
 
The GDE and RE typologies of the project area are considered to be atypical of those systems depicted in the conceptual models , 
and are therefore considered applicable for this report.  
 
The EMP has clearly identified that shallow groundwater exists in the poorer drained landscapes, and may be supporting the 
M.viridflora dominated systems with Banksia robur dominating shrub canopy. 
 
8.2 TYPE 3 GDE  
NON FLOOD PLAIN  
LAND ZONE 5 PALUSTRINE MELALEUCA SYSTEMS  
 
Non-floodplain swamp habitat hydrology is related to a site’s topography, substrate type and position within the catchment. 
Climatic factors (especially those related to rainfall) also play a significant role in the regularity, seasonality, duration and amount 
of water entering and leaving the wetland. 
 
Palustrine groundwater dependent ecosystems are palustrine wetlands which require access to groundwater on a permanent or 
intermittent basis to meet all or some of their water requirements so as to maintain their communities of plants and animals, 
ecological processes and ecosystem services. Palustrine wetland GDEs are aquatic ecosystems dependent on the surface 
expression of groundwater. Palustrine GDEs are palustrine wetlands with either a gaining or variable gaining/losing aquifer 
connectivity. 
 
Alluvial aquifers are formed from particles such as gravel, sand, silt and/or clay deposited by physical processes in river channels 
or on floodplains. These deposits store and transmit water through intergranular voids. In floodplain environments these alluvial 
aquifers may have groundwater flow systems ranging from a local (e.g. a few kilometres) to regional (e.g. hundreds of kilometres) 
scale. 

 
Water inputs 
Non-floodplain wetlands can be flushed with rain, run-off from the local watershed and groundwater discharge, or a combination 
of these sources. 
If groundwater table levels and substrate permeability permit, this can lead to more constant systems. This wetland habitat type 
can play a role in groundwater recharge/discharge. 
 
An important point to note is that groundwater flow tends to be clear (not turbid), compared to surface water flow. 
 
An assumption is made that the type 3 Palustrine GDE dominated by M.virdiflora  exists on shallow groundwater, as indentified 
in the EMP. 

 
Water outputs 
Evaporation, transpiration and groundwater recharge can lead these systems to dry out, often completely. Water may also flow 
away from the wetland via distributory channels, depending on topography. 

 
Water quality 
Water quality in these wetland habitat types is related to awealth of factors including, but not limited to, the vegetation around 
and in the wetland habitat, water regime and catchment attributes. More research is needed to demonstrate the effects these 
wetland habitats have on the hydrology and water quality of the broader system. It is suspected that the water leaving Melaleuca 
wetlands would have differences in turbidity, Coloured Dissolved Organic Matter (CDOM), acidity, Dissolved Oxygen (DO), 
conductivity and organic matter. These effects are complicated and site dependent, and could have an appreciable effect on 
water quality in downstream waterways. 

 
Hydrology and vegetation 
Hydrology can play an important role in influencing the growth and distribution of vegetation communities. Melaleuca trees can 
be temporarily inundated with water for three to six months of the year. Areas that are inundated for longer periods tend to shift 
towards grass, sedge, herb- dominated wetlands. In the Wet Tropics coastal lowlands, annual rainfall is high enough (greater 
than 3000 mm annually) for palm swamps to grow on very wet, poorly drained soils. 



 
Figure 15 , Palustrine GDE conceptual model. 

M.viridflora dominance  

Banksia robur dominance  

hydrosols hydrosols 



 
 
Figure 16, Melaleuca palustrine plants. 



GEOMORPHOLOGY  
Coastal non-floodplain tree swamps occupy the depressions, drainage lines, dune swales and other low lying areas outside of 
floodplain systems. They can be found on a complex of remnant Tertiary surfaces and Tertiary sedimentary rocks and Quaternary 
coastal dunes and seasonally waterlogged sand plains usually fringing drainage system behind beach ridge plains or on old dunes and 
swales. 
 
 
 

 

Figure 17 hydrosols conceptual model. 



 

Figure 18 acid environment conceptual model. 

 



 

Figure 10, acid sulphate soils conceptual model. 
 

8.4   FLORA  

RE 12.5.4a 

Melaleuca quinquenervia and or M. viridiflora woodland 

Occurs on complex of remnant Tertiary surfaces and Tertiary sedimentary rocks. Melaleuca spp. trees can flower all year round, 
providing an almost constant source of nectar and pollen, which is particularly important in winter for insects, birds and bats. 

Melaleuca spp. can form almost pure stands and therefore floristic diversity is not necessarily a function of health in these systems. 

On flat land with good subsoil moisture Melaleuca spp. can occur alongside eucalypts in mixed tall open-forests. Other flora types 
(depending on the swamp’s positions within the landscape and its water regimes) include: 

 cabbage tree palms 
 swamp box 
 bloodwoods 
 sedges 



 rushes 
 reeds 
 grasses 
 ferns 

Different Melaleuca species are associated with slightly different soil types and water regimes conditions - flora diversity with 
climate pop out. 

Research suggests that the growth of Melaleuca quinquenervia can have a significant effect on the local soil chemistry and 
groundwater, increasing acidity (decreasing pH), changing redox potential and dissolved organic carbon levels. 

Though Melaleuca spp. trees cannot survive permanent inundation they do have adaptations such as fibrous or adventitious roots 
around their lower trunk that are thought to function as breathing roots,  helping the tree to survive during long periods of 
submersion. The trees also have spreading root systems, providing stability during floods and prolonged water logging and most 
species are tolerant to a limited extent of both saline and brackish water. 

The LZ 5 GDE in the project area, appear to be dominated by M.viridflora. 

 

 
Figure 20 flora species. 



 
Figure 21 seasonal variation conceptual model. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



8.5 NUTRIENTS  

Sources of nutrients include nutrients carried in surface water flow into the wetland habitat and droppings from nesting birds and 
bat colonies can also be a significant nutrient input to the wetland. 

Nutrients can leave these Coastal Non-Floodplain Tree swamps through the same mechanisms – through water flow out of the 
wetland habitat, and migratory and mobile organisms (such as birds) transporting nutrients to other parts of the terrestrial or 
estuarine landscape. Nitrogen can be transferred from the wetland into a less biologically available form in the atmosphere through 
the process of denitrification. High levels of organic carbon, high temperatures, high nutrients (particularly nitrate) and low levels of 
oxygen in areas inundated with water create ideal conditions for denitrification to occur. 

Melaleuca spp. trees can survive under conditions comparable with nutrient enrichment by sewage and therefore can be a 
considerable store or source of nutrients, depending on conditions. 

Melaleuca spp. trees transfer nutrients from the sediment and water column into plant growth and then into senescent leaf fall. 
Fallen Melaleuca leaves break down very slowly due to their high carbon content (which is largely made up of decay-resistant 
lignins) and anti-bacterial compounds. Leaves can therefore accumulate on the ground to form a dense leaf litter matt. This litter 
matt can be a long-term nutrient store in Melaleuca wetlands as, even during flooding conditions, the matt can remain intact, only 
losing freshly fallen leaves through physical removal and leaching soluble organics (not nitrogen and phosphorus). 

Though Melaleuca forest production is relatively high, algae (in the shallows), phytoplankton (in deeper waters) and macrophyte 
production can be even higher in these habitat types, with faster growth and recycling rates. 

 

 
 
Figure 22 nutrient dynamics conceptual model. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 

Figure 23 carbon cycling conceptual model. 



 

Figure 24, Nitrogen cycling conceptual model.



 

Figure 25, Phosphorus cycling conceptual model. 

During dry times more water can leave the wetland (through evaporation, recharge of groundwater and/ or transpiration of plants) 
than enters the wetland. This causes the wetland to progressively dry, sometimes completely, while others dry up to a refuge pool, 
or a series of refuge pools. The drying process can have implications for water quality, by concentrating solutes and sediments in 
the water. Water quality and quantity changes impact the wetland’s flora and fauna species to varying degrees and they typically 
have adaptations to survive or escape these conditions until water returns to the wetland, starting the cycle again. 

 
8.6 MONITORING SITES FOR LZ 5 PALUSTRINE GDE RE 12.5.4a. 
 
3 sites were chosen which best represented an opportunity to sample GWQ reference data and  allow early detection of any 
lowering of groundwater levels , likely to impact species within this Melalueca viridiflora dominated woodland with Banksia robur 
dominated shrublayer. 
 
These sites are identified as: 
 LZ 5 A, 
 LZ 5 B , 
 LZ 5 C. 
 



Please refer to figure 28, LZ 5 GDE monitoring locations.  
 
LZ 5 A MONITORING SITE DESCRIPTION 
This site is located 1200m North West of the small Pinus radiata plots , 490m west of the MDL , 1200M west of the proposed pit 
location and 1200m west of the projected groundwater  drawdown radius of 2.9Km from the pit centre . The site was chosen due 
to its accessibility by 4 WD vehicles for future monitoring requirements.  
 
The site lies on the eastern edge of a GDE_C which has an area of 110.6ha and adjoins GDE_A   with an area of 140Ha, 
surrounding the Pinus plots and GDE_D which has an area of 67.2Ha.  
 
These 3 GDE may in fact be one continuous GDE. 
 
LZ 5 B MONITORING SITE DESCRIPTION 
This site is located 800m south east of the small Pinus radiata plots , 490m west of the MDL , 900M south west of the proposed 
pit location and 2.5km SW from the projected groundwater  drawdown radius of 2.9Km from the pit centre. The site was chosen 
due to its accessibility by 4 WD vehicle for future monitoring requirements.  
 
The site lies on the north western edge of a GDE_D which has an area of 67.2Ha and is contiguous to GDE_A. 
 
These 3 GDE may in fact be one continuous GDE. 
 
LZ 5 C MONITORING SITE DESCRIPTION 
This site is located 3.2KM south east of the small Pinus radiata plots , 1.6Km south  of the MDL , 800M south of the projected 
groundwater  drawdown radius of 2.9Km from the pit centre. The site was chosen due to its accessibility by 4 WD vehicle for 
future monitoring requirements.  
 
The site lies on the northern edge of a GDE_BB which has an area of 64.1Ha and extends south to the 135Kva powerline 
easement.  
 
