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Details of each RE (species composition and land zones) are maintained in the Regional Ecosystem 
Description Database (REDD) (https://apps.des.qld.gov.au/regional-ecosystems/) as well as additional 
information available through the RE technical descriptions (https://www.qld.gov.au/environment/plants-
animals/plants/ecosystems/technical-descriptions) and BioCondition Benchmarks 
(https://www.qld.gov.au/environment/plants-animals/biodiversity/benchmarks). 

3.0 Ground-Truthed Vegetation Mapping for the Project 

The State RE mapping product (Vegetation Management Regional Ecosystem Map, Version 13) was used by 
Umwelt as an indicative starting point (base layer) for developing the vegetation mapping for the proposed 
Project boundary. 

Prior to starting any ground-truthed vegetation mapping for the Project, a desktop exercise was 
undertaken to select indicative survey sites for the Project using the Vegetation Management Regional 
Ecosystem Map as a base and incorporating aerial imagery to identify vegetation photo-patterns. The 
indicative survey sites, which included Quaternary, Secondary, BioCondition and Observation points, were 
located to provide a representative spread of sites within each mapped RE polygon (i.e. spatial coverage 
and replication within each polygon) and to capture changes in structure, species composition and 
condition across the Project boundary. 

Field surveys and mapping were then subsequently undertaken in accordance with the Queensland 
Herbarium’s mapping methodology – Methodology for Survey and Mapping of Regional Ecosystems and 
Vegetation Communities in Queensland (Version 6.0) (Neldner et al. 20222) to confirm the RE types. The 
indicative survey site locations were adjusted in the field to reflect the on-ground distribution of REs, and 
additional sites were completed to further capture on-ground conditions. Other factors including 
accessibility, topography and land access contributed to the placement of sites in the field.  

Vegetation mapping within the Project boundary utilised geographic information system (GIS) software 
QGIS (V3.34.3) at a scale of 1:10,000. The vegetation communities were classified into REs using the 
Quaternary, Secondary, BioCondition and Observation points that were overlain on aerial imagery. The RE 
polygon boundaries were delineated through interpolation of the field survey points (flora sites and 
boundary points), and interpretation of photo patterns on the aerial imagery. Supporting datasets including 
topographic contours (2-m lidar derived contours), detailed surface geology mapping, and the State’s RE 
pre-clearance mapping product (Biocondition status of pre-clearance regional ecosystems – Queensland 
V13.1) were also used to aid in defining boundaries and assigning REs. 

As field surveys progressed, the vegetation mapping was updated and revised. At each iteration of this 
mapping, data and coverage gaps were reviewed spatially to inform site selection for each subsequent 
survey. 

 
2  Neldner et al. (2022), Methodology for Survey and Mapping of Regional Ecosystems and Vegetation Communities in 

Queensland. Version 6.0. Queensland Herbarium, Queensland Department of Environment and Science, Brisbane.  
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4.0 Changes to the Ground-Truthed Vegetation Mapping 

Since the EW referral was completed in March 2023, the vegetation mapping has been refined by Umwelt 
and has undergone multiple mapping revisions. The mapping product submitted as part of the initial EW 
referral used Umwelt’s V4 of the mapping. Since that time, the mapping has undergone various iterations, 
and is now at V10, the timing with which each version of Umwelt’s mapping was provided to Queensland 
Hydro is provided in Table 1. 

Table 1  Vegetation mapping versions and date supplied to Queensland Hydro 

Mapping version  Date supplied to Queensland Hydro 

V4 January 2023 

V5 February 2023 

V6 October 2023 

V8 April 2024 

V9 June 2024 

V10 August 2024 

 
The changes to the vegetation mapping across this time cover two main changes, which are described 
below. 

Changes to RE Boundaries, Type or Status 

Changes to RE boundaries, type and status (e.g. remnant or regrowth) have occurred at each iteration of 
the vegetation mapping in response to additional data inputs provided by Queensland Hydro as the Project 
has progressed. These data inputs include: 

�x High-resolution aerial imagery for the Project was provided by Queensland Hydro, which allowed the 
refinement of RE boundaries and better interpretation of aerial photo-patterns, particularly for 
rainforest patches. 

�x Data from the various field surveys undertaken across the last two years of the Project have been 
incorporated into the vegetation mapping which has allowed better spatial resolution of RE extents and 
boundaries. Details of field surveys undertaken across the Project are provided in Table 2 and 
illustrated on Figure 1. 

�x The vegetation mapping has been peer reviewed by other ecologists working on the Project, including 
SMEC and Attexo, who are familiar with the site and are also undertaking ecology fieldwork for other 
components of the Project. Based on discussions and additional field data from those ecologists, this 
has led to refinements and changes in RE boundaries, type and status of some polygons. 

�x Some RE determinations can be difficult, especially when the species composition of the REs are similar 
(e.g. RE 12.12.15 and 12.12.23) or where the REDD descriptions lack detail or limited technical 
descriptions are available (not all REs have published technical descriptions). In these cases, discussions 
with the Queensland Herbarium have led to clarification on REs and in some cases, changes to the field-
determined REs. 



 

23562_R02_Borumba PHES GTRE Changes_Ltr_V2 4 

Iterative changes to the RE boundaries, type and status across V4 through to V10 of the ground-truthed 
vegetation mapping are shown on Figure 2 to Figure 5. 

Table 2   Field Surveys undertaken to inform the ground-truthed vegetation mapping 

Field Survey Details Survey Length Timing Broad Location 

Flora surveys comprising of 
vegetation community (RE) and 
Threatened Ecological 
Community (TEC) identification, 
classification and mapping 
based on Quaternary, 
Secondary and BioCondition 
plots 

5 days 29 May – 2 June 2022 Lower reservoir 

3 days 21 – 22 June, 18 July 2022 Upper reservoir 

5 days 7 – 11 November 2022 Upper and lower reservoir 

4 days 5 – 8 December 2022 Lower reservoir 

4 days 18 – 20, 24 January 2023  Upper and lower reservoir  

3 days 19 – 21 July 2023  Upper and lower reservoir  

3 days 21 – 23 November 2023  Lower reservoir  

4 days 11 – 14 December 2023  Upper reservoir  

10 days 5 – 9, 12-16 February 2024  Lower reservoir  

1 day 1 March 2024 Lower reservoir  

3 days 12 – 14 March 2024 Upper reservoir  

2 days 20 – 21 June 2024 Lower reservoir 

 
Changes to Extent of Mapping Area 

The V4 mapping was based on a survey area comprising the proposed upper and lower reservoir’s Full 
Supply Level (FSL) footprint, a 2 km downstream area from the Borumba Dam Wall, and the EW footprint. 
This mapping extent has increased as the exploratory works footprint was changed or amended as the EW 
project details were refined. The mapping boundary was further increased to cover the proposed footprint 
for the Project. The mapping boundary changes are shown across Figures 2 to 5. 

5.0 Changes to Threatened Ecological Community Boundaries and Status 

As with the ground-truthed vegetation mapping, the TEC boundaries and status have been refined and 
updated with each iteration of the mapping, both in response to the inputs described in Section 4.0 and 
based on progressive assessment against the key diagnostic criteria and condition thresholds specified 
within the conservation and listing advice of the associated TECs . It should be noted that as the extent of 
TECs mapped is restricted to the vegetation mapping boundary (See V10 boundary on Figure 1), if a TEC 
patch extends beyond this boundary, it has not been ground-truthed or mapped.  

Two TECs have been confirmed within the Project boundary, these being:   

�x Lowland Rainforest of Subtropical Australia TEC 

�x Subtropical Eucalyptus Floodplain Forest TEC. 

