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This Carmichael Coal Mine and Rail Project SEIS: Property Map of Assessable Vegetation (“the Report”) 

has been prepared by GHD Pty Ltd (“GHD”) on behalf of and for Adani Mining Pty Ltd (“Adani”) in 

accordance with an agreement between GHD and Adani. 

The Report may only be used and relied on by Adani for the purpose of informing environmental 

assessments and planning approvals for the proposed Carmichael Coal Mine and Rail Project (Purpose) 

and may not be used by, or relied on by any person other than Adani. 

The services undertaken by GHD in connection with preparing the Report were limited to those specifically 

detailed in this Report. 

The Report is based on conditions encountered and information reviewed, including assumptions made by 

GHD, at the time of preparing the Report.  Assumptions made by GHD are contained through the Report 

and that the information provided to GHD is accurate. 

To the maximum extent permitted by law GHD expressly disclaims responsibility for or liability arising from: 

�y any error in, or omission in connection with assumptions, or 

�y reliance on the Report by a third party, or use of this Report other than for the Purpose. 
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1.  Introduction 

1.1  Project overview 

Adani Mining Pty Ltd (Adani, the Proponent), commenced an Environmental Impact Statement 
(EIS) process for the Carmichael Coal Mine and Rail Project (the Project) in 2010. On 
26 November 2010, the Queensland (Qld) Office of the Coordinator General declared the 
Project a ‘significant project’ and the Project was referred to the Commonwealth Department of 
Sustainability, Environment, Water, Population and Communities (DSEWPaC) (referral No. 
2010/5736). The Project was assessed to be a controlled action on the 6 January 2011 under 
section 75 and section 87 of the Commonwealth Environment Protection and Biodiversity 
Conservation Act 1999 (EPBC Act). The controlling provisions for the Project include:  

�y World Heritage properties (sections 12 & 15A) 

�y National Heritage places (sections 15B & 15C) 

�y Wetlands (Ramsar) (sections 16 & 17B) 

�y Listed threatened species and communities (sections 18 & 18A) 

�y Listed migratory species (sections 20 & 20A) 

�y The Great Barrier Reef Marine Park (GBRMP) (sections 24B & 24C) 

�y Protection of water resources (sections 24D & 24E).   

The Qld Government’s EIS process has been accredited for the assessment under Part 8 of the 
EPBC Act in accordance with the bilateral agreement between the Commonwealth of Australia 
and the State of Queensland. 

The Proponent prepared an EIS in accordance with the Terms of Reference (ToR) issued by the 
Qld Coordinator-General in May 2011 (Qld Government, 2011). The EIS process is managed 
under section 26(1) (a) of the State Development and Public Works Act 1971 (SDPWO Act), 
which is administered by the Qld Government’s Department of State Development, 
Infrastructure and Planning (DSDIP).  

The EIS, submitted in December 2012, assessed the environmental, social and economic 
impacts associated with developing a 60 million tonne (product) per annum (Mtpa) thermal coal 
mine in the northern Galilee Basin, approximately 160 kilometres (km) north-west of Clermont, 
Central Queensland, Australia. Coal from the Project will be transported by rail to the existing 
Goonyella and Newlands rail systems, operated by Aurizon Operations Limited (Aurizon). The 
coal will be exported via the Port of Hay Point and the Point of Abbot Point over the 60 year (90 
years in the EIS) mine life.  

Project components are as follows:  

�y The Project (Mine): a greenfield coal mine over EPC 1690 and the eastern portion of 
EPC 1080, which includes both open cut and underground mining, on mine infrastructure 
and associated mine processing facilities (the Mine) and the Mine (offsite) infrastructure 
including a workers accommodation village and associated facilities, a permanent airport 
site, an industrial area and water supply infrastructure 
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�y The Project (Rail): a greenfield rail line connecting to mine to the existing Goonyella and 
Newlands rail systems to provide for the export of coal via the Port of Hay Point 
(Dudgeon Point expansion) and the Port of Abbot Point, respectively including:  

– Rail (west): a 120 km dual gauge portion running west from the Mine site east to 
Diamond Creek 

– Rail (east): a 69 km narrow gauge portion running east from Diamond Creek 
connecting to the Goonyella rail system south of Moranbah.  

– Quarries: The use of five local quarries to extract quarry materials for construction and 
operational purposes. 

1.2  Purpose of this report 

The property vegetation assessment map (PMAV) redefines the mapping of remnant vegetation 
based on field verified evidence. The purpose of this report is to support an application for re-
mapping of regional ecosystem over Lot 662 on PH1491.  

This report provides an outline of the methods and results of the vegetation assessment 
undertaken on Lot 662 on PH1491, on which this PMAV application is based.   

1.3  Property details 

Table 1 provides a summary of the property details for which the PMAV applies.   