 
IMAGES  
 
 Land Zone 5 Tertiary  duricrusted  GDE RE 12.5.4a , with Q.viridiflora dominant canopy , B.robur dominated shrub 
canopy. 

 



 
 Image 14, LZ 5 A GDE, monitoring point LZ 5 1, MGA 94 Z 56J, Easting 465902, Northing 7187118 
 



  
Image 15, location of LZ 5 GDE, monitoring point LZ 5 1, MGA 94 Z 56J, Easting 465902, Northing 7187118



 
Image 16, LZ 5 B GDE, monitoring point LZ 5 2, MGA 94 Z 56J, Easting 468077 Northing 7185947. 



 
Image 17 location of, LZ 5  B GDE, monitoring point LZ 5 2, MGA 94 Z 56J , Easting 468077 Northing 7185947. 



  

Image 18,LZ 5   C GDE , monitoring point LZ 5 3, MGA 94 Z 56J , Easting 469822 Northing 7185751. 



 
Image 19 location of LZ 5   C GDE, monitoring point LZ 5 3, MGA 94 Z 56J, Easting 469822 Northing 7185751. 



 

 
Figure 27 , LZ 5 GDE monitoring sites. 



 
9.0  
TYPE 2 GDE  
FLOOD PLAIN  
LAND ZONE 3 PALUSTRINE SYSTEMS  
 

The hydrology of floodplain tree swamps is related to a site’s topography, substrate type and position within the catchment (see 
Hydrology—landscape Position). Climatic factors (especially those related to rainfall) also play a significant role in the regularity, 
seasonality, duration and amount of water entering and leaving the wetland. 

9.1 HYDROLOGY  

Water Inputs 

Floodplain wetlands can be flushed with water from overbank flow, streams leading directly to the site, sheet flow across the 
floodplain, rainfall, run-off from the local watershed, hyporheic flow and other groundwater discharge, or a combination of these 
sources. If groundwater table levels and substrate permeability permit, this can lead to more constant systems. This wetland 
habitat type can play a role in groundwater recharge/discharge. 

An important point to note is that hyporheic flow and groundwater flow tend be clear (not turbid), compared to surface water flow. 

Water Outputs 

Evaporation, transpiration and groundwater recharge can lead these systems to dry out, often completely (see dry model). 
Overbank floods move out onto the floodplain or back to the channel, connecting the wetland habitat to other wetland habitats in 
the floodplain. Water may also flow out to the ocean via distributary channels, depending on topography 

Water Quality  
 
More research is needed to demonstrate the effects these wetland habitats have on the hydrology and water quality of the broader 
system. It is suspected that the water leaving these wetlands, entering other wetlands or returning to streams would have 
differences in turbidity, Coloured Dissolved Organic Matter (CDOM), acidity, Dissolved Oxygen (DO), conductivity and organic 
matter. These effects are complicated and site dependent, and could have an appreciable effect on water quality in downstream 
waterways. 
 
 
 



Floodplain environments 

 

 

Figure 28 Flood plain generic conceptual model.



 
 
Figure 29, Alluvia geology.  



Upper catchment without alluvia development 

 
Figure 30 Upper catchment minimal alluvia.  

 

Figure 31 geology. 



Areas with little to no alluvial development, predominantly found in the upper areas of a catchment, may function 
similar to alluvial aquifers in terms of groundwater movement and discharge to channels. In these cases 
vegetation fringing channels may be dependent on the sub-surface presence of groundwater held in voids of 
fractured hard rock or porous sedimentary rock. In addition aquatic fauna inhabiting the channel may be 
dependent on the surface expression of groundwater which occurs when groundwater is discharged from the 
surrounding geology into the channel. 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 



 
Figure 32 Alluvia development Upper mid catchment wet season. 
 
 

 
Figure 33, geology. 



 
 

Figure 34 Alluvia upper mid catchment dry season. 



Coastal and subcoastal floodplain tree swamp–Melaleuca spp. and Eucalyptus spp. 

 

 

Figure 35 Subcoastal flood plain conceptual model.  



 

Figure 36, hydrology.   



Alluvia recharge process 

 

Figure 37, Alluvia recharge conceptual model. 



 

9.2 
 

Connectivity 

The inlet and outlet of water flow for these wetland habitats can be different. Drainage points can go back into a creek and/or go in 
another direction, connecting the wetland to other swamps, lakes, streams, estuaries or the sea, and may even break catchments. 

Under low or no flow conditions, local factors determine water quality and can act like non-floodplain systems when not 
hydrologically connected to stream systems. 

Hydrology and Vegetation 

Hydrology can play an important role in influencing the growth and distribution of vegetation communities. Melaleuca trees can be 
temporarily inundated with water for three to six months of the year. Areas that are inundated for longer periods tend to shift 
towards grass, sedge, herb-dominated wetlands. In the Wet Tropics coastal lowlands, annual rainfall is high enough (greater than 
3000 mm annually) for palm swamps to grow on very wet, poorly drained soils. 

 

 

Figure 38  DO conceptual model 

 



 

Figure 39 DO conceptual model.  

9.3 Geomorphology  

Floodplain tree (Melaleuca spp. and Eucalypt spp.) swamps typically occur in unconsolidated landscapes formed by wind and 
water action on level or gently undulating topography. In tropical regions this wetland habitat type occurs in drainage swamps, 
which can remain flooded during heavy rainfall periods for many months. In sub-tropical regions this wetland habitat type occurs on 
billabongs no longer connected to channel flow, and on poorly drained, alluvial floodplains and fringing drainage lines and 
lacustrine wetlands in coastal areas. 

 

Figure 40 Hydrosols conceptual model. 



 

Figure 41 acidic environment model. 

 



 

Figure 42 acid sulphate soils conceptual model. 

 

 

 

 

 

 

 

 



 

9.4 FLORA  

The dominant coastal floodplain tree swamp regional ecosystems contain Melaleuca saligna ± M. viridiflora, Lophostemon 
suaveolens woodland, Melaleuca quinquenervia open forest on coastal alluvial plains and Melaleuca quinquenervia, Eucalyptus 
tereticornis, Lophostemon suaveolens woodland. Coastal floodplain tree swamps can also be a fringing woodland community, 
commonly containing Eucalyptus camaldulensis or E. coolabah but also a wide range of other species including Eucalyptus 
platyphylla, E. tereticornis, Melaleuca spp., Acacia holosericea or other Acacia spp. 

These can be associated with open water aquatics and emergents such as Potamogeton crispus, Myriophyllum verrucosum, Chara 
spp., Nitella spp., Nymphaea violacea, Ottelia ovalifolia, Nymphoides indica, N. crenata, Potamogeton tricarinatus, Cyperus 
difformis, Vallisneria caulescens and Hydrilla verticillata (see Aquatic Habitat). 

Melaleuca spp. can form almost pure stands and therefore floristic diversity is not necessarily a function of health in these systems. 

On flat land with good subsoil moisture, Melaleuca spp. can occur alongside eucalypts in mixed tall open-forests. Other flora types 
(depending on the swamp’s positions within the landscape and its water regimes) include cabbage tree palms, swamp box, 
bloodwoods, sedges, rushes, reeds, grasses and ferns. 

Different Melaleuca species are associated with slightly different soil types and water regimes conditions —flora diversity with 
climate pop out. 

Research suggests that the growth of Melaleuca quinquenervia can have a significant effect on the local soil chemistry and 
groundwater, increasing acidity (decreasing pH), changing redox potential and dissolved organic carbon levels. 

Though Melaleuca spp. trees cannot survive permanent inundation, they do have adaptations such as fibrous or adventitious roots 
around their lower trunk that are thought to function as breathing roots, helping the tree to survive during long periods of 
submersion. The trees also have spreading root systems, providing stability during floods and prolonged water logging, and most 
species are tolerant to a limited extent of both saline and brackish water. 

 

Figure 43 Flora species. 

 



 

Figure 44, seasonal variation conceptual model. 

 

 

 

 

 

 

 

 



 

 

9.5 NUTRIENTS  

Sources of nutrients include nutrients carried in surface water flow into the wetland habitat and droppings from nesting birds and 
bat colonies can also be a significant nutrient input to the wetland. 

Nutrients can leave these Coastal Non-Floodplain Tree swamps through the same mechanisms – through water flow out of the 
wetland habitat, and migratory and mobile organisms (such as birds) transporting nutrients to other parts of the terrestrial or 
estuarine landscape. Nitrogen can be transferred from the wetland into a less biologically available form in the atmosphere through 
the process of denitrification. High levels of organic carbon, high temperatures, high nutrients (particularly nitrate) and low levels of 
oxygen in areas inundated with water create ideal conditions for denitrification to occur. 

Melaleuca spp. trees can survive under conditions comparable with nutrient enrichment by sewage and therefore can be a 
considerable store or source of nutrients, depending on conditions. 

Melaleuca spp. trees transfer nutrients from the sediment and water column into plant growth and then into senescent leaf fall. 
Fallen Melaleuca leaves break down very slowly due to their high carbon content (which is largely made up of decay-resistant 
lignins) and anti-bacterial compounds. Leaves can therefore accumulate on the ground to form a dense leaf litter matt. This litter 
matt can be a long-term nutrient store in Melaleuca wetlands as, even during flooding conditions, the matt can remain intact, only 
losing freshly fallen leaves through physical removal and leaching soluble organics (not nitrogen and phosphorus). 

Though Melaleuca forest production is relatively high, algae (in the shallows), phytoplankton (in deeper waters) and macrophyte 
production can be even higher in these habitat types, with faster growth and recycling rates 

 

Figure 45 Nutrient dynamics conceptual model.



 

Figure 46 carbon cycling conceptual models. 



 

Figure 47 Nitrogen cycle conceptual model.



 

Figure 48 Phosphorus cycle conceptual model. 

 

 

 

 
 
 
 
 
 
 
 
 
 



 
9.6  MONITORING SITES FOR LZ 3 ALLUVIAL PALUSTRINE GDE RE 12.3.11/12.3.5a 
 
3 sites were chosen which best represented an opportunity to allow sampling of reference surface WQ data and early detection of any 
lowering of groundwater levels  , likely to impact species within this Melalueca quinquinervia dominated woodland These sites are 
identified as : 

 LZ  3  A, 
 LZ  3 B , 
 LZ 3 C. 

