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1 Introduction 
The Aquatic Biodiversity Assessment and Mapping Method (AquaBAMM) (Clayton et al. 
2006), was developed to assess conservation values of wetlands in Queensland, and may 
also have application in broader geographical contexts. It is a comprehensive method that 
uses available data, including data resulting from expert opinion, to identify relative wetland 
conservation/ecological values within a specified study area (usually a catchment). The 
product of applying this method is an Aquatic Conservation Assessment (ACA) for the study 
area.  

An ACA using AquaBAMM is non-social, non-economic and identifies the 
conservation/ecological values of wetlands at a user-defined scale. It provides a robust and 
objective conservation assessment using criteria, indicators and measures that are founded 
upon a large body of national and international literature. The criteria, each of which may 
have variable numbers of indicators and measures, are naturalness (aquatic), naturalness 
(catchment), diversity and richness, threatened species and ecosystems, priority species and 
ecosystems, special features, connectivity and representativeness. An ACA using 
AquaBAMM is a powerful decision support tool that is easily updated and simply interrogated 
through a geographic information system (GIS). 

Where they have been conducted, ACAs can provide a source of baseline wetland 
conservation/ecological information to support natural resource management and planning 
processes. They are useful as an independent product or as an important foundation upon 
which a variety of additional environmental and socio-economic elements can be added and 
considered (i.e. an early input to broader ‘triple-bottom-line’ decision-making processes). An 
ACA can have application in:  

• determining priorities for protection, regulation or rehabilitation of wetlands and other 
aquatic ecosystems  

• on-ground investment in wetlands and other aquatic ecosystems  

• contributing to impact assessment of large-scale development (e.g. dams)  

• water resource and strategic regional planning processes 

• providing input to broader social and economic evaluation and prioritisation processes. 

 
To date, ACAs have contributed to the following: 

• State Planning Policy (04/11) for Protecting Wetlands of High Ecological Significance in 
the Great Barrier Reef 

• Delbessie Agreement (formerly the State Rural Leasehold Land Strategy) 

• Queensland Murray-Darling Basin Plan 

• Wide Bay-Burnett Regional Plan 

• Development Assessment 

• Water Resource Management and Planning. 

The Department of Environment and Resource Management (DERM) has conducted ACAs 
for the freshwater non-riverine (i.e. palustrine and lacustrine) and riverine wetlands in each of 
the six Wide Bay-Burnett (WBB) catchments—Burnett, Burrum, Cooloola coast, Fraser Island 
(K’gari or Gari), Kolan and Mary. Estuarine wetlands have not been included in these 
assessments. 

Data for three of the AquaBAMM criteria are primarily derived by expert elicitation (Criterion 5 
Priority Species and Ecosystems, Criterion 6 Special Features and Criterion 7 Connectivity). 
To consider the measures within these criteria, three separate expert panels were conducted 
to address aquatic fauna, aquatic and riparian flora and wetland ecology for the six Wide Bay-
Burnett catchments. The panels, held in Maryborough during July 2010, involved invited 
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experts with expertise in aquatic fauna, aquatic and riparian flora and/or wetland ecology. 
Experts were presented with ecological data relevant to their area of expertise and asked to 
make decisions relevant to the respective measures, such as which aquatic species should 
be included in the assessment or whether there were special features in the landscape that 
contained ecological significance. The expert panel reports contained within Attachments A, B 
and C present the findings and recommendations from each panel, including their terms of 
reference and final decisions. 

Results from the non-riverine and riverine WBB ACAs are intended for use under two 
statutory Queensland government planning processes:  

1) A statutory regional planning process has commenced for the Wide Bay-Burnett 
region under the Sustainable Planning Act 2009. The Wide Bay-Burnett Regional 
Plan aims to protect and enhance the environment by mapping areas of ecological 
significance (AES) and identifying areas of high ecological significance (HES), 
including wetlands and waterways. This process can then inform the regulatory 
process for protection. For riverine and non-riverine wetlands a recognised criterion 
for inclusion in HES mapping is that the wetland is identified as having a ‘high’ or 
‘very high’ value under an ACA 

2) Under the Reef Water Quality Protection Plan (Reef Plan) the importance of wetland 
function in maintaining water quality entering the Great Barrier Reef lagoon is 
recognised. Wetlands of ‘high’ and ‘very high’ value under an ACA will be identified 
as ‘wetland protection areas‘ on a map of referable wetlands under the State 
Planning Policy: Protecting wetlands of high ecological significance in Great Barrier 
Reef catchments within the WBB region. The Wide Bay Burnett ACA has assessed 
freshwater wetlands only. Estuarine wetlands have not been assessed under this 
process. Protection of these (freshwater) wetlands will also maintain and enhance 
water quality of the local WBB coral reefs and extensive seagrass beds within the 
Great Sandy Strait Ramsar area, the dugong protection area and the Great Sandy 
Marine Park. 

 

1.1 The Wide Bay-Burnett study area 
DERM has mapped and classified wetlands according to a peer reviewed and published 
mapping and classification methodology1. These wetland maps were used as a platform for 
the conservation assessments reported here. ACAs accept the released wetland maps 
unmodified and therefore, are limited by inherent mapping and classification accuracy. Issues 
to do with wetland mapping or classification errors are dealt with by DERM mapping update 
processes and are not part of an ACA. 

The WBB ACA is made up of six individual catchments—the Burnett, Mary, Kolan, Burrum, 
Cooloola and Fraser Island catchments (Figure 1). DERM has applied AquaBAMM separately 
to the non-riverine (i.e. palustrine and lacustrine) and riverine wetlands within each of the six 
WBB catchments. In effect, there are 12 ACAs for the riverine and non-riverine wetlands in 
the WBB study area. Table 1 shows the six catchments/study areas for which ACAs were 
undertaken and the number of mapped non-riverine wetlands and riverine spatial units within 
each catchment. 

                                                 
1 DERM wetland mapping and classification methodology is available at 
http://www.epa.qld.gov.au/wetlandinfo/site/MappingFandD/WetlandMandDBackground.html 



 

 

Table 1: WBB catchments subject to an ACA using AquaBAMM 
 
ACA study 
areas or 
catchments 

Catchment 
code 

Catchment 
area (ha) 

Number of 
freshwater 
non-riverine 
wetlands 

Area of 
freshwater 
non-
riverine 
wetlands 
(ha) 

Number of 
riverine 
spatial 
units 

Burrum bm 336,215 403 10,441 38 
Burnett bu 3,321,842 343 8,308 381 
Cooloola coast cc 134,299 380 25,675 137 
Fraser Island fr 169,405 469 17,297 234 
Kolan ko 290,059 75 6,760 40 
Mary my 946,772 472 7,256 164 
 TOTAL 5,198,592 2,142 75,737 994 
 

A description of each of these catchments is provided in the following sections. 
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Figure 1: The six WBB catchments where ACAs have been conducted 
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1.2 Burnett catchment 
The Burnett River catchment lies in the South East Queensland and Brigalow Belt bioregions 
and is located approximately 200 km north-west of Brisbane. The Burnett is the third largest 
river basin on the east coast of Queensland, with a catchment area of approximately 34 500 
km2 (Van Manen 1999). The Burnett River flows for 420 km from its source in the Burnett 
Range to its mouth at Burnett Heads. The main tributaries of the Burnett River include the 
Auburn, Nogo, Boyne and Stuart Rivers and the Barambah and Three Moon Creeks (Van 
Manen 1999). The catchment is fringed by the Burnett and Dawes Ranges in the north, the 
Auburn Range to the west, the Great Dividing Range to the south-west and the Cooyar and 
Brisbane Ranges in the south. Major urban and regional centres in the Burnett River 
catchment include Bundaberg, Kingaroy, Gayndah, Eidsvold, Murgon, Nanango and Monto. 
Rainfall in the catchment is variable with both tropical and temperate weather patterns. Cattle 
grazing and crop production dominate the catchments land use. 
 
The Burnett River catchment is subject to a number of new water infrastructure projects being 
approved for development. The State of Queensland utilising State legislation, and the 
Commonwealth Minister for Environment and Heritage under the provisions of the 
Environment Protection and Biodiversity Conservation Act 1999 (Commonwealth) granted 
environmental approvals for Barlil Weir, Jones Weir Stage 2 and Eidsvold Weir in late 2001, 
and approval for Paradise Dam in late January 2002. Eidsvold Weir was completed in 2004 
and Paradise Dam was completed in late 2005. Consequently, the Burnett River catchment is 
one of the most developed areas in Queensland in terms of water infrastructure. Increasing 
demands for water from irrigators, industry and the domestic sector have resulted in high 
levels of river regulation. There are currently approximately 41 water storages in the Burnett 
catchment, six of which are situated in the main river channel (Brizga et al. 2000). 
 
As has been observed during the construction of dams in other areas, the raising of the Walla 
Weir in conjunction with the construction of the Paradise Dam is expected to have 
significantly reduced suitable habitats for aquatic fauna (Gehrke et al. 2002), particularly the 
Australian lungfish (Neoceratodus forsteri) and Elseya species of turtle. In response to these 
concerns, DERM and the Department of Employment, Economic Development and 
Innovation (DEEDI) were asked to develop eight projects that aim to address catchment-wide, 
environmental issues associated with the construction and operation of the proposed 
infrastructure known collectively as the Burnett Plan of Actions (BPOA). The BPOA included 
an AquaBAMM project in 2006 which aimed to assess ‘riverine conservation values of the 
Burnett’. The initial trial application of the AquaBAMM was conducted in the Burnett River 
catchment to produce an Aquatic Conservation Assessment (ACA) for riverine wetlands. The 
ACA being reported here supersedes the first Burnett River ACA version released in 2006 
which pre-dated construction of the Paradise Dam.  
 
Additionally, under the Coastal Catchments Initiative, the Australian Government has funded 
the Burnett-Mary Regional NRM Group (BMRG) to develop the Burnett-Baffle Water Quality 
Improvement Plan (WQIP) (Burnett-Mary Regional NRM Group/DERM, 2010). DERM and the 
BMRG have completed a joint project to establish the waterway values and uses (i.e. 
environmental values), and developed water quality objectives/targets to protect these values 
and uses consistent with the Environmental Protection (Water) Policy 2009. As part of this 
project High Ecological Value waterways were determined for the Burnett catchment. 
 

1.3 Mary River catchment  
The Mary River flows from the moist, subtropical southern part of the South East Queensland 
bioregion into a drier corridor to the north, and consequently varies considerably in its 
character. The Mary’s freshwater reaches support a distinctive fauna which is close to range 
limits and adapted to its episodic flood regime, and is one of two catchments supporting the 
iconic Australian lungfish (Neoceratodus forsteri). The Mary catchment is an important source 
of sediment and freshwater flows for seagrass ecosystems and shorebird feeding habitat in 
the northern Great Sandy Strait Ramsar area and Hervey Bay. Many of its riverine and non-
riverine wetlands are also scheduled as High Ecological Value waterways under the 
Environmental Protection (Water) Policy 2009.  
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While most rainfall occurs in late summer to early autumn, flood events may occur in any 
month but are typically episodic in occurrence (e.g. 5–10 years frequency) and may be 
interspersed by long dry periods. Irregular high rainfall events associated with cyclones and 
east coast low depressions feed the southern tributaries of the Mary. While mean annual 
rainfall near Maleny is 2000 mm, as much as 900 mm has been recorded in a day. Much of 
this elevated southern catchment falls within protected areas containing rainforest, wet and 
dry sclerophyll ecosystems although significant areas have been cleared. Obi Obi creek rises 
from a basaltic plateau in the Sunshine Coast hinterland, falling steeply through gorge country 
before flowing north to join the Mary River. In contrast Six Mile Creek is a low energy 
rainforest stream retaining large woody debris. The banks of some of the major streams, such 
as Obi Obi, Six Mile, Deep and Tinana Creeks, have rainforest and/or tall open (wet 
sclerophyll) forest riparian vegetation (e.g. Araucarian notophyll vine forest or mesophyll 
gallery forest). Riverbank erosion due to the poor condition of riparian vegetation in the Mary 
is also being linked to increased sediment discharge to the Great Sandy Strait (Esslemont et 
al. 2006 a, b, c, d; DeRose et al. 2002).  
 
There is a need for further mapping and rehabilitation of riparian vegetation, especially 
rainforest, since this vegetation type is habitat for several endemic, endangered, vulnerable, 
near-threatened and priority species including both fauna species (e.g. Mary River cod 
(Maccullochella mariensis), Richmond birdwing (Ornithoptera richmondia), the pink underwing 
moth (Phyllodes imperialis southern subspecies), Coxen's fig parrot (Cyclopsitta diopthalma 
coxeni), black-breasted button-quail (Turnix melanogaster); the giant barred frog (Mixophyes 
iterates), the tusked frog (Adelotus brevis); the cascade tree frog, (Litoria pearsoniana) (Fleay 
1997, Mathieson and Smith 2009, Simpson and Jackson 1996, Sands & Scott 1998)) and 
flora species (e.g. Xanthostemon oppositifolius, Fontainea rostrata, macadamia nut tree 
(Macadamia integrifolia) and Gympie nut (Macadamia ternifolia)). The South East 
Queensland Rainforest Recovery Program describes the association between several of 
these species and regional ecosystem 12.3.1 (gallery rainforest on alluvial plains). While 
some remnant riparian vegetation mapping of 12.3.1 exists in the Mary, mapping and 
identification of other riparian rainforest below the mapping scale and suitable for 
rehabilitation may inform NRM decisions e.g. a future Mary River Recovery Plan.  
 
Resembling those of the drier Burnett (mean annual rainfall less than 800 mm), the 
intermittent western tributaries of Wide Bay and Munna Creeks are moderate to high-energy 
sand and gravel-bed stream systems able to accommodate substantial flows within their wide 
flow channels. A substantial coarse sediment load from all these tributaries has resulted in 
distinctive pool, riffle and sand bar sequences chiefly in the main trunk of the Mary River. 
These areas are notable as habitat for the Australian lungfish (Neoceratodus forsteri) and the 
highest turtle diversity in Queensland (including the endemic Mary River turtle (Elusor 
macrurus)). To the east, Coondoo and Tinana Creeks sustain important riparian rainforest 
and wallum vegetation on sandy alluvium with natural water quality and relatively intact fauna 
(including endemic Mary River cod (Maccullochella peelii mariensis), oxleyan pygmy perch 
(Nannoperca oxleyana) and the Australian lungfish (Neoceratodus forsteri) populations). 
These creeks flow into the turbid Mary estuary at Maryborough and are joined by the 
unimpounded Susan River and its mangrove wetlands near the mouth of the river. The tidal 
delta of the Mary extends into the Great Sandy Strait, encompassing an extensive complex of 
mangrove islands, saltpans and sandbanks comprising the largest Fish Habitat Area in 
southern Queensland. Flood events from the Mary River periodically reverse the normally 
highly saline conditions of Hervey Bay, producing an inverse estuary (Ribbe 2008).  
 
Presently, catchment land use in the area chiefly comprise dryland grazing, sugar cane and 
plantation forestry, with tree crops and dairying in the elevated south. European settlement 
and dairying land use resulted extensively in clearing of its upper reaches and riparian area. 
Land use and modifications of the freshwater reaches have produced erosion and siltation of 
parts of the river and sedimentation of deep pools. Excess sediment discharge into the Mary 
estuary, Great Sandy Strait and Hervey Bay from the Mary flood events and subsequent 
resuspension occasionally results in catastrophic loss of seagrass beds and dugong (e.g. 
1992 – Preen et al. 1995) and continues to create marine water quality issues. 