Table 1 Property details 

Address Moray Carmichael Boundary Road, Moray Downs 
Lot number Lot 662 on PH1491 

Application area Approximately 7,635.8 ha 

Local government area Isaac Regional Council 
Local plan zoning Rural 

Existing land use Grazing 
Proposed land use Accommodation village, industrial area, airport and water 

infrastructure to support development of the Project (Mine) 

Type of application Correction to mapping 
Previous PMAV applications None 

1.4  Study area 

The Study Area for the assessment is shown in Figure 1. The Study Area is located immediately 
east of the proposed Projec (Mine) and covers an area of approximately 7,635.8 ha. 

1.5  Assumptions and limitations 

Field surveys were undertaken within the Study Area outlined in Figure 1.  
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2.  Methodology 

2.1  Overview 

A combination of desktop assessments and detailed site assessments were used to accurately 
map and define vegetation communities within the Study Area, based on vegetation categories 
defined by the Queensland Herbarium.   

2.2  Desktop assessments 

Prior to survey, a desktop assessment was undertaken to assist with the final determination of 
vegetation community boundaries within the Study Area. The following information sources 
were reviewed: 

�y Current certified RE mapping Version 6.1b  

�y Historical Department of Environment and Heritage Protection (DEHP) aerial imagery for 
the location  

�y Queensland Herbarium mapping and methodology procedures outlined in Neldner et al., 
2012 

2.3  Field assessments 

Site surveys were carried out by GHD botanists between 30 April and 6 May 2013 and 
assessed the accuracy of RE mapping within discrete areas within the Study Area. Sites were 
assessed using the Quaternary method under the Queensland Herbarium mapping 
methodology (Neldner et al., 2012). In brief, a Quaternary level of assessment involves 
collection of data regarding the structure and composition of strata comprising the vegetation 
community. A combination of high resolution aerial imagery, historical photographs and field 
traverses (using hand held global positioning system (GPS) were used to delineate between RE 
boundaries. BioCondition assessments, as outlined in Eyre et al., (2011), were also undertaken 
at some sites, and the data obtained has been utilised in the RE ground-truthing process. 

A number of RE polygons were consistent across the Study Area (e.g. 10.3.4b/10.3.6a/10.3.3b 
polygons were consistently ground-truthed as 10.3.6a). In these cases, representative 
assessment sites have been used on which to base the field verifications for these RE polygons 
(see Appendix A). 

2.4  PMAV category classifications 

Rules for mapping changes, based on the Vegetation Management Act 1999 (VM Act) 
definitions for remnant vegetation and remnant least concern, of concern and endangered REs, 
have been established by the Queensland Herbarium in Methodology for survey and mapping 
of Regional Ecosystems and vegetation communities in Queensland (Neldner et al., 2012). 
These rules have been summarised below where necessary to outline how the field data was 
gathered and mapping for this PMAV prepared.  

PMAV vegetation category classifications, as defined within the VM Act, are provided in Table 2.   
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Table 2  PMAV category classifications  

PMAV Category Description 

Category A An area identified as: 
�x a declared, offset or exchange area; or 
�x being unlawfully cleared; or 
�x subject to a restoration notice or an enforcement notice under the 

Planning Act; or 
�x being a declared area by the chief executive under section 20BA of 

the VM Act.  
Category B An area shown on a regional ecosystem map or remnant map as remnant 

vegetation. 

Category C An area other than a Category A area, that contains regrowth vegetation 
that is an endangered, of concern or a least concern regional ecosystem 
that has not been cleared since 31 December 1989. 

Category X An area: 
�x where clearing has occurred; and 
�x is not a Category A area, Category B area or category C area on a 

property map of assessable vegetation made under section 20B; 
and 

�x at the time of the making, under section 20B or 20C, or the 
replacement, under section 20D, of the property map of assessable 
vegetation applying to the area— 
�í does not contain remnant vegetation; or 
�í is not cleared due to burning, flooding or natural causes and the 

vegetation in the area forms a predominant canopy that— 
�í has cover that averages less than 50% of the undisturbed 

predominant canopy; or 
�í has height that averages less than 70% of the vegetation's 

undisturbed height; or 
�í is not composed of species characteristic of the vegetation’s 

undisturbed predominant canopy. 

As established in the VM Act to demonstrate that vegetation mapped as remnant should be 
mapped non-remnant, it is necessary to establish one of the following: 

�y That the density (or projective foliage cover) of the subject vegetation canopy averages 
less than 50 percent that of the undisturbed predominant canopy of the vegetation. 

�y That the canopy height of the subject vegetation averages less than 70 percent that of 
the undisturbed height of the RE. 

�y That the species composition of the subject vegetation canopy is not characteristic of the 
species composition of the REs undisturbed predominant canopy (on its own this will 
generally only indicate that another RE may be more applicable, rather than that the 
subject vegetation is non-remnant, unless the dominant species are exotic). 