The Lowland Rainforest of Subtropical Australia TEC within the Project Boundary is associated with REs 
12.11.10, 12.12.16 and 12.3.1, and the Subtropical Eucalyptus Floodplain TEC is associated with REs 12.3.7 
and 12.3.11. 
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Prior to assessment against the key diagnostic criteria and condition thresholds specified within the 
conservation and listing advice of these TECs, all associated REs were considered as potentially being the 
TEC and annotated with ‘not verified’ within the vegetation mapping attributes. As these patches were 
progressively assessed and field verified, the status was updated to either ‘Verified’ or ‘Not TEC’ within the 
vegetation mapping attributes and the boundaries altered in response to the key diagnostic criteria. As an 
example, much of RE 12.3.7, which is an RE associated with the Subtropical Eucalypt Floodplain Forest TEC, 
has not been identified as meeting the key diagnostic criteria of this community due to the absence of a 
canopy dominated by one or a combination of Angophora, Corymbia, Eucalyptus, Lophostemon and/or 
Syncarpia trees species. Much of 12.3.7 is dominated by Casuarina cunninghamiana and Melaleuca spp., 
and as such, only the portions of this RE that are dominated by Eucalyptus and Corymbia spp. have been 
delineated and further assessed against the remaining diagnostic criteria and condition thresholds. 

Figure 6 illustrates an example of the changes that have occurred to the TEC boundaries and status (i.e. 
Verified TEC vs. Not TEC) as the project evolved, the sampling effort increased, and changes to RE and TEC 
boundaries were captured based on updated field data. The example area shown on Figure 6 is 
downstream of the current Borumba dam wall, and includes REs that are associated with both TECs, and 
which has been a focus area of the EW referral.  

Changes to TEC Condition Status 

Two patches of vegetation initially classified as the Subtropical Eucalyptus Floodplain TEC (SEFFW_003 and 
SEFFW_004, Figure 6), have changed status from ‘Verified TEC’ in the V4 and V5 mapping, to ‘Not TEC’ in 
the V10 mapping. Both patches were initially assigned to the lowest condition class for this TEC, namely 
‘C2’, based on the field data collected at that time. Additional sample sites were subsequently completed 
within these patches which captured the variation across the patch. The additional field data reduced the 
overall condition quality of the patch, and they were re-assessed as not meeting the lowest condition class 
‘C2’ for the TEC. The data associated with these two patches is provided in Table 3.  
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Table 3  SEFFW 003 and SEFFW 004 TEC Assessment 

TEC_ID Patch type Site Trees / ha Ground 
cover 

species 
richness 

Understorey cover Proportion 
(%) of native 
understorey 

cover 

Condition 
class 

Large Very large Native Exotic 

SEFFW_003 Small contiguous  
(1.1 ha, but 
within larger 
patch) 

S19 14 18 4 5 85 6 C2 

B20 14 6 1 5 75 6 Not TEC 

003_01 6 12 5 5 120 4 C2 

003_02 6 12 3 5 120 4 Not TEC 

Average:  10 12 3.3 5 100 5 Not TEC 

SEFFW_004 Small contiguous  
(1.7 ha, but 
within larger 
patch) 

S23 18 16 1 16.2 50 24.5 Not TEC 

B17 6 - 4 9.5 75 11.2 Not TEC 

004_001 14 8 5 10 70 12.5 C2 

004_002 14 8 2 10 70 12.5 Not TEC 

Average:  13 11 3 11.4 66.3 15.2 Not TEC 

Required 
values to meet 
Moderate 
Condition 
‘Class C2’ 

�>���Œ�P�����‰���š���Z���~�H���î��
ha) or Small 
contiguous patch 
�~�H���ì�X�ñ���Z���U���Á�]�š�Z�]�v��
larger patch of 
native vegetation 
�~�H���ñ���Z���• 

 - �H�ò�Ž �H�ð�Ž - - �H�ï�ì�9�Ž C2 

*For a patch to meet the Moderate Condition ‘Class C2’, the patch must meet the “Ground cover species richness” condition, and at least one of the 
values for “Very large trees/ha” and “Proportion (%) of native understorey cover”. 
 

6.0 Conclusions 

As the project progresses and with additional field surveys, the ground-truthed vegetation mapping for the 
Project will be further refined, including verification of additional patches of the TECs, increases or changes 
in the Project Boundary, and increased spatial coverage and/or detail of field data. 
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1.0 Introduction 

Umwelt (Australia) Pty Ltd (Umwelt) was commissioned by Queensland Electricity Transmission 
Corporation Limited (Powerlink) to undertake an assessment of terrestrial ecology values, including field 
surveys, for the Borumba Pumped Hydro Project (BPHP, the Project). This report presents the findings of a 
desktop assessment and field work conducted between May–July 2022. Further field work is scheduled for 
September / October 2022, after which this report will be updated. 

The purpose of this terrestrial ecology report is to describe the existing ecological values of the Study Area 
(defined in Section 1.3) to satisfy the ‘Terrestrial Flora and Fauna’ section of the environmental component 
of the detailed analytical report (DAR) for the Project. This terrestrial ecology assessment also provides a 
preliminary analysis of potential impacts and biodiversity offset requirements and will contribute to the 
suite of baseline studies for a potential future statutory environmental impact statement (EIS). 

1.1 Project Description 

In June 2021, Powerlink Queensland (PQ) was engaged by the Queensland Government to prepare a DAR 
and front-end engineering design (FEED) for the BPHP proposed to be based at the existing Lake Borumba. 
The primary objective of the BPHP is to provide long duration, high-capacity dispatchable energy to the 
Queensland grid which can be used to increase system stability and reliability of supply. 

In September 2022, the Project was transferred from PQ to Queensland Hydro (QH). Queensland Hydro is 
responsible for the design, delivery, operation and maintenance of Queensland’s long duration pumped 
hydro energy storage assets. 

The purpose of the DAR is to assess the commercial, technical, and environmental feasibility of the Project 
to a standard consistent with the Queensland Government Business Case Development Framework (2021). 
The DAR will be completed in early-2023 and will be provided to the Queensland Government for review.  

A number of technical reports will provide input to the DAR. 

The Project proposal assessed in the technical reports is based on a preliminary Reference Design which will 
be further developed as part of the DAR/FEED process. As such, the assessments are preliminary and will be 
updated when further information becomes available. 

The Project is located within the Gympie and Somerset Regional Council local government areas, some 
13 km southwest of Imbil, 48 km south west of Gympie, and 180 km north west of Brisbane (Figure 1.1). 

Built across Yabba Creek, the existing Borumba Dam was constructed in 1963, and was upgraded to 
increase flood storage in 1997. It forms Lake Borumba and is owned and operated by Seqwater. Stored 
water is currently used within the Mary Valley Water Supply Scheme for drinking water and for irrigation 
purposes. Lake Borumba is a popular recreation area including for camping, fishing and water sports 
(including power boating). 

Borumba Dam is at 31.1 km AMTD (Adopted Middle Thread Distance) on Yabba Creek and Yabba Creek 
joins Mary River 226.7 km AMTD from the mouth of the river (and 167.4 km upstream of the tidal barrage). 
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The key components of the current design for BPHP comprise:  

�x New Borumba Dam and (lower) reservoir (Lake Borumba):  

o Raising the full supply level of Lake Borumba through the construction of a new dam wall 
immediately downstream of the existing dam wall 

o Partial demolition of existing Borumba Dam  

o Installation of fish and turtle passage and transfer devices.   

�x New upper dams and reservoir:  

o Installation of a main dam wall, saddle dam and minor saddle dams to form an upper reservoir. 

�x Underground works to support power generation:  

o Water transfer (headrace and tailrace) tunnels (from 260 m to 2,400 m long) to transfer water 
between the upper and lower reservoirs (each comprising of 2 x 10.5 m internal diameter tunnels) 

o Underground power station and pump turbines  

o Access to the surface would be via a 1,520 m long, 10.4 m wide main access tunnel (MAT), and a 
1,480 m long, 8.5 m wide emergency, cable and ventilation tunnel (ECVT). The portals would be 
located near the switchyard.  

