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1. Introduction 
This report describes the terrestrial surveys undertaken in July and October 2013 and January 2014 by SKM to 
provide additional information for preparation of the Emu Swamp Dam Supplementary report. The need for 
additional information was identified after review of the public and government agency submissions received for 
the Emu Swamp Dam Environmental Impact Statement (EIS).  

This report is structured as follows: 

¶ Introduction, describing the study area and objectives 

¶ Methodology, describing desktop assessment and field survey methods 

¶ Results, summarising the desktop and field survey results and including mapping display of results 

¶ Discussion of results 

1.1 Study Area 

The Project is located approximately 15 km south west of Stanthorpe within the Stanthorpe Plateau sub-
bioregion of the New England Tableland bioregion at the upper part of the Severn River catchment. 

Geology of the study area consists of an extensive granite complex, the New England Batholith. Landform 
elements within the study area include loamy granite plains, alluvial drainage lines, and granite slopes and 
knolls. 

Vegetation in the area includes remnant and regrowth native woodlands and shrublands as well as pasture 
areas dominated by exotic grasses. Native vegetation has been previously impacted by clearing for agriculture 
and rural-residential land use as well as by fire and flood events. 

1.2 Study Objectives 

Objectives of the terrestrial flora study are to: 

¶ Identify the extent of the White Box - Yellow Box - Blakely's Red Gum Grassy Woodlands and Derived 
Native Grasslands Critically Endangered Threatened Ecological Community (Box-Gum Grassy Woodland 
TEC) in the study area and downstream of the proposed dam to put into context the impact on this 
community that would result from the Emu Swamp Dam Project 

¶ Determine the population size and locations of Melaleuca williamsii (syn. Callistemon pungens) in the study 
area to enable quantification of the Project’s impact on the local population of this species 

¶ Collect BioCondition data to determine the condition of the vegetation/habitat to be impacted and to provide 
input data to establish condition values for Commonwealth and State offsets. 
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2. Methodology 

2.1 Desktop assessment 

2.1.1 Critically Endangered Threatened Ecological Community (TEC) 

The Box-Gum Grassy Woodland is listed as a critically endangered TEC under the Environment Protection and 
Biodiversity Conservation Act 1999 (EPBC Act). The listing advice for this community provides a list of Regional 
Ecosystems (REs) that may contain Box-Gum Grassy Woodland (TSSC, 2006). REs that were investigated 
from the study area that may contain the Box-Gum Grassy Woodland are listed below: 

¶ RE 13.3.1 - Eucalyptus blakelyi woodland on alluvial plains 

¶ RE 13.3.4 - Eucalyptus conica, E. microcarpa, E. melliodora woodland on alluvial plains 

¶ RE 13.11.8 - Eucalyptus melliodora and/or Eucalyptus microcarpa/ E. moluccana woodland on 
metamorphics 

¶ RE 13.12.8 - Eucalyptus melliodora and/or E. moluccana/ E. microcarpa and/or E. conica woodland on 
igneous rocks 

¶ RE 13.12.9 - Eucalyptus blakelyi and/or E. caliginosa woodland to open forest on igneous rocks 

Spatial analysis was used to identify vegetation in the study area, including along the Severn River downstream 
to Accommodation Creek, mapped by DNRM (2011) as containing the REs listed above.  

Vegetation mapping undertaken by 3D Environmental (2007) in the Project impact areas was also reviewed to 
determine the location and extent of these REs in the FSL and pipeline alignments. 

2.1.2 Threatened Flora – Melaleuca williamsii 

The following information sources were reviewed to determine where suitable habitat exists for M. williamsii in 
the study area: 

¶ Terrestrial Flora Baseline Study, Emu Swamp Dam Project (3D Environmental, 2007) 

¶ Australia’s Virtual Herbarium (CHAH, 2013) 

¶ DNRM vegetation mapping (Version 6.1) (regional ecosystems, high value regrowth, essential habitat and 
pre-clearing)  

¶ The regional ecosystem description database (REDD) (DNRM, 2011) 

In addition to review of the above data sources, specimens of M. williamsii held at the Queensland Herbarium 
were examined by SKM ecologists to develop familiarity with the species’ characteristics and to note habitat 
information recorded on the specimen labels.  