 

Within the freshwater reaches regulation of its southern tributaries for extraction of water 
supplies for Gympie, inter-basin transfers to the Sunshine Coast and flow releases for 
downstream irrigation of canelands have modified the original episodic flows to a smaller, 
more regular runoff regime, altering the physical structure of the channel (Department of 
Natural Resources & Mines 2005). Barrages on former estuarine reaches of the Mary River 
and Tinana Creek provide for irrigated canelands and the Maryborough water supply 
respectively, but also restrict the freshwater flow regime and fish passage to the estuary. Most 
of the floodplain wetlands have been converted to cultivated paddocks or canelands. 
Nevertheless the Mary River catchment still supports a high diversity in riverine and non-
riverine wetland types, including wallum wetlands, melaleuca swamps and inland freshwater 
swamps. 
 

1.4 Burrum catchment 
The Burrum catchment consists of an amalgam of coastal catchments between the Burnett 
and Mary catchments. The catchment is dominated by the Burrum sand mass characterised 
by aggregations of coastal Melaleuca wetlands and heaths with connectivity in a north-south 
direction. The non-riverine and riverine wetlands of the Burrum play a significant role in reef 
resilience due to their high connectivity with adjacent estuarine salt marshes, mangroves, 
seagrass meadows and coral reefs of the Great Sandy Strait Ramsar area and Hervey Bay. 
Many of the Burrum’s riverine, non-riverine and estuarine wetlands are also scheduled as 
High Ecological Value waterways under the Environmental Protection (Water) Policy 2009. 
 
Of lower relief than the Mary and Cooloola-Great Sandy Strait catchments, the Burrum 
receives most of its rainfall as northern monsoons, cyclones or troughs occurring in late 
summer to autumn (averaging 1000–1200 mm per annum). The climatic variability and low 
freshwater discharge in combination with evaporation on expansive tidal flats have created an 
‘inverse estuary’ in the receiving waters of Hervey Bay (i.e. strongly hypersaline; Ribbe 2008, 
Grawe 2010).  
 
The catchment logically falls into five geomorphic subdivisions; the Woongarra coastal 
streams draining a gently-sloping, fertile Quaternary basalt deposit, the groundwater-fed 
Elliott River, the Coonarr to Beelbi region of extensive sandy beach ridges and swales, the 
Burrum, Isis, Gregory and Cherwell rivers draining into the Burrum estuary, and the 
O’Regan’s Creek to the Mary River area, typified by short coastal streams and alluvial 
wetlands sloping from a ridgeline behind Hervey Bay City. In the hinterland, sedimentary 
rocks of the Maryborough formation formed in Mesozoic marine waters have resulted in 
saline-tolerant Melaleuca wetlands along drainage lines.  
 
The Burrum Coast sits within the Directory of Important Wetlands area between Theodolite 
and Beelbi creeks and includes both freshwater and estuarine wetlands (mangroves and 
seagrass beds). As a succession of both Holocene and Pleistocene beach ridges, and swales 
and Quaternary freshwater swamp deposits, it represents the most significant coastal dune 
system north of the Cooloola sand mass. A large proportion of this dune system is conserved 
within the Burrum Coast National Park. Wetland types of the Burrum Coast include wallums, 
closed wet heath and swale wetlands dominated by Melaleuca species. These wetlands and 
adjacent habitats include several species approaching their geographic limits (such as 
Strangea linearis, Callistemon pachyphylla and Melaleuca sieberi) and a number of 
endangered, vulnerable and near-threatened plant species including the paperbark tree 
(Melaleuca cheelii), tiny wattle (Acacia baueri subsp baueri) and an alyxia (Alyxia sharpei). 
The wallum froglet (Crinia tinnula) has also been recorded in the Burrum Coast National Park 
and other wetlands in the catchment. Inland from the coastal dune systems lie wetlands and 
streams of the Burrum and Cherwell. In these areas, deep weathering of Tertiary sediments 
has formed duricrust pans on a slightly elevated plateau, inhibiting the surface drainage. The 
Cherwell River has good examples of perched healthy wetlands associated with these pans 
as well as Melaleuca swampy drainage lines dissecting the edges of the plateau.  
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The Elliott River catchment, which sits within the Burrum study area, is largely groundwater-
fed, containing aquifers that consist of a series of poorly interconnected sand and gravel 
channels and intervening clay layers sloping gently towards the coast. This areas unique 
hydrology, freshwater wetlands and excellent connectivity to high receiving water values 
(including seagrass and corals) were recognised in the Burnett-Baffle Water Quality 
Improvement Plan (Burnett-Mary Regional NRM Group/DERM 2010).  
 
Dominant land uses in the Burrum catchment are irrigated cropping, grazing, coastal urban 
development and minor plantation forestry, with the majority of intensive land use north of the 
Isis River. However, extensive vegetated tracts of state land remains within the bioregional 
corridor in the hinterland and within protected estate on the coast. Irrigation from groundwater 
provides for intensive cane farming and horticulture north of the Burrum River. Lenthalls Dam 
on the Burrum supplies the expanding city of Hervey Bay with water. Other weirs and 
barrages on the Burrum and Isis Rivers also sever connectivity between freshwater areas and 
the estuary.  
 
Clearing of wetlands for agriculture and fragmentation associated with coastal development 
has impacted on the Woongarra coast and, to a lesser extent, south of Burrum Heads. 
Wetland function in these catchments provides water quality protection for significant 
estuarine and marine values–most notably the Burrum seagrass meadow dugong nursery 
(Sheppard 2006), Mon Repos turtle rookery and subtropical coral reefs fringing both 
Woongarra and Hervey Bay coastlines. 

 
Urban development, artificial lakes and sand extraction are increasingly impacting on the 
natural hydrology of wetlands and streams south of Burrum Heads, with impacts such as de-
watering of heathland wetlands in adjacent protected estate. There is potential for excavation 
of wetland soil to mobilise acid sulfate runoff and seepage from septics to eutrophy 
groundwater. In other parts of Australia and the world, the importance of hydrological 
connectivity between groundwater and adjacent inshore marine ecosystems (Maji and Smith 
2008), such as seagrass, is acknowledged (Coles et al. 2007; Eamus et al. 2006; 
Kammermans et al. 2002; Johannes and Hearn 1985) and the impacts coastal urban 
development has on these groundwater dependent ecosystems has been demonstrated 
(Carruthers et al. 2005, Valeila et al. 1990). While groundwater connectivity to seagrass is yet 
to be investigated for the Burrum catchment, the maintenance of intact wetland function is an 
important consideration for the health of connected ecosystems.  
 

1.5 Kolan catchment 
The Kolan catchment is a coastal catchment between the Burnett to the south and the 
Littabella and Baffle Creek catchments to the north. This catchment features mainly 
agricultural land use and water resources, but there are some wetlands of biodiversity 
significance in its headwaters and adjoining its estuary.  
 
The Kolan falls within the northern half of the South East Queensland bioregion, and has a 
subtropical climate with an average rainfall of 1200 -1400 mm per annum. Most of this rainfall 
occurs during late summer commonly associated with cyclones and troughs, but can be 
sporadic. Most of the Kolan catchment is relatively flat, below 80 m above sea level (ASL). 
However, the headwaters arise in the rugged Many Peaks Range which rises to 700 m ASL. 
There are a number of different protected areas in the headwaters, notably Bulburin National 
Park and Bulburin Forest Reserve which feature subtropical dry rainforest with emergent 
hoop pines; gallery rainforest; and drier eucalypt forests. Hoop pine plantations adjoin 
protected estates at Bulburin.  
 
On the south side of the Kolan, a series of parallel dunes has formed a barrier and swale 
system in the Moore Park area. This wetland complex of Melaleuca swamps and lakes is 
fragmented by the urban settlement of Moore Park Beach. However, the freshwater wetlands 
have reasonable connectivity to the Kolan Fish Habitat Area in the estuarine waters of the 
Kolan and west of Barubbra Island in the delta of the Burnett.  
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Agricultural and water resource land uses dominate much of the Kolan and as a result much 
of the catchment is cleared. Grazing dominates the upper and central catchment, while 
irrigated sugar cane and horticultural crops (including macadamia nut plantations) 
predominate in the lower catchment. The Fred Haigh Dam is a large impoundment within the 
central-upper reaches of the Kolan with a pipeline providing inter-basin transfers into the 
Burnett for irrigation. Bucca Weir and the Kolan barrage provides freshwater for agriculture in 
the central and lower reaches. Irrigation from the Gooburrum aquifer, which extends from the 
Elliott River north to the Kolan, supplements the variable rainfall experienced within the Kolan. 
To date, connectivity has been poor and hence environmental flows to the estuary have been 
low. However, the revised water resource plan covering the region is focussing more on 
improvements to freshwater flows in order to benefit catadromous fish. 
 
Under its Coastal Catchments Initiative, the Australian Government has funded the Burnett-
Mary Regional NRM Group (BMRG) to develop the Burnett-Baffle Water Quality Improvement 
Plan (WQIP). DERM and the BMRG have completed a joint project to establish the waterway 
values and uses (i.e. environmental values) and develop water quality objectives/targets to 
protect the values and uses consistent with the Environmental Protection (Water) Policy 2009. 
As part of this project High Ecological Value waterways were determined for the Kolan 
catchment. 
 

1.6 Cooloola catchment (previously Noosa north)  
Previously this catchment was referred to as Noosa north, however to more accurately 
represent the geographical location, the wetland ecology expert panel recommended that it 
be renamed the Cooloola catchment .The Cooloola region has the oldest and largest 
unconsolidated sand mass in the world, nominated as World Heritage for its spectacular 
natural values, geomorphology, and the most extensive and intact complex of heath and 
swamp communities in south-eastern Australia (Fraser Island World Heritage Scientific 
Advisory Committee, 2004a). The Cooloola sand mass and its very high rainfall volume, often 
exceeding 1200 mm annually, determines the hydrology and character of most of this 
catchment. Many of its freshwater wetlands fall within the Great Sandy Strait Ramsar area, 
and together with the dunes are important groundwater recharge areas. Many of Cooloola’s 
riverine, non-riverine and estuarine wetlands are also scheduled as High Ecological Value 
waterways under the Environmental Protection (Water) Policy 2009. 
 
Streams of the Cooloola catchment flow in four separate directions, three of which are in 
protected area estate within the Cooloola section of the Great Sandy National Park. To the 
north flow the Cooloola and Great Sandy Strait streams; to the south flows the Noosa River; 
and various streams and springs within the narrow dune corridor of the eastern seaboard 
discharge directly across the beach to the sea. East of the Mary River catchment and north of 
Kauri Creek, coastal creeks from other, smaller sand masses than Cooloola flow directly into 
the Great Sandy Strait Ramsar area, whose sandbanks and mangrove-lined waterways 
provide significant seagrass habitat for shorebirds, dugong and dolphins.  
 
Catchments of the Cooloola area are typified by their dependence on groundwater flows 
emanating chiefly from the Cooloola Sand Mass, high dunes (to 258 m ASL), resembling 
those of Fraser Island in geomorphology, hydrology, flora and fauna. This sand mass is 
derived from quartz sands blown and buried in a low hilly landscape of Mesozoic sandstones, 
covered by successively younger sand deposits until the Holocene (including parabolic 
dunes). Long-term leaching of humic acids has formed deep podzolic soils and peat-swamps 
with various layers of coffee rock impeding drainage and forming perched water tables, 
overlying a deeper regional groundwater table close to sea level and connected to estuarine 
waters. While hydrologically linked to the Noosa River catchment, the divide between these 
groundwater-sourced systems approximately coincides with the topographic watershed along 
the highest dunes of the sandmass. Groundwater of the Cooloola area is characterised by 
organic stained ‘black waters’ in its perched system and unstained ‘white water’ in the prime 
aquifer below (NLWRA 2000).  
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This variety of hydrological regimes produces a wide range of highly significant wetland types 
including patterned fens similar to those of Fraser Island, the only subtropical patterned fens 
in the world; ‘swamp hummocks’ of patterned peat microrelief; perched (e.g. Poona Lake) and 
regional water table ‘window’ lakes (e.g. Freshwater Lake); perched heath swamps with 
christmas bells (Blandfordia grandiflora) and other rare wetland flora species; episodic springs 
or ‘bubblers’ of ‘white’ water across the beach; ‘black’ tannin-stained wallum streams; 
vineforest riparian vegetation surrounding ‘white water’ springs; and melaleuca wetlands to 
name a few. Many are ‘acid’ habitats with a pH so low that they have developed a unique 
suite of acid-tolerant fauna including four vulnerable and near-threatened frogs (the Cooloola 
sedgefrog (Litoria cooloolensis), wallum rocketfrog (Litoria freycineti), wallum sedgefrog 
(Litoria olongurensis) and wallum froglet Crinia tinnula), fish, the crayfish (Cherax robustus) 
and earthworms. Northward to the Great Sandy Strait the continuity between the freshwater 
streams, groundwater and the estuary is largely uninterrupted and natural, supporting very 
high values in the freshwater/estuarine interface including the most significant mainland 
populations of water mouse (Xeromys myoides); species tolerant of brackish water and low 
pH (e.g. honey blue eye (Pseudomugil mellis) and oxleyan pygmy perch (Nannoperca 
oxleyana)) and very high fish diversity. Most notable is Kauri Creek and streams discharging 
from the Wide Bay Military Training Area whose adjacent seagrass beds constitute the most 
significant dugong habitat in the southern Great Sandy Strait (Sheppard 2006).  
 
Further north beyond Kauri Creek, smaller coastal creeks of the Great Sandy Strait (including 
Maaroom, Tuan and Poona creeks) drain flatter, sandy terrain as far north as the Mary River 
mouth. There is limited knowledge of these catchments typified by heath and wallum 
complexes often connected to a network of mangrove channels within the Great Sandy Strait 
Ramsar Area. They preserve natural connectivity from fresh to estuarine waters but within a 
catchment of exotic pine plantations. Poona National Park represents a complex of fresh and 
estuarine wetlands with similar acid frog habitat and faunal features to those of Cooloola 
including honey blue eye (Pseudomugil mellis).  
 
The Noosa River catchment is a largely undisturbed basin within protected area, featuring 
deltaic and estuarine lake systems draining southward towards the Sunshine Coast from the 
Cooloola sand mass. In contrast with Cooloola, it has developed alluvial features and is 
surrounded by sandstone and alluvium on the west and Pleistocene and Holocene dunes on 
the east and has high recreational values.  
 
Whilst a lack of urban settlement has left the Cooloola-Great Sandy Strait catchment largely 
intact, establishment of exotic pine plantations has modified catchments to the north of Kauri 
Creek. Extraction from Teewah Creek (Noosa River catchment), and the regional 
groundwater table for the townships of Tin Can Bay and Rainbow Beach respectively have 
potential to impact on wetlands surrounding Seary’s Creek and the Noosa River if water 
resource management for the environment is not effective. Coastal developments at Cooloola 
Cove, and to a lesser extent Tin Can Bay, Poona, Big Tuan and Boonooroo sever the 
connectivity between freshwater and estuarine wetlands and there is potential for excavation 
of wetland soil to mobilise acid sulfate runoff and seepage from septics to eutrophy 
groundwater. Monitoring in the Great Sandy Strait has documented seagrass declines since 
the early 1990s. In other parts of Australia and the world, the importance of the hydrological 
connectivity between groundwater and adjacent inshore marine ecosystems (Maji and Smith 
2008), such as seagrass, is acknowledged (Coles et al. 2007; Eamus et al. 2006; 
Kammermans et al. 2002, Johannes and Hearn 1985) and the impacts coastal urban 
development has on these groundwater dependent ecosystems has been demonstrated 
(Carruthers et al. 2005, Valeila et al. 1990). While groundwater connectivity to seagrass is yet 
to be investigated for the Cooloola-Great Sandy Strait catchment, the maintenance of intact 
freshwater wetland function is an important consideration for the health of connected aquatic 
ecosystems in the Ramsar area. 
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1.7 Fraser Island catchment 
Fraser Island is the largest sand island in the world, recognised as containing World Heritage 
Outstanding Universal Values including geomorphic and ecological processes, exceptional 
beauty, biodiversity, threatened species, and cultural heritage (Fraser Island World Heritage 
Scientific Advisory Committee, 2004b). The areas substantial dune aquifer characterises the 
island’s unique wetlands which includes half the freshwater dune lakes in the world and the 
only known subtropical patterned fens. In the western parts, the streams of Fraser Island flow 
into the Great Sandy Strait Ramsar area, which has also recently been nominated for World 
Heritage value, while Breaksea Spit to the north provides connectivity to coral reefs in the 
southern Great Barrier Reef. Many of Fraser Island’s riverine, non-riverine and estuarine 
wetlands are also scheduled as High Ecological Value waterways under the Environmental 
Protection (Water) Policy 2009. 
 
