
An update of Tozer’s (2003) map, based on interpretation of imagery flown 
in January-March 2007 shows that the extent of Cumberland Plain 
Woodland east of the Hawkesbury – Nepean River had declined by 442±46 
ha, a reduction of 5.2±0.6% in 9 years (NSW Scientific Committee & Simpson 
2008). These estimates indicate that the geographic distribution of the 
community has undergone a very large reduction over a time frame 
appropriate to the life cycle and habitat characteristics of its component 
species. 
 
 
“The distribution of Sydney Turpentine-Ironbark Forest is highly restricted. 



  

 

 

 

The extent of occurrence (EOO) of STIF is 4,479 km2 based on a minimum 
convex polygon enclosing known occurrences of the community as 
interpreted in Sections 4.2 – 4.10 and using the method of assessment 
recommended by IUCN (Bland et al. 2017). The estimated area of 
occupancy (AOO) is 12 10 km x 10 km grid cells, the scale recommended for 
assessing AOO by IUCN and applying a minimum occupancy threshold of 1% 
(Bland et al. 2017).” 

2cii The assessor must consult the 
TBDC and/or other sources to 
report on the current status of the 
TEC including: Evidence of 
restricted geographic distribution, 
based on the TEC’s geographic 
range in NSW according to the: 
area of occupancy 

The CPWL Final Determination states the following with respect to extent 
of occurrence in NSW:  
 
Based on aerial photography flown in November 1998, Tozer (2003) 
estimated the total extent of woody vegetation referred to as Cumberland 
Plain Woodland was 11 054 (±1 564) ha (upper and lower plausible bounds, 
sensu Keith et al. 2009), representing 8.8 (±1.2)% of the pre-European 
distribution of the community. Patches of the community lacking woody 
vegetation are very small in extent and can be considered to be included 
within the plausible bounds.  
 
For that part of the community’s distribution to the east of the Hawkesbury-
Nepean River, earlier mapping at coarser resolution by Benson & Howell 
(1990b) suggests a similar level of depletion, with an estimated 6 420 ha of 
‘Cumberland Plain Woodlands’, representing 6% of the pre-European 
distribution east of the Hawkesbury-Nepean River.  
 
An update of Tozer’s (2003) map, based on interpretation of imagery flown 
in January-March 2007 shows that the extent of Cumberland Plain 
Woodland east of the Hawkesbury – Nepean River had declined by 442±46 
ha, a reduction of 5.2±0.6% in 9 years (NSW Scientific Committee & Simpson 
2008). These estimates indicate that the geographic distribution of the 
community has undergone a very large reduction over a time frame 
appropriate to the life cycle and habitat characteristics of its component 
species. 
 
 
 
 
 

2ciii The assessor must consult the 
TBDC and/or other sources to 
report on the current status of the 
TEC including: Evidence of 
restricted geographic distribution, 
based on the TEC’s geographic 
range in NSW according to the: 
number of threat-defined 
locations 

The Final Determination indicates that there is very little CPWL CEEC 
within conservation reserves and “Small areas of Cumberland Plain 
Woodland have been recorded from Kemps Creek, Mulgoa and Windsor 
Downs Nature Reserves, Scheyville National Park, and Leacock, Rouse Hill 
and Western Sydney Regional Parks 





  

 

 

 

4aii Include data and information on 
the impact on the geographic 
extent of the TEC by estimating 
the total area of the TEC to be 
impacted by the proposal: as a 
percentage of the current 
geographic extent of the TEC in 
NSW. Data and information 
should include direct impacts (i.e. 
from clearing) and indirect 
impacts where partial loss of the 
TEC is likely as a result of the 
proposal. 

The Native Vegetation of the Sydney Metropolitan Area - Version 3.1 
(OEH 2016a),Tozer (2013) and the Remnant Vegetation of the western 
Cumberland subregion (OEH 2013) mapping indicate approximately 
10,000 ha of CPWL occurs within the Cumberland IBRA Subregion. This 
comprises fragmented patches of varying sizes. The conditions of these 
patches cannot be determined without ground truthing. 
 