2.1.3 Endangered and Of Concern Vegetation 

RE and high value regrowth (HVR) vegetation mapping were reviewed to determine the extent and location of 
endangered and of concern vegetation that would be impacted by the Project. This mapping was reviewed to 
assist planning survey sites and to quantify downstream impacts. 

2.1.4 Site Selection  

Survey sites were selected based on meeting the three major objectives of the survey. Survey sites included: 
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¶ 100 sites in remnant and HVR vegetation that contain regional ecosystems that are listed as potentially 
containing Box-Gum Grassy Woodland (98 sites within the Stanthorpe Plateau sub-bioregion and two sites 
within the adjacent Nandewar Northern sub-bioregion). 

¶ 30 sites within habitat suitable for M. williamsii, based on vegetation mapping and known habitat 
characteristics. 

¶ 28 BioCondition sites covering each endangered or of concern RE impacted by the Project as well as REs 
that provide habitat for threatened species.  

A total of 123 sites were selected at which different combinations of the above objectives were completed. 
Methods are described in Section 2.2.2 below. 

2.2 Field Surveys  

2.2.1 Scientific License 

The field survey was undertaken in accordance with SKM’s Scientific Purposes Permit number WISP10848512 
issued by the Department of Environment and Heritage Protection (DEHP) under S12(E) Nature Conservation 
(Administration) Regulation 2006, valid from 1 March 2012 to 28 February 2017. 

2.2.2 Methodology 

Field methods are described briefly below. 

Box-Gum Grassy Woodland Assessment 

The listing advice for this community (TSSC, 2006) provides condition criteria to assess Box-Gum Grassy 
Woodland vegetation. A flowchart (DEH, 2006) based on these criteria was used to assess patches of remnant 
and regrowth vegetation in the field. The flowchart uses characteristics such as overstorey species, proportion 
of native understorey, patch size and evidence of recruitment to determine if the vegetation is the listed 
ecological community.  Figure 2-1 below shows the flowchart used in the field. 
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Figure 2-1 : Box-Gum Grassy Woodland and Derived Grassland flow chart (DEH, 2006) 

 

Melaleuca williamsii 

Random meanders were undertaken at each survey site. This involved searching suitable habitat for a minimum 
of 30 minutes on foot by two ecologists.  

BioCondition 

BioCondition sites were surveyed in accordance with the BioCondition assessment manual Version 2.1 (Eyre 
et al., 2011a). 

Field surveys were undertaken during winter over a three week period from 1 to 19 July 2013.  
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2.2.3 Field survey 1 (July 2013) 

Field surveys were undertaken during winter over a three week period from 1 to 19 July 2013. This survey was 
undertaken between 1-5, 8-12 and 15-19 July 2013. 

Access to survey sites was not possible in some instances where land holders did not give permission to enter 
properties. Where land access was not provided effort was made to find alternative sites. A total of 81 Box-Gum 
Grassy Woodland sites, 25 M. williamsii random meanders and 26 BioCondition sites were completed. 

2.2.4 Field survey 2 (November 2013) 

An additional survey for M. williamsii was undertaken between 28-30 October 2013 during the flowering period 
to confirm the identification of M. williamsii at existing sites, and to identify additional sites that provide suitable 
habitat for M. williamsii as potential translocation sites.  Random meander searches were undertaken at five 
survey sites, involving searching suitable habitat for a minimum of 30 minutes on foot by two ecologists. 
Flowering samples of M. williamsii from the survey sites were sent to the Queensland Herbarium to confirm 
identification. Two BioCondition sites were also completed.  

2.2.5 Field Survey 3 (January 2014) 

An additional survey for potential Box-Gum Grassy Woodland offset sites was undertaken from 29-31 January 
2013. The purpose of this survey was to investigate additional sites that could be used as offsets for Box-Gum 
Woodlands disturbed by the Project. During field survey 3, 19 sites were visited (13 in the Stanthorpe Plateau 
sub-bioregion and six in the Nandewar Northern sub-bioregion) and surveyed against the Box-Gum Grassy 
Woodland condition criteria, as described in Section 2.2.2.  
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3. Desktop Results 

3.1 Box-Gum Grassy Woodland  

The terrestrial flora mapping prepared for the Project EIS (3D Environmental, 2007) shows 71.55 ha of Box-
Gum Grassy Woodland would be directly inundated in the water storage area with an additional impact of 
11.47 ha along the urban and irrigation pipelines and 0.74 ha along the Stalling Lane realignment.  