Fraser Island consists of a complex of high dunes rising to a maximum height of 235 m ASL. 
Annual rainfall ranges between 1200 and 1800 mm, falling mostly over autumn when 
seasonal cyclonic weather results in high rain events. North of Indian Head (Tukkee) the relief 
is low and dune formation is more recent, resulting in a network of exposed dunes, freshwater 
swamps and lakes. 
 
Formed by continuous deposition of quartz dune deposits over the last 700 000 years, Fraser 
Island represents an intact sequence of dune development from west to east. These wind-
blown dunes were deposited during periods of low sea level during interglacials of the 
Pleistocene and high winds of the Holocene. Successively younger deposits of parabolic 
dunes are superimposed over these older dune deposits now stabilised by towering 
rainforests and wet sclerophyll, forming a high diversity of dune forms with complex 
hydrological relationships. Similarities with the Cooloola coast area include the heavily 
leached deep podzolic soils and peat-swamps; layers of coffee rock impeding drainage and 
forming perched water tables, overlying a deeper regional groundwater table ‘lens’ close to 
sea level and connected to estuarine waters.  
 
The advance and retreat of dunes over time has created a complex of dynamic hydrologies 
resulting in spring-fed streams and freshwater dune lakes. The lakes feature relict formations 
from past water levels such as multiple shorelines, lunettes and relict spits. Perched lakes 
formed in wind scoured depressions where organic matter built up impermeable layers. Up to 
an estimated 300 000 years old, their sediments document changes to the island's hydrology 
and vegetation through Quaternary glacial and interglacial cycles. These lakes form an age 
sequence related to the episodic periods of dune building and include some of the largest 
(e.g. Lake Boomanjin) and highest perched lakes (i.e. Boomerang Lakes) in the world. 
Window lakes intersect the regional groundwater table. Lake Wabby is a scenic barrage lake, 
thought to be formed by groundwater springs dammed by a wall of landward migrating sand. 
 
A high diversity of palustrine wetland types are also represented on the island including 
closed wet heaths, wallum banksia communities, Melaleuca swamps and forests, riparian 
rainforest and palm forests, and brackish swamps. Notable among these are the patterned 
fens, formed at the base of high dunes where a build up of peat ridges and pools have formed 
in response to discharges from the regional water table. A suite of acid-tolerant fauna are 
associated with the fens and other acid swamps include oxleyan pygmy perch (Nannoperca 
oxleyana) and honey blue eye (Pseudomugil mellis), four acid frog species (the Cooloola 
sedgefrog (Litoria cooloolensis), the wallum rocketfrog (Litoria freycineti), the wallum 
sedgefrog (Litoria olongurensis) and the wallum froglet (Crinia tinnula) and a crayfish (Cherax 
robustus). The swamp eel (Ophisternon gutturale) has also been recorded at Lake Wabby.  
 
Most of the streamflow for Fraser Island’s freshwater streams is baseflow from the aquifer, 
which may be ‘black’ tannin-stained water discharging from wallum heaths or ‘white’ clear 
waters emerging from the lower water table. There is a small pocket of Angiopteris fern at 
Wanggoolba creek. Freshwater streams also designate the southern range limit of jungle 
perch (Kuhlia rupestris). 
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Connectivity between freshwater and estuarine waters is an important feature of Fraser Island 
waterways, and, as a result, populations of the Water mouse (Xeromys myoides) are high as 
they are able to access both habitat types. Fraser Island’s western creeks feature the region’s 
highest diversity of mangroves, several of which are freshwater-dependent such as the 
cannonball mangrove (Xylocarpus granatum) and extensive Bruguiera forests, both at their 
southern range limits. Fraser Island wetlands perform an important water quality protection 
function for seagrass beds and sandbanks of the Great Sandy Strait; the humpback whale 
migration area in Platypus Bay; and the loggerhead turtle rookery at Sandy Cape. 
 
Fraser Island is largely undeveloped and heavily vegetated, and the north is largely 
wilderness. Most of the island is in protected area estate, although there are freehold 
settlements and resorts at Eurong, Happy Valley and Kingfisher Bay which source their water 
from bores. A network of forestry tracks traverses the inland, however most traffic uses the 
eastern beach. Currently tourism is at a relatively high volume, notably around Lake 
Mackenzie where there have been concerns about trampling of riparian vegetation and water 
quality.  
 

2 Methods and Implementation 

2.1 AquaBAMM 
The WBB ACAs were undertaken using AquaBAMM (Clayton et al. 2006). The method as 
published in 2006 was revised to incorporate non-riverine wetlands measures, and minor 
changes made to the AquaBAMM tool. 

2.2 Spatial units 
In implementing an ACA, spatial units need to be defined in order to assign 
conservation/ecological values when they are calculated. This issue is dealt with in detail in 
the published methodology (Clayton et al. 2006).  

For a non-riverine ACA a map of the palustrine and lacustrine wetlands is normally used and 
the individual mapped wetlands are employed as the ACA spatial units. Clearly, this way of 
defining spatial units is dependent on an accurate map of classified wetlands being available 
for the study area. In Queensland, DERM is producing wetland maps state-wide which define 
wetland location, extent and attributes by applying the Wetland Mapping and Classification 
Methodology (EPA, 2005). These maps, where available, are used as the platform for ACAs 
using AquaBAMM. 

The number of spatial units included in an ACA can vary greatly between study areas. For the 
WBB catchment, there were 2,142 non-riverine spatial units (mapped palustrine or lacustrine 
wetlands) drawn directly from DERM’s wetland mapping v2.0. Only natural (H1) or slightly 
modified (H2M1, H2M2, H2M3, H2M5) wetlands were included (see the Wetland Mapping 
and Classification Methodology (2005) for more information on these hydrological modifier 
codes). 

For the riverine ACA the spatial units were based on the subsections from the State of the 
Rivers reports. Where there were no State of the Rivers reports, the subsections were 
derived using modelling by applying RivaTools v3.0. The riverine ACAs included 994 spatial 
units (or subsections).



 

2.3 Assessment parameters 
The criteria, indicators and measures (CIM) list outlined in Table 2 outlines the CIM that were 
implemented as part of the riverine and non-riverine ACAs in the WBB catchments. The list 
has been developed from a default list of criteria, indicators and measures that may be 
considered for an ACA. The default CIM list is not mandatory for any particular ACA; 
however, it provides a “starter set” for consideration in setting the assessment parameters for 
each ACA.  

Table 2: CIM list for the WBB catchments 
 
Criteria and 
indicators 

Measures Riverine Non-
riverine 

1 Naturalness aquatic  
1.1.1 Presence of ‘alien' fish species within the 

wetland   
1.1.2 Presence of exotic aquatic and semi-aquatic 

plants within the wetland   
1.1.3 Presence of exotic invertebrate fauna within 

the wetland   

1.1 Exotic 
flora/fauna 

1.1.4 Presence of feral/exotic vertebrate fauna (other 
than fish) within the wetland   

1.2.1 SOR1 aquatic vegetation condition   
1.2.2 SIGNAL2 score (Max)   
1.2.3 AUSRIVAS2 score - edge (Min band)   
1.2.4 AUSRIVAS2 score - pool (Min band)   

1.2 Aquatic 
communities/ 
assemblages 

1.2.9  AUSRIVAS2 score - riffle (Min band)   
1.3.1 SOR1 bank stability   
1.3.2 SOR1 bed and bar stability   
1.3.3 SOR1 aquatic habitat condition   
1.3.4 Presence/absence of dams/weirs within the 

wetland   
1.3.5 Inundation by dams/weirs (% of waterway 

length within the wetland)   

1.3 Habitat 
features 
modification 

1.3.8 Presence of dredging/extraction (including for 
navigation) and channel modification within the 
wetland 

  

1.4.1 APFD3 score - modelled deviation from natural 
under full development   

1.4.2 Percent natural flows - modelled flows 
remaining relative to predevelopment   

1.4.3 Percent no flows - modelled low flows relative 
to predevelopment   

1.4.5 Hydrological disturbance/modification of the 
wetland (e.g. as determined through DERM 
wetland mapping and classification) 

  

1.4 Hydrological 
modification 

1.4.8  High Ecological Value (HEV) Areas   
2 Naturalness catchment 
2.1 Exotic 
flora/fauna 

2.1.1 Presence of exotic terrestrial plants in the 
assessment unit   

2.2.1 % area remnant vegetation relative to preclear 
extent within buffered riverine wetland or 
watercourses 

  

2.2.2 Total number of regional ecosystems relative to 
preclear number of regional ecosystems within 
buffered riverine wetland or watercourses  

  

2.2.3 SOR1 reach environs   
2.2.4 SOR1 riparian vegetation condition   

2.2 Riparian 
disturbance 

2.2.5 % area of remnant vegetation relative to 
preclear extent within buffered non-riverine 
wetland: 500 m buffer for wetlands >= 8 ha, 
200 m buffer for smaller wetlands 
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Criteria and 
indicators 

Measures Riverine Non-
riverine 

2.3.1 % "agricultural" land-use area (i.e. cropping 
and horticulture)   

2.3.2 % "grazing" land-use area   
2.3.3 % "vegetation" land-use area (i.e. native veg + 

regrowth)   

2.3 Catchment 
disturbance 

2.3.4 % "settlement" land-use area (i.e. towns, cities, 
etc)   

2.4 Flow 
modification 

2.4.1 Farm storage (overland flow harvesting, 
floodplain ring tanks, gully dams) calculated by 
surface area  

  

3 Diversity and richness 
3.1.1 Richness of native amphibians (riverine 

wetland breeders)   
3.1.2 Richness of native fish   
3.1.3 Richness of native aquatic dependent reptiles   
3.1.4 Richness of native waterbirds   
3.1.5 Richness of native aquatic plants   
3.1.6 Richness of native amphibians (non-riverine 

wetland breeders)   

3.1 Species 

3.1.7 Richness of native aquatic dependent 
mammals    

3.2.1 Richness of macroinvertebrate taxa   3.2 
Communities/ 
assemblages 

3.2.2 Richness of regional ecosystems along riverine 
wetlands or watercourses within a specified 
buffer distance 

  

3.3.1 SOR1 channel diversity   
3.3.2 Richness of wetland types within the local 

catchment (e.g. SOR1 subsection)   

3.3 Habitat  

3.3.3 Richness of wetland types within the sub-
catchment   

4 Threatened species and ecosystems 
4.1.1 Presence of rare or threatened aquatic 

ecosystem dependent fauna species – NC 
Act4, EPBC Act5 

  
4.1 Species 

4.1.2 Presence of rare or threatened aquatic 
ecosystem dependent flora species – NC Act4, 
EPBC Act5 

  

4.2 
Communities/ 
assemblages 

4.2.1 Conservation status of wetland regional 
ecosystems – Herbarium biodiversity status, 
NC Act4, EPBC Act5 

  

5 Priority species and ecosystems 
5.1.1 Presence of aquatic ecosystem dependent 

'priority' fauna species (expert panel 
list/discussion or other lists such as ASFB6, 
WWF, etc) 

  

5.1.2 Presence of aquatic ecosystem dependent 
'priority' flora species   

5.1.3 Habitat for, or presence of, migratory species 
(expert panel list/discussion and/or JAMBA7 / 
CAMBA8 agreement lists and/or Bonn 
Convention) 

  

5.1 Species 

5.1.4 Habitat for significant numbers of waterbirds   
5.2 Ecosystems 5.2.1 Presence of 'priority' aquatic ecosystem   
6 Special features 
6.1 Geomorphic 
features 

6.1.1 Presence of distinct, unique or special 
geomorphic features   

6.2 Ecological 
processes 
 

6.2.1 Presence of (or requirement for) distinct, 
unique or special ecological processes   
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Criteria and 
indicators 

Measures Riverine Non-
riverine 

6.3.1 Presence of distinct, unique or special habitat 
(including habitat that functions as refugia or 
other critical purpose) 

  

6.3.2 Significant wetlands identified by an accepted 
method such as Ramsar, Australian Directory 
of Important Wetlands, regional coastal 
management planning, World Heritage Areas 
etc. 

  

6.3 Habitat 

6.3.3 Ecologically significant wetlands identified 
through expert opinion and/or documented 
study 

  

6.4 Hydrological 6.4.1 Presence of distinct, unique or special 
hydrological regimes (e.g. spring fed stream, 
ephemeral stream, boggomoss) 

  

7 Connectivity 
7.1.1 The contribution (upstream or downstream) of 

the spatial unit to the maintenance of 
significant species or populations, including 
those features identified through criteria 5 
and/or 6 

  

7.1 Significant 
species or 
populations 

7.1.2 Migratory or routine 'passage' of fish and other 
fully aquatic species (upstream, lateral or 
downstream movement) within the spatial unit 

  

7.2 
Groundwater 
dependent 
ecosystems 

7.2.1 The contribution (upstream or downstream) of 
the spatial unit to the maintenance of 
groundwater ecosystems with significant 
biodiversity values, including those features 
identified through criteria 5 and/or 6 (e.g. 
karsts, cave streams, artesian springs) 

  

7.3.1 The contribution of the spatial unit to the 
maintenance of floodplain and wetland 
ecosystems with significant biodiversity values, 
including those features identified through 
criteria 5 and/or 6 

  

7.3 Floodplain 
and wetland 
ecosystems  
  

7.3.2 Extent to which the wetland retains critical 
ecological and hydrological connectivity, where 
it should exist, with floodplains, rivers, 
groundwater etc. 

  

7.5 Estuarine 
and marine 
ecosystems 

7.5.1 The contribution of the spatial unit to the 
maintenance of estuarine and marine 
ecosystems with significant biodiversity values, 
including those features identified through 
criteria 5 and/or 6 

  

8 Representativeness 
8.1.1 The percent area of each wetland type within 

protected areas.   8.1 Wetland 
protection 

8.1.2 The percent area of each wetland type within a 
coastal/estuarine area subject to the Fisheries 
Act 1994, Coastal Protection and Management 
Act 1995 or Marine Parks Act 2004. 

  

8.2.1 The relative abundance of the wetland 
management group to which the wetland type 
belongs within the catchment or study area 
(management groups ranked least common to 
most common) 

  

8.2.2 The relative abundance of the wetland 
management group to which the wetland type 
belongs within the sub-catchment or 
estuarine/marine zone (management groups 
ranked least common to most common) 

  

8.2 Wetland 
uniqueness 

8.2.3 The size of each wetland type relative to others 
of its management group within the catchment 
or study area 
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Criteria and 
indicators 

Measures Riverine Non-
riverine 

8.2.4 The size of each wetland type relative to others 
of its type within a sub-catchment (or estuarine 
zone) 

  

8.2.5 Wetland type representative of the study area – 
identified by expert opinion   

8.2.6 The size of each wetland type relative to others 
of its type within the catchment or study area   

1 SOR – State of the Rivers 
2 AUSRIVAS – Australian River Assessment System 
3 APFD – Annual Proportional Flow Deviation 
4 NC Act – Nature Conservation Act 1992 (Queensland legislation)  
5 EPBC Act – Environment Protection and Biodiversity Conservation Act 1999 (Commonwealth legislation) 
6 ASFB – Australian Society of Fish Biology 
7 JAMBA – Japan-Australia Migratory Bird Agreement 
8 CAMBA – China-Australia Migratory Bird Agreement 

 
The Burnett catchment was the only one with results for Measures 1.4.1 and 1.4.3 (based on 
results from the previous Burnett ACA). These measures were turned off for the other 
catchments. 
 