 
Please refer to figure 52, LZ 3 GDE monitoring locations.  
 

LZ 3 A MONITORING SITE DESCRIPTION 
 
This site is located 300m south of GDE_BB , 2Km south of the projected drawdown radius and is located within a stream order 2 near 
the 66Kva feeder line. 
  
The site was chosen due to its accessibility by 4 WD vehicle for future monitoring programmes and its ability to act as a linkage 
between GDE_BB and LZ 3 alluvial  GDE    and to act as a monitoring site which is not downstream of the proposed mine water dams. 
 
The site contains a string a small palustrine systems holding water dominated by Lepironia articluata and drains into Saltwater Creek. 
 
  LZ 3 B MONITORING SITE DESCRIPTION 
 
This site is located 1.2Km downstream of the proposed mine water management dam which will divert the catchment of this stream 
order. The site is 2.1Km east of the proposed pit and is 1.2km out side of the projected 2.9km drawdown radius impact zone. 
 
 The site was chosen due to its accessibility by 4 WD vehicles for future monitoring programmes and its ability to act as a LZ 3 alluvial 
monitoring site which is downstream of the proposed mine water dams. 
 
The site contains a small palustrine system holding water dominated by Phylidrum lanuginosum and was chosen for its potential to 
detect impacts from dewatering and flow related events from acid water management issues, arising from the mine water dam. 
 
LZ 3 C MONITORING SITE DESCRIPTION 
 
This site is located 2.6Km south east of the Fraser Coast Rifle Range complex, is 1.1Km outside of the projected 2.9Km drawdown 
radius impact zone, and drains and area of 1200Ha on the eastern side of the proposed pit site. 
 
 The site was chosen due to its accessibility by 4 WD vehicle for future monitoring programmes and its ability to act as a LZ 3 alluvial 
monitoring site which is not downstream of the proposed mine water dams. 
 
The site contains a small palustrine system holding water after 4 months of < 50mm of rainfall, which may be an indication of GW 
discharge and is dominated by Lepironia articluata and Phylidrum lanuginosum , and has exceptional palustrine values. 
 

 

 

 

 

 

 

 

 



9.7 IMAGES MONITORING SITES LOCATONS  

 

Image 20 of monitoring point LZ3 A, RE 12.3.5a Flood plain alluvial GDE plaustrine, MGA 94Z 56J  UTM Easting 470483 Northing 
7184527.Lepironia dominated palustrine  , with good macroinvertebrates. 

 

 

Image 21 location of monitoring point LZ3 A, RE 12.3.5a Flood plain alluvial GDE plaustrine, MGA 94Z 56J UTM  Easting 470483 
Northing 7184527.Lepironia dominated palustrine  , with good macroinvertebrates. 



 

 

Image 22 monitoring point LZ3 B, RE 12.3.5a Flood plain alluvial GDE palustrine wetland , MGA 94 Z 56J UTM Easting 470812 
Northing 7187167. 

 

Image 23 location of monitoring point LZ3 B, RE 12.3.5a Flood plain alluvial GDE palustrine wetland , MGA 94 Z 56J  UTM Easting 
470812 Northing 7187167. 



 

Image  24   monitoring point LZ3 C, RE 12.3.5a Flood plain alluvial GDE palustrine MGA 94 56 Z J UTM  Easting 470869 Northing 
7189270. 

 

Image  25 location of monitoring point LZ3 C, RE 12.3.5a Flood plain alluvial GDE palustrine MGA 94 56 Z J  UTM Easting 470869 
Northing 7189270. 

 



 

Figure 49, LZ 3 GDE Monitoring locations.



10.0 
BioCondition 

A Condition Assessment Framework 
For Terrestrial Biodiversity in 

Queensland 
 

BioCondition is a condition assessment framework for Queensland that provides a measure of how well a terrestrial 
ecosystem is functioning for biodiversity values. It is a site-based, quantitative and therefore repeatable assessment 
procedure that can be used in any vegetative state, and provides a numeric score that can be summarised as a condition 
rating of 1, 2, 3 or 4, or functional through to dysfunctional condition for biodiversity.  
 
In BioCondition, we refer to condition as the degree to which the attributes of a patch of vegetation differ from the attributes of 
the same vegetation in its reference state. 
 
In BioCondition, the reference state refers to the natural variability or range in attributes of an ecosystem relatively unmodified 
since European settlement, or Best-on-Offer (BOO). 

 
The BioCondition methodology is designed for use by assessors who have a reasonable working knowledge of regional 
ecosystem mapping and vegetation assessment at the site scale. It provides a protocol for vegetation condition assessment at 
the patch, paddock or property scale. 
 
The BioCondition score does not provide an index of habitat suitability for fauna, as this will depend on many other factors that 
are not directly surrogates of condition, such as predator risk, and sheltering component of habitat such as rock cover and 
density of dead hollow-bearing trees. 
 
Furthermore, we need to be cognisant that vegetation states other than the reference state may also be important for 
biodiversity in some situations. 
 

 
 
10.1 Define the objective of the assessment 
 
The objective of the assessment is to ‘capture’ the health of the 2 differing Land Zone GDE existing across the project 
landscape.  The assessment units were designed by a requirement to survey the vegetation communities highlighted in the 
EMP as, ‘Melaleuca viridiflora dominated canopy with Banksia robur dominated shrub canopy’ as these were clearly identified 
as palustrine GDE. 
 
The assessment forms a repeatable snapshot of the current biodiversity condition of three GDE units existing on LZ 5 , and 
three GDE units existing of LZ 3 , which can act as monitoring sites post any dewatering activity. 



 
BioCondtion assessment documents the pre- dewatering status of the vegetation within the sites. 
 
 
 
 
10.2  LIMITATIONS  
BioCondition generally requires a reference site for comparative analysis, however no reference site for RE 12.5.4a dominated 
by M.viridiflora exits in SEQ Bioergeion.  An assumption is made that the sites within the project area are in a reasonable 
reference condition due to; 

 There position in a very large intact area of remnant vegetation , 
 Shows no discernible sign of historical clearing. 

 
10.3 BENCHMARKS 
Benchmarks are quantitative values derived from reference sites for each site condition attribute assessed in BioCondition, 
and are used as a reference value for comparison purposes. They are specific to each RE, and are based on the average or 
median value from reference or BOO sites. 
 
The aim of the benchmarks is to discriminate condition states between assessable sites. 
 
Benchmarks have now been developed for a number of REs in Southeast Queensland, New England Tablelands, Brigalow 
Belt, Mulga Lands, Northwest Highlands, Mitchell Grass Downs, Channel Country and Desert Uplands bioregions, and are 
currently available on the DERM website: http://derm.qld.gov.au/wildlife- 
cosystems/biodiversity/biocondition_benchmarks.html.  
 
10.4 LAND ZONE 5 BENCHMARKS  
 
To date, no benchmark for RE 12.5.4a has been developed. 
 
 A benchmark exists for RE 12.5.4. 
 
This benchmark indicates that this RE Stratum T 1 is dominated by E.latisinensis (77% cover)  C.intermedia (86%)  and 
Angophora leiocarpa(50%) , and Stratum S1  is dominated by Melaleuca virdiflora (36%) and M.quinquinervia  ( 5%) , with 
Stratum S 1 having Banksia intergifolia ( 5%) and B.robur (5%). 
 
The GDE assessment sites have approximately: 

 T1 Melaleuca virdiflora( 70%) , E.latisinens (7% cover)  C.intermedia(8%)  and Angophora leiocarpa(5%) 
 S 1 Banksia robur ( 60%), B.integrifolia ( 20%). 

 
This is reflective of the findings from the EMP which alludes to this vegetation system being a possible  GW  influenced 
variant10 of the REDDS : 
 
 RE 12.5.4a,” 12.5.4a: Palustrine wetland (e.g. vegetated swamp). Woodland of Melaleuca quinquenervia and or M. viridiflora 
+/- Eucalyptus latisinensis, Corymbia intermedia, Angophora leiocarpa, E. exserta, Lophostemon suaveolens and M. nodosa. 
Occurs on complex of remnant Tertiary surfaces and Tertiary sedimentary rocks.”, where M.viridiflora appears to be the 
dominant canopy Melaleuca . 
 
Tables  7-9  below,  are a result of the assessment reflection of no benchmarking , as the benchmark is for RE 12.5.4 , which 
does contain some of the species located in the GDE RE 12.5.4a ,  and differs in that the GDE units are non Eucalyptus 
dominated and therefore do not reflect the benchmark floristics.   
 
An effort has been made to assess these units based on the scoring for the benchmark and allowance for the obvious 
differences such as, an absence of the ability to score the following against a benchmark. 
 

  Large Eucalyptus species richness ( benchmark has 6) 
 Shrub species richness (benchmark has 14 ) 
 Forbs species richness (benchmark has 20) 
 Groundcover species richness ( benchmark has 10) 

                                                 
10 Personal communication Tim Ryan DEHP Wetlands programme. 



 
Figure 50, RE 12.5.4 Benchmark. 



 
Figure 52, Technical description for RE 12.5.4. 
 



 
Figure 53, Technical description for RE 12.5.4. 