�x Electrical switchyard (approximately 5 ha in area).  

�x Transmission lines: two sets of transmission lines to connect the switchyard to substations at Tarong 
and Woolooga substations (being assessed separately by PQ).  

�x Ancillary infrastructure (both temporary and permanent) including quarry sites and other resource 
extraction areas, access roads and bridges, maintenance buildings, construction camps with associated 
water and wastewater treatment plants, spoil dumps and laydown areas.  

Key elements of the dams and the associated reservoirs are identified in Table 1, along with a comparison 
with the existing Borumba Dam and Lake Borumba. It should be noted that the design is still under 
development, and some features may be subject to change based on development of the FEED.  

Table 1.1 Key Statistics of Existing and Proposed Water Storage Infrastructure 

 Existing Borumba Dam and 
Lake Borumba 

New Borumba Dam and 
Lower Reservoir  

New Upper Dams and 
Reservoir  

Full Supply Level (m AHD) 135 155 492 

Dam wall height (m) 43 69.2 102 (main dam) 

Max depth at FSL (m) 30 50 96 

Surface area at FSL (ha) 482 1,241 308 

Capacity at FSL (GL)  46.1 260 73.1 

 
The new Borumba Dam would be constructed approximately 300 m downstream from the present dam. 
The existing Borumba Dam is to remain in place but requires partial demolition after the construction of the 
new dam to allow greater water flow downstream.  
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The new Borumba Dam would be ungated with a crest level (set at a height yet to be fixed) above FSL to 
provide a level of flood surcharge across the spillway. Specifications for dam outlet works are still under 
development, however these would incorporate sufficient capacity to provide for water delivery, 
environmental flows and emergency drawdown. A multi-level offtake would be used and would replace the 
current single level offtake. The dam would also allow for safe fish and turtle passage and transfer which 
the current dam does not. An assessment is underway to determine the most suitable transfer and passage 
devices. 

The new upper reservoir would be constructed on an un-named tributary which enters Lake Borumba. The 
storage would require a number of saddle dams in addition to the main dam. The main dam would be 
designed to only overtop in the event of accidental overfilling during water transfer from the lower storage. 
It is not planned to have outlet works or fish transfer devices. Its sole purpose would be to support the 
generation of electricity. As such it would not be accessible to the public. 

The water transfer intake structures would be located below the waterline of the upper and lower 
reservoirs at a sufficient depth to avoid air entrainment and vortex formation. The intakes would be 
screened by trash racks, and diffuser sections would be provided to avoid high jet velocities and minimise 
the entrainment of fauna and sediment. 

The scheme would operate in two cycles:  

�x A generation cycle during which water is released from the upper reservoir to the lower reservoir, 
thereby generating electricity by powering the turbines in the underground power station cavern.   

�x A pumping cycle during which the turbines would be used on a reverse cycle to pump water from the 
lower reservoir to the upper reservoir to replenish storage.  

The process uses little water as it is essentially a recirculating system. 

The upper storage is generally kept full so that it can quickly enter the generation cycle on demand. The 
length of each cycle would be determined by the electricity demand at the time, but the system would 
have the capacity to generate for up to 24 hours and produce 2000 megawatts (MW) of electricity. 

The water level in the upper storage could vary by up to 47 m in a single operational cycle. The water level 
variation within Lake Borumba would be significantly less because of its much larger volume but could be 
many metres in a single cycle and would vary with the level of water in storage. 

Raising Borumba Dam will meet the necessary flood capacity handling requirements, which it currently 
does not. 

The lower reservoir will retain its current water supply and environmental flow capabilities. Integrated 
management would be required to balance demand for hydropower generation with downstream water 
demand and environmental flows.    

Despite the changes to operability of Lake Borumba, the Project is being designed with the intent of 
maintaining existing recreational values.    

The Project would take several years to construct and would employ a large on-site workforce.  Detailed 
estimates will be developed as planning progresses.  
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1.2 Study Area 

For the purposes of this report and as defined by Powerlink in the Terrestrial Ecology Services Brief 
(30032677-ENV-SOW-006 Rev A) the Study Area is based on: 

�x an upper reservoir with a FSL of 492 m AHD 

�x a lower reservoir (Lake Borumba) with a FSL of 155 m AHD 

�x a 2 km downstream component from the Borumba Dam wall, including the riparian zone, up to 50 m 
from the high bank. 

The Study Area encompasses 1,588.9 ha and is depicted in Figure 1.1. 

1.3 Scope of Works 

The aims of this terrestrial ecology assessment are to describe the existing ecological values of the Study 
Area and to provide a preliminary analysis of potential impacts and offset requirements associated with the 
Project. In accomplishing this aim, the following scope of works was completed:  

�x Undertake desktop analysis and compilation of existing relevant terrestrial ecology data (including flora 
and both vertebrate and invertebrate fauna) from publicly available sources and previous studies. 

�x Characterise, via field survey, terrestrial ecological values within the Study area, including species 
diversity (native, introduced, threatened and migratory species), vegetation communities and habitat 
types, employing standard survey techniques in accordance with the relevant survey guidelines, 
namely: 

o Terrestrial Vertebrate Fauna Survey Guidelines for Queensland (Eyre et al., 2018) 

o BioCondition: A Condition Assessment Framework for Terrestrial Biodiversity in Queensland 
Assessment Manual (Eyre et al., 2015) 

o Methodology for the Survey and Mapping of Regional Ecosystems and Vegetation Communities in 
Queensland (Neldner et al., 2022) 

o Relevant Commonwealth survey guidelines. 

�x Preparation of preliminary impact assessment and offset analyses as they relate to terrestrial ecology. 

For the purposes of this assessment, aquatic ecological values are excluded and captured as part of a 
separate technical study undertaken by Hydrobiology Pty Ltd (Hydrobiology).  
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2.0 Methodology 

2.1 Desktop Assessment 

A desktop assessment was undertaken to identify terrestrial ecological values that occur, or may occur, 
within the Study Area. The assessment specifically targeted Matters of State Environmental Significance 
(MSES) and Matters of National Environmental Significance (MNES). The sources that were interpreted to 
complete the desktop assessment are identified in Table 2.1. The outcomes of the desktop assessment 
were used to guide field survey efforts (Section 2.2) and inform the likelihood of occurrence assessment 
(Section 2.3). 

Table 2.1 Desktop Assessment Sources 

Source Comment on Suitability and Reliability 

Department of Climate 
Change, Energy, the 
Environment and Water 
(DCCEEW) (2022a) 
Protected Matters Search 
Tool (PMST) (10 km buffer 
around Study Area 
boundary)  

The tool generates a list of matters protected under the Environment Protection and 
Biodiversity Conservation Act 1999 (EPBC Act) that may occur in or near a selected 
area. The presence of communities or species within PMST reports does not equate 
to confirmed records within the search area. PMST reports are not intended to be 
exhaustive as mapped data is not available for all species or ecological communities. 

DCCEEW (2022b) Species 
Profile and Threats (SPRAT) 
database 

The SPRAT database is designed to provide information from a range of sources and 
contributors about species and ecological communities listed under the EPBC Act. 
Information contained within the profiles include population and distribution, 
habitat, movements, feeding, reproduction and taxonomic comments. Profiles are 
not available for all species and ecological communities. While updated fairly 
regularly, the information contained in these profiles may not be the most current. 

Department of Environment 
and Science (DES) (2022) 
WildNet database (15 km 
buffer around coordinates 
central to the Study Area, 
equating to 10 km buffer 
around Study Area 
boundary)  

The tool generates a species lists from the WildNet database for a given area. 
WildNet contains information on more than 21,000 species collated from a range of 
sources including government agencies, researchers, business, natural resource 
management bodies and citizen science programs. Data is continuously being 
collated and evaluated, so the absence of species on a list does not mean it does not 
occur within the search extent. Further, the database contains collection data from 
the 1700s, so the presence of a species on a list does not mean it still inhabits the 
area. 