2.4 Stratification 
Study area stratification for application to relevant measures of AquaBAMM is a user decision 
and is not mandatory for a successful assessment. However, AquaBAMM makes provision for 
data to be stratified in any user-defined manner that is determined to be ecologically 
appropriate. Stratification mitigates the effects of data averaging across large study areas, 
and is particularly important where ecological diversity and complexity is high. An example 
where stratification may be appropriate is fish diversity where fewer species inhabit the 
upland zone compared to lowland floodplains. For measure datasets where there is an equal 
probability of scoring across a range of values throughout the study area, stratification is 
unwarranted. To date, the use of strata in completed ACAs has been based on elevation (e.g. 
150 m ASL for coastal catchments and 400 m ASL for catchments west of the Great Dividing 
Range in the Murray-Darling Basin) or bioregional boundaries. 

Stratification was considered by the Wide Bay-Burnett expert panels. The panels considered 
applying a 150 m ASL stratification boundary similar to that used in previous ACAs. However, 
an additional stratification boundary was recommended by the fauna panel which also 
included the lowland subsections in the western part of the Mary catchment (a much drier 
area than the remainder of the Mary that was considered to result in a different ecology). After 
further consideration by the wetland ecology panel a final decision was made to apply a 
combination of the 150 m ASL stratification boundary line and the additional boundary line 
recommended for the western Mary as the means through which stratification was 
implemented within the Wide Bay-Burnett region. 

Therefore subsections above the 150 m ASL and those contained within the western part of 
the Mary catchment were assigned as upland subsections. Conversely, subsections below 
150m ASL and outside the western part of the Mary catchment were assigned as lowland 
subsections. 

Based on these rules there was no stratification for the Burrum, Noosa North and Fraser 
Island study areas. In the Kolan there was only one non-riverine wetland (ko_w00075) in the 
western part of the study area that appeared in the upland zone. Having only one wetland (or 
subsection) in a stratification zone skews the calculations and as the non-riverine wetland 
was close to the upland/lowland boundary, it was decided not to stratify as part of the non-
riverine ACA for the Kolan catchment. 

2.5 Datasets 
Typically, an ACA using AquaBAMM draws on a wide range of datasets with a wide range of 
formats. This will generally include published scientific documents, unpublished data (grey 
literature) and officially collated data from various Queensland Government sources including 
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data from the Queensland Museum, Queensland Herbarium, DERM WildNet, DEEDI, and 
modelled hydrological data from DERM.  

In addition, data derived from one or more expert elicitation processes is included for every 
ACA for a number of measures. Expert advice and data is sought formally through an expert 
panel process. For the WBB ACAs, a series of expert panels were conducted to address 
aquatic and riparian flora, aquatic fauna, and wetland ecology. Reports for each of these 
expert panels are presented as attachments to this report. 



 

2.6 Implementation 
Each ACA may have a different combination of assessment parameters (refer to section 2.3), is likely to draw on a different combination of datasets and will have 
a different set of criteria, indicators and measures. Implementation to complete the assessment can be complex and comprehensive implementation tables are 
maintained by DERM throughout each ACA. A description of how each measure was implemented as part of the ACA is provided in Table 3. 

Table 3: Non-riverine implementation table for the WBB ACA 
 
Measure  Description  Implementation  Primary data sets 

used 
Threshold type  Stratified 

1.1.1 Presence of ‘alien' fish 
species within the wetland 

An expert panel list of alien fish species found in non-
riverine freshwater wetlands was used to calculate this 
measure. A subsection that had one or more alien fish 
species recorded (point records or site based lists, 
>=1975, precision <= 2000 m) from within its boundaries 
received a score of 1 which was then attributed to all the 
spatial units in this subsection. No score was allocated to 
any spatial unit where the associated subsection had an 
absence of exotic species (i.e. they were treated as a 
missing value). 

WildNet, Queensland 
Museum, Department 
of Employment, 
Economic Development 
and Innovation 
(DEEDI), Queensland 
Historical Fauna 
Database (QHFD)  

Presence negative  

1.1.2 Presence of exotic aquatic 
and semi-aquatic plants 
within the wetland 

An expert panel list of exotic aquatic plants was used to 
calculate this measure. A subsection that had one or more 
exotic species recorded (point records or site based lists, 
>=1950, precision <= 2000 m) from within its boundaries 
received a score of 1, which was then attributed to all 
spatial units in the subsection. No score was allocated to 
any spatial unit where the associated subsection had an 
absence of exotic species (i.e. they were treated as a 
missing value). 

WildNet, CORVEG, 
Herbrecs, ParkInfo  

Presence negative  

1.1.3 Presence of exotic 
invertebrate fauna within 
the wetland 

An expert panel list of exotic invertebrate fauna found in 
non-riverine freshwater wetlands was used to calculate this 
measure. A subsection that had one or more exotic 
invertebrate fauna species recorded (point records or site 
based lists, >=1975, precision <= 2000 m) from within its 
boundaries received a score of 1, which was then 
attributed to all spatial units in the subsection. No score 
was allocated to any spatial unit where the associated 
subsection had an absence of exotic species (i.e. they 
were treated as a missing value). 

WildNet, Queensland 
Museum, Queensland 
Historical Fauna 
Database (QHFD)  

Presence negative  
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Measure  Description  Implementation  Primary data sets 
used 

Threshold type  Stratified 

1.1.4 Presence of feral/exotic 
vertebrate fauna (other 
than fish) within the wetland 

An expert panel list of feral/exotic vertebrate fauna found in 
non-riverine freshwater wetlands was used to calculate this 
measure. A subsection that had one or more feral/exotic 
vertebrate species recorded (point records or site based 
lists, >=1975, precision <= 2000 m) from within its 
boundaries received a score of 1, which was then 
attributed to all spatial units in the subsection. No score 
was allocated to any spatial unit where the associated 
subsection had an absence of exotic species (i.e. they 
were treated as a missing value). 

WildNet, Queensland 
Museum, Queensland 
Historical Fauna 
Database (QHFD)  

Presence negative  

1.4.5 Hydrological 
disturbance/modification of 
the wetland (e.g. as 
determined through DERM 
wetland mapping and 
classification) 

Score spatial units according to their modification code. H1 
= 4; H2M1, H2M2 and H2M3 = 2; H2M5 = 1 

DERM Queensland 
Wetlands Mapping 

Categorical  

2.1.1 Presence of exotic 
terrestrial plants in the 
assessment unit 

An expert panel list of exotic plants found within the 
riparian zone of streams and wetlands was used to 
calculate this measure. A subsection that had one or more 
exotic species recorded (point records or site based lists, 
>=1950, precision <=2000 m) from within its boundaries 
received a score of 1, which was then attributed to all 
spatial units in the subsection. No score was allocated to 
any spatial unit where the associated subsection had an 
absence of exotic species (i.e. they were treated as a 
missing value). 

WildNet, CORVEG, 
Herbrecs, ParkInfo  

Presence negative Y 

2.2.5 Per cent (%) area of 
remnant vegetation relative 
to preclear extent within 
buffered non-riverine 
wetland: 500 m buffer for 
wetlands >= 8 ha, 200 m 
buffer for smaller wetlands 

Divided spatial units into 4 classes (>=60 ha; >=20<60 ha; 
>=8<20 ha; <8 ha) and then buffered according to their 
area (500 m buffer for spatial units >=8 ha, 200 m buffer 
for smaller spatial units); buffers were dissolved where 
buffer zones of adjacent spatial units of the same class 
overlapped. The percent remnant verses pre-clear 
vegetation was calculated for each buffer, and then 
reapplied to each spatial unit within the buffer.  

DERM Queensland 
Wetlands Mapping 
V2.0, RE V6.0, RE Pre-
Clear V6.0 
  

Quartile - continuous 
ascending  

Y 
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Measure  Description  Implementation  Primary data sets 
used 

Threshold type  Stratified 

2.3.1 Per cent (%) "agricultural" 
land-use area (i.e. cropping 
and horticulture) 

“Agricultural” land-use included (QLUMP secondary 
categories) intensive animal production, intensive 
horticulture, cropping, perennial horticulture, plantation 
forestry, irrigated cropping, irrigated perennial horticulture, 
irrigated seasonal horticulture and reservoir/dam. These 
land-use types were allocated an agriculture attribute and 
a percent area was calculated for agricultural areas within 
each subsection; this value was then applied to each 
spatial unit within the subsection. Spatial units that extend 
across subsections have already been allocated to a 
subsection based on the maximum area. Average of the 3 
highest weighted percent scores (by subsection). 

QLUMP Quartile - continuous 
descending  

Y 

2.3.2 Per cent (%) "grazing" land-
use area 

“Grazing” land-use included (QLUMP secondary 
categories) grazing natural vegetation. These land-use 
types were allocated a grazing attribute and a percent area 
was calculated for grazing areas within each subsection; 
this value was then applied to each spatial unit within the 
subsection. Spatial units that extend across subsections 
have already been allocated to a subsection based on the 
maximum area. Average of the 3 highest weighted percent 
scores (by subsection). 

QLUMP Quartile - continuous 
descending  

Y 

2.3.3 Per cent (%) "vegetation" 
land-use area (i.e. native 
veg + regrowth) 

“Vegetation” land-use included (QLUMP secondary 
categories) managed resource protection, nature 
conservation, other minimal use, production forestry, 
estuary/coastal waters, lake, marsh/wetland, river. These 
land-use types were allocated a vegetation attribute and a 
percent area was calculated for vegetation areas within 
each subsection; this value was then applied to each 
spatial unit within the subsection. Spatial units that extend 
across subsections have already been allocated to a 
subsection based on the maximum area. Average of the 3 
highest weighted percent scores (by subsection). 

QLUMP Quartile - continuous 
ascending  

Y 
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Measure  Description  Implementation  Primary data sets 
used 

Threshold type  Stratified 

2.3.4 Per cent (%) "settlement" 
land-use area (i.e. towns, 
cities, etc) 

“Settlement” land-use included (QLUMP secondary 
categories) manufacturing and industrial, mining, 
residential, services, transport and communication, utilities, 
waste treatment and disposal, and channel/aqueduct. 
These land-use types were allocated a settlement attribute 
and a percent area was calculated for settlement areas 
within each subsection; this value was then applied to each 
spatial unit within the subsection. Spatial units that extend 
across subsections have already been allocated to a 
subsection based on the maximum area. Average of the 3 
highest weighted percent scores (by subsection). 

QLUMP Quartile - continuous 
descending  

Y 

2.4.1 Farm storage (overland 
flow harvesting, floodplain 
ring tanks, gully dams) 
calculated by surface area  

The total surface area of artificial wetlands (H2M6, H2M7, 
H2C1, H2C2, H2C3, H3C1 and H3C2) within each 
subsection was calculated, and subsequently applied to all 
spatial units already allocated to that subsection (spatial 
units are allocated to a subsection based on max area).  

Modified wetlands from 
DERM Queensland 
Wetlands Mapping  

Continuous 
descending logarithmic 

Y 

3.1.2 Richness of native fish An expert panel list of fish dependent on freshwater 
wetlands (non-riverine) for all or part of their lifecycles was 
used to calculate this measure. Records >=1975 and a 
precision <2000 m were included. A subsection was 
attributed with the number of species records it contained. 
this value was then attributed to all the spatial units in the 
subsection. No score was allocated to any spatial unit 
where the associated subsection had an absence of 
species (i.e. they were treated as a missing value). 

WildNet, Queensland 
Museum, Department 
of Employment, 
Economic Development 
and Innovation 
(DEEDI), Queensland 
Historical Fauna 
Database (QHFD)  

Quartile - Continuous 
Ascending 
 

Y 

3.1.3 Richness of native aquatic 
dependent reptiles 

An expert panel list of reptiles dependent on streams for all 
or part of their lifecycles was used to calculate this 
measure. Records >=1975 and a precision <2,000 m were 
included. A subsection was attributed with the number of 
species records it contained; this value was then attributed 
to all the spatial units in the subsection. No score was 
allocated to any spatial unit where the associated 
subsection had an absence of species (i.e. they were 
treated as a missing value). 

WildNet, Queensland 
Museum, Queensland 
Historical Fauna 
Database (QHFD)  

Quartile - Continuous 
Ascending 
 

Y 
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Measure  Description  Implementation  Primary data sets 
used 

Threshold type  Stratified 

3.1.4 Richness of native 
waterbirds 

An expert panel list of waterbirds dependent on streams for 
all or part of their lifecycles was used to calculate this 
measure. Records >=1975 and a precision <2000 m were 
included. A subsection was attributed with the number of 
species records it contained. This value was then 
attributed to all the spatial units in the subsection. No score 
was allocated to any spatial unit where the associated 
subsection had an absence of species (i.e. they were 
treated as a missing value). 

WildNet, Queensland 
Museum, Queensland 
Historical Fauna 
Database (QHFD)  

Quartile - Continuous 
Ascending 
 

Y 

3.1.5 Richness of native aquatic 
plants 

An expert panel list of aquatic and semi-aquatic plants 
(macrophytes) was used to calculate this measure. 
Records >=1950 and a precision <2000 m were included. 
A subsection was attributed with the number of species 
records it contained. This value was then attributed to all 
the spatial units in the subsection. No score was allocated 
to any spatial unit where the associated subsection had an 
absence of species (i.e. they were treated as a missing 
value). 

WildNet, CORVEG, 
Herbrecs  

Quartile - Continuous 
Ascending 
 

Y 

3.1.6 Richness of native 
amphibians (non-riverine 
wetland breeders) 

An expert panel list of amphibians dependent on non-
riverine wetlands for all or part of their lifecycles was used 
to calculate this measure. Records >=1975 and a precision 
<2000 m were included. A subsection was attributed with 
the number of species records it contained. This value was 
then attributed to all the spatial units in the subsection. No 
score was allocated to any spatial unit where the 
associated subsection had an absence of species (i.e. they 
were treated as a missing value). Fauna model for Crinia 
tinnula was used instead of species records.  

WildNet, Queensland 
Museum, Queensland 
Historical Fauna 
Database (QHFD)  

Quartile - Continuous 
Ascending 
 

Y 

3.1.7 Richness of native aquatic 
dependent mammals  

An expert panel list of mammals dependant on non-riverine 
wetlands for all or part of their lifecycles was used to 
calculate this measure. Records >=1975 and a precision 
<2000 m were included. A subsection was attributed with 
the number of species records it contained. This value was 
then attributed to all the spatial units in the subsection. No 
score was allocated to any spatial unit where the 
associated subsection had an absence of species (i.e. they 
were treated as a missing value). 

WildNet, Queensland 
Museum, Queensland 
Historical Fauna 
Database (QHFD)  

Quartile - Continuous 
Ascending 
 

Y 
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Measure  Description  Implementation  Primary data sets 
used 

Threshold type  Stratified 

3.2.1 Richness of 
macroinvertebrate taxa 

An expert panel list of macroinvertebrate taxa dependant 
on non-riverine wetlands for all or part of their lifecycles 
was used to calculate this measure. Records >=1975 and 
a precision <2000 m were included. A subsection was 
attributed with the number of species records it contained. 
This value was then attributed to all the spatial units in the 
subsection. No score was allocated to any spatial unit 
where the associated subsection had an absence of 
species (i.e. they were treated as a missing value). Due to 
the low number of records the threshold was made 
presence positive.  

WildNet, Queensland 
Museum, Queensland 
Historical Fauna 
Database (QHFD)  

Presence Positive 
 

Y 

3.3.2 Richness of wetland types 
within the local catchment 
(e.g. SOR subsection) 

The number of different wetland habitat types (based on 
TYPE_RE field - a concatenation of wetland class, water 
regime, salinity modifier and ‘wetre’ fields from the QWM 
data) were calculated for each subsection, and 
subsequently applied to all spatial units already allocated 
to that subsection (wetlands are allocated to a subsection 
based on the subsection that contains the maximum 
portion of their area). Threshold values were calculated 
based on the average of the 3 highest weighted richness 
scores by spatial unit. Wetlands with H2M1 and H2M5 
hydromodifiers were not assessed in this measure. 