Spatial analysis using DNRM remnant vegetation mapping indicated that there is 8,286 ha of vegetation in the 
Stanthorpe Plateau sub-bioregion that could potentially contain the Box-Gum Grassy Woodland community. 
This is the total area of mapped remnant vegetation containing: 

¶ RE 13.3.1 - Eucalyptus blakelyi woodland on alluvial plains 

¶ RE 13.3.4 - Eucalyptus conica, E. microcarpa, E. melliodora woodland on alluvial plains 

¶ RE 13.11.8 - Eucalyptus melliodora and/or Eucalyptus microcarpa/ E. moluccana woodland on 
metamorphics 

¶ RE 13.12.8 - Eucalyptus melliodora and/or E. moluccana/ E. microcarpa and/or E. conica woodland on 
igneous rocks 

¶ RE 13.12.9 - Eucalyptus blakelyi and/or E. caliginosa woodland to open forest on igneous rocks 

The same analysis was used to calculate that within 5 km of the FSL there are 1,853 ha of remnant vegetation 
that could potentially contain Box-Gum Grassy Woodland. 

Downstream of the proposed dam to Accommodation Creek, the Department of Natural Resources and Mines 
(DNRM) RE mapping shows the Severn River is fringed by Endangered REs 13.3.1, 13.3.1x1, 13.12.8 and 
13.12.9. Of these, REs 13.3.1, 13.12.8 and 13.12.9 may contain Box-Gum Grassy Woodland. 
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3.2 Melaleuca williamsii 

The Emu Swamp EIS terrestrial flora surveys (3D Environmental, 2007) found seven M. williamsii in the FSL, 
four (4) in the Stalling Lane realignment, four (4) in the urban pipeline corridor and three (3) in the irrigation 
pipeline corridor.  Other individuals were found outside the Project impact areas, including one next to Teale 
Road (10 km north of Stanthorpe), one (1) 80 m to the west off the New England Highway south of Booth Lane 
and two (2) approximately 100 m upstream of the FSL. Plants were found in remnant and non-remnant 
vegetation, including REs 13.3.1, 13.3.1x1, 13.12.8, 13.12.2 and 13.12.6.  

Australia’s Virtual Herbarium (AVH) lists 131 records for M. williamsii in the New England bioregion with a 
cluster of these records occurring in the Stanthorpe Plateau sub-bioregion. The AVH incorporates specimen 
records from Australia’s major herbaria. 

The REDD lists RE 13.3.1 as suitable habitat for M. williamsii. This RE is described as ‘Eucalyptus blakelyi 
grassy woodland or open-forest +/- E. conica +/- E. bridgesiana +/- E. melliodora on Cainozoic alluvial plains’.  

The description of habitat of M. williamsii on specimens held by the Queensland Herbarium recorded the 
species growing in habitat characterised by rocky granite slabs and proximity to waterways. Soils included 
sandy and gravelly alluvium. Vegetation associated with M. williamsii was recorded as riparian woodlands and 
shrublands with Leptospermum and Acacia species. 

Essential habitat factors for M. williamsii are described in the essential habitat database (DNRM, 2013) as: 

¶ RE 12.12.14 or 13.3.1 (RE’s are a mandatory essential habitat factor) 

¶ Open forest of Corymbia gummifera and Eucalyptus umbra; riparian woodland/shrubland 

¶ 300 to 800 m altitude 

¶ Gravelly alluvium soils 

¶ Rocky watercourse or river bank 
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4. Field Survey Results 

4.1 Box-Gum Grassy Woodland Critically Endangered Ecological Community 

The Box-Gum Grassy Woodland community flow chart was used to identify if vegetation met the EPBC listing 
criteria at 100 individual sites (81 during field survey 1 and 19 during field survey 3) in the study area in both 
remnant and regrowth vegetation.  Out of the 100 survey sites, 50 were found to contain vegetation that met the 
criteria for the EPBC listed community. Appendix A shows the results for each of the survey points. Much of the 
vegetation along the Severn River between the FSL and Accommodation Creek was found to contain the Box-
Gum Grassy Woodland community. Some patches of vegetation were excluded from the community due to 
weed dominance in the ground cover, or due to absence of characteristic canopy species. Dominant canopy 
species in these instances included Rough Barked Apple (Angophora floribunda) and/or Apple Box (E. 
bridgesiana). 