Department of Resources 
(DoR) (2022a) Vegetation 
Management Report 
including 

�x Regulated Vegetation 
Management Map 

�x Vegetation 
Management 
Supporting Map 
including essential 
habitat mapping 

�x Protected Plants Flora 
Survey Trigger Map 

�x Koala priority area and 
koala habitat area map 

Vegetation Management Reports are generated using lot on plan and show 
vegetation categories needed to determine the relevant assessment category under 
the Vegetation Management Act 1999. The supporting map provides information on 
regional ecosystems, wetlands, watercourses and essential habitat. Maps are 
generally updated monthly to show new property maps of assessable vegetation. 
The positional accuracy of data are largely reliant on the accuracy of regional 
ecosystem data, which being mapped at a scale of 1:100,000 is 100 metres. 
Essential habitat is compiled from a combination of species habitat models and 
buffered species records. Mapping only indicates an associated species and does 
not provide any information on the age of records. 
Flora survey trigger maps are used to determine if any part of the proposed clearing 
is within a high-risk area, however they do not identify which species are associated 
with these areas. 
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Source Comment on Suitability and Reliability 

DoR (2022b) Regional 
Ecosystem Map (Version 12) 

This map provides regional ecosystem and vegetation management status 
information to support the Regulated Vegetation Management map. Maps and data 
are based on extensive field survey, analysis of aerial photographs, satellite imagery 
and detailed site data, and assessment of other data such as geology and soil 
mapping and historical survey plans. Mapping of pre-clearing vegetation is based on 
the interpretation of landscape as depicted on aerial photos or satellite imagery, 
and ground truthed on a limited sample of known points.  
The positional accuracy of regional ecosystem data, mapped at a scale of 1:100,000, 
is 100 metres. Positional accuracy of polygon boundaries as well as accuracy of 
polygon attributes (RE and percent) is noted as high, moderate or low confidence. 

Atlas of Living Australia 
(2022) (ALA) database 

The ALA database contains records from a range of contributors from the 
Queensland Government to eBird, Birdlife Australia and individual users. As such, 
the quality, accuracy, completeness, currency, relevance and suitability of data are 
highly variable. The coordinate uncertainty associated with species records has 
been taken into account when undertaking the likelihood of occurrence assessment, 
noting that locations are often generalised to protect sensitive species.  

eBird and Birdlife Australia 
Birdata databases 

The eBird database is a global platform that documents bird distribution, 
abundance, habitat use, and trends through checklist data collected by users. When 
unusual birds are seen, or high counts are reported, regional experts (volunteers) 
review these records to ensure the highest quality of data. 
Similarly, the Birdlife Australia Birdata database contains bird survey data collected 
by volunteers and researchers, including Birdlife Australia’s monitoring programs. 
There is a data sharing agreement between the two platforms. 
The eBird and Birdlife Australia databases contain records from a range of 
contributors. The quality, accuracy, completeness, currency, relevance and 
suitability of data are highly variable given the open access, volunteer-driven nature 
of these platforms. 

Published and unpublished 
ecology reports where 
available. 

Hydrobiology 2022, Aquatic Ecology Technical Report, Borumba Pumped Hydro 
Project, draft. 

2.2 Field Surveys  

This section identifies the Project team, relevant licensing and approvals and field survey methods that 
were implemented to verify desktop results, ground truth regional ecosystems (REs),wildlife habitat, 
confirm the presence of threatened ecological communities (TECs) and identify threatened species. This 
section also identifies the limitations associated with flora and fauna field surveys and the criteria under 
which the likelihood of occurrence was assessed. 

2.2.1 Project Team and Qualifications 

Table 2.2 provides a list of the key Umwelt personnel involved with this Project and their relevant 
qualifications and experience. 
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Table 2.2 Key Personnel 

Personnel and Role Qualifications Experience 

DAVID GATFIELD 
Principal Ecologist  
 

�x Bachelor of Science, 
Griffith University 

David is a Principal Ecologist with 14 years of experience in 
the planning and implementation of terrestrial ecology 
surveys, including threatened species monitoring and 
impact assessments in support of State and Commonwealth 
approvals. He has extensive experience across a range of 
industries including infrastructure, coal seam gas, 
renewables, transport, and government sectors. A focus of 
David’s career has been within the Queensland, delivering 
ecological impact and approval documents, monitoring 
surveys and management plans. David also has an in-depth 
working knowledge of the EPBC Act assessment framework, 
having managed numerous EPBC Act approvals, facilitated 
regulator engagement, and delivered referral documents.  

GILLIAN TURNER 
Principal Ecologist 
(Flora)  
 

�x Bachelor of Science 
(Environmental Biology) 
(Hons), Curtin University 
of Technology 

�x Master of Science (Plant 
Biology), University of 
Western Australia 

Gillian is a Botanist with 14 years of experience in 
surveying, identifying, managing, and monitoring flora and 
vegetation. She regularly co-ordinates and undertakes flora 
and vegetation field surveys, threatened flora searches, 
plant community and condition mapping, threatened 
ecological community determination and mapping, 
vegetation monitoring, technical report writing, ecological 
due-diligence and environmental impact assessments. 

PHOEBE WORTH 
Ecologist (Fauna) 

�x Bachelor of Science 
(Resource and 
Environmental 
Management), Australian 
National University 

Phoebe is an Ecologist with 4 years of experience working 
on a range of ecological and environmental assessment 
projects including large resource projects. She has 
experience undertaking ecological field assessments 
including baseline terrestrial ecology surveys and targeted 
threatened species surveys. She has also undertaken 
several offset assessments for State and Federal values. 

NICHOLAS ROYAL 
Ecologist (Fauna)  

�x Bachelor of Science, 
Griffith University 

Nick is an Ecologist with more than 7 years of industry 
experience working on infrastructure, transport, and 
energy projects. He has experience delivering 
environmental impact statements, biodiversity assessments 
and species management plans with appreciation for State 
and Commonwealth environmental legislation, assessment 
pathways and compliance. 

GINA MINATEL 
Ecologist (Flora)  

�x Bachelor of Science, 
University of Queensland 

Gina is an ecologist with 3.5 years of industry experience 
across an array of sectors including renewables, mining and 
infrastructure. She has experience in biodiversity offset 
monitoring, baseline assessments, progressive 
rehabilitation, initial constraints assessments and 
subsidence monitoring, with a focus on vegetation. 

2.2.2 Scientific License and Animal Ethics Approval 

Umwelt hold all licences and permits required to undertake this scope of works. Relevant licences and 
identifiers for Queensland are provided below:  

�x Scientific Use Registration (Registration number SUR001572): this satisfies the registration 
requirements of Section 52 of the Qld Animal Care and Protection Act 2001 and confirms that Umwelt 
is registered as being able to use animals for scientific purposes.  
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�x Scientific Purposes Permit (Permit number WAOO16023): granted under Section 12 (f) of the Nature 
Conservation (Administration) Regulation 2017, this permit allows the taking of a protected animal for 
scientific purposes. 

�x Animal Ethics Committee (AEC) Approval (Reference number CA 2022/01/1573); allowing for the 
completion of activities that required the ‘use’ of animals in accordance with the requirements of 
the Qld Animal Care and Protection Act 2001. 

2.2.3 Field Survey Timing and Weather Conditions  

The field surveys are detailed in Table 2.3, along with the weather conditions experienced during the 
surveys. Weather data for all field surveys was extracted from the nearest Bureau of Meteorology (2022) 
weather station. The rainfall data was derived from the Oakwood TM station (station number 40889) whilst 
temperature data was derived from Nambour Daff – Hillside (station number 40988) (BoM 2022). Rainfall 
during for the duration of the fauna survey is provided in Appendix E. 