DERM Queensland 
Wetlands Mapping 

Quartile - continuous 
ascending  

Y 

3.3.3 Richness of wetland types 
within the sub-catchment 

The number of different wetland habitat types (based on 
TYPE_RE field - a concatenation of wetland class, water 
regime, salinity modifier and ‘wetre’ fields from the QWM 
data) were calculated for each sub-catchment, and 
subsequently applied to all spatial units already allocated 
to that sub-catchment (spatial units are allocated to a 
subsection and sub-catchment based on whichever one 
contains the maximum portion of their area). Sub-
catchment = catchment within SOR data. Threshold values 
were calculated based on the average of the 3 highest 
weighted richness scores (by spatial unit). Wetlands with 
H2M1 and H2M5 hydromodifiers were not assessed in this 
measure. 

DERM Queensland 
Wetlands Mapping 

Quartile - continuous 
ascending  

Y 
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Measure  Description  Implementation  Primary data sets 
used 

Threshold type  Stratified 

4.1.1 Presence of rare or 
threatened aquatic 
ecosystem dependent 
fauna species – NC Act, 
EPBC Act 

A list of threatened fauna species dependent on wetlands 
for all or part of their lifecycles was used to calculate this 
measure. Subsections that had one or more threatened 
fauna species recorded (point records or site based lists 
>=1975; precision <=2000 m) from within its boundaries 
received a score of 4; this score was then attributed to all 
mapped and classified spatial units associated with that 
subsection. No score was allocated to spatial units within 
subsections where there was an absence of threatened 
species (i.e. they were treated as a missing value). Crinia 
tinnula fauna model was used instead of point records for 
this species.  

WildNet, Queensland 
Museum, Department 
of Employment, 
Economic Development 
and Innovation 
(DEEDI), Queensland 
Historical Fauna 
Database (QHFD)  

Presence positive  

4.1.2 Presence of rare or 
threatened aquatic 
ecosystem dependent flora 
species – NC Act, EPBC 
Act 

A list of threatened flora species dependent on wetlands 
for all or part of their lifecycles was used to calculate this 
measure. Subsections that had one or more threatened 
flora species recorded (point records or site based lists 
>=1950, precision <=2000m) from within its boundaries 
received a score of 4; this score was then attributed to all 
mapped and classified spatial units associated with the 
subsection. No score was allocated to spatial units within 
subsections where there was an absence of threatened 
species (i.e. they were treated as a missing value).  

WildNet, CORVEG, 
Herbrecs 

Presence positive  

4.2.1 Conservation status of 
wetland regional 
ecosystems – Herbarium 
biodiversity status, NC Act, 
EPBC Act 

The regional ecosystem biodiversity status was used to 
score spatial units. The ‘WETRE’ (previously WB_RE) field 
in the wetland mapping was used to identify the associated 
REs for each spatial unit. Endangered REs scored a 4, of 
concern REs scored a 3, no concern at present REs 
scored a 2 and spatial units without a RE category (i.e. 
“water”) scored 1. Where a spatial unit had several 
polygons of differing REs, the maximum RE score was 
assigned to the spatial units (a deconcatenation code was 
used to separate these).  

DERM Queensland 
Wetlands Mapping 

Categorical  
E = 4, OC = 3, NOC = 
2, noRE = 1 
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Measure  Description  Implementation  Primary data sets 
used 

Threshold type  Stratified 

5.1.1 Presence of aquatic 
ecosystem dependent 
'priority' fauna species 
(expert panel list/discussion 
or other lists such as ASFB, 
WWF, etc) 

An expert panel list of priority fauna species dependent on 
wetlands for all or part of their lifecycles was used to 
calculate this measure. A subsection that had one priority 
fauna species recorded (point records or site based lists 
>1975, precision <2000 m) from within its boundaries 
received a score of 3. Where there were 2 or more priority 
fauna species recorded from within a subsection, it 
received a score of 4. These scores were then attributed to 
all the spatial units the subsection contained. No score was 
allocated to any spatial unit where the subsection it was in 
had an absence of priority species (i.e. they were treated 
as a missing value). 

WildNet, Queensland 
Museum, Department 
of Employment, 
Economic Development 
and Innovation 
(DEEDI), Queensland 
Historical Fauna 
Database (QHFD) 

User Defined 1 = 3; >1 
= 4 
 

 

5.1.2 Presence of aquatic 
ecosystem dependent 
'priority' flora species 

An expert panel list of priority flora species dependent on 
wetlands for all or part of their lifecycles was used to 
calculate this measure. A subsection that had one priority 
flora species recorded (point records or site based lists 
>1950, precision <2000 m) from within its boundaries 
received a score of 3. Where there were two or more 
priority flora species recorded from within a subsection, it 
received a score of 4. These scores were then attributed to 
all the spatial units the subsection contained. No score was 
allocated to any spatial unit where the subsection it was in 
had an absence of priority species (i.e. they were treated 
as a missing value). 

WildNet, CORVEG, 
Herbrecs 

User Defined 1 = 3; >1 
= 4 
 

 

5.1.3 Habitat for, or presence of, 
migratory species (expert 
panel list/discussion and/or 
JAMBA / CAMBA 
agreement lists and/or 
Bonn Convention) 

An expert panel list of migratory species dependent on 
wetlands for all or part of their lifecycles was used to 
calculate this measure. A subsection that had one 
migratory species recorded (point records or site based 
lists >1950, precision <2000 m) from within its boundaries 
received a score of 3. Where there were two or more 
migratory species recorded from within a subsection, it 
received a score of 4. These scores were then attributed to 
all the spatial units the subsection contained. No score was 
allocated to any spatial unit where the associated 
subsection had an absence of migratory species (i.e. they 
were treated as a missing value). 

WildNet, Queensland 
Museum, Queensland 
Historical Fauna 
Database (QHFD) 

User Defined 1 = 3; >1 
= 4 
 

 

5.1.4 Habitat for significant 
numbers of waterbirds 

The expert panels identified these special features. The 
assigned conservation ratings for this measure were 
attributed. There was no need to apply thresholds as 
conservation ratings represent the final score for this 
measure.  

Expert panels  Categorical 
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Measure  Description  Implementation  Primary data sets 
used 

Threshold type  Stratified 

5.2.1 Presence of 'priority' 
aquatic ecosystem 

The expert panels identified these special features. The 
assigned conservation ratings for this measure were 
attributed. There was no need to apply thresholds as 
conservation ratings represent the final score for this 
measure.  

Expert panels Categorical 
 

 

6.1.1 Presence of distinct, unique 
or special geomorphic 
features 

The expert panels identified these special features. The 
assigned conservation ratings for this measure were 
attributed. There was no need to apply thresholds as 
conservation ratings represent the final score for this 
measure.  

Expert panels Categorical 
 

 

6.2.1 Presence of (or 
requirement for) distinct, 
unique or special ecological 
processes 

The expert panels identified these special features. The 
assigned conservation ratings for this measure were 
attributed. There was no need to apply thresholds as 
conservation ratings represent the final score for this 
measure.  

Expert panels  Categorical 
 

 

6.3.1 Presence of distinct, unique 
or special habitat (including 
habitat that functions as 
refugia or other critical 
purpose) 

The expert panels identified these special features. The 
assigned conservation ratings for this measure were 
attributed. There was no need to apply thresholds as 
conservation ratings represent the final score for this 
measure.  

Expert panels Categorical   

6.3.2 Significant wetlands 
identified by an accepted 
method such as Ramsar, 
Australian Directory of 
Important Wetlands, 
regional coastal 
management planning, 
World Heritage Areas, etc. 

Spatial units that occurred within the mapped boundaries 
of Ramsar and WHA, (world heritage areas) and Directory 
of Important Wetlands were identified. For those spatial 
units that had at least 50% of their area within this special 
areas layer were allocated a score of 4. No score was 
allocated to spatial units that were not identified as 
significant by such methods (i.e. they were treated as a 
missing value). 
 

DOIW, Ramsar, WHA Categorical  

6.3.3 Ecologically significant 
wetlands identified through 
expert opinion and/or 
documented study 

The expert panel considered these special features from 
other documented studies and assigned conservation 
ratings for this measure. There was no need to apply 
thresholds as conservation ratings represent the final score 
for this measure.  

Biodiversity planning 
assessments (BPAs) 
and other documented 
reports external to the 
ACA process  

Categorical  

6.4.1 Presence of distinct, unique 
or special hydrological 
regimes (e.g. spring fed 
stream, ephemeral stream, 
boggomoss) 

The expert panels identified these special features. The 
assigned conservation ratings for this measure were 
attributed. There was no need to apply thresholds as 
conservation ratings represent the final score for this 
measure.  

Expert panels Categorical 
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Measure  Description  Implementation  Primary data sets 
used 

Threshold type  Stratified 

7.2.1  The contribution (upstream 
or downstream) of the 
spatial unit to the 
maintenance of 
groundwater ecosystems 
with significant biodiversity 
values, including those 
features identified through 
Criteria 5 and/or 6 (e.g., 
karsts, cave streams, 
artesian springs) 

Non-riverine implementation is only for the expert panel 
decisions for this measure. The expert panels identified 
these special features. The assigned conservation ratings 
for this measure were attributed. There was no need to 
apply thresholds as conservation ratings represent the final 
score for this measure.  

Expert panels Categorical   

7.3.2 Extent to which the wetland 
retains critical ecological 
and hydrological 
connectivity, where it 
should exist, with 
floodplains, rivers, 
groundwater, etc 

Within DOIW, any wetlands that fall within the DOIW 
polygon or that intersect the same subsection that 
intersects the DOIW are attributed a 4. Connecting 
subsections do not get a score as there is a loss of 
confidence in the connectivity value.  
The results from selecting the non-riverine wetlands that 
intersect the DOIW areas (using select by location in GIS) 
were checked carefully and any wetlands that are only just 
selected were removed from the selection i.e. the majority 
of the wetland needs to intersect with the DOIW. 

Expert panel, Directory 
of Important Wetlands  

Categorical   

7.5.1 The contribution of the 
spatial unit to the 
maintenance of estuarine 
and marine ecosystems 
with significant biodiversity 
values, including those 
features identified through 
criteria 5 and/or 6 

Any non-riverine wetlands within a subsection containing 
an estuarine wetland were assigned a 4 as long as the 
estuarine wetland did not contain a barrage. All non-
riverine wetlands in the next upstream subsection score a 
3, then 2 then 1. If the subsection contained an estuarine 
wetland and a barrage then the non-riverine wetlands 
within that subsection will score a 2 and the next 
subsection upstream will score a 1 as long as it does not 
contain a barrage.  

Expert panels Categorical  
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Measure  Description  Implementation  Primary data sets 
used 

Threshold type  Stratified 

8.1.1 The percent area of each 
wetland habitat type within 
protected areas 

The DERM Estates (CP, FR, NC, NP, NS, RR, SF and TR) 
and nature refuge data was used to calculate the percent 
area of each wetland habitat type (based on TYPE_RE 
field - a concatenation of wetland class, water regime, 
salinity modifier and ‘wetre’ fields from the QWM data) 
located within these protected areas. The thresholds from 
Sattler & Williams (1999). >10% = 1; >4% = 2; >1% = 3; 
<1% = 4. The minimum per cent area was used for 
individual wetlands with more than 1 wetland habitat type 
to account for habitats less protected. Wetlands with H2M1 
and H2M5 hydromodifiers were not assessed in this 
measure.  

DERM Queensland 
Wetlands Mapping 
(with TYPE_RE 
concatenated field), 
DERM Protected Areas 
of Queensland (estate) 
and Other Lands,  
DERM Nature Refuges 
and Coordinated 
Conservation Areas 

Continuous 
descending (Sattler & 
Williams 1999)  

 

8.1.2 The percent area of each 
wetland habitat type within 
a coastal/estuarine area 
subject to the Fisheries Act 
1994, Coastal Protection 
and Management Act 1995 
or Marine Parks Act 2004. 

The DEEDI fish habitat data was used to calculate the 
percent area of each wetland habitat type (based on 
TYPE_RE field - a concatenation of wetland class, water 
regime, salinity modifier and ‘wetre’ fields from the QWM 
data) located within these protected areas. The thresholds 
from Sattler & Williams (1999). >10% = 1; >4% = 2; >1% = 
3; <1% = 4. The minimum percent area was used for 
individual wetlands with more than 1 wetland habitat type 
to account for habitats less protected. Wetlands with H2M1 
and H2M5 hydromodifiers were not assessed in this 
measure. 

DERM Queensland 
Wetlands Mapping 
(with TYPE_RE 
concatenated field), 
DEEDI fish habitat 
areas layer  

Continuous 
descending (Sattler & 
Williams 1999)  

 

8.2.1 The relative abundance of 
the wetland management 
group to which the wetland 
habitat belongs within the 
catchment or study area 
(management groups 
ranked least common to 
most common) 

Each wetland habitat is assigned a wetland management 
group (WMG), assigned via the wetland habitat typology. 
Then a count of each WMG is conducted across the whole 
study area. Each wetland habitat polygon will be assigned 
a score based on the abundance of the WMG. The 
maximum value will be assigned to a spatial unit where it 
contains 2 or more WMGs (based on the wetlands habitat 
polygons it contains). The maximum conservation rating is 
associated with the lowest frequency so the wetland 
habitat from the WMG with the lowest frequency was 
attributed to spatial units with more than one WMG. 
Wetlands with H2M1 and H2M5 hydromodifiers were not 
assessed in this measure. 

DERM Queensland 
Wetlands Mapping with 
DERM habitat typology 
applied to determine 
wetland management 
groups, study area 
layer  

Continuous 
descending logarithmic 
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Measure  Description  Implementation  Primary data sets 
used 

Threshold type  Stratified 

8.2.2 The relative abundance of 
the wetland management 
group to which the wetland 
habitat belongs within the 
sub-catchment or 
estuarine/marine zone 
(management groups 
ranked least common to 
most common) 

Each wetland habitat is assigned a wetland management 
group (WMG), assigned via the wetland habitat typology. 
Then a count of each WMG is conducted across the sub-
catchments (there are typically several sub-catchments 
within a study area). Each wetland habitat polygon will be 
assigned a score based on the abundance of the WMG it 
belongs to within a sub-catchment. The maximum value 
will be assigned to a spatial unit where it contains 2 or 
more WMGs (based on the wetlands habitat polygons it 
contains). The maximum conservation rating is associated 
with the lowest frequency so the wetland habitat from the 
WMG with the lowest frequency was attributed to spatial 
units with more than one WMG. Wetlands with H2M1 and 
H2M5 hydromodifiers were not assessed in this measure. 

DERM Queensland 
Wetlands Mapping with 
DERM habitat typology 
applied to determine 
wetland management 
groups, sub-
catchments layer  

Continuous 
descending logarithmic 

 

8.2.3 The size of each wetland 
habitat relative to others of 
its management group 
within the catchment or 
study area 

Each wetland habitat is assigned a wetland management 
group (WMG), assigned via the wetland habitat typology. 
This measure is based on an area calculation of each 
wetland habitat polygon within a WMG. The resulting list of 
area values for a WMG across a whole study area is 
quartiled (thresholds applied using the average of the three 
maximum values). When there are 2 or more values for a 
spatial unit, the spatial unit will receive the score of the 
highest scoring wetland habitat polygon it contains The 
maximum conservation rating is associated with the largest 
wetland habitat polygon within each WMG. Wetlands with 
H2M1 and H2M5 hydromodifiers were not assessed in this 
measure. 