Approximately 10,000ha of CPWL remaining within the 
Cumberland IBRA Subregion after the proposed development. 
 
The proposal requires the removal of 6 native trees. The 
removal of approximately 0.15ha of poor condition tree canopy 
is considered an insignificant amount compared to the extent of 
the local population of CPWL. 
 

4bi The extent that the proposed 
impacts are likely to contribute to 
further environmental 
degradation or the disruption of 
biotic processes of the TEC by: 
estimating the size of any 
remaining, but now isolated, 
areas of the TEC; including areas 
of the TEC within 500 m of the 
development footprint or 
equivalent area for other types of 
proposals. 

The total area of the CPWL CEEC patch in the locality is 
greater than 50 ha.  
 
This patch will not be fragmented by the proposal. 
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BAM Vegetation Survey Datasheet 2 
 

Average 
of the 5 
subplots 

5    

Litter cover includes leaves, seeds, twigs, branchlets and branches (less than 10cm in diameter) 











 

 

BAM Vegetation Survey Datasheet 2 
 

Litter cover includes leaves, seeds, twigs, branchlets and branches (less than 10cm in diameter) 





 

 

BAM Vegetation Survey Datasheet 2 
 

 







 

 

BAM Vegetation Survey Datasheet 2 
 

 
 
 
 



 

 

BAM Vegetation Survey Datasheet 3 
 

 
 
 





 

 

BAM Vegetation Survey Datasheet 2 
 

 





 

 

BAM Vegetation Survey Datasheet 2 
 

 

 





 

 

BAM Vegetation Survey Datasheet 2 
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Alexander Fraser 
alohafraser@gmail.com 0423238193 665 The Scenic Rd Macmasters Beach, NSW 2251 

Key skills 

• 12+ years private ecological
consulting (Fraser Ecological
Consulting)

• 15 + years local government
ecological assessment for
DAs (Hornsby Shire Council –
current employer)

• 10 + years Land &
Environment Court expert
witness experience

• 2 years state government
ecological assessment (NSW
OEH)

• High level botanical field
identification skills, plot
surveys and project
management

• Fauna survey and field
assistant experience

• Biodiversity Assessment
Reporting (BDAR)
preparation and Stewardship
Site (BSAR) under the NSW
BOS Credit Scheme

Qualifications 

Bachelor Environmental Science 
(Honours) Southern Cross University 

Certificate 3 Natural Area Restoration 

Certificate 3 Vertebrate Animal Pest 
Control (NSW DPI, Orange) 

NPWS Scientific Licence - S10445 

Animal Ethics Authority - 11/4299 

Accredited under the Biodiversity 
Assessment Methodology - BAM 
(Accreditation No. BAAS18156) 

Practising member of NSW Ecological 
Consultants Association (ECA)  

Summary 

Alex Fraser (Principal Ecologist, Fraser Ecological) has extensive experience in DA 
related ecological assessment as both an assessor (Hornsby Shire Council) and 
private consultancy (Fraser Ecological) which actively and currently involve a wide 
array projects. Fraser Ecological is based locally on the Central Coast, however, 
project experience extends to South Coast, Blue Mountains, Mid-north Coast and 
mainly in the Sydney Basin Bioregion. 

Previous work roles include ecological consulting for Parsons Brinckerhoff (large 
infrastructure), NPWS threatened species unit (biodiversity surveys), former NSW 
Department of Climate Change/ OEH (SIS DGRs and major projects assessment) and 
Hornsby Shire Council (DA assessment officer) have focussed primarily on ecological 
survey, development assessment, project management and policy development for 
consent authorities.  

Alex offers high level botanical ID and field survey skills which includes targeted 
surveys and BAM plot surveys. Fraser Ecological has extensive experience in the 
preparation of over 15 BDARs under the new BC Act 2016 BOS credit trading scheme. 
Alex has experience dealing with consent authorities including Council, Crown 
Lands, Metropolitan Land Council, RFS, Biodiversity Conservation Trust and 
Department of Planning for major projects including SSDI proposals. 