Table 2.3 Field Survey Timing and Weather Conditions  

Field Survey Survey Dates 
Survey 
Length 
(Days) 

Total 
Rainfall* 
(mm) 

Temperature (°C) 
Season 

Minimum Maximum 

Baseline Flora Survey 1 29 May–2 June 2022 5 502.8 10.7 23.8 
Autumn / 
Winter 

Baseline Flora Survey 2 21 June–22 June 2022 2 377.8 8.7 23.6 Winter 

Baseline Flora Survey 3 18 July 1 435.2 10.8 25 Winter 

Fauna Survey 1 4 May–8 May 5 704 16.5 28.1 Autumn 

Fauna Survey 2 30 May–2 June 4 502.8 10.7 23.8 
Autumn / 
Winter 

Fauna Survey 3 21 June–22 June 2 377.8 8.7 23.6 Winter 
* Includes combined weather data from the three months preceding the surveys. 

2.2.4 Flora  

2.2.4.1 Flora and Vegetation Assessment including BioCondition 

Flora and vegetation surveys were undertaken to identify and record vascular flora species and classify and 
�u���‰���À���P���š���š�]�}�v�����}�u�u�µ�v�]�š�]���•�X���d�Z�����•���u�‰�o�]�v�P���}�(���(�o�}�Œ�������v��
®�]�����v�š�]�(�]��ation and mapping of REs was undertaken 
in accordance with the Methodology for Survey and Mapping of Regional Ecosystems and Vegetation 
Communities (Neldner et al., 2022)�X
®�s���P���š���š�]�}�v���•���u�‰�o�]�v�P���Á���•���µ�v�����Œ�š���l���v�����Ç�����}�u�‰�o���š�]�v�P��a total of 41 
quaternary and 7 secondary level plots within representative examples of each RE observed within the 
Study Area, as shown on Figure 2.1. The mapping of vegetation was completed at a scale of 1: 10,000.  

Quaternary plots constituted a rapid vegetation survey which included marking the GPS location and 
recording the dominant species in the characteristic layers, along with soil/landform and structural data. 
Secondary level surveys involved the collection of full flora species composition and structural data within a 
50 x 10 m plot (Neldner et al., 2022).  
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A total of 19 BioCondition assessments were undertaken in accordance with the BioCondition Assessment 
Manual: A Condition Assessment Framework for Terrestrial Biodiversity in Queensland (Eyre et al., 2015) for 
the purpose of informing preliminary offset requirements as well as supplementing the vegetation 
sampling (Figure 2.1). The BioCondition assessments involved the collection of structural, floristic and 
habitat data within a 100 x 50 m plot. The attributes recorded within each plot are provided in Table 2.4. 
The sampling effort for each confirmed RE is provided in Table 2.5. 

Table 2.4 Attributes recorded within BioCondition Sites 

Plot area Attribute 

100 x 50 m plot 

�x Structural and floristic data of the tree and shrub layers 

�x Cover values of the tree and shrub layers 

�x Number of large trees 

�x Recruitment of canopy species 

50 x 20 m sub-plot �x Coarse woody debris 

50 x 10 m sub-plot 
�x Native plant species richness 

�x Weed cover 

1 x 1 m sub-plots  
�x Individual species and cover values for native and non-native grass and forb species 

�x Bare ground and litter cover 

Table 2.5 Flora Survey Effort Summarised by Confirmed Regional Ecosystem 

Confirmed RE Area (ha) 
Sampling Effort (Number of Sites) 

Quaternary Secondary BioCondition 

12.3.7 129.5 7 - 4 

12.11.3 212.4 8 2 3 

12.11.9 9.7 2 - - 

12.11.10 104.0 6 2 3 

12.11.14 254.7 13 3 3 

12.12.12 22.1 - - 1 

12.12.15 113.6 4 - 3 

12.12.16 6.4 - - 1 

12.12.23 2.7 1 - 1 

Non-remnant 273.4 - - - 

Not surveyed 54.9 - - - 

Total sites 41 7 19 
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Specimens of plant taxa that could not be identified in the field were collected, pressed, and dried in 
accordance with the requirements of the Queensland Herbarium (Queensland Herbarium & Bean 2016). 
Dried specimens were then identified through reference books and keys and through comparison with 
named species. Species suspected of being threatened flora were sent to the Queensland Herbarium for 
further identification. Nomenclature used in this report follows that of the Census of the Queensland flora 
2021 (Brown, 2021). Introduced species are denoted by an asterisk in the text (*) where appropriate. 

2.2.4.2 Threatened Ecological Communities 

The verification of EPBC Act-listed TECs was undertaken by confirming the presence of analogous REs 
within the Study Area, and where suitable analogous REs were identified, the vegetation composition and 
structure was assessed against the TECs key diagnostic characteristics and condition thresholds as specified 
on the SPRAT database (Department of Climate Change, Energy, the Environment and Water (DCCEEW), 
2022c). Three dedicated assessment sites for the Lowland Rainforest of Subtropical Australia TEC were 
undertaken within the proposed lower reservoir, the locations are provided on Figure 2.1. The TEC 
assessments involved either quaternary or secondary flora plot to record vegetation structure and 
composition and random meanders through the patches to compile a comprehensive species list to cross 
check against the required species listed in Appendix A of the TEC listing advice (TSSC, 2011). 

2.2.4.3 Threatened Flora Surveys 

Threatened flora species identified through the desktop assessment were targeted as part of the flora 
survey effort. Threatened species were opportunistically identified while traversing the Study Area and 
searched for at the flora sampling sites. Dedicated threatened species meanders were conducted within 
three different patches of RE 12.11.10 within the upper reservoir (Figure 2.1), which was identified as being 
habitat for species including ball nut (Floydia praealta), three-leaved Bosistoa (Bosistoa transversa) and rib-
fruited malletwood (Rhodamnia dumicola). Dedicated meanders were also undertaken along the creek 
lines in the proposed upper reservoir where several specimens of scrub turpentine (Rhodamnia rubescens) 
had been identified. A meander was also undertaken within riparian woodland within the proposed upper 
reservoir (Figure 2.1). Where threatened flora species were identified, the location was marked with a GPS 
and information regarding number of individuals and habitat were noted. 

Supplementary Flora Survey 

Supplementary threatened species data was obtained from protected plant surveys concurrently being 
undertaken by SMEC within the proposed upper reservoir. These threatened flora records were obtained 
during random meander surveys within the Study Area on 4 May 2022 and 22-24 June 2022 and were 
undertaken by a suitably qualified person. Threatened species recorded during these surveys have been 
incorporated into the results described in Section 3.2.2. 
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2.2.5 Fauna 

Fauna surveys were undertaken to determine the baseline terrestrial fauna values in consideration of 
relevant State and Federal survey guidelines, including: 

�x Terrestrial Vertebrate Fauna Survey Guidelines for Queensland (Eyre et al., 2018) 

�x Survey Guidelines for Australia’s Threatened Mammals (DSEWPaC, 2011a) 

�x Survey Guidelines for Australia’s Threatened Reptiles (DSEWPaC, 2011b) 

�x Survey Guidelines for Australia’s Threatened Birds (DEWHA, 2010a) 

�x Survey Guidelines for Australia’s Threatened Bats (DEWHA, 2010b) 

�x Survey Guidelines for Australia’s Threatened Frogs (DEWHA, 2010c). 

Terrestrial vertebrates were sampled using both direct and passive detection methods. Systematic fauna 
trapping sites were established at three locations in consideration of the Qld terrestrial vertebrate survey 
guidelines (Eyre et al., 2018). The methods that were employed during the fauna survey, including survey 
effort, are detailed in Table 2.6 and locations mapped on Figure 2.2. 
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Table 2.6 Fauna Survey Methods and Effort 

Survey Method Description Survey Effort Effort Breakdown 

Fauna Habitat 
Assessments 

Detailed descriptions of the habitat values present within the Study Area were recorded via a fauna habitat 
assessment methodology. The methodology involved the description of micro-habitat at each location, including 
abundance of tree hollows, fallen logs, exfoliating bark, leaf litter, native grass, rocks and boulders; disturbance 
present; distance to water sources; and any other vegetation values present. 