Patches identified as containing vegetation that fit the EPBC criteria are shown on Figure 4-1.  The total area of 
vegetation ground-truthed was 5,100 ha. Approximately 2,225 ha of this vegetation contained the listed Box-
Gum Grassy Woodland (44% of the vegetation surveyed). The area of ground-truthed vegetation occurs in both 
the Stanthorpe Plateau sub-bioregion (1,611 ha) and the Nandewar Northern Complex sub-bioregion (614 ha). 
Area calculations were based on the assumption that where field survey results indicated the listed community 
was present, the entire patch in which the survey point was located met the criteria. In instances where the field 
survey indicated different results in the same patch, the patch was split at an equal distance between the survey 
points. 3D Environmental vegetation mapping (3D Environmental, 2007) was used as a base map for areas 
within the FSL and pipelines. RE and HVR (DNRM, 2011) mapping were used as a base map for the areas 
outside the FSL and pipelines (Figure 4-1). 

An additional 5,073 ha of remnant vegetation that could potentially contain the EPBC listed community within 
the Stanthorpe Plateau sub-bioregion is shown on Figure 4-1. This is remnant vegetation containing REs 
13.3.1, 13.11.8, 13.12.8 and 13.12.9 that was not able to be ground truthed due to time constraints. Less than 
half (44%) of the vegetation surveyed contained the listed community.  Conservatively assuming 40% of the 
potential Box-gum Grassy Woodland (2,672 ha) meets the EPBC criteria there is a further 2,029 ha of this 
community. It is estimated that approximately 3,640 ha of Box-gum Grassy Woodland is present [1,611 ha 
(confirmed) + 2,029 ha (potential)] in the in the Stanthorpe Plateau sub-bioregion.   

Plate 4-1 shows vegetation identified during field surveys as containing the Box-Gum Grassy Woodland.  
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Plate 4-1 : Box-Gum Grassy Woodland, dominated by Blakely’s Red Gum (meets EPBC criteria) 
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4.2 Targeted Melaleuca williamsii surveys 

Targeted searches for M. williamsii were undertaken along waterways and a collection of samples made within 
each patch of M. williamsii.  

Melaleuca williamsii was identified in the field by SKM ecologists and samples taken in accordance with SKM’s 
Scientific Purposes Permit. Plant samples collected in July were sent to a senior botanist in NSW (Tony Rodd) 
who identified the species as M. williamsii subsp. fletcheri. Flowering samples collected in October 2013 were 
sent to the Queensland Herbarium who also identified the species as M. williamsii subsp. fletcheri.  The 
coordinates of M. williamsii records from these surveys are listed in Appendix B. A flowering specimen of M. 
williamsii found outside the Project impact area is shown in Plate 4-2. 

SKM field survey 1 located a total of 287 M. williamsii, with multiple plants at each of the locations shown on 
Figure 4-2. 38 plants were recorded in the FSL, and 249 plants were found outside Project impact areas.  

SKM field survey 2 recorded an additional 110 plants outside the Project impact areas.  Five new locations were 
identified. Additional M. williamsii locations are shown on Figure 4-2. 

Based on SKM and 3D Environmental survey data, a total of 56 M. williamsii are known to be located within 
Project impact areas (Table 4-1). 

Table 4-1 Melaleuca williamsii locations 

Location Source Number of M. williamsii plants 

FSL SKM 38 

FSL 3D Environmental 7 

Stalling Lane 3D Environmental 4 

Urban pipeline 3D Environmental 4 

Irrigation pipeline 3D Environmental 3 

Total  56 

Melaleuca williamsii was consistently found in association with granite slabs and boulders near water in REs 
13.3.1, 13.3.1x1 and occasionally in RE 13.12.6. 
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Plate 4-2 Melaleuca williamsii at Severn River off New England Highway, south of Stanthorpe 

4.3 BioCondition survey 

BioCondition surveys were undertaken at 28 sites, collecting condition data from the following impacted REs: 
13.3.1, 13.11.8, 13.12.2, 13.12.5, 13.12.6, 13.12.8, and 13.12.9. Figure 4-3 shows BioCondition survey 
locations. Site based BioCondition scores are summarised in Appendix C.  
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