Fraser Ecological has established a wide network of ecological specialists including 
the Royal Botanic Gardens and Australian Museum as well academic institutions for 
expert advice when required. Alex is a current member of the North Sydney Regional 
Land Managers Group that includes staff from Central Coast Council, Northern 
Beaches, Ku-ring-gai Council, Hornsby Council (HSC), NPWS and Crown Lands) as 
project manager developing the Natural Area Recreation Strategy for HSC. Current 
main role at Council is development assessment and review of Flora and Fauna 
Reports and Biodiversity Assessment Reports.  

Fraser Ecological has been engaged by various Councils (Central Coast, Ku-ring-gai, 
Liverpool City, Blacktown City Council, Hornsby Shire Council and Hawkesbury City 
Council) to undertake biodiversity assessments for major civil works projects. He is 
continuously providing biodiversity assessments for private clients for a range od 
development proposals across coastal and western NSW. We have also undertaken 
threatened flora and fauna species survey and monitoring for the NSW OEH Save 
our Species grants.   

Key skills: 

• Targeted flora and fauna surveys
• BAM plots in accordance with the BAM
• Ecological monitoring & Opportunity and Constraints mapping
• Preparation of BDARs, BAM calculator and credit reporting
• Retirement of credits for approved projects via BCT and brokers
• Establishment of stewardship sites and other offset packages
• Expert witness reporting and attendance in the LAEC 

Compliance investigations and auditing
• Preparation of Vegetation Management Plans
• Preparation of Nestbox Monitoring Plans





Certificate of Accreditation for Alexander Fraser (BAM Assessor Number BAAS18156) as a Biodiversity 
Assessment Method Assessor under the Biodiversity Conservation Act 2016 

Issued by the Department of Planning, Industry & Environment   
4 Parramatta Square,12 Darcy Street | Locked Bag 5022, Parramatta NSW 2124 
Email: info@environment.nsw.gov.au    Website: www.dpie.nsw.gov.au 

 

SUMMARY OF CONDITIONS UNDER SCHEME 

The following are conditions of all accreditations granted under the Scheme: 

1. an accredited person must prepare Biodiversity Assessment Reports (and conduct 
surveys and other activities in connection with the preparation of such reports) in 
accordance with:  

a. the Biodiversity Assessment Method Manual, 

b. the Credit Calculator Operational Manual, 

c. Accredited Person Code of Conduct. 

d. this Scheme, 

e. any guidance materials published by the Department of Planning, Industry and 
Environment in connection with preparation of Biodiversity Assessment Reports or 
the application of the BAM 

f. any accreditation requirements notified by the Department of Planning, Industry and 
Environment to the accredited assessor from time to time. 

2. an accredited person must maintain a detailed and up to date working knowledge of, and 
comply with, all relevant legislation. 

3. an accredited person must maintain records of surveys and assessments, including field 
data sheets and targeted flora and fauna surveys, undertaken and used as part of the 
preparation of a Biodiversity Assessment Report, for at least ten years after certification 
of the relevant Biodiversity Assessment Report. 

4. all records required kept by an accredited person must be in legible form, or in a form 
that can be readily be reduced to a legible form. 

5. an accredited person must provide to the Department of Planning, Industry and 
Environment any information related to biodiversity assessment reports required to be 
provided by all accredited persons, or by a group of accredited persons, by way of a 
notice specified on a website maintained by it, in the form and within the time frames 
required in that notice. 

6. an accredited person must comply with any scientific licence conditions relating to survey 
records. 

7. an accredited person must possess, or operate under, an appropriate scientific licence 
as required for the type work, they are completing in the Biodiversity Offsets Scheme. 

Note. Information that the Environment Agency Head (EAH) may require to be provided may 
include information collected during the application of the BAM such as site specific survey 
data. 