69 sites - 

Active Diurnal 
Searches 

Active diurnal searches were undertaken for reptiles, amphibians and small mammals. Searches involved the 
scanning of trees and ground, searching beneath microhabitat such as rocks, fallen timber and peeling bark, and 
digging through leaf litter and soil at tree bases. Tracks and traces of fauna species were also opportunistically 
�]�����v�š�]�(�]�����X
®�� 

6 hours 
5 sites x 0.5-0.75 
hours x 2 ecologists 

Bird Surveys 

Bird surveys involved ecologists undertaking a full compositional survey on bird species within a given area. 
During 30-minute timed surveys, all species observed aurally or visually with the aid of binocular were noted. 
Surveys were generally undertaken in the morning during periods of peak bird activity. These surveys were 
supplemented by opportunistic observations made while traversing the Study Area. 

5 hours 
5 sites x 0.5 hours x 
2 ecologists 

Spotlight 
Searches 

Spotlighting was undertaken on foot and from the passenger window of a slow-moving vehicle in representative 
habitats using handheld spotlights and binoculars to detect nocturnal animals. 

4 hours 
1 hour x 4 
ecologists 

Camera Trapping 
Automated camera traps were deployed in representative habitats to record visitation by nocturnal and diurnal 
animals. Baits were placed in front of the cameras and consisted of universal mammal bait (oats and peanut 
butter). Other bait types including chicken necks and sardines were also used in combination. 

832 trap nights  

26 units x average 
32 nights 
(maximum 48 
nights) 

Koala Spot 
Assessment 
Technique (SAT) 

The SAT is a point-based tree sampling methodology. At each SAT site, 30 trees greater than 10 cm diameter at 
breast height (dbh) were searched at the base for koala scats and scratches on the trunk. 

12 sites - 

Elliot Trapping 
Type A aluminium Elliot traps were placed at approximately 10 m intervals along two transects (ten per transect). 
Traps were baited with universal mammal bait (a mixture of rolled oats, peanut butter, honey and vanilla 
essence), and checked each morning to identify and release captured fauna. 

195 trap nights 

4 traplines total – 
20 traps x 4 nights, 
20 traps x 3 nights, 
20 traps x 2 nights, 
15 traps x 1 night 
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Survey Method Description Survey Effort Effort Breakdown 

Acoustic Bat Call 
Detection 

Anabat Swift units were deployed in representative habitats to record microchiropteran calls. Detection was 
conducted across the Study Area between dusk and dawn across all habitat types. Recorded calls were analysed 
by Balance Environmental for species identification purposes. 

82 trap nights 

7 units x average 
20 nights 
(maximum 40 
nights) 

Pitfall Trapping 
Pitfall trapping was undertaken using three 20 litre (L) buckets at three sites, spaced approximately 10 m 
apart and dug into the ground so they are flush with the surface. A drift fence, approximately 30 cm high, was 
erected between each bucket to direct small animals towards the pitfall traps. 

20 trap nights 

3 traplines total -   
3 traps x 2 nights,  
3 traps x 2 nights,  
4 traps x 2 nights 

Incidental 
Observations 

All fauna observed incidentally throughout the Study Area were recorded, including large mammals when 
encountered during spotlight surveys and when travelling between survey sites. 

8 days - 
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2.2.6 Survey Limitations  

2.2.6.1 General 

�x Prior to the completion of this report, the Study Area was altered due to a design change. This change 
occurred after field surveys had been undertaken and as such, some areas have not been surveyed 
(Figure 3.8). Ecological values associated with these areas (representing 4.6% of the Study Area) will be 
captured in future field survey effort. For the purposes of this report, only flora and fauna values 
determined from the desktop assessment have been described for these areas. 

�x Access across the Study Area was limited in some areas due to the steep terrain and lack of adequate 
access tracks. This limitation has been considered when undertaking the likelihood of occurrence 
assessment for threatened species in Section 3.3.2. 

�x A portion of the Study Area occurs within Conondale National Park. Due to strict permitting 
requirements, the ecologists were unable to survey these areas. 

2.2.6.2 Flora 

�x Timing of the flora field survey (autumn/winter) did not coincide with the main flowering periods of 
flora species in southeast Queensland. 

�x The Project region experienced periods of high rainfall prior to the flora surveys, however they were 
not materially impacted due to adverse weather.  

2.2.6.3 Fauna 

�x Patterns of faunal activity and estimates of relative abundance or presence/absence of species varies 
temporally in response to the time of day (day versus night), seasonal changes (e.g. spring versus 
winter) as well as between years (e.g. rainy year versus drought year) (Eyre et al., 2018). Wetter than 
average conditions and flooding in southeast Queensland resulted in delays to field survey efforts. As 
such, surveys were conducted in autumn/winter, outside the prescribed survey periods. Colder 
conditions may have resulted in fewer reptile and amphibian captures at systematic trapping sites and 
during active searches. The wet conditions may have also resulted in reduced detectability of species 
during the survey. 

�x Trapping in the proposed lower reservoir was not undertaken due to the need to utilise boats for 
access. This was deemed both a safety and ethics issue as trap line equipment is heavy and difficult to 
load/unload on shoreline from boat. Access to the lake is limited to daytime hours (6am-6pm) and the 
time it would take to check traplines would have exceeded ethical consideration. 

�x During the fauna trapping survey conducted between 4–9 May (inclusive) the Project region 
experienced heavy rainfall (Appendix E). Track conditions at the proposed upper reservoir deteriorated 
throughout the survey period, making access difficult and presenting safety concerns. This limited the 
extent and intensity of survey effort throughout the survey. 

�x Two camera traps were knocked off their line of sight after cows had rubbed against them. As such, 
these cameras did not collect images facing the bait tube. Two bait tubes were removed from their 
original position either by fauna or from the rising water level and debris along a watercourse after 
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heavy rainfall. While images were captured without a bait tube present, the trap success of these 
cameras may have been reduced. 

�x To accurately identify small mammals, key measurements are required to identify individuals to genus 
and species. Identifying small mammals captured on camera trap imagery is inherently difficult in the 
absence of accurate measurements and key diagnostic features. As such, camera trap images of small 
mammals have not been included where identification could not be confidently ascertained. 

�x Trapping in the proposed lower reservoir was not undertaken due to the need to utilise boats for 
access. This was deemed both a safety and ethics issue as trap line equipment is heavy and difficult to 
load/unload on shoreline from boat. Access to the lake is limited to daytime hours (6am-6pm) and the 
time it would take to check traplines would have exceeded ethical consideration. 

2.3 Likelihood of Occurrence Assessment 

The likelihood that TECs, threatened or migratory species occur within the Study Area was initially assessed 
based on the results of the desktop assessment then supplemented by field survey observations. The 
likelihood of occurrence considered database records including historical sightings and a review of the 
known ecological requirements such as foraging and habitat preferences. The likelihood of occurrence 
category definitions used for this assessment are detailed in Table 2.7. 

Table 2.7 Likelihood of Occurrence Definitions  

Potential 
to Occur 

Description 

Known All species or communities recorded in the Study Area during field surveys undertaken for the Project.  

High 
Species or communities previously recorded in the Study Area or in the immediate vicinity (within 
1 km). The Study Area contains preferred habitat resources which may support a population of the 
species. 

Moderate 

Species or communities are known from the broader area (desktop search extent) and some of the 
preferred habitat is present within the Study Area. Species records exist within the general area with 
records from less than 10 years ago. Aerial foragers and other migratory birds that may overfly the 
Study Area are also included. 