BioCondition Assessment Sheet 
 
 10.5 LZ 5 SITES  
 
 
SITE 1  
Site: LZ 5 GDE  1  Re land type  5  Bioregion  SEQ Property COLTON USL  
Date 22-10-2013 Images 
Landscape                                                        Teriary duricrust                                 spot  
Datum                                                              MGA 94  Z 94 56J E    465902                  MGA94 Z 56J N 7187118 
Transect bearing  N-S  
General description Land zone 5 GDU  
 
Landscape context attributes (GIS): 
Fragmented  LS  Value  Score  
 
Size of patch Very High  10 
Connectivity Very High  5 
Context  Very High  5 
OR Intact landscapes   
Density of water points per hectare 
(total/property size) 

  

 
100 x 50m area: 
Proportion of overstorey key species with evidence 
of recruitment:  5 

 

Eucalypt Large tree DBH 
(from benchmark doc.): 

Number of large eucalypt trees:  2 

Number of large eucalypt trees with >10cm 
hollows : 2 

Non-Eucalypt Large tree DBH 
(from benchmark doc.): 

Number of large non-eucalypt trees: 12 
Number of large non-eucalypt trees with >10cm 
hollows: 0 

Total Large trees:     11     14                   8                                  Total large trees with hollows:  2 
Tree canopy height:              10   5 
Tree spp richness:  3 
 
 
50 x 10m area: (list species if known or count if unknown) 
Shrub spp richness:  3 
Grass spp richness: 3 
Forb spp richness:  3 
Weed cover:    10 
 
Fallen woody material (all logs >10cm, >0.5m within 50 x 20m area measured to the plot boundary): 
Length of 
FWM): 

> or 
=25% 
decay
ed 

Length of 
FWM): 

> or 
=25% 
decaye
d 

Length of 
FWM): 

> or 
=25% 
decaye
d 

Length of 
FWM): 

> or 
=25% 
decaye
d 

1 2300m
m 

2000 9   17   25   

2 1200 500 10   18   26   
3 1500 1200 11   19   27   
4 580 580 12   20   28   
5 1700 1500 13   21   29   
6 1400 1400 14   22   30   
7 3300 2700 15   23   31   
8   16   24   total 12m (3) 8m 
 
 
Five 1x1m plots (* attributes are essential to assess as used in scoring, however assessment of all attributes improves your 
ability to more accurately visualise proportions of each of the attributes) 
Groundcover  1 2 3 4 5 Mean  
Native perennial 
preferred and 

80 75 90 65 58 73.6 5 

                                                 
11 RE 12.5.4a GDE Melaleuca viridiflora dominated  has minimal large Eucalyptus sp. 



intermediate 
grass* 
Native non 
preferred grass 

      

Native forbs and 
other species 
(non-grass) 

    20 1 

Native shrubs (< 
1m height) 

5 10 5 15 15 10 

Non-native grass       
Non-native forbs 
and shrubs 

      

Litter* 5 10 5 15 10 9 5 
Rock       
Bare ground  5  5 7 5.7 
Cryptograms       
Total 100 100 100 100 100 100 
 
 
100 m transect 
Tree canopy cover: 
Tree or 
Tree 
group 

Distance 
m  
 

Health 
score 

Tree or 
Tree 
group 

Distance 
(m) 
 

Health 
score 

Tree or 
Tree 
group 

Distance 
(m) 
 

Health 
score 

1 2 1 14   27   
2 3 1 15   28   
3 2 1 16   29   
4 2 1 17   30   
5 6 1 18   31   
6 3 1 19   32   
7 4 1 20   33   
8 2 1 21   34   
9 6 1 22   35   
10 4 1 23   36   
11 5 1 24   37   
12 6 1 25   38   
13   26    Total:  45 

80% 
5 

 

%> or = 
3:  

 
 
Shrub canopy cover: 
Shrubs 
@ 
distance  

Distance 
m  
 

Shrubs Distance 
m  
 

Shrubs Distance 
m  
 

Shrubs Distance 
m  
 

Shrubs Distance 
m  
 

1 2         
2 3         
3 5         
4 3         
5 0         
6 2         
7 0         
8 12         
9 6         
10 5 (28%)12 5        
 
Table 8, LZ 5 GDE site 1. 
 
 
 
 
 
 
                                                 
12 Banksia robur domination of shrub canopy. 



 
 
 
 
SITE 2  
Site: LZ 5 GDE 2  Re land type 5 Bioregion SEQ Property COLTON USL 
Date 22-10-2013 Images 
Landscape               Teriary duricrust                                                                           spot  
Datum                                                              MGA 94  Z 94 56J E    468077          MGA94 Z 56J N 7185947 
Transect bearing  N-S  
General description   Land zone 5 GDU  
 
 
Landscape context attributes (GIS): 
Fragmented  LS  Value  Score  
 
Size of patch Very High  10 
Connectivity Very High  5 
Context  Very High  5 
OR Intact landscapes   
Density of water points per hectare 
(total/property size) 

  

 
100 x 50m area: 
Proportion of overstorey key species with evidence 
of recruitment: 5 

 

Eucalypt Large tree DBH 
(from benchmark doc.): 
Number of large eucalypt trees: 1 

Number of large eucalypt trees with >10cm 
hollows : 0 

Non-Eucalypt Large tree DBH 
(from benchmark doc.): 
Number of large non-eucalypt trees: 12 
Number of large non-eucalypt trees with >10cm 
hollows: 0 

 
50 x 10m area: (list species if known or count if unknown) 
Total Large trees:             13                     8                             Total large trees with hollows: 0 
Tree canopy height: 10 5 
Tree spp richness: 3 
 
 
Shrub spp richness: 3 
Grass spp richness: 3  
Forb spp richness: 3 
Weed cover: 10 
 
Fallen woody material (all logs >10cm, >0.5m within 50 x 20m area measured to the plot boundary): 
Length of 
FWM): 

> or 
=25% 
decay
ed 

Length of 
FWM): 

> or 
=25% 
decaye
d 

Length of 
FWM): 

> or 
=25% 
decaye
d 

Length of 
FWM): 

> or 
=25% 
decaye
d 

1 2000m
m 

2000 9   17   25   

2 1200 500 10   18   26   
3 1400 1200 11   19   27   
4 850 580 12   20   28   
5 1700 1500 13   21   29   
6 1100 1000 14   22   30   
7 4500 2700 15   23   31   
8 2300 2000 16   24   total 142(30

%) 5 
9.5 

 
 
Five 1x1m plots (* attributes are essential to assess as used in scoring, however assessment of all attributes improves your 
ability to more accurately visualise proportions of each of the attributes) 
Groundcover  1 2 3 4 5 Mean  
Native perennial 
preferred and 
intermediate 

75 85 90 75 80 81.5 5 



grass* 
Native non 
preferred grass 

      

Native forbs and 
other species 
(non-grass) 

    5 1 

Native shrubs (< 
1m height) 

15 10 5 10 10 5 

Non-native grass       
Non-native forbs 
and shrubs 

      

Litter* 10  5 10 5 7.5 5 
Rock       
Bare ground  5  5  5 
Cryptograms       
Total 100 100 100 100 100 100 
 
 
100 m transect 
Tree canopy cover: 
Tree or 
Tree 
group 

Distance 
m  
 

Health 
score 

Tree or 
Tree 
group 

Distance 
(m) 
 

Health 
score 

Tree or 
Tree 
group 

Distance 
(m) 
 

Health 
score 

1 3 1 14   27   
2 2 1 15   28   
3 7 1 16   29   
4 4 1 17   30   
5 6 1 18   31   
6 5 1 19   32   
7 2 1 20   33   
8 3 1 21   34   
9 8 1 22   35   
10 1 1 23   36   
11   24   37   
12   25   38   
13   26    Total: 41  %> or = 

3: 
 
 
Shrub canopy cover: 
Shrubs Distance 

m  
 

Shrubs Distance 
m  
 

Shrubs Distance 
m  
 

Shrubs Distance 
m  
 

Shrubs Distance 
m  
 

1 2         
2 3         
3 5         
4 3         
5 0         
6 2         
7 0         
8 12         
9 6         
10 5 (28%)13 5        
 
 
Table 9 , LZ 5 GDE site 2. 
 
 
 
 
 
 
 

                                                 
13 Banksia robur domination of shrub canopy. 



 
 
 
 
SITE 3  
Site: LZ 5 GDE 3  Re land type 5  Bioregion SEQ  Property COLTON  
Date 22-10-2013 Images 
Landscape                                                                                         spot  
Datum                                           MGA 94  Z 94 56J E    469822                                            MGA94 Z 56J N  7185751 
Transect bearing  N-S  
General description Land zone 5 GDU  
 
 
 
Landscape context attributes (GIS): 
Fragmented  LS  Value  Score  
 
Size of patch Very High  10 
Connectivity Very High  5 
Context  Very High  5 
OR Intact landscapes   
Density of water points per hectare 
(total/property size) 

  

 
100 x 50m area: 
Proportion of overstorey key species with evidence 
of recruitment: 5 

 

Eucalypt Large tree DBH 
(from benchmark doc.): 

Number of large eucalypt trees: 1 

Number of large eucalypt trees with >10cm 
hollows : 1 

Non-Eucalypt Large tree DBH 
(from benchmark doc.): 

Number of large non-eucalypt trees: 9 
Number of large non-eucalypt trees with >10cm 
hollows: o 

 
50 x 10m area: (list species if known or count if unknown) 
Total Large trees:            10         6                                        Total large trees with hollows: 1 
Tree canopy height: 9 
Tree spp richness:  3 
 
 
Shrub spp richness: 3 
Grass spp richness: 3 
Forb spp richness: 3 
Weed cover: 10 
 
Fallen woody material (all logs >10cm, >0.5m within 50 x 20m area measured to the plot boundary): 
Length of 
FWM): 

> or 
=25% 
decay
ed 

Length of 
FWM): 

> or 
=25% 
decaye
d 

Length of 
FWM): 

> or 
=25% 
decaye
d 

Length of 
FWM): 

> or 
=25% 
decaye
d 

1 1500m
m 

2000 9   17   25   

2 1100 500 10   18   26   
3 900 1200 11   19   27   
4 850 580 12   20   28   
5 1800 1500 13   21   29   
6 1300 1000 14   22   30   
7 4500 2700 15   23   31   
8 2300 2000 16   24   total 149 

(35%  3) 
12 

 
 
Five 1x1m plots (* attributes are essential to assess as used in scoring, however assessment of all attributes improves your 
ability to more accurately visualise proportions of each of the attributes) 
Groundcover  1 2 3 4 5 Mean  
Native perennial 
preferred and 
intermediate 

75 85 90 75 80 81.5 5 



grass* 
Native non 
preferred grass 

      

Native forbs and 
other species 
(non-grass) 

    5 1 

Native shrubs (< 
1m height) 

15 10 5 10 10 5 

Non-native grass       
Non-native forbs 
and shrubs 

      

Litter* 10  5 10 5 7.5           5  
Rock       
Bare ground  5  5  5 
Cryptograms       
Total 100 100 100 100 100 100 
 
 
 
 
100 m transect 
Tree canopy cover: 
Tree or 
Tree 
group 

Distance 
m  
 

Health 
score 

Tree or 
Tree 
group 

Distance 
(m) 
 

Health 
score 

Tree or 
Tree 
group 

Distance 
(m) 
 

Health 
score 

1 3  14   27   
2 2  15   28   
3 7  16   29   
4 4  17   30   
5 6  18   31   
6 5  19   32   
7 2  20   33   
8 13  21   34   
9 8  22   35   
10 1  23   36   
11   24   37   
12   25   38   
13   26    Total: 51 

5 
%> or = 
3: 

 
 
Shrub canopy cover: 
Shrubs Distance 

m  
 

Shrubs Distance 
m  
 

Shrubs Distance 
m  
 

Shrubs Distance 
m  
 

Shrubs Distance 
m  
 

1 2         
2 3         
3 5         
4 3         
5 0         
6 2         
7 0         
8 12         
9 6         
10 5 (28%)14  5        
 
Table 10, LZ 5 GDE site 3. 
 