Note. In addition to the conditions above, accredited persons must comply with obligations 
under the BC Act and regulations, including Part 6 Division 3 of the BC Act. Failure to 
comply with any of the conditions above may result in the EAH exercising the power to vary, 
suspend or cancel that accreditation under Part 5 of this Scheme. 
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Assessment Id Proposal Name

Report Created
21/06/2024

00048055/BAAS18156/24/00048056 457 Bells Line of Road Kurmond May 2024

Assessor Name
Alex  FRASER

Assessor Number
BAAS18156

Proponent Names
Wayne Attard

Potential Serious and Irreversible Impacts
Name of threatened ecological community Listing status Name of Plant Community Type/ID
Cumberland Plain Woodland in the Sydney 
Basin Bioregion

Critically Endangered 
Ecological Community

3320-Cumberland Shale Plains Woodland

Species
Nil

Proposal Details

Additional Information for Approval

BAM data last updated *

14/03/2024

BAM Data version *
67

* 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.

Assessment Revision
2

BAM Case Status
Finalised

Assessment Type
Part 4 Developments (Small Area)

Date Finalised
21/06/2024

BOS entry trigger
BOS Threshold: Biodiversity Values Map

Page 1 of 4Assessment Id Proposal Name

00048055/BAAS18156/24/00048056 457 Bells Line of Road Kurmond May 2024

BAM Biodiversity Credit Report (Like for like)



Ecosystem Credit Summary (Number and class of biodiversity credits to be retired)

Name of Plant Community Type/ID Name of threatened ecological community Area of impact HBT Cr No HBT 
Cr

Total credits to 
be retired

3320-Cumberland Shale Plains Woodland Cumberland Plain Woodland in the Sydney 
Basin Bioregion

0.1 2 0 2

Name
No Changes

PCT
No Changes

PCTs With Customized Benchmarks

Predicted Threatened Species Not On Site

PCT Outside Ibra Added

None added

Page 2 of 4Assessment Id Proposal Name

00048055/BAAS18156/24/00048056 457 Bells Line of Road Kurmond May 2024

BAM Biodiversity Credit Report (Like for like)



3320-Cumberland Shale 
Plains Woodland

Like-for-like credit retirement options
Name of offset trading 
group

Trading group Zone HBT Credits IBRA region

Cumberland Plain 
Woodland in the Sydney 
Basin Bioregion
 This includes PCT's: 
3319, 3320

- 3320_APZandC
learing

Yes 2 Cumberland, Burragorang, Pittwater, 
Sydney Cataract, Wollemi and Yengo.
                      or
Any IBRA subregion that is within 100
 kilometers of the outer edge of the 
impacted site.

No Species Credit Data

Species Credit Summary

Credit Retirement Options Like-for-like credit retirement options

Page 3 of 4Assessment Id Proposal Name

00048055/BAAS18156/24/00048056 457 Bells Line of Road Kurmond May 2024

BAM Biodiversity Credit Report (Like for like)



Page 4 of 4Assessment Id Proposal Name

00048055/BAAS18156/24/00048056 457 Bells Line of Road Kurmond May 2024

BAM Biodiversity Credit Report (Like for like)



Assessment Id Proposal Name

Report Created
21/06/2024

00048055/BAAS18156/24/00048056 457 Bells Line of Road Kurmond May 2024

Assessor Name
Alex  FRASER

Assessor Number
BAAS18156

Proponent Name(s)
Wayne Attard

Potential Serious and Irreversible Impacts
Name of threatened ecological community Listing status Name of Plant Community Type/ID
Cumberland Plain Woodland in the Sydney Basin 
Bioregion

Critically Endangered 
Ecological Community

3320-Cumberland Shale Plains Woodland

Species
Nil

Proposal Details

Additional Information for Approval

BAM data last updated *

14/03/2024

BAM Data version *
67

* 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.