Low 

The Study Area supports some of the suitable habitat, often marginal for species or communities. The 
species may disperse through the Project infrequently and is unlikely to depend on the habitat for 
their survival. Species records exist within the general area however these have been recorded more 
than 10 years ago and are greater than 10 km from the Study Area. 

Unlikely 
This category includes those species or communities for which the Study Area offers limited or no 
potential habitat, is outside their known range and/or is without broader habitat requirements or the 
species are considered locally extinct according to literature and/or expert knowledge. 

2.4 Preliminary Impact Assessment 

A preliminary impact assessment has been undertaken to assess and assign criteria to the unmitigated and 
mitigated impacts relevant to flora and fauna during construction and operational phases of the Project. 
The criteria used is being reflected across each technical report being developed for the Project, providing a 
simplified and consistent assessment process. The unmitigated significance assessment criteria have been 
outlined in Table 2.8 and residual significance assessment criteria have been outlined in Table 2.9. 
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Table 2.8 Unmitigated Significance Assessment Criteria 

Issue Significance Criteria 

Positive 

�x Expected to improve environmental outcomes, resulting in benefits for ecological 
communities 

�x Expected to generate socio-economic opportunities/benefits resulting in an 
improvement to the wellbeing of the affected stakeholder group(s). 

Minor 

�x Unlikely to be a significant issue for the Project, the community, or the environment 

�x Associated risks/potential impacts (if any) can be managed through typical established 
industry practices 

�x Minimal (if any) design modification required to address. 

Moderate 

�x May be a significant issue in some circumstances 

�x Associated risks/potential impacts can be managed through a combination of 
established industry practices, and some targeted mitigation 

�x May require minor modification of design to address. 

Major 

�x Expected to be a significant issue for the Project, the community, or the environment 

�x Associated risks/potential impacts can only be managed through targeted, bespoke 
mitigation measures 

�x Likely to require some modification of design to address. 

Critical 

�x Potentially insurmountable issue 

�x Associated risks/potential impacts cannot be feasibly addressed through application of 
mitigation measures 

�x Requires a substantial re-design of one or more project elements to address. 
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Table 2.9 Residual Significance Assessment Criteria 

Issue Significance Criteria 

Positive 

�x Proposed measures to enhance potential benefits and opportunities are considered 
appropriate 

�x The project will continue to investigate additional opportunities to enhance potential 
benefits and opportunities through future stages of design. 

Minor 

�x Proposed measures are considered appropriate to mitigate the associated 
risks/potential impacts to an acceptable degree 

�x These measures may be further refined as development of the Project progresses, 
however no further re-design is likely to be required. 

Moderate 

�x Proposed measures are expected to reduce the significance of the risk/potential impact, 
however further mitigation may still be required 

�x Additional measures, which may include minor modification of design, will need to be 
identified as development of the Project progresses 

�x Environmental offsets or other compensation for residual impacts may be required. 

Major 

�x Proposed measures are not sufficient to mitigate the associated risk/potential impact to 
an acceptable degree 

�x Additional measures, including further modification of design, are likely to be required 
as development of the Project progresses 

�x Environmental offsets or other compensation for residual impacts are likely to be 
required. 

Critical 

�x Proposed measures are clearly insufficient to mitigate the risk/potential impact to an 
acceptable degree 

�x Substantial re-design of one or more fundamental project elements should be prioritised 
as development of the Project progresses 

�x Extensive environmental offsets or other compensation for residual impacts required 

�x Requires amendment to government policy or statutory instruments in order for the 
Project to progress. 
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2.5 Preliminary Offset Analysis 

For the purposes of the preliminary offsets analysis, preliminary significant impact assessments have been 
undertaken in accordance with State and Federal guidelines: 

�x Significant Residual Impact Guideline (DEHP, 2014) 

�x Significant Impact Guidelines 1.1 - Matters of National Environmental Significance (DoE 2013).  

Given the early stages of the Project (design is still in progress and seasonal surveys are ongoing), complete 
impact tests of significance are unable to be completed. Rather, a risk of significant impact profile has been 
adopted. This risk rating considers the likelihood of occurrence of species in relation to the Project, the 
availability of important habitat or habitat critical to the survival of the species and potential impacts at the 
level of a population or an important population (relevant to the listing status). The significant impact risk 
criteria are provided in Table 2.10. 

Table 2.10 Significant Impact Risk Criteria  

Risk of Significant Impact Criteria  

Low  
Likelihood of occurrence assessed as moderate or less, critical habitat for the species 
absent, limited or avoidable. Project associated indirect impacts considered low.  

Moderate  
Likelihood of occurrence assessed as moderate or high, some critical habitat for the 
species present and Project associated impacts have potential to indirectly impact a 
population, important population, or habitat.  

High  
Likelihood of occurrence assessed as high or known, critical habitat present and Project 
associated impacts likely to impact critical habitat, a population, or an important 
population. 
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3.0 Results  

3.1 Desktop Assessment  

A review of federal and Queensland state databases identified listed threatened species and communities, 
watercourses, wetlands, and biodiversity planning assessment (BPA) biodiversity corridors as occurring or 
potentially occurring within the Study Area. The results have been summarised in Sections 3.1.1 to 3.1.6. 
The database outputs have been compiled in Appendix A. 

3.1.1 Regional Setting  

3.1.1.1 Bioregional Context  

The Study Area is located within the South East Queensland bioregion (Figure 3.1), which is characterised 
by moderate to high rainfall (between 800-1500 mm per year) with warm to hot summers and cool winters. 
This bioregion comprises coastal plains, adjacent hills and ranges and the major drainage basins of Brisbane 
River, Mary River, Barambah Creek and Lower Burnett River. It also includes coastal mainland and island 
sand masses (Sattler & Williams 1999).  

The Study Area is located within two subregions: Burringbar-Conondale Ranges and Gympie Block. 
Burringbar-Conondale Ranges subregion, also known as the Southeast Hills and Ranges subregion is moist 
and hilly to mountainous. It is comprised metamorphic geology with some acid volcanic intrusions. The 
vegetation is characterized by eucalypt tall open forests, complex notophyll rainforest and Araucarian 
notophyll rainforest (Sattler & Williams 1999). The Gympie Block subregion comprises low hilly landscapes 
on old sedimentary rocks, metamorphics and intermediate and basic volcanoes. The relatively fertile soils 
support extensive patches of Araucarian/notophyll and microphyll rainforest and mixed eucalypt forests 
(Sattler & Williams 1999).  

3.1.2 Connectivity  

The Study Area occurs at the northern extent of the Conondale Range extending into Conondale National 
Park and bordered by Imbil State Forest and Yabba State Forest. The surrounding state forest areas are 
production and plantation forests comprising native timber (hoop pine). Review of the BPA Mapping (DES 
2016) indicates that the Study Area represents the intersection of several mapped biodiversity significant 
terrestrial and riparian corridors (Figure 3.2). The Study Area comprises contiguous vegetation acting as a 
corridor between Conondale National Park and Wrattens National Park within a mosaic of vegetated 
freehold land and state forest reserves. 

The Study Area intersects a state significant terrestrial corridor that runs east-west from the Elgin Vale 
State Forest to the coast at Peregian via Mapleton National Park, Imbil State Forest, Conondale National 
Park and Yabba State Forest. The justification for this corridor is due to the linking of four state and two 
regional terrestrial corridors, intersection with riparian corridors, incorporation of latitudinal and climatic 
gradients, connectivity of remnant vegetation, connectivity between coast and inland, linking of protected 
areas and estates and that it falls partially within the Great Eastern Ranges corridor (DEHP, 2016). The 
current extent of Lake Borumba acts as a partial connectivity barrier from north to south. 
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The eastern extent of the Study Area associated with Lake Borumba occurs partially within a regionally 
significant terrestrial corridor the runs south-north from Imbil State Forest to Curra State Forest via Marys 
Creek Sate Forest and Brooyar State Forest. The justification for this corridor was due to recommendation 
by the panel and that it falls partially within the Great Eastern Ranges corridor (DEHP, 2016). 