DERM Queensland 
Wetlands Mapping with 
DERM habitat typology 
applied to determine 
wetland management 
groups, study area 
layer  

Categorical  

8.2.4 The size of each wetland 
habitat relative to others of 
its management group 
within a sub-catchment (or 
estuarine zone) 

Each wetland habitat is assigned a wetland management 
group (WMG), assigned via the wetland habitat typology. 
This measure is based on an area calculation of each 
wetland habitat polygon within a WMG. The resulting list of 
area values for a WMG across a sub-catchment area is 
quartiled (thresholds applied using the average of the three 
maximum values). When there are 2 or more values for a 
spatial unit, the spatial unit will receive the score of the 
highest scoring wetland habitat polygon it contains. The 
maximum conservation rating is associated with the largest 
wetland habitat polygon within each WMG. Wetlands with 
H2M1 and H2M5 hydromodifiers were not assessed in this 
measure. 

DERM Queensland 
Wetlands Mapping with 
DERM habitat typology 
applied to determine 
wetland management 
groups, sub-
catchments layer  

Categorical  
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Measure  Description  Implementation  Primary data sets 
used 

Threshold type  Stratified 

8.2.5 Wetland (either wetland 
habitat or SPUNITID) 
representative of the study 
area – identified by expert 
opinion 

The expert panels identified these special features. The 
assigned conservation ratings for this measure were 
attributed. There was no need to apply thresholds as 
conservation ratings represent the final score for this 
measure.  

Expert panels Categorical  

8.2.6 The size of each wetland 
habitat relative to others of 
its 'type' within the 
catchment or study area 

Area calculation of wetland habitat polygons across whole 
study area based on the wetland habitat type (based on 
TYPE_RE field - a concatenation of wetland class, water 
regime, salinity modifier and ‘wetre’ fields from the QWM 
data). Each wetland habitat type in each study area 
(usually with multiple wetland habitat polygons) is then 
quartiled and thresholded. Based on the thresholds a 
categorical value is attributed to the wetland habitats. 
Where a spatial unit only contains one wetland habitat, the 
categorical value is directly attributed. When there are 2 or 
more values for a spatial unit, the spatial unit will receive 
the score of the highest scoring wetland habitat polygon it 
contains. The maximum conservation rating is associated 
with the largest wetland habitat polygon within each 
TYPE_RE group in the study area. Wetlands with H2M1 
and H2M5 hydromodifiers were not assessed in this 
measure.  

DERM Queensland 
Wetlands Mapping 
(with TYPE_RE 
concatenated field), 
study area layer  

Categorical  

 

Table 4 Riverine implementation table for the WBB ACA 
 
Measure  Description Implementation Primary Data Threshold 

Type 
Stratified 

1.1.1 Presence of ‘alien' fish species within the 
wetland 
 

An expert panel list of alien fish species found in riverine 
freshwater wetlands was used to calculate this 
measure. A subsection that had one or more alien fish 
species recorded (point records or site based lists, 
>=1975, precision <= 2000 m) from within its boundaries 
received a score of one. No score was allocated to any 
spatial unit (subsection) that had an absence of exotic 
species (i.e. they were treated as a missing value). 

WildNet, Department of 
Employment, Economic 
Development and Innovation 
(DEEDI), Queensland 
Historical Fauna Database 
(QHFD)  

Presence 
negative 
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Measure  Description Implementation Primary Data Threshold 
Type 

Stratified 

1.1.2 Presence of exotic aquatic and semi-
aquatic plants within the wetland 

An expert panel list of exotic aquatic plants was used to 
calculate this measure. A subsection that had one or 
more exotic species recorded (point records or site 
based lists, >=1950, precision <= 2000 m) from within 
its boundaries received a score of one. No score was 
allocated to any spatial unit (subsection) that had an 
absence of exotic species (i.e. they were treated as a 
missing value). 

WildNet, CORVEG, Herbrecs, 
ParkInfo, Wetland Information 
Capture Project  

Presence 
negative 

 

1.1.3 Presence of exotic invertebrate fauna 
within the wetland  

An expert panel list of exotic invertebrate fauna found in 
riverine freshwater wetlands was used to calculate this 
measure. A subsection that had one or more exotic 
invertebrate fauna species recorded (point records or 
site based lists, >=1975, precision <= 2000 m) from 
within its boundaries received a score of one. No score 
was allocated to any spatial unit (subsection) that had 
an absence of exotic species (i.e. they were treated as a 
missing value). 

WildNet, Queensland 
Museum, Queensland 
Historical Fauna Database 
(QHFD)  

Presence 
negative 

 

1.1.4 Presence of feral/exotic vertebrate fauna 
(other than fish) within the wetland  

An expert panel list of feral/exotic vertebrate fauna 
found in riverine freshwater wetlands was used to 
calculate this measure. A subsection that had one or 
more feral/exotic vertebrate species recorded (point 
records or site based lists, >=1975, precision <= 2000 
m) from within its boundaries received a score of one, 
which was then attributed to all spatial units in the 
subsection. No score was allocated to any spatial unit 
(subsection) that had an absence of exotic species (i.e. 
they were treated as a missing value). 

WildNet, Queensland 
Museum, Queensland 
Historical Fauna Database 
(QHFD)  

Presence 
negative 

 

1.2.1 SOR aquatic vegetation condition The SOR score (percent) for the ‘AQUVEG’ field for 
each spatial unit was directly incorporated into the 
analysis. This was done by converting the SOR 
polygons to points, attributing the points to the ACA 
subsections and then taking the average value for each 
subsection.  

DERM State of the Rivers Quartile - 
continuous 
ascending  

 

1.2.2 SIGNAL2 score (Max) The maximum Signal2 score for each spatial unit, where 
one or more Signal2 scores had been calculated, was 
used in the analysis. No score was allocated to any 
spatial unit that did not have a Signal2 score (i.e. they 
were treated as a missing value). 

DERM AUSRIVAS Quartile - 
continuous 
ascending  
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Measure  Description Implementation Primary Data Threshold 
Type 

Stratified 

1.2.3 AUSRIVAS score - edge (Min band) The AUSRIVAS modelled bands (seasonal + habitat) 
were identified for each score. Band D was scored one, 
Band C was scored 2, Bands B & X were scored three 
and Band A was scored 4. No score was allocated to 
any spatial unit that did not have an AUSRIVAS score 
(i.e. they were treated as a missing value). 

DERM AUSRIVAS Categorical   

1.2.4 AUSRIVAS score - pool (Min band) The AUSRIVAS modelled bands (seasonal + habitat) 
were identified for each score. Band D was scored one, 
Band C was scored 2, Bands B & X were scored three 
and Band A was scored 4. No score was allocated to 
any spatial unit that did not have an AUSRIVAS score 
(i.e. they were treated as a missing value). 

DERM AUSRIVAS Categorical   

1.2.9  AUSRIVAS score - riffle (Min band)  The AUSRIVAS modelled bands (seasonal + habitat) 
were identified for each score. Band D was scored one, 
Band C was scored 2, Bands B & X were scored three 
and Band A was scored 4. No score was allocated to 
any spatial unit that did not have an AUSRIVAS score 
(i.e. they were treated as a missing value). 

DERM AUSRIVAS Categorical   

1.3.1 SOR bank stability The SOR score (per cent) for the ‘BSTAB’ field for each 
spatial unit was directly incorporated into the analysis. 
This was done by converting the SOR polygons to 
points, attributing the points to the ACA subsections and 
then taking the average value for each subsection.  

DERM State of the Rivers Quartile - 
continuous 
ascending  

 

1.3.2 SOR bed & bar stability The SOR score (per cent) for the ‘B_B’ field for each 
spatial unit was directly incorporated into the analysis. 
This was done by converting the SOR polygons to 
points, attributing the points to the ACA subsections and 
then taking the average value for each subsection.  

DERM State of the Rivers Quartile - 
continuous 
ascending  

 

1.3.3 SOR aquatic habitat condition The SOR score (per cent) for the ‘AQUHAB’ field for 
each spatial unit was directly incorporated into the 
analysis. This was done by converting the SOR 
polygons to points, attributing the points to the ACA 
subsections and then taking the average value for each 
subsection.   

DERM State of the Rivers Quartile - 
continuous 
ascending  
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Measure  Description Implementation Primary Data Threshold 
Type 

Stratified 

1.3.4 Presence/absence of dams/weirs within 
the wetland 

A subsection that had one or more instream dams or 
weirs located within its boundaries received a score of 
one. Other ACAs have scored those with weirs only as a 
two but this was not applied due to lack of time. 
Subsections without instream dams or weirs received no 
score and this measure was thresholded as presence 
negative (this differs to the earlier standalone Baffle 
Riverine ACA which scored subsections without dams 
or weirs as a four). 

DERM Dams and Weirs 
Coverage 

Presence 
negative 

 

1.3.5 Inundation by dams/weirs (% of waterway 
length within the wetland) 

A dams and weirs extent layer was determined by using 
the Dams, Weirs, Barrages - QLD 100K point dataset to 
manually identify and select H2M1 polygons from the 
Queensland Wetlands Mapping. Were a H2M1 polygon 
from the Queensland Wetlands Mapping didn’t exist, the 
wetlands mapping was checked for other polygons and, 
in some cases, H3C1 polygons which appeared to be 
misclassified in the wetlands mapping were used. The 
100K drainage lines were intersected with the 
subsections and dissolved on the SUBS_ID to get total 
length of drainage lines for each subsection. The length 
of streams inundated by the selected dams and weirs 
layer was divided by the total stream length for each 
subsection. Thresholds used as follows: <100% 
inundation = one; <10% = two; <1% = three; 0% = four. 

DERM Dams and Weirs 
coverage, DERM Queensland 
Wetlands Mapping, 
directionalised stream network 
with stream order based on 
DERM 100K drainage layer 
 

Presence 
negative or 
categorical  

 

1.3.8 Presence of dredging/extraction (including 
for navigation) and channel modification 
within the wetland 

Extractions sites were supplied as lot on plan numbers 
and these sites were found as polygons in the digital 
cadastral database. These polygons were interested 
with the ACA subsections which were attributed a value 
of one. No value was assigned to other subsections. 

DERM Digital Cadastral 
Database and DERM QMAN 
Quarry extraction information 
list  
 
 

Presence 
negative 
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Measure  Description Implementation Primary Data Threshold 
Type 

Stratified 

1.4.1 APFD score - modelled deviation from 
natural under full development 

The results from the Burnett Riverine ACA V 1.0 were 
joined to the Wide Bay Burnett V1.0 subsections layer 
using their centroids. Null values were deleted. 

Burnett Riverine ACA Version 
1.0 results.  

Previously 
categories we 
applied to 
APFD score 
were:  
AScore  
 4 = 0 
 3 = <=1 
 2 = <=10 
 1 = >10. 
Could consider 
changing to: 
 4 = 0 
 3 = <=1.2 
 2 = <=2 
 1 = >2)  

 

1.4.2 Percent natural flows - modelled flows 
remaining relative to predevelopment 

Streams were categorised based on the flow information 
from the WRPs. This was done by colouring PDFs for 
the Mary, Kolan and Burrum study areas and attributing 
the previous results for Burnett Riverine ACA V1.0 using 
centroids. These results were attributed to the relevant 
subsection. All subsections without a value were 
assigned a four. Values for Cooloola Coast and Fraser 
Island could not be accessed, so all subsections were 
assigned a 4. Considered assigning Teewah Creek a 
lower rating but unable to identify the specific 
subsection (suspected cc_00043) so left as 4. The four 
subsections in the lower part of the Burnett (bu_00343, 
bu_00339, bu_00348, bu_00356) were assigned a 
value of 2. 

Water Resource Plans 
(WRPs) for the Kolan (from 
Burnett WRP), Burrum and 
Mary study areas (from the 
Mary WRP). Burnett Riverine 
ACA Version 1.0 results, 
expert opinion.  

Categorical 
Cullen (2003) 
Heritage Rivers 
AScore 4 = 
>=95; 3 = 
>=85; 2 = 
>=67; 1 = 
<67%. 
 

 

1.4.8  HEV Areas  The freshwater HEV areas (MI_TYPE = HEVm_fw) in 
the management intent for waters layer for south-east 
Queensland were selected. Then all subsections that 
intersected these areas were given a value of one. No 
value was assigned to other subsections. 

EPP Water South-East 
Queensland Management 
Intent for Water (published 
16/7/2010) 

Presence 
positive  
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Measure  Description Implementation Primary Data Threshold 
Type 

Stratified 

2.1.1 Presence of exotic terrestrial plants in the 
assessment unit 

An expert panel list of exotic plants found within the 
riparian zone of streams and wetlands was used to 
calculate this measure. A subsection that had one or 
more exotic species recorded (point records or site 
based lists, >=1950, precision <=2000 m) from within its 
boundaries received a score of one. No score was 
allocated to any spatial unit (subsection) that had an 
absence of exotic species (i.e. they were treated as a 
missing value). 

WildNet, CORVEG, Herbrecs, 
ParkInfo, Wetland Information 
Capture Project  

Presence 
negative 

Y 

2.2.1 Per cent (%) area remnant vegetation 
relative to preclear extent within buffered 
riverine wetland or watercourses 

Streams were buffered according to their stream order 
(1:100,000) (first and second order = 50 m; third and 
fourth order = 100 m; >fifth = 200 m). The percent 
remnant verses non-remnant vegetation was calculated 
for each spatial unit (SOR subsections).  

Directionalised stream network 
with stream order based on 
DERM 100K drainage layer, 
Queensland Herbarium 
remnant vegetation mapping  

Quartile - 
continuous 
ascending  

 

2.2.2 Total number of REs relative to preclear 
number of REs within buffered riverine 
wetland or watercourses  

Streams were buffered according to their stream order 
(1:100,000) (first and second order = 50 m; third and 
fourth order = 100 m; >fifth = 200 m). The stream 
buffers were intersected with remnant vegetation and 
preclear vegetation. These were then intersected with 
the spatial units. The number of regional ecosystems 
remaining verses pre-clear vegetation mapping was 
calculated for each spatial unit. That is, this measure is 
an observed verses expected (O/E) value for regional 
ecosystems within each spatial unit.  

Directionalised stream network 
with stream order based on 
DERM 100K drainage layer, 
Queensland Herbarium 
remnant vegetation mapping  

Quartile - 
continuous 
ascending  

 

2.2.3 SOR reach environs The SOR score (per cent) for the ‘RENV’ field for each 
spatial unit was directly incorporated into the analysis. 
This was done by converting the SOR polygons to 
points, attributing the points to the ACA Subsections 
and then taking the average value for each subsection.  

DERM State of the Rivers Quartile - 
continuous 
ascending  

 

2.2.4 SOR riparian vegetation condition The SOR score (per cent) for the ‘RIPVEG’ field for 
each spatial unit was directly incorporated into the 
analysis. This was done by converting the SOR 
polygons to points, attributing the points to the ACA 
subsections and then taking the average value for each 
subsection.  

DERM State of the Rivers Quartile – 
continuous 
ascending  
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Measure  Description Implementation Primary Data Threshold 
Type 

Stratified 

2.3.1 Per cent (%) "agricultural" land-use area 
(i.e. cropping and horticulture) 

“Agricultural” land-use included (QLUMP secondary 
categories) intensive animal production, intensive 
horticulture, cropping, perennial horticulture, plantation 
forestry, irrigated cropping, irrigated perennial 
horticulture, irrigated seasonal horticulture and 
reservoir/dam. These land-use types were allocated an 
agriculture attribute and a percent area was calculated 
for agricultural areas within each subsection. 
Thresholding applied the average of the three highest 
weighted per cent scores (by subsection). 

DERM QLUMP Quartile - 
continuous 
descending  

Y 

2.3.2 Per cent (%) "grazing" land-use area “Grazing” land-use included (QLUMP secondary 
category) grazing natural vegetation. This land-use type 
was allocated a grazing attribute and a percent area 
was calculated for grazing areas within each subsection. 
Thresholding applied the average of the three highest 
weighted per cent scores (by subsection). 

DERM QLUMP Quartile - 
continuous 
descending  

Y 

2.3.3 Per cent (%) "vegetation" land-use area 
(i.e. native veg + regrowth) 

“Vegetation” land-use included (QLUMP secondary 
categories) managed resource protection, nature 
conservation, other minimal use, production forestry, 
estuary/coastal waters, lake, marsh/wetland, river. 
These land-use types were allocated a vegetation 
attribute and a percent area was calculated for 
vegetation areas within each subsection. Thresholding 
applied the average of the three highest weighted per 
cent scores (by subsection). 