 
 
 
 
 
 

                                                 
14 Banksia robur domination of shrub canopy. 



 
 
 
 
 
10. 6 LAND ZONE 3 BENCHMARKS  
 
A benchmark exists for RE 12.3.5. 
This benchmark indicates that this RE Stratum T 1 is dominated by M.quinquinervia (100%) and L.suaveolens (35%) , along 
with an E stratum of E.tereticornis. 
 
The S1 stratum is dominated by Melaleuca quinquenervia ( 35%), Glochidion sumatranum(29%)  Lophostemon suaveolens , 
(18%), Melaleuca linariifolia ( 18%). 
 
 
 
 
 
 
 



 
Figure 54, RE 12.3.5 Benchmark. 



 

 



 
Figure 55, RE 12.3.5 Technical description. 



 
 
 
 
RE 12.3.11 
Most of the remnant vegetation mapping for the LZ 3 alluvial GDE indicates heterogeneous polygons of 12.3.11(85%) /12.3.5 
(15%). 
 
RE 12.3.11 has a T1 stratum of Eucalyptus tereticornis (71%), Eucalyptus siderophloia (64%), Melaleuca 
quinquenervia ( 29%), Corymbia intermedia ( 64%), Lophostemon suaveolens ( 43%). 
 
The S1 stratum has Leptospermum polygalifolium (21%),  Lophostemon suaveolens ( 43%), Acacia disparrima subsp. 
disparrima ( 43%), Acacia leiocalyx ( 43%). 
 
 



 
Figure 56, RE 12.3.11 technical description. 



 

 
Figure 57, RE 12.3.11 technical description. 
 



 
Figure 58, RE 12.3.11 technical description. 



 
SITE 1  
Site:  LZ 3 GDE 1  Re land type  12.3.5 Bioregion  SEQ  Property COLTON USL 
Date 22/10/13 Images 
Landscape       Quaternary alluvial                                                                                   spot  
Datum                                                              MGA 94  Z 94 56J E  470483                    MGA94 Z 56J N 7184527 
Transect bearing  N-S  
General description               M.quinquinervia alluvial woodland 
 
Landscape context attributes (GIS): 
Fragmented  LS  Value  Score  
 
Size of patch Very high  10 
Connectivity VH 5 
Context  VH 5 
OR Intact landscapes   
Density of water points per hectare 
(total/property size) 

  

 
100 x 50m area: 
Proportion of overstorey key species with evidence 
of recruitment: 5 

 

Eucalypt Large tree DBH 2 
(from benchmark doc.): 
Number of large eucalypt trees:  2 

Number of large eucalypt trees with >10cm 
hollows : 0 

Non-Eucalypt Large tree DBH  
(from benchmark doc.): 
Number of large non-eucalypt trees: 15 
Number of large non-eucalypt trees with >10cm 
hollows: 2 

 
50 x 10m area: (list species if known or count if unknown) 
Total Large trees:                    6                                          Total large trees with hollows: 1 
Tree canopy height:  12 
Tree spp richness:  3 
Fallen woody material (all logs >10cm, >0.5m within 50 x 20m area measured to the plot boundary): 
Shrub spp richness: 5 
Grass spp richness: 5 
Forb spp richness: 5  
Weed cover: 5 
 
Fallen woody material (all logs >10cm, >0.5m within 50 x 20m area measured to the plot boundary): 
Length of 
FWM): 

> or 
=25% 
decay
ed 

Length of 
FWM): 

> or 
=25% 
decaye
d 

Length of 
FWM): 

> or 
=25% 
decaye
d 

Length of 
FWM): 

> or 
=25% 
decaye
d 

1 1.2 0.6 9   17   25   
2 2.10 2.0 10   18   26   
3 3.60 2.9 11   19   27   
4 4.50 1.8 12   20   28   
5 1.60 1.0 13   21   29   
6 3.65 2.0 14   22   30   
7 5.20 3.60 15   23   31   
8 1.24 1.0 16   24   total 230  0 149 
 
 
Five 1x1m plots (* attributes are essential to assess as used in scoring, however assessment of all attributes improves your 
ability to more accurately visualise proportions of each of the attributes) 
Groundcover  1 2 3 4 5 Mean  
Native perennial 
preferred and 
intermediate 
grass* 

5 20 5 5 10 9 

Native non 
preferred grass 

   10  1 

Native forbs and 
other species 
(non-grass) 

20  5 10 10 9 

Native shrubs (< 
1m height) 

 5 5 10  7 



Non-native grass       
Non-native forbs 
and shrubs 

      

Litter* 5 10 5  10 7.55 
Rock       
Bare ground 70 65 80 65 70 88 
Cryptograms       
Total 100 100 100 100 100 100 
 
 
100 m transect 
Tree canopy cover: 
Tree or 
Tree 
group 

Distance 
m  
 

Health 
score 

Tree or 
Tree 
group 

Distance 
(m) 
 

Health 
score 

Tree or 
Tree 
group 

Distance 
(m) 
 

Health 
score 

1 8  14   27   
2 6  15   28   
3 6  16   29   
4 7  17   30   
5 12  18   31   
6 10  19   32   
7 17  20   33   
8 20  21   34   
9 13  22   35   
10 6  23   36   
11   24   37   
12   25   38   
13   26    Total:95 %> or = 

3: 0 
 
 
Shrub canopy cover: 
Shrubs Distance 

m  
 

Shrubs Distance 
m  
 

Shrubs Distance 
m  
 

Shrubs Distance 
m  
 

Shrubs Distance 
m  
 

na          
          
          
          
          
          
          
          
          
          
 
Table 11, LZ 3 GDE site 1  
 
SITE 2 
Site: LZ3 GDE 2  Re land type  3  Bioregion   SEQ  Property  USL 
Date 22-10-2013 Images 
Landscape                       alluvial                                                                   spot  
Datum                                                 MGA 94  Z 94 56J E   470812                               MGA94 Z 56J N 7187167 
Transect bearing  e- w  
General description M. quinquinervia alluvial woodland  
 
Landscape context attributes (GIS): 
Fragmented  LS  Value  Score  
 
Size of patch Very high  10 
Connectivity VH 5 
Context  VH 5 
OR Intact landscapes   



Density of water points per hectare 
(total/property size) 

  

 
100 x 50m area: 
Proportion of overstorey key species with evidence 
of recruitment: 5  

 

Eucalypt Large tree DBH 
(from benchmark doc.): 
Number of large eucalypt trees: 

Number of large eucalypt trees with >10cm 
hollows : 1 

Non-Eucalypt Large tree DBH 
(from benchmark doc.): 
Number of large non-eucalypt trees:  15 
Number of large non-eucalypt trees with >10cm 
hollows: 

 
50 x 10m area: (list species if known or count if unknown) 
Total Large trees:                                                              Total large trees with hollows:  2 
Tree canopy height: 12 
Tree spp richness:  3 
Fallen woody material (all logs >10cm, >0.5m within 50 x 20m area measured to the plot boundary): 
Shrub spp richness:  5 
Grass spp richness: 5  
Forb spp richness: 5  
Weed cover: 10 
 
Fallen woody material (all logs >10cm, >0.5m within 50 x 20m area measured to the plot boundary): 
Length of 
FWM): 

> or 
=25% 
decay
ed 

Length of 
FWM): 

> or 
=25% 
decaye
d 

Length of 
FWM): 

> or 
=25% 
decaye
d 

Length of 
FWM): 

> or 
=25% 
decaye
d 

1 7 0.6 9   17   25   
2 3 2.0 10   18   26   
3 12 2.9 11   19   27   
4 5 1.8 12   20   28   
5 14 1.0 13   21   29   
6 17 2.0 14   22   30   
7 23 3.60 15   23   31   
8 3 1.0 16   24   total 880  
 
 
Five 1x1m plots (* attributes are essential to assess as used in scoring, however assessment of all attributes improves your 
ability to more accurately visualise proportions of each of the attributes) 
Groundcover  1 2 3 4 5 Mean  
Native perennial 
preferred and 
intermediate 
grass* 

5 3 5 5 10 9 

Native non 
preferred grass 

   10  1 

Native forbs and 
other species 
(non-grass) 

20  15 10 15 9 

Native shrubs (< 
1m height) 

 5 5 10  7 

Non-native grass       
Non-native forbs 
and shrubs 

      

Litter* 5 10 5  10 7.55 
Rock       
Bare ground 70 65 80 65 70 88 
Cryptograms       
Total 100 100 100 100 100 100 
 
 
100 m transect 
Tree canopy cover: 
Tree or 
Tree 
group 

Distance 
m  
 

Health 
score 

Tree or 
Tree 
group 

Distance 
(m) 
 

Health 
score 

Tree or 
Tree 
group 

Distance 
(m) 
 

Health 
score 

1 8  14   27   
2 6  15   28   



3 6  16   29   
4 7  17   30   
5 12  18   31   
6 10  19   32   
7 17  20   33   
8 20  21   34   
9 13  22   35   
10 6  23   36   
11   24   37   
12   25   38   
13   26    Total: 95 

5 
%> or = 
3: 0 

 
 
Shrub canopy cover: 
Shrubs Distance 

m  
 

Shrubs Distance 
m  
 

Shrubs Distance 
m  
 

Shrubs Distance 
m  
 

Shrubs Distance 
m  
 

na          
          
          
          
          
          
          
          
          
          
 
Table 12, LZ 3 GDE site 2.  
 