3.1.3 Flora 

3.1.3.1 Threatened Flora Species  

Database searches identified a total of 36 threatened flora species as having potential to occur within the 
Study Area (Appendix A). Review of Atlas of Living Australia and WildNet databases indicate that of these, 
records for 19 species occur within 10 km of the Study Area (Table 3.1). The ALA records are also depicted 
in Figure 3.3. 

Table 3.1 Threatened Flora Species with Records within 10 km of Study Area  

Common Name  Scientific Name  NC Act Status  EPBC Act Status 

- Aponogeton elongatus subsp. elongatus Near Threatened - 

three-leaved bosistoa  Bosistoa transversa  -  Vulnerable  

-  Corynocarpus rupestris subsp. arborescens  Vulnerable - 

- Coleus torrenticola Endangered Endangered 

ball nut  Floydia praealta  Vulnerable  Vulnerable  

- Haloragis exalata subsp. velutina Vulnerable Vulnerable 

slender milkvine Leichhardtia coronata  Vulnerable  -  

-  Leptospermum oreophilum  Vulnerable  -  

macadamia nut  Macadamia integrifolia  Vulnerable  Vulnerable  

bopple nut  Macadamia ternifolia  Vulnerable  Vulnerable  

-  Nothoalsomitra suberosa  Near threatened  -  

- Pararistolochia praevenosa Near Threatened  

- Parsonsia largiflorens - Endangered 

- Plectorrhiza beckleri - Near Threatened 

rib-fruited malletwood Rhodamnia dumicola - Endangered 

scrub turpentine  Rhodamnia rubescens  
Critically 
Endangered  

Critically 
Endangered  

- Sophora fraseri Vulnerable Vulnerable 

hairy hazelwood  Symplocos harroldii  Near threatened  -  

Austral toadflax  Thesium australe  Vulnerable  Vulnerable  

3.1.3.2 Protected Plant Flora Survey Trigger Map 

Nine high-risk protected plant areas are mapped within the Study Area. The high-risk areas for protected 
plants are shown on Figure 3.3. 
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3.1.4 Vegetation Communities 

3.1.4.1 Regulated Vegetation 

Review of the Regulated Vegetation Management Map Version 5.07 (DoR, 2022b) indicates that the Study 
Area contains Category B, C, R and X regulated vegetation (Table 3.2). 

Table 3.2 Regulated Vegetation Mapped within the Study Area 

Category Description Area (ha) 

B Remnant vegetation 859.2 

C High-value regrowth vegetation 5.4 

R Regrowth watercourse and drainage feature vegetation 114.8 

X Non-remnant (Unregulated) vegetation 256.0 

3.1.4.2 Regional Ecosystems 

The Vegetation Management Regional Ecosystem Map - Version 12.0 (Department of Resources, 2022a) 
identifies 13 REs within the Study Area (Figure 3.4). Of these, one RE is listed as Endangered, five REs are 
listed as Of Concern and seven REs are listed as Least Concern under the VM Act (Table 3.3). 

Table 3.3 Regional Ecosystems Mapped within the Study Area 

RE1  REDD Description  
VM Act 
Class  

12.3.1a  

Complex notophyll vine forest. Typical canopy species include Castanospermum 
australe, Elaeocarpus grandis, Grevillea robusta, Cryptocarya obovata, Beilschmiedia 
obtusifolia, Dysoxylum mollissimum subsp. molle, Pseudoweinmannia lachnocarpa, 
Argyrodendron trifoliolatum, Planchonella australis, Ficus watkinsiana, F. macrophylla 
forma macrophylla, Aphananthe philippinensis, Toona ciliata and Syzygium francisii. 

Endangered  

12.3.7  
Eucalyptus tereticornis, Casuarina cunninghamiana subsp. cunninghamiana +/- 
Melaleuca spp. fringing woodland.  

Least 
concern  

12.3.7b  
Naturally occurring instream waterholes and lagoons, both permanent and 
intermittent. Includes exposed stream bed and bars.  

Least 
concern  

12.3.11  
Eucalyptus tereticornis +/- Eucalyptus siderophloia, Corymbia intermedia open forest 
on alluvial plains usually near coast.  

Of concern  

12.11.3  
Eucalyptus siderophloia, E. propinqua +/- E. microcorys, Lophostemon confertus, 
Corymbia intermedia, E. acmenoides open forest on metamorphics +/- interbedded 
volcanics.  

Least 
concern  

12.11.9  
Eucalyptus tereticornis subsp. tereticornis or E. tereticornis subsp. basaltica open 
forest on metamorphics +/- interbedded volcanics. Usually higher altitudes.  

Of concern  

12.11.10  
Notophyll vine forest +/- Araucaria cunninghamii on metamorphics +/- interbedded 
volcanics.  

Least 
concern  

12.11.14  
Eucalyptus crebra, E. tereticornis, Corymbia intermedia woodland on metamorphics 
+/- interbedded volcanics.  

Of concern  

12.11.15 
Eucalyptus tereticornis, Corymbia intermedia open woodland with Xanthorrhoea 
johnsonii understorey on serpentinite 

Of concern 

12.12.12  
Eucalyptus tereticornis, Corymbia intermedia, E. crebra +/- Lophostemon suaveolens 
woodland on Mesozoic to Proterozoic igneous rocks.  

Of concern  
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RE1  REDD Description  
VM Act 
Class  

12.12.15  
Corymbia intermedia +/- Eucalyptus propinqua, E. siderophloia, E. microcorys, 
Lophostemon confertus open forest on Mesozoic to Proterozoic igneous rocks.  

Least 
concern  

12.12.16  Notophyll vine forest on Mesozoic to Proterozoic igneous rocks.  
Least 
concern  

12.12.23  
Eucalyptus tereticornis subsp. tereticornis or E. tereticornis subsp. basaltica +/- E. 
eugenioides woodland to open forest on crests, upper slopes and elevated valleys and 
plains on Mesozoic to Proterozoic igneous rocks.  

Least 
concern  

3.1.4.3 Flora Species Essential Habitat 

Essential habitat has been mapped for three flora species within the desktop search extent (Table 3.4 and 
Figure 3.5). 

Table 3.4 Essential Habitat Flora Species  

Common
®Name  Scientific Name  NC Act Status  

bopple nut  Macadamia ternifolia  Vulnerable  

macadamia nut  Macadamia integrifolia  Vulnerable  

-  Papillilabium beckleri  Near Threatened  

3.1.4.4 Threatened Ecological Communities 

Database search results identified three TECs that are likely to occur within a 10 km radius of the Study 
Area (Table 3.5). Based on the desktop RE mapping for the Study Area (Table 3.3), the Lowland Rainforest 
of Subtropical Australia (Critically Endangered) has the potential to occur within the Study Area based on 
the mapped occurrence of analogous REs. 

Table 3.5 TECs likely to occur within 10 km of the Study Area 

TEC Status Analogous RE (SEQ only) 

Coastal Swamp Sclerophyll Forest of New South 
Wales and Southeast Queensland 

Endangered 
12.2.7, 12.3.4/12.3.4a, 12.3.5, 
12.3.6, 12.3.20 (only parts not 
dominated by Casuarina glauca) 

Lowland Rainforest of Subtropical Australia Critically Endangered 
12.3.1, 12.5.13, 12.8.3, 12.8.4, 
12.11.1, 12.11.10, 12.12.1, 12.12.16 

White Box – Yellow Box – Blakely’s Red Gum 
Grassy Woodland and Derived Native Grasslands 

Critically Endangered 12.8.16 

 

  








































































































































































































































































































































































