DERM QLUMP Quartile - 
continuous 
ascending  

Y 

2.3.4 Per cent (%) "settlement" land-use area 
(i.e. towns, cities, etc) 

“Settlement” land-use included (QLUMP secondary 
categories) manufacturing and industrial, mining, 
residential, services, transport and communication, 
utilities, waste treatment and disposal, and 
channel/aqueduct. These land-use types were allocated 
a settlement attribute and a percent area was calculated 
for settlement areas within each subsection; this value 
was then applied to each spatial unit within the 
subsection. Thresholding applied the average of the 
three highest weighted per cent scores (by subsection). 

DERM QLUMP Quartile - 
continuous 
descending  

Y 

2.4.1 Farm storage (overland flow harvesting, 
floodplain ring tanks, gully dams) 
calculated by surface area  

The total surface area, in hectares, of artificial wetlands 
(H2M6, H2M7, H2C1, H2C2, H2C3, H3C1 and H3C2) 
within each subsection was calculated.  

Modified wetlands from DERM 
Queensland Wetlands 
Mapping 

Continuous 
descending 
logarithmic  

Y 
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Measure  Description Implementation Primary Data Threshold 
Type 

Stratified 

3.1.1 Richness of native amphibians (riverine 
wetland breeders) 

An expert panel list of amphibians dependent on 
streams for all or part of their lifecycles was used to 
calculate this measure. Records >=1975 and a precision 
<2000 m were included. No score was allocated to any 
spatial unit that had an absence of amphibians (i.e. they 
were treated as a missing value). 

WildNet, Queensland 
Museum, Queensland 
Historical Fauna Database 
(QHFD)  

Quartile - 
Continuous 
Ascending 

 

3.1.2 Richness of native fish An expert panel list of fish dependent on freshwater 
streams for all or part of their lifecycles was used to 
calculate this measure. Records >=1975 and a precision 
<2000 m were included. A subsection was attributed 
with the number of species records it contained. No 
score was allocated to any subsection that had an 
absence of species (i.e. they were treated as a missing 
value). 

WildNet, Queensland 
Museum, Employment, 
Economic Development and 
Innovation (DEEDI), 
Queensland Historical Fauna 
Database (QHFD)  

Quartile - 
Continuous 
Ascending 

Y 

3.1.3 Richness of native aquatic dependent 
reptiles 

An expert panel list of reptiles dependent on streams for 
all or part of their lifecycles was used to calculate this 
measure. Records >=1975 and a precision <2000 m 
were included. A subsection was attributed with the 
number of species records it contained; this value was 
then attributed to all the spatial units in the subsection. 
No score was allocated to any spatial unit where the 
associated subsection had an absence of species (i.e. 
they were treated as a missing value). 

WildNet, Queensland 
Museum, Queensland 
Historical Fauna Database 
(QHFD)  

Quartile - 
Continuous 
Ascending 

Y 

3.1.4 Richness of native waterbirds An expert panel list of waterbirds dependent on streams 
for all or part of their lifecycles was used to calculate this 
measure. Records >=1975 and a precision <2 000 m 
were included. No score was allocated to any spatial 
unit that had an absence of waterbirds (i.e. they were 
treated as a missing value). 

WildNet, Queensland 
Museum, Queensland 
Historical Fauna Database 
(QHFD)  

Quartile - 
Continuous 
Ascending 

Y 

3.1.5 Richness of native aquatic plants An expert panel list of aquatic and semi-aquatic plants 
(macrophytes) was used to calculate this measure. 
Records >=1950 and a precision <2000 m were 
included. A subsection was attributed with the number 
of species records it contained. No score was allocated 
to any spatial unit (subsection) that had an absence of 
species (i.e. they were treated as a missing value). 

WildNet, CORVEG, Herbrecs, 
Wetland Information Capture 
Project  

Quartile - 
Continuous 
Ascending 

Y 



 

Wide Bay-Burnett riverine and non-riverine Aquatic Conservation Assessment v1.1  37 
Queensland Department of Environment and Resource Management 

Measure  Description Implementation Primary Data Threshold 
Type 

Stratified 

3.1.7 Richness of native aquatic dependent 
mammals  

An expert panel list of mammals dependant on 
freshwater streams for all or part of their lifecycles was 
used to calculate this measure. Records >=1975 and a 
precision <2000 m were included. A subsection was 
attributed with the number of species records it 
contained. No score was allocated to any spatial unit 
(subsection) that had an absence of species (i.e. they 
were treated as a missing value). 

WildNet, Queensland 
Museum, Queensland 
Historical Fauna Database 
(QHFD)  

Quartile - 
Continuous 
Ascending 

Y 

3.2.1 Richness of macroinvertebrate taxa An expert panel list of macroinvertebrate taxa 
dependant on freshwater streams for all or part of their 
lifecycles was used to calculate this measure. Records 
>=1975 and a precision <2000 m were included. A 
subsection was attributed with the number of species 
records it contained. No score was allocated to any 
spatial unit (subsection) that had an absence of species 
(i.e. they were treated as a missing value). Due to the 
low number of records the threshold was made 
presence positive.  

WildNet, Queensland 
Museum, Queensland 
Historical Fauna Database 
(QHFD)  

Presence 
Positive 

Y 

3.2.2 Richness of REs along riverine wetlands 
or watercourses within a specified buffer 
distance 

Streams were buffered according to their stream order 
(1:100,000) (first and second order = 50 m; third and 
fourth order = 100 m; >fifth = 200 m). The number of 
remnant regional ecosystems was calculated for each 
spatial unit.  

Directionalised stream network 
with stream order based on 
DERM 100K drainage layer, 
Queensland Herbarium 
Remnant Vegetation Mapping  

Quartile - 
Continuous 
Ascending 

 

3.3.1 SOR channel diversity The SOR score (per cent) for the ‘CHDIV’ field for each 
spatial unit was directly incorporated into the analysis. 
This was done by converting the SOR polygons to 
points, attributing the points to the ACA subsections and 
then taking the average value for each subsection.  

DERM State of the Rivers Quartile - 
continuous 
ascending  

 

3.3.2 Richness of wetland types within the local 
catchment (e.g. SOR subsection) 

The number of different wetland habitat types (based on 
TYPE_RE field - a concatenation of wetland class, 
hydromodifier, water regime, salinity modifier and ‘wetre’ 
fields from the QWM data) were calculated for each 
subsection. Threshold values were calculated based on 
the average of the 3 highest weighted richness scores 
(by subsection). 

DERM Queensland Wetlands 
Mapping 

Quartile - 
continuous 
ascending  

Y 
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Measure  Description Implementation Primary Data Threshold 
Type 

Stratified 

3.3.3 Richness of wetland types within the sub-
catchment 

The number of different wetland habitat types (based on 
TYPE_RE field - a concatenation of wetland class, 
hydromodifier, water regime, salinity modifier and ‘wetre’ 
fields from the QWM data) were calculated for each 
sub-catchment, and subsequently applied to all 
subsections already allocated to that sub-catchment 
(each sub-catchment is made up of one or more 
subsections). Threshold values were calculated based 
on the average of the 3 highest weighted richness 
scores (by sub-catchment).  

DERM Queensland Wetlands 
Mapping 

Quartile - 
continuous 
ascending  

Y 

4.1.1 Presence of rare or threatened aquatic 
ecosystem dependent fauna species – 
NC Act, EPBC Act 

A list of threatened fauna species dependent on 
freshwater streams for all or part of their lifecycles was 
used to calculate this measure. Subsections that had 
one or more threatened fauna species recorded (point 
records or site based lists >=1975; precision <=2000m) 
from within its boundaries received a score of 4. No 
score was allocated to subsections where there was an 
absence of threatened species (i.e. they were treated as 
a missing value).  

WildNet, Queensland 
Museum, Employment, 
Economic Development and 
Innovation (DEEDI), 
Queensland Historical Fauna 
Database (QHFD) 

Presence 
positive 

 

4.1.2 Presence of rare or threatened aquatic 
ecosystem dependent flora species – NC 
Act, EPBC Act 

A list of threatened flora species dependent on 
freshwater streams for all or part of their lifecycles was 
used to calculate this measure. Subsections that had 
one or more threatened flora species recorded (point 
records or site based lists >=1950, precision <=2000m) 
from within its boundaries received a score of 4. No 
score was allocated to subsections where there was an 
absence of threatened species (i.e. they were treated as 
a missing value).  

WildNet, CORVEG, Herbrecs, 
Wetland Information Capture 
Project  

Presence 
positive 

 

4.2.1 Conservation status of wetland regional 
ecosystems – Herbarium biodiversity 
status, NC Act, EPBC Act 

The regional ecosystem biodiversity Status was used to 
score spatial units. The ‘WETRE’ (previously WB_RE) 
field in the riverine polygons in the Queensland 
Wetlands Mapping version 2.0 was used to identify the 
associated REs for each spatial unit. Endangered REs 
scored a 4, of concern REs scored a 3, no concern at 
present REs scored a 2 and spatial units without a RE 
category (i.e. “water”) scored 1. Where a spatial unit had 
several polygons of differing REs, the maximum RE 
score was assigned to the spatial units 
(deconcatenation code was used to separate these).  

DERM Queensland Wetlands 
Mapping 

Categorical  
E = 4, OC = 3, 
NOC = 2, noRE 
= 1 
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Measure  Description Implementation Primary Data Threshold 
Type 

Stratified 

5.1.1 Presence of aquatic ecosystem 
dependent 'priority' fauna species (expert 
panel list/discussion or other lists such as 
ASFB, WWF, etc) 

An expert panel list of priority fauna species dependent 
on streams for all or part of their lifecycles was used to 
calculate this measure. A spatial unit that had one 
priority fauna species recorded (point records or site 
based lists >1975, precision <2000 m) from within its 
boundaries received a score of three. Where there were 
2 or more priority fauna species recorded from within a 
spatial unit, it received a score of 4. No score was 
allocated to any spatial unit that had an absence of 
priority species (i.e. they were treated as a missing 
value). 

WildNet, Queensland 
Museum, Employment, 
Economic Development and 
Innovation (DEEDI), 
Queensland Historical Fauna 
Database (QHFD) 

User Defined 1 
= 3; >1 = 4 

 

5.1.2 Presence of aquatic ecosystem 
dependent 'priority' flora species 

An expert panel list of priority flora species dependent 
on streams for all or part of their lifecycles was used to 
calculate this measure. A spatial unit that had one 
priority flora species recorded (point records or site 
based lists >1950, precision <2000 m) from within its 
boundaries received a score of 3. Where there were two 
or more priority flora species recorded from within a 
spatial unit, it received a score of 4. No score was 
allocated to any spatial unit that had an absence of 
priority species (i.e. they were treated as a missing 
value). 

WildNet, CORVEG, Herbrecs, 
Wetland Information Capture 
project  

User Defined 1 
= 3; >1 = 4 

 

5.1.3 Habitat for, or presence of, migratory 
species (expert panel list/discussion 
and/or JAMBA / CAMBA agreement lists 
and/or Bonn Convention) 

An expert panel list of migratory species dependent on 
freshwater streams for all or part of their lifecycles was 
used to calculate this measure. A spatial unit that had 
one migratory species recorded (point records or site 
based lists >1950, precision <2000 m) from within its 
boundaries received a score of 3. Where there were two 
or more migratory species recorded from within a spatial 
unit, it received a score of 4. No score was allocated to 
any spatial unit that had an absence of migratory 
species (i.e., they were treated as a missing value). 

WildNet, Queensland 
Museum, Queensland 
Historical Fauna Database 
(QHFD) 

User Defined 1 
= 3; >1 = 4 

 

5.1.4 Habitat for significant numbers of 
waterbirds 

The expert panels identified these special features. The 
assigned conservation ratings for this measure were 
attributed. There was no need to apply thresholds as 
conservation ratings represent the final score for this 
measure.  

Expert panel Categorical  
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Measure  Description Implementation Primary Data Threshold 
Type 

Stratified 

5.2.1 Presence of 'priority' aquatic ecosystem The expert panels identified these special features. The 
assigned conservation ratings for this measure were 
attributed. There was no need to apply thresholds as 
conservation ratings represent the final score for this 
measure.  

Expert panel Categorical  

6.1.1 Presence of distinct, unique or special 
geomorphic features 

The expert panels identified these special features. The 
assigned conservation ratings for this measure were 
attributed. There was no need to apply thresholds as 
conservation ratings represent the final score for this 
measure.  

Expert panel Categorical  

6.2.1 Presence of (or requirement for) distinct, 
unique or special ecological processes 

The expert panels identified these special features. The 
assigned conservation ratings for this measure were 
attributed. There was no need to apply thresholds as 
conservation ratings represent the final score for this 
measure.  

Expert panel  Categorical  

6.3.1 Presence of distinct, unique or special 
habitat (including habitat that functions as 
refugia or other critical purpose) 

The expert panels identified these special features. The 
assigned conservation ratings for this measure were 
attributed. There was no need to apply thresholds as 
conservation ratings represent the final score for this 
measure.  

Expert panel Categorical  

6.3.2 Significant wetlands identified by an 
accepted method such as Ramsar, 
Australian Directory of Important 
Wetlands, regional coastal management 
planning, World Heritage Areas, etc. 

Spatial units that occurred within the mapped 
boundaries of Ramsar and WHA, (world heritage areas) 
and Directory of Important Wetlands were identified. For 
those spatial units that had at least 50% of their area 
within this special areas layer were allocated a score of 
4. No score was allocated to spatial units that were not 
identified as significant by such methods (i.e. they were 
treated as a missing value). 

DOIW, Ramsar, WHA Categorical  

6.3.3 Ecologically significant wetlands identified 
through expert opinion and/or 
documented study 

The expert panel considered these special features from 
other documented studies and assigned conservation 
ratings for this measure. There was no need to apply 
thresholds as conservation ratings represent the final 
score for this measure. 

Biodiversity planning 
assessments (BPAs) and 
other documented reports 
external to the ACA process 

Categorical  

6.4.1 Presence of distinct, unique or special 
hydrological regimes (e.g. spring fed 
stream, ephemeral stream, boggomoss) 

The expert panels identified these special features. The 
assigned conservation ratings for this measure were 
attributed. There was no need to apply thresholds as 
conservation ratings represent the final score for this 
measure.  

Expert panels Categorical  
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Measure  Description Implementation Primary Data Threshold 
Type 

Stratified 

7.1.1 The contribution (upstream or 
downstream) of the spatial unit to the 
maintenance of significant species or 
populations, including those features 
identified through criteria 5 and/ or 6 

For spatial units with a rating of 4 for 5.1.4, 6.3.1 or 
6.3.2 assign 4 to the next spatial unit upstream, then 3 
to next spatial unit, then 2 to next spatial unit, then 1 to 
next spatial unit. Implement this only for upstream. 
Original recommendation from EP was to assign a value 
of four for connectivity to the spatial unit with the special 
feature. However the intent of this Measure is to assign 
connectivity value to the spatial units that are connected 
to the special feature. To be consistent, implementation 
of this Measure will assign connectivity values to the 
spatial units connected to the spatial unit and not the 
spatial unit with the special feature. Also previous 
implementation of this measure used a decrease of 4 
then 2 then 1. WBB ecology panel recommended to use 
4, 3, 2, 1 which stretches out the connectivity values. 
This recommended change has been implemented. 