Assessment Revision
2

BAM Case Status
Finalised

Assessment Type
Part 4 Developments (Small Area)

Date Finalised
21/06/2024

BOS entry trigger
BOS Threshold: Biodiversity Values Map

PCT Outside Ibra Added

None added

Page 1 of 3Assessment Id Proposal Name

00048055/BAAS18156/24/00048056 457 Bells Line of Road Kurmond May 2024

BAM Biodiversity Credit Report (Variations)



Ecosystem Credit Summary (Number and class of biodiversity credits to be retired)

3320-Cumberland Shale 
Plains Woodland

Like-for-like credit retirement options
Class Trading group Zone HBT Credits IBRA region

Cumberland Plain 
Woodland in the Sydney 
Basin Bioregion
 This includes PCT's: 
3319, 3320

- 3320_APZa
ndClearing

Yes 2 Cumberland,Burragorang, Pittwater, 
Sydney Cataract, Wollemi and Yengo.
                      or
Any IBRA subregion that is within 100 
kilometers of the outer edge of the 
impacted site.

No Species Credit Data
Species Credit Summary

Name
No Changes

PCT
No Changes

PCTs With Customized Benchmarks

Predicted Threatened Species Not On Site

Name of Plant Community Type/ID Name of threatened ecological community Area of impact HBT Cr No HBT Cr Total credits to 
be retired

3320-Cumberland Shale Plains Woodland Cumberland Plain Woodland in the Sydney 
Basin Bioregion

0.1 2 0 2.00

Credit Retirement Options Like-for-like options

Page 2 of 3Assessment Id Proposal Name

00048055/BAAS18156/24/00048056 457 Bells Line of Road Kurmond May 2024

BAM Biodiversity Credit Report (Variations)



Page 3 of 3Assessment Id Proposal Name

00048055/BAAS18156/24/00048056 457 Bells Line of Road Kurmond May 2024

BAM Biodiversity Credit Report (Variations)





Page 2 of 2Assessment Id Proposal Name

00048055/BAAS18156/24/00048056 457 Bells Line of Road Kurmond May 2024

BAM Candidate Species Report



Assessment Id Proposal Name

Report Created
21/06/2024

Ecosystem credits for plant communities types (PCT), ecological communities & threatened species habitat

00048055/BAAS18156/24/00048056 457 Bells Line of Road Kurmond 
May 2024

Assessor Name

Assessor Number
BAAS18156

Alex  FRASER

Zone Vegetatio
n
zone 
name

TEC name Current
Vegetatio
n 
integrity 
score

Change in 
Vegetatio
n integrity
(loss / 
gain)

Are
a 
(ha)

Sensitivity to 
loss
(Justification)

Species 
sensitivity to 
gain class

BC Act Listing 
status

EPBC Act 
listing status

Biodiversit
y risk 
weighting

Potenti
al SAII

Ecosyste
m credits

BAM data last updated *

14/03/2024

BAM Data version *
67

* 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

Assessment Revision
2

BAM Case Status
Finalised

Assessment Type
Part 4 Developments (Small Area)

Date Finalised
21/06/2024

BOS entry trigger
BOS Threshold: Biodiversity Values Map

Page 1 of 2Assessment Id Proposal Name

00048055/BAAS18156/24/00048056 457 Bells Line of Road Kurmond May 2024

BAM Credit Summary Report









Threatened species assessed as not within the vegetation zone(s) for the PCT(s)
Refer to BAR for detailed justification

Common Name Scientific Name Justification in the BAM-C

Page 3 of 3Assessment Id Proposal Name

00048055/BAAS18156/24/00048056 457 Bells Line of Road Kurmond May 
2024

BAM Predicted Species Report



Assessment Id Assessment name

Report Created
21/06/2024

00048055/BAAS18156/24/00048056 457 Bells Line of Road Kurmond May 2024

Vegetation Zones

Assessor Name
Alex  FRASER

Assessor Number
BAAS18156

# Name PCT Condition Area Minimum 
number
of plots 

Management zones

1 3320_APZandCleari
ng

3320-Cumberland Shale Plains Woodland APZandClearing 0.14 1

BAM data last updated *
14/03/2024

BAM Data version *
67

* 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

BAM Case Status
Finalised

Assessment Type
Part 4 Developments (Small Area)

Assessment Revision

2

Date Finalised

21/06/2024

BOS 
entry 
trigger
BOS Threshold: Biodiversity Values Map
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BAM Vegetation Zones Report