SITE 3 
Site: LZ3 GDE 3  Re land type  3  Bioregion  SEQ  Property  USL 
Date 22-10-2013 Images 
Landscape                    Quaternary alluvial                                                                      spot  
Datum                                                              MGA 94  Z 94 56J E   470869                            MGA94 Z 56J N  7189270 
Transect bearing  E-W  
General description   M.quinquinervia alluvial woodland 
 
Landscape context attributes (GIS): 
Fragmented  LS  Value  Score  
 
Size of patch Very high  10 
Connectivity VH 5 
Context  VH 5 
OR Intact landscapes   
Density of water points per hectare 
(total/property size) 

  

 
100 x 50m area: 
Proportion of overstrey key species with evidence 
of recruitment: 5  

 

Eucalypt Large tree DBH 
(from benchmark doc.): 
Number of large eucalypt trees: 3 

Number of large eucalypt trees with >10cm 
hollows : 

Non-Eucalypt Large tree DBH 
(from benchmark doc.): 
Number of large non-eucalypt trees: 15 
Number of large non-eucalypt trees with >10cm 
hollows: 1  

 
50 x 10m area: (list species if known or count if unknown) 
Total Large trees:                                                              Total large trees with hollows: 3  
Tree canopy height: 
Tree spp richness: 3 
Fallen woody material (all logs >10cm, >0.5m within 50 x 20m area measured to the plot boundary): 
Shrub spp richness: 5 



Grass spp richness: 5  
Forb spp richness: 5  
Weed cover:   10 
 
Fallen woody material (all logs >10cm, >0.5m within 50 x 20m area measured to the plot boundary): 
Length of 
FWM): 

> or 
=25% 
decay
ed 

Length of 
FWM): 

> or 
=25% 
decaye
d 

Length of 
FWM): 

> or 
=25% 
decaye
d 

Length of 
FWM): 

> or 
=25% 
decaye
d 

1 1.2 0.6 9   17   25   
2 2.10 2.0 10   18   26   
3 3.60 2.9 11   19   27   
4 4.50 1.8 12   20   28   
5 1.60 1.0 13   21   29   
6 3.65 2.0 14   22   30   
7 5.20 3.60 15   23   31   
8 1.24 1.0 16   24   total   
 
 
Five 1x1m plots (* attributes are essential to assess as used in scoring, however assessment of all attributes improves your 
ability to more accurately visualise proportions of each of the attributes) 
Groundcover  1 2 3 4 5 Mean  
Native perennial 
preferred and 
intermediate 
grass* 

5 3 5 5 10 9 

Native non 
preferred grass 

   10  1 

Native forbs and 
other species 
(non-grass) 

20  15 10 15 9 

Native shrubs (< 
1m height) 

 5 5 10  7 

Non-native grass       
Non-native forbs 
and shrubs 

      

Litter* 5 10 5  10 7.55 
Rock       
Bare ground 70 65 80 65 70 88 
Cryptograms       
Total 100 100 100 100 100 100 
 
 
100 m transect 
Tree canopy cover: 
Tree or 
Tree 
group 

Distance 
m  
 

Health 
score 

Tree or 
Tree 
group 

Distance 
(m) 
 

Health 
score 

Tree or 
Tree 
group 

Distance 
(m) 
 

Health 
score 

1 8  14   27   
2 6  15   28   
3 6  16   29   
4 7  17   30   
5 12  18   31   
6 10  19   32   
7 17  20   33   
8 20  21   34   
9 13  22   35   
10 6  23   36   
11   24   37   
12   25   38   
13   26    Total: 

95 
%> or = 
3:0 

 
 
 
 
 



Shrub canopy cover: 
Shrubs Distance 

m  
 

Shrubs Distance 
m  
 

Shrubs Distance 
m  
 

Shrubs Distance 
m  
 

Shrubs Distance 
m  
 

NA          
          
          
          
          
          
          
          
          
          
Table 13, LZ 3 GDE site 3. 
 
 
11.0 BIOCONDITION SCORING  
 
 ATTRIBUTES  WEIGHTINGS  
Site-based Condition Attributes Recruitment of woody perennial species  

Native plant species richness for four lifeforms  
Tree canopy cover (%)  
Tree canopy height  
Shrub layer cover (%)  
Native perennial grass cover (%)  
Large trees  
Fallen woody material  
 
Weed cover  
 
Litter cover 

5  
20 
5 
5 
5 
5 
15 
5 
10 
 
5 

Landscape Attributes 
(fragmented subregions8 

Size of patch  
Context  
Connectivity 

10 
5 
5 
 

 
Table 14, attribute scoring. 
 
Site   
LZ  5 GDE 1  Recruitment of woody perennial species  

Native plant species richness for four lifeforms  
Tree canopy cover (%)  
Tree canopy height  
Shrub layer cover (%)  
Native perennial grass cover (%)  
Large trees  
Fallen woody material  
 
Weed cover  
 
Litter cover 

5 
17 
5 
5 
5 
5 
15 
 
10 
 
5 
 

Landscape Attributes 
(fragmented subregions8 

Size of patch  
Context  
Connectivity 

10 
5 
5 
 

LZ 5 GDE  2 Recruitment of woody perennial species  
Native plant species richness for four lifeforms  
Tree canopy cover (%)  
Tree canopy height  
Shrub layer cover (%)  
Native perennial grass cover (%)  
Large trees  
Fallen woody material  

5 
17 
5 
5 
5 
5 
15 



 
Weed cover  
 
Litter cover 

 
10 
 
5 
 

Landscape Attributes 
(fragmented subregions8 

Size of patch  
Context  
Connectivity 

10 
5 
5 
 

LZ 5 GDE 3 Recruitment of woody perennial species  
Native plant species richness for four lifeforms  
Tree canopy cover (%)  
Tree canopy height  
Shrub layer cover (%)  
Native perennial grass cover (%)  
Large trees  
Fallen woody material  
 
Weed cover  
 
Litter cover 

5 
17 
5 
5 
5 
5 
15 
 
10 
 
5 
 

Landscape Attributes 
(fragmented subregions8 

Size of patch  
Context  
Connectivity 

10 
5 
5 
 

LZ 3 GDE  1  Recruitment of woody perennial species  
Native plant species richness for four lifeforms  
Tree canopy cover (%)  
Tree canopy height  
Shrub layer cover (%)  
Native perennial grass cover (%)  
Large trees  
Fallen woody material  
 
Weed cover  
 
Litter cover 

5 
20 
5 
5 
5 
5 
15 
 
10 
 
5 
 

Landscape Attributes 
(fragmented subregions8 

Size of patch  
Context  
Connectivity 

10 
5 
5 
 

LZ 3 GDE  2  Recruitment of woody perennial species  
Native plant species richness for four lifeforms  
Tree canopy cover (%)  
Tree canopy height  
Shrub layer cover (%)  
Native perennial grass cover (%)  
Large trees  
Fallen woody material  
 
Weed cover  
 
Litter cover 

5 
20 
 
5 
5 
5 
5 
15 
 
10 
 
5 
 

Landscape Attributes 
(fragmented subregions8 

Size of patch  
Context  
Connectivity 

10 
5 
5 
 

LZ 3 GDE 3  Recruitment of woody perennial species  
Native plant species richness for four lifeforms  
Tree canopy cover (%)  
Tree canopy height  
Shrub layer cover (%)  

5 
20 
5 
5 



Native perennial grass cover (%)  
Large trees  
Fallen woody material  
 
Weed cover  
 
Litter cover 

5 
5 
15 
 
10 
 
5 
 

Landscape Attributes 
(fragmented subregions8 

Size of patch  
Context  
Connectivity 

10 
5 
5 
 

Table 15, site scoring. 
 
11.1 RESULTS AND SCORING  
 
All assessment units score highly due to the areas not being subjected  to any discernible historical land use involving clearing 
for primary production. Some areas of the Colton USL landscape have historically been use for underground coal production, 
however these have all regrown to remnant status. 
 
LZ 5 GDE 1 
This site scores 93% for site based condition attributes and 100% for fragmented landscape attributes. 
Native plant species richness for the four life forms was scored at 17 /20 due to this UMA having a minimal % of Eucalyptus 
species and a dominance of M.virdiflora and B.robur . 
 
No benchmark is available for this type of RE. 
 
Landscape attributes scored 20/20 due to the scale of the Colton intact remnant area. 
 
LZ 4 GDE 2  
This site scores 93% for site based condition attributes and 100% for fragmented landscape attributes. 
Native plant species richness for the four life forms was scored at 17 /20 due to this UMA having a minimal % of Eucalyptus 
species and a dominance of M.virdiflora and B.robur . 
 
No benchmark is available for this type of RE. 
 
Landscape attributes scored 20/20 due to the scale of the Colton intact remnant area. 
 
 
LZ 5 GDE 3  
This site scores 93% for site based condition attributes and 100% for fragmented landscape attributes. 
Native plant species richness for the four life forms was scored at 17 /20 due to this UMA having a minimal % of Eucalyptus 
species and a dominance of M.virdiflora and B.robur . 
 
No benchmark is available for this type of RE. 
 
Landscape attributes scored 20/20 due to the scale of the Colton intact remnant area. 
 
 
LZ 3 GDE 1  
This site scores 100% for site based condition attributes and 100% for fragmented landscape attributes. 
Native plant species richness for the four life forms was scored at 20/20 due to this UMA having a high % of the benchmark 
present  
 
Landscape attributes scored 20/20 due to the scale of the Colton intact remnant area. 
 