Riverine expert panel 
measures 5.1.4 and 6.3.1 and 
calculations for 6.3.2  

Categorical 

 
7.1.2 Migratory or routine 'passage' of fish and 

other fully aquatic species (upstream, 
lateral or downstream movement) within 
the spatial unit 

Fish passage barriers were allocated fish passage 
ratings of 4,3,2 and 1 where 4 is the most difficult to 
pass. Fish passage barriers were taken from the 
Biopass Strategy barriers and the DERM Dams and 
Weirs coverage. Paradise Dam and Kirar weir were 
allocated fish passage ratings of 3. Dams and weirs 
outside the Burnett were assigned default values of 3. 
The assignment of fish passage ratings by DEEDI from 
the expert panel process of the previous Burnett ACA 
was also used. The stream network was then allocated 
intrinsic connectivity scores based on stream order and 
the maximum stream order in each catchment 
(quartiling). The fish passage ratings were subtracted 
from the intrinsic connectivity scores to give the overall 
scores for this measure, with the lowest possible result 
being a 1.  

Expert Panel, Barrier index in 
Burnett Mary regional 
biopass strategy (DEEDI) and 
DERM Dams and Weirs 
coverage 

Categorical  
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Measure  Description Implementation Primary Data Threshold 
Type 

Stratified 

7.2.1 The contribution (upstream or 
downstream) of the spatial unit to the 
maintenance of groundwater ecosystems 
with significant biodiversity values, 
including those features identified through 
criteria 5 and/or 6 (e.g. karsts, cave 
streams, artesian springs) 

The connectivity value of spatial units upstream from a 
special feature identified (and implemented) in Measure 
6.4.1 was scored in this measure. For spatial unit with a 
rating of four for 6.4.1 assign four to the next SU 
upstream, then 3 to the next, then 2 then 1 as per the 
methodology for Measure 7.1.1. 
If a spatial unit has been nominated by the panel as 
having a CIM number of 7.2.1 then assign 4 to the next 
spatial unit upstream then 3, 2, 1. The spatial unit 
nominated as having 7.2.1 would not get a value for 
connectivity under 7.2.1, only the spatial units upstream.
If a spatial unit only had a CIM number of 7.2.1 then is 
interpreted as 6.4.1 and the usual rules apply. This 
situation does not occur in the WBB. 

Riverine expert panel decision 
6.4.1 

Categorical  

7.3.1 The contribution of the spatial unit to the 
maintenance of floodplain and wetland 
ecosystems with significant biodiversity 
values, including those features identified 
through criteria 5 and/or 6 

The connectivity value of spatial units that contained the 
special features identified in the non-riverine ACA for 
measure 6.3.2 and 6.3.3 was assessed. Subsections 
(spatial units) that contained features identified in the 
non riverine WBB ACA Version 1.1 (only those with a 
conservation rating of 4), were given a value of 4. 
This is not applied to the subsection containing 
Coulstoun Lake 

Expert panel decision 6.3.2 
and 6.3.3 

Categorical  

7.5.1 The contribution of the spatial unit to the 
maintenance of estuarine and marine 
ecosystems with significant biodiversity 
values, including those features identified 
through criteria 5 and/or 6 

Any riverine subsection containing an estuarine wetland 
is assigned a four, as long as the estuarine wetland 
does not contain a barrage. 
The next subsections upstream score a 4 until the 
stream order changes and then the score drops by one 
progressively as the stream order changes. Wherever 
there is a barrage, this scoring stops. 

Expert panel Categorical  

 



 

2.7 Transparency of results 
ACAs produce results at a number of levels despite its initial presentation as a single score 
called AquaScore. After running the AquaBAMM tool, ACA results are available at 
AquaScore, criterion, indicator, measure or raw data levels. The results are also available 
through the use of user-defined queries that may interrogate one or more levels within the 
assessment in an almost infinite number of possible combinations. This transparency of 
results provides the ACA end user (e.g. scientists, resource managers and conservation 
organisations) with a unique level of flexibility for ACA interrogation, interpretation and 
presentation. Links between the ACA results and a geographic information system (GIS) 
facilitate this interrogation and provide a means and visualising the ACA results (Figure 2 and 
Figure 3). 

 
This data access and interrogation flexibility is important and enables investigation of the 
influence of different data contributions to the overall conservation value, investigation of 
missing data, and an ability to tailor the ACA output for a particular purpose. 

 

 
 
Figure 2: Interrogating the non-riverine ACA results for a spatial unit in the GIS environment 
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Figure 3: Interrogating the riverine ACA results for a spatial unit in the GIS environment 
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3 Results 

3.1 Conservation value categories 
The conservation value results for wetlands are referential within each study area, but each 
value category has characteristics in common. AquaBAMM uses combinations of criterion 
level scores to determine a wetland’s final AquaScore and based on these combinations, the 
following descriptions provide context for each AquaScore value category. 

“Very high” wetlands 

These wetlands have very high values across all criteria (aquatic naturalness, catchment 
naturalness, diversity & richness, threatened species, special features and 
representativeness), or they have very high representativeness values in combination with 
very high aquatic naturalness, catchment naturalness or threatened species values. They 
may also be wetlands nominated as a special feature by an expert panel for their very high 
flora, fauna and/or ecological values, regardless of values across other criteria. 

“High” wetlands 

These wetlands are mainly those that have very high aquatic naturalness or 
representativeness values in combination respectively with very high/high threatened species 
values or very high diversity and richness values. Other combinations of very high or high 
values amongst the criteria may also indicate one of these wetlands. 

“Medium” wetlands 

These wetlands have varied combinations of high and medium values amongst the criteria. 

“Low” wetlands 

These wetlands have limited aquatic and catchment naturalness values. They have varied 
combinations of medium and low values amongst the other criteria. 

“Very low” wetlands 

These wetlands have very limited or no aquatic and catchment naturalness values and they 
lack any other known significant value. They may also be wetlands that are largely data 
deficient. 
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3.2 WBB catchment overall results – riverine 
An ACA was conducted for the riverine wetlands in each of the six catchments of the WBB 
region. The results outlined below are a summary of the results for all six study areas. 

AquaScore 

Table 5: AquaScore summary for riverine wetlands 
 
AquaScore Number of spatial 

units 
Per cent of 
spatial units (%) 

Area (ha) Area (%) 

Very high 280 28.2 1,365,430 26.3% 
High 490 49.3 2,447,325 47.1% 
Medium 194 19.5 1,355,297 26.1% 
Low 30 3.0 30,541 0.59% 
Very Low 0 0   
Total 994 100% 5,198,592 100% 
 

A few broad trends in wetland conservation values were shown in the results: 

• Overall, approximately 77.5 per cent of all subsections scored very high or high for the 
overall AquaScore. 

• All subsections on Fraser Island scored a very high or high AquaScore with all 
subsections scoring very high or high for both Aquatic and Catchment naturalness 
(Criteria 1 and 2). 

• Most of the subsections that scored very high for Threatened species and ecosystems 
(criterion 4) were in the Mary and Burrum catchments and the eastern part of the Burnett 
catchment. 

• AquaScore dependability was proportionally highest in the Mary and Burrum catchments.  
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Figure 4: Riverine AquaScore for all catchments 
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Table 6: Riverine AquaScore and dependability summary for all study areas 
 
 
 
 
 
 
 
 
 
 

Catchment AquaScore by number 
of spatial units 

AquaScore by total 
area of spatial units 

AquaScore dependability 

All catchments 
(riverine) 

 

Burrum 

 

Burnett 

  

Cooloola coast 

  

0% 

0% 0% 

 
Key 
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Catchment AquaScore by number 
of spatial units 

AquaScore by total 
area of spatial units 

AquaScore dependability 

Fraser Island 

 
Kolan 

Mary 

 

 



 

3.3 WBB catchment overall results – non-riverine 
An ACA was conducted for the non-riverine wetlands in each of the six catchments of the 
WBB region. The results outlined below are a summary of the results for all six study areas. 

AquaScore 

Table 7: AquaScore summary for non-riverine wetlands 
 
AquaScore Number of spatial 

units 
Per cent of 
spatial units (%) 

Area (ha) Area (%) 

Very high 596 27.8% 40,593 53.6% 
High 855 39.9% 15,226 20.1% 
Medium 656 30.6% 18,043 23.8% 
Low 1 0.05% 1 0.00% 
Very Low 34 1.6% 1,873 2.5% 
Total 2,142 100% 75,736 100% 
 

A few broad trends in wetland conservation values were shown in the results: 

• Overall, approximately 68 per cent of all wetlands scored very high or high for AquaScore. 
This equated to 78 per cent of all wetland area. Most of these wetlands were near the 
coast or on Fraser Island. 

• Criterion 4 (Threatened species and ecosystems) contained the highest proportion of very 
high AquaScore values for any criteria with 63 per cent of spatial units in the study area 
scoring Very High. This was followed by Criterion 5 (Priority species and ecosystems) for 
which 57 per cent of all spatial units scored Very High. The Very High values for these 
criteria equate to 73 per cent and 68 per cent of wetland area respectively. 

• Overall 81 per cent of spatial units rated High or Very High for Criterion1 (Aquatic 
naturalness). Criterion 2 (Catchment naturalness) rated significantly lower with 59 per 
cent of spatial units scoring High or Very High. 

• All spatial units on Fraser Island scored very high or high for AquaScore. This is due to 
the influence of Criteria 6, Special features. This criterion is based on the expert panel 
decisions and is weighted highly in the filtering table that produces the final AquaScore. 

• The western spatial units of the Burnett catchment are especially data poor. Across the 
WBB catchments, there is a trend toward greater numbers of very high and high value 
wetlands near the coast. This trend is evident in the distribution of the AquaScore 
dependability in the western catchment being at the lower end of the scale compared with 
those catchments on the coast. During the expert panels, particular attention was paid to 
the western catchments. However, the panels noted that there was a distinct lack of 
knowledge in western parts of the WBB. 
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Figure 5: Non-Riverine AquaScore for all catchments 
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Table 8: Non-Riverine AquaScore and dependability summary for all study areas 
 
 
 
 
 
 
 
 
 
 

Catchment AquaScore by 
number of spatial 
units 

AquaScore by total 
area of spatial units 

AquaScore dependability 

All 
catchments 
(non-riverine) 

 

Burrum 

  

Burnett 

  

Cooloola 
coast 

 
 

 
Key 
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Catchment AquaScore by 
number of spatial 
units 

AquaScore by total 
area of spatial units 

AquaScore dependability 

Fraser Island 

  

Kolan 

 
Mary 

  

 

3.4 Summary of results for the Mary catchment 
The following discussion provides an analysis of a representative catchment from the entire 
study area.  

The Mary River flows from the moist, subtropical southern part of the South East Queensland 
bioregion into a drier corridor to the north, and consequently varies considerably in its 
character. The Mary’s freshwater reaches support a distinctive fauna which is close to range 
limits and adapted to its episodic flood regime, and is one of two catchments supporting the 
iconic Australian lungfish (Neoceratodus forsteri). The Mary catchment is an important source 
of sediment and freshwater flows for seagrass ecosystems and shorebird feeding habitat in 
the northern Great Sandy Strait Ramsar area and Hervey Bay. Many of its riverine and non-
riverine wetlands are also scheduled as High Ecological Value waterways under the 
Environmental Protection (Water) Policy 2009. 

 



 

Riverine 

In the Mary River catchment, 31 per cent of the subsections scored a very high AquaScore 
equating to 33 per cent of total area of subsections (Table 6). These values were distributed 
throughout the Mary catchment (Figure 4). Altogether, 80 per cent of subsections scored 
either very high or high equating to 82 per cent of total area of subsections. 

Criterion 4 (Threatened species and ecosystems) contained the highest proportion of very 
high values for any criteria with 60.5 percent of subsections in the Mary catchment scoring 
very high for C4. This was followed by Criterion 5 (Priority species and ecosystems) for which 
52.5 per cent of all subsections scored very high. 

When combining very high and high criterion scores, Criterion 1 (Naturalness aquatic) ranked 
highest with 93 per cent of all subsections having a Criterion 1 rating of very high or high. This 
was followed by Connectivity (Criterion 7) for which 87 per cent of all subsections scored very 
high or high. It is noteworthy that Catchment naturalness (Criterion 2) had a significantly lower 
proportion of very high and high scores – 65 percent of all subsections in the catchment 
compared to Aquatic naturalness (Criterion 1 – 93 per cent). 

In total there were 16 decisions identified by the fauna and ecology expert panels consisting 
of six ecology and 10 fauna decisions (see Attachments B and C). As would be expected in 
this catchment, some of the decisions are related to iconic threatened species found in this 
river system including the 

• Australian lungfish (Neoceratodus forsteri), decisions my_r_fa_07, my_r_ec_02; 

• Mary River cod (Maccullochella peelii mariensis) decisions my_r_fa_03, my_r_fa_04, 
my_r_fa_05, my_r_fa_10, my_r_ec_02, my_r_ec_06, and  

• Mary river turtle (Elusor macrurus) decisions my_r_fa_06, my_r_fa_07. 

In the Mary catchment, the AquaScore dependability was concentrated approximately 50 to 
60 per cent (Table 6) which is a greater AquaScore dependability than other catchments in 
the study. Criterion 2 (Naturalness catchment) had the highest dependability of any criteria at 
96 per cent. The summary section of this report contains more detailed information on the 
overall dependability trends across the WBB. 

 

Non-riverine 

In the Mary River catchment, 11 per cent of the spatial units scored a very high AquaScore 
equating to 39 per cent of total area of spatial units (Table 6). These values were distributed 
throughout the Mary catchment (Table 4). Altogether, 45 per cent of subsections scored either 
very high or high equating to 64 per cent of total area of spatial units. 

Criterion 5 (Priority species and ecosystems) contained the highest proportion of very high 
values for any criteria with 81 per cent of spatial units scoring very high. This was followed by 
Criterion 4 (Threatened species and ecosystems) for which 69 per cent of all spatial units 
scored very high. 

When combining very high and high criterion scores, Criterion 5 (Priority species and 
ecosystems) ranked highest with 94 per cent of all spatial units having a Criterion 5 score of 
very high or high. This was followed by Criterion 4 (Threatened species and ecosystems) for 
which 86 per cent of all spatial units rated very high or high for Criterion 4. 

When comparing Criterion 1 (Aquatic naturalness) to Criterion 2 (catchment naturalness), it is 
noteworthy that Aquatic naturalness had a significantly higher proportion of very high and high 
scores – 70 per cent of all spatial units in the catchment compared to Catchment naturalness 
at 29 per cent. 
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In total there were eight decisions identified by the flora, fauna and ecology expert panels 
consisting of five ecology, two fauna, and one flora decisions (see attachments A, B and C). 

In the Mary catchment, the AquaScore dependability was concentrated around 50 to 70 per 
cent (Table 8). Criterion 2 (Naturalness catchment) had the highest dependability of any 
criteria at 94 per cent. The summary section of this report contains more detailed information 
on the overall dependability trends across the WBB. 

 

3.5 Field truthing 
Field validation of the ACA results is important to test the accuracy of the wetland values 
attributed. Field validation (or truthing) is a critical step in any ACA using AquaBAMM and it 
precedes final data corrections, resulting from the field work, and a final re-run of the 
assessment. 

The outcomes from field truthing are regularly: 

• minor changes to the filtering table and/or  

• missing datasets identified and implemented. 

In general the field truthing will: 

• Check spatial units across the range of values from very low to very high. There is usually 
a focus on the very low and very high valued spatial units as these are considered to 
have the most influence to reduce the potential of a false negative (type I error) or a false 
positive (type II error) result. 

• Check spatial units where there is a very low right next to a very high. 

• Check stratification. 

• Preference for field truthing spatial units is given to units in the coastal areas as this is 
where the regulations will impact the most. There is also a preference to validate the 
medium and high spatial units as this is the borderline between whether they will be 
included in the regulations (i.e. the difference between wetlands of general ecological 
significance (GES) and high ecological significance (HES)). 

• Field truthing is not an attempt to confirm individual measure data (e.g. there is no effort 
to confirm the presence of a particular threatened species).



 

3.6 Field interpretation of ACA results 
When looking at wetlands or spatial units in a catchment and comparing them to their 
AquaScore, there is a strong tendency to observe a spatial unit’s ‘condition’. Wetland 
‘condition’ or ‘health’ has been a major focus of aquatic