Therefore, for the purpose of demonstrating that an area of vegetation which is currently 
mapped as remnant vegetation should be mapped in a PMAV as a category X area, it is 
necessary to demonstrate that the vegetation has been cleared before (as defined by the VM 
Act and not by burning, flooding or natural causes) and that the vegetation has not regained 
sufficient height or canopy density, or does not have the species composition, to be remnant 
vegetation. 
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These rules introduce a number of terms, the interpretation of which is essential for an accurate 
understanding of the changes recommended in this report. Therefore, it is necessary to define a 
number of these terms: 

�y ‘Undisturbed’ means the pre-clear condition of the vegetation in an RE. The pre-clear 
condition of vegetation can only be measured using reference sites. Neldner et al. (2012) 
makes recommendations for the selection of reference sites – they should be in good 
condition and be representative of the subject RE (same dominant species etc.).   

�y ‘Predominant canopy’ means the stratum forming the Ecological Dominant Layer (EDL). 
This is the layer that has the greatest above-ground biomass, and is usually the tallest 
tree layer (T1).   

�y ‘Average’ – the measure for average used by the Queensland Herbarium for measuring 
canopy height and density is the median.   
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3.  Desktop assessment 

3.1  Site location and regional context 

The Study Area occurs in central Queensland at the boundary of the Desert Uplands and 
Brigalow Belt bioregions within the Belyando River sub-catchment of the Burdekin Catchment. 

This region has been utilised extensively for livestock grazing and coal extraction, resulting in 
significant reduction in vegetation communities within the area.   

3.2  Site landform and geology 

The Belyando River sub-catchment is characterised by generally low relief floodplains drained 
by braided channels and surrounded by wide alluvial plains (Dight, 2009). Within the region, 
connectivity of remnant vegetation is maintained by riparian vegetation including mature river 
red gum (Eucalyptus camaldulensis) and paper bark (Melaleuca leucadendra) associated with 
the Carmichael and Belyando rivers. The Study Area drains into a number of ephemeral creeks 
that become undefined before draining into the Belyando River. The elevated location of the 
Study Area in the Burdekin Catchment in combination with seasonality of rainfall means stream 
flows are generally restricted to the wetter months (November to March). During the dryer 
months (June and July) many streams and drainage channels dry while larger rivers sustain 
only pools or low flows.   

Geological data was sourced from the Department of Natural Resources and Mines (DNRM) 
using the Surat Basin Surface Geology dataset (DNRM, 2012). Soil information was acquired 
from the Commonwealth Scientific and Industrial Research Organisation (CSIRO) Australian 
Soil Resource Information System (CSIRO, 2010). The geology that shapes the Study Area is 
predominantly Tertiary and Quaternary alluvials and colluvials, less than 65 million years old 
(DNRM, 2012). The key geological unit underlying much of the Study Area is the Woondoolla 
beds and unconsolidated materials, comprising fluvial sands and clays (Vertosols and 
Kandosols) on gently undulating plains (DNRM, 2012). This is consistent with the currently 
mapped land zones 4 and 5 by the Queensland Herbarium (Wilson and Taylor, 2012). 

3.3  Existing mapping 

The current certified RE mapping (version 6.1b) identified the Study Area as predominately 
supporting non-remnant vegetation. A total of 16 REs are currently mapped in the Study Area: 

�y 7 least concern Desert Upland REs (10.3.3, 10.3.4, 10.3.6, 10.3.28, 10.4.3, 10.4.5, 
10.5.5) 

�y 4 least concern Brigalow Belt REs (11.3.1, 11.3.3, 11.3.25, 11.3.37) 

�y 2 of concern Brigalow Belt REs (11.4.5, 11.4.6) 

�y 3 endangered Brigalow Belt REs (11.4.8, 11.4.9, 11.4.11) 

The existing DEHP RE mapping for the Study Area is provided in Figure 2. 
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4.  Field assessment 

4.1  Survey effort 

Site surveys were carried out by GHD botanists between 30 April and 6 May 2013. A total of 30 
polygons were surveyed utilising 100 metre (m) transects.   

4.2  Proposed mapping 

Table 3 describes the polygons within the Study Area that have a proposed change of RE 
status. Table 4 describes the polygons within the Study Area that have a proposed change of 
RE designation or where a change is recommended to the proportion of constituent REs within 
heterogeneous polygons (with no associated change in status). A summary of the justification 
for the change in RE is also presented in these tables. Further assessment site data and 
justification for the proposed RE changes are provided in Appendix A. 

A total of 16 REs were confirmed present within the Study Area, including a large number of 
small areas mapped as the least concern REs 10.3.6a and the of concern 11.4.11/11.4.5, as 
well as smaller areas mapped as the least concern 11.3.25, 11.3.3 and 11.3.37, associated with 
watercourses. The field verified RE mapping is provided Figure 3.  

Remnant vegetation was observed to be less extensive than presented by the certified RE 
mapping. Specifically, many areas mapped as containing natural grasslands RE 11.4.11 and 
Acacia argyrodendron woodland (RE 11.4.5) were not found to occur within some parts of the 
Study Area.   

The polygons represented in Figure 4 refine the present certified RE mapping across the lot by 
proposing more accurate mapping based on aerial photograph interpretation coupled with field 
survey data using a method consistent with the Queensland Herbarium procedure for ground-
truthing REs (Neldner et al., 2012).   
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