 
LZ 3 GDE 2 
This site scores 100% for site based condition attributes and 100% for fragmented landscape attributes. 
Native plant species richness for the four life forms was scored at 20/20 due to this UMA having a high % of the benchmark 
present  
 



Landscape attributes scored 20/20 due to the scale of the Colton intact remnant area 
 
LZ 3 GDE 3  
This site scores 100% for site based condition attributes and 100% for fragmented landscape attributes. 
Native plant species richness for the four life forms was scored at 20/20 due to this UMA having a a high % of the benchmark 
present  
 
Landscape attributes scored 20/20 due to the scale of the Colton intact remnant area 
 
 
 
 
 
12.0   WATER QUALITY  
 
Reference baseline data for surface and groundwater in the Colton landscape is reported in the EMP appendices. 
 
Water sampling occurred at the 6 proposed monitoring sites; 

 3 GW samples 
 3 Surface Water Samples  

  
A decision was made to analyse these samples for similar parameters to those assessed in the EMP. 
 
Sampling assessment was conducted WBWC for ; 
HEV WQO parameters for the receiving waters for EPP (Water) 1997 March 2007    

  Mary River Environmental Values and Water Quality  objectives  Basin No. 138  Including  all tributaries 
of the Mary River.( lowland freshwaters) 

 Metalloids, Zinc, Copper, Cobalt, Iron and Nickel. 
 
Table 16 below contains the results of the analysis. 

 
12.1   DISCUSSION 
It can be seen from the results that the majority of WQO HEV parameters are within the guidelines with the 
exception of; 

 SS 
 DO 
 pH  
 Chlorophyll a in GW. 

 
Suspended solids is a reflection of the saline environment of the Burrum Coal Measures where the EMP GW  
monitoring programme indicates salinity ranging from 7mS/cm (brackish)  to 21 mS/cm ( saline)15 . 
 
Dissolved oxygen levels were reflective of no definitive rainfall related stream flow since June 2013 in combination with the 
palustrine bodies having small surface areas.  
 
 
Ph of Melaleuca dominated GDE can range from 3.6 to 616. 
 
Chlorophyll a was high in the GW GDE samples in comparison to the palustrine alluvial GDE samples. 
 

                                                 
15 NEC Colton Mine Project EMP , Appendix E , pp, 33. 
16 Note 6 Mary HEV  
6. Wallum/tannin-stained waters contain naturally high levels of humic acids (and have a characteristic brown ti-tree stain). In 

these types of waters, natural pH values may range from 3.6 to 6.  
 



EMP average parameters were within the HEV guidelines.  
PARAMETER  UNITS GW  1 GW 2  GW 3  LZ A LZ B  LZ C  EMP AVERAGE  
Suspended solids  
 

mg/L 25 35 17 8.8 7.6 6.2 TDS ( 7mS/cm- 21 
mS/cm) 

Dissolved oxygen mgO2/L 6.2 7.5 6.9 8.1 7.8 7.7 n/a 
Ph  6.5 5.8 6.6 5.0 5.0 4.9 5.5-7.1 
Ammonia as n mgNH3-

N/L 
1.5 1.49 3.02 0.002 <0.004 004 n/a 

Phosphate as p  mgPO4-
P/L 

0.001 0.002 0.004 0.080 0.001 001 0.012 

Oxides of Nitrogen  
 

mgTON/L <0.004 <0.004 <0.004 0.009 0.004 0.564 n/a 

Total nitrogen mgN/L 5.62 5.26 5.23 0.346 0.328 0.933 2.5 
Total Kjedhal nitrogen mgN/L 5.62 5.26 5.23 0.337 0.328 0.369 0.205 
Total phosphorus mgP/L 0.033 0.037 0.045 0.021 0.024 0.076 0.012 
Turbidity NTU 15.1 22.4 33.7 5.8 6.2 5.3 n/a 
Chlorophyll a  mg/m3 5.2 24.3 7.5 4.6 4.6 4.8 n/a 
Aluminium mg/L 0.182 0.175 0.207 0.075 0.081 0.459 0.150 
Sulphate - IC mg/L 158 179 152 <0.1 <0.1 0.1 2000-6000 
Copper mg/L <0.01 0.168 <0.01 <0.01 <0.01 0.01 0.5 
Iron mg/L 3.63 3.87 4.61 .743 .795 7.38 15 
Zinc  mg/L 0.043 0.097 0.064 0.041 0.256 .010 0.03 
Nickel mg/L <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 0.002 
Cobalt mg/L <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 0.05 
Arsenic mg/L <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 0.005 
WQO EPP MARY BASIN 
138 LOWLAND WATERS  

        

Turbidity: <50 NTU  
Suspended solids: <6 
mg/L  
Chlorophyll a: <5 μg/L  
Total nitrogen: <500 

μg/L  
Oxidised N: <60 μg/L  
Ammonia N: <20 μg/L  
Organic N: <420 μg/L  
Total phosphorus: <50 

μg/L  
Filterable reactive 

phosphorus (FRP): 

        



<20 μg/L  
dissolved oxygen: 85% 

– 110% saturation  
pH: 6.5 – 8.0  
 
         
Table 16 WQ sampling results. 



12.2  METALLOIDS  
 
The impact of metalloids toxicity on tropical biota has been documented17 , in particular on  Penaeus merguinesis( Banana 
prawn) , Scylla serrata ( mangrove mud crab) , portunus pelagicus( blue swimmer crab) and Liza vaigiensis(diamond scale 
mullet) , all of which are key estuarine species in the Susan river Fish Habitat Area ( FHA) and GS Ramsar wetland , which 
these waters drain into. 
 
Copper ,Cobalt , Nickel and Zinc are documented as priority metals of ecotoxicological concern in tropical ecosystems in 
Australia. 
 
Copper has been documented as being lethal to fish in concentrations of 2.0 mg/l.18 
 
Cobalt , Nickel and Zinc  levels are all well below this threshold. 
 
Copper levels in all monitoring sites were low; however the EMP indicates that levels as high as 0.8mg/l were recorded. 
 
Copper has the ability to attach readily to fine clay colloidal particles and thereby be easily transported to the FHA of the 
Susan River /GS Ramsar during peak flow events. 
 
12.3  LIMITATIONS  
 
Serious GW monitoring programmes require the placement of permanent boreholes for event monitoring of GW levels and 
WQ parameters. Northern Energy Corporation was required by law to establish a GW BH programme to determine reference 
data and continuous monitoring. 
 
 NEC GW BH are within the MDL and may give indications of GW drawdown post any dewatering. 
 
Ideally shallow (5m BGL) permanent GWBH’s need to be installed at the 3 GWDE monitoring sites identified in this report to 
gather data.  
 
In particular, concentrations of copper within the shallow GW at the monitoring sites needs to be identified. 
 
The inability to install permanent BH on crown lands outside of the MDL is a serious limitation for determining a definitive link 
between these GDE and shallow GW.  
  
 
 
12.4 CONCLUSIONS  
 
The sampling and analysis here is simply a ‘snap shot’ to determine the chemical context of both the GW and surface water at 
the 6 prescribed monitoring sites. 
 
The result indicates that the environment and waters of the Susan River FHA and GS Ramsar wetland , may be receiving 
flows which are within the HEV WQO for Basin 138 , and that metalloid levels are below thresholds considered to potentially 
impact tropical biota productivity. 
 
The permanent installation of 3 GW BH at the non alluvial GDE sites to a depth of 5M below ground level in conjunction with a 
dedicated event monitoring and analysis programme, will be required. 
 
 
 
 
 
 
 
 

                                                 
17 Markich and Camileri 2007, “Investigation of metal toxicity to tropical biota; Recommendations for the revision of 
Australian WQ guidelines.” 
18 Ritchie and Rosebloom 1978 , ‘Acute toxicity of copper to some fishes in alkaline waters”. 



 
13.0 
MONITORING  
 
 
13.1 PROGRAMME RECOMMENDATIONS  
 
This report has mapped 45 LZ 5 GDE UMA with a total area of 1587ha and 166km of LZ 3 GDE UMA with a total area of 1660 
ha, across the project landscape. Ground truthing of selected GDE UMA has verified the assumptions used during the desk 
top landscape mapping exercise. 
 
It is recommended that; 

 This report is made available to Qld Wetlands Mapping Programme staff, 
 That future funding is obtained to conduct events based monitoring,  
 That approval is sought from the QDNRM for permanent installation of LZ 5 GW monitoring bores at the 3 sites. 

 
SITE  CONCEPT  DURATION INDICATIVE 

ANALYSIS COSTS  
PER SAMPLE" 

BIOCONDITION 
ASS 

INDICATIVE COSTS  
PER SAMPLE * 

LZ A  Flow event sampling  SEASONAL  $500.00 ANNUALLY 
WINTER  

$300.00 

LZ B Flow event sampling  SEASONAL $500.00 ANNUALLY 
WINTER 

$300.00 

LZ C Flow event sampling  SEASONAL $500.00 ANNUALLY 
WINTER 

$300.00 

GW 1 BORE SAMPLING SEASONAL $500.00 ANNUALLY 
WINTER 

$300.00 

GW 2 BORE SAMPLING SEASONAL $500.00 ANNUALLY 
WINTER 

$300.00 

GW 3 BORE SAMPLING SEASONAL $500.00 ANNUALLY 
WINTER 

$300.00 

BH 
Installation 

Drill and place 50mm 
PVC 6m pipes with 
locked caps 

Once  $3000.00   

SUB 
TOTAL  

  $6000.00  $1800.00 

TOTAL 
ANNUAL  
COSTS # 

  $9000.00  $1800.00 

IST YEAR 
COSTS  

  $15000.00  $1800.00 

POST 
ANNUAL 
COSTS # 

  $9000.00  $1800.00 

TOTAL  
10 YEARS  

    $16,800.00 
$97,200.00 
$114,000.00 

 Table 17, suggested programme and indicative decadal costs for GDE monitoring for detecting impacts.  
 
*1 day field assessment using Biocondition  
“Laboratory analysis 
 # 3 individual flow related events samples. 



APPENDIX A WATER QUALITY ANALYSIS 

 
 







 



 



 

 
 
 





 



APPENDIX B GIS DATABASE TABLE 
AREA ha  MGA 94 UTM EASTING MGA 94 UTM NORTHING RE DESCRIPTION  

Gde_a  148 476645 7186519 12.5.4a M.viridiflora palustrine woodland Mapped UMA M.virdiflora dominated woodland  Banksia robur dominated shrub layer. 
Gde_aa 8.8 470206 7195207 12.5.4a M.viridiflora palustrine woodland Mapped UMA M.virdiflora dominated woodland  Banksia robur dominated shrub layer. 
Gde_b 79 466750 7188705 12.5.4a M.viridiflora palustrine woodland Mapped UMA M.virdiflora dominated woodland  Banksia robur dominated shrub layer. 
Gde_bb 64 470120 7185250 12.5.4a M.viridiflora palustrine woodland Mapped UMA M.virdiflora dominated woodland  Banksia robur dominated shrub layer. 
Gde_c 116 466189 7187496 12.5.4a M.viridiflora palustrine woodland Mapped UMA M.virdiflora dominated woodland  Banksia robur dominated shrub layer. 
Gde_cc 37 465542 7190407 12.5.4a M.viridiflora palustrine woodland Mapped UMA M.virdiflora dominated woodland  Banksia robur dominated shrub layer. 
Gde_d 67 468640 7185709 12.5.4a M.viridiflora palustrine woodland Mapped UMA M.virdiflora dominated woodland  Banksia robur dominated shrub layer. 
Gde_e 3.2 467755 7188296 12.5.4a M.viridiflora palustrine woodland Mapped UMA M.virdiflora dominated woodland  Banksia robur dominated shrub layer. 
Gde_ee 16 465899 7189079 12.5.4a M.viridiflora palustrine woodland Mapped UMA M.virdiflora dominated woodland  Banksia robur dominated shrub layer. 
Gde_f 87 467635 7189318 12.5.4a M.viridiflora palustrine woodland Mapped UMA M.virdiflora dominated woodland  Banksia robur dominated shrub layer. 
Gde_ff 2.4 465133 7491054 12.5.4a M.viridiflora palustrine woodland Mapped UMA M.virdiflora dominated woodland  Banksia robur dominated shrub layer. 
Gde_g 3.1 467652 7188007 12.5.4a M.viridiflora palustrine woodland Mapped UMA M.virdiflora dominated woodland  Banksia robur dominated shrub layer. 
Gde_gg 8.9 470546 7189641 12.5.4a M.viridiflora palustrine woodland Mapped UMA M.virdiflora dominated woodland  Banksia robur dominated shrub layer. 
Gde_h 4.9 469546 7188109 12.5.4a M.viridiflora palustrine woodland Mapped UMA M.virdiflora dominated woodland  Banksia robur dominated shrub layer. 
Gde_i 0.87 469423 7188143 12.5.4a M.viridiflora palustrine woodland Mapped UMA M.virdiflora dominated woodland  Banksia robur dominated shrub layer. 
Gde_j 27 470069 7190730 12.5.4a M.viridiflora palustrine woodland Mapped UMA M.virdiflora dominated woodland  Banksia robur dominated shrub layer. 
Gde_k 48 470580 7190407 12.5.4a M.viridiflora palustrine woodland Mapped UMA M.virdiflora dominated woodland  Banksia robur dominated shrub layer. 
Gde_l 15 466529 7189760 12.5.4a M.viridiflora palustrine woodland Mapped UMA M.virdiflora dominated woodland  Banksia robur dominated shrub layer. 
Gde_m 10 466172 7189931 12.5.4a M.viridiflora palustrine woodland Mapped UMA M.virdiflora dominated woodland  Banksia robur dominated shrub layer. 
Gde_n 19 466529 7190271 12.5.4a M.viridiflora palustrine woodland Mapped UMA M.virdiflora dominated woodland  Banksia robur dominated shrub layer. 
Gde_o 27 468061 7191394 12.5.4a M.viridiflora palustrine woodland Mapped UMA M.virdiflora dominated woodland  Banksia robur dominated shrub layer. 
Gde_p 37 467857 7191956 12.5.4a M.viridiflora palustrine woodland Mapped UMA M.virdiflora dominated woodland  Banksia robur dominated shrub layer. 
Gde_q 23 468895 7194866 12.5.4a M.viridiflora palustrine woodland Mapped UMA M.virdiflora dominated woodland  Banksia robur dominated shrub layer. 
Gde_r 17 469423 7195649 12.5.4a M.viridiflora palustrine woodland Mapped UMA M.virdiflora dominated woodland  Banksia robur dominated shrub layer. 
Gde_s 3.7 472010 7193658 12.5.4a M.viridiflora palustrine woodland Mapped UMA M.virdiflora dominated woodland  Banksia robur dominated shrub layer. 
Gde_t 9 470206 7193062 12.5.4a M.viridiflora palustrine woodland Mapped UMA M.virdiflora dominated woodland  Banksia robur dominated shrub layer. 
Gde_u 31 466904 7190781 12.5.4a M.viridiflora palustrine woodland Mapped UMA M.virdiflora dominated woodland  Banksia robur dominated shrub layer. 
Gde_v 10 470495 7192841 12.5.4a M.viridiflora palustrine woodland Mapped UMA M.virdiflora dominated woodland  Banksia robur dominated shrub layer. 
Gde_w 33 467363 7191156 12.5.4a M.viridiflora palustrine woodland Mapped UMA M.virdiflora dominated woodland  Banksia robur dominated shrub layer. 
Gde_x 24 469150 7194186 12.5.4a M.viridiflora palustrine woodland Mapped UMA M.virdiflora dominated woodland  Banksia robur dominated shrub layer. 
Gde_y 33 470069 7194390 12.5.4a M.viridiflora palustrine woodland Mapped UMA M.virdiflora dominated woodland  Banksia robur dominated shrub layer. 
Gde_z 47 470563 7194365 12.5.4a M.viridiflora palustrine woodland Mapped UMA M.virdiflora dominated woodland  Banksia robur dominated shrub layer. 
Gde_zz 184 468912 7193198 12.5.4a M.viridiflora palustrine woodland Mapped UMA M.virdiflora dominated woodland  Banksia robur dominated shrub layer. 
Gde_hbr_a 14.1 476656 7186867 12.5.4a M.viridiflora palustrine woodland Mapped UMA M.virdiflora dominated woodland  Banksia robur dominated shrub layer. 
Gde_hbr_b 27 473235 7184773 12.5.4a M.viridiflora palustrine woodland Mapped UMA M.virdiflora dominated woodland  Banksia robur dominated shrub layer. 
Gde_hbr_c 64 474018 7185103 12.5.4a M.viridiflora palustrine woodland Mapped UMA M.virdiflora dominated woodland  Banksia robur dominated shrub layer. 
Gde_hbr_d 114 474102 7186016 12.5.4a M.viridiflora palustrine woodland Mapped UMA M.virdiflora dominated woodland  Banksia robur dominated shrub layer. 
Gde_hbr_e 24 476316 7186560 12.5.4a M.viridiflora palustrine woodland Mapped UMA M.virdiflora dominated woodland  Banksia robur dominated shrub layer. 
Gde_hbr_f 7.4 475414 7186969 12.5.4a M.viridiflora palustrine woodland Mapped UMA M.virdiflora dominated woodland  Banksia robur dominated shrub layer. 
Gde_hbr_g 7.6 476520 7185743 12.5.4a M.viridiflora palustrine woodland Mapped UMA M.virdiflora dominated woodland  Banksia robur dominated shrub layer. 
Gde_hbr_h 18 475142 7185420 12.5.4a M.viridiflora palustrine woodland Mapped UMA M.virdiflora dominated woodland  Banksia robur dominated shrub layer. 
Gde_hbr_j 18 473388 7185641 12.5.4a M.viridiflora palustrine woodland Mapped UMA M.virdiflora dominated woodland  Banksia robur dominated shrub layer. 
Gde_hbr_k 20 475635 7184109 12.5.4a M.viridiflora palustrine woodland Mapped UMA M.virdiflora dominated woodland  Banksia robur dominated shrub layer. 
Gde_hbr_l 7.6 476503 7185760 12.5.4a M.viridiflora palustrine woodland Mapped UMA M.virdiflora dominated woodland  Banksia robur dominated shrub layer. 



Gde_hbr_m 22 476129 7187445 12.5.4a M.viridiflora palustrine woodland Mapped UMA M.virdiflora dominated woodland  Banksia robur dominated shrub layer. 
Colton_gde_lz3 1660   12.3.5 M.quinquinervia alluvial  

woodland  
Intersected  gde shp. alluvial geology 

Colton_gde_lz5 1587   12.5.4a M.viridiflora palustrine 
woodland  

Intersected  gde shp. tertiary geology 

      
Colton_gde_lz3_rev6.1 1660   12.3.11,12.3.5 Gde lz 3 remnant regional ecosystem mapping v6.1  
Colton_gde_lz5_rev6.1 1587   12.5.4a Gde lz 5 remnant regional ecosystem mapping v6.1 
Colton_gde_lz3_soils 1660    Gde  lz 3 qnrm soils mapppng 1:100k 
Colton_gde_lz5_soils 1587    Gde  lz 5 qnrm soils mapppng 1:100k 
Colton_gde_lz3_50cmcontours 1660    50cm contours LZ 3 clipped 
Colton_gde_lz3_50cmcontours 1587    50cm contours LZ 5 clipped 
Colton_qldre_proj_v6.1 2917ha   12.3.11,12.35,12.5.4,12.5.9 Project area clipped with qld_rev6.1 
Colton_qldessn_proj_2013 2917ha    12.3.11,12.35,12.5.4,12.5.9 Project area clipped with qld_essn_hab_2013 
Colton_qldhes_proj_2013 2917ha    12.3.11,12.35,12.5.4,12.5.9 Project area clipped with qld_hes_2013 
Colton_proj_soils_qdnrm 2917ha    Project area clipped with 1:50,000 soils data  
Colton_lz3_shp     LZ 3 clipped areaas 
Colton_dcdb_shp 2917ha    tenures FCRC DCDB2013 
Colton_gsramsar_shp     GS RAMSAR shp 
Colton_seqwaters_shp     Seq receiving waters shp 
Colton_roads_shp     Qld roads project clipped  
Colton_rail-shp     Qld rail project clipped 
Colton_mdl_drawdown_shp     Mine Development lease and 2.9km drawdown radius 
Colton_prop_pit_shp     Proposed pit location 
Susan_catch_shp     Susan river catchment  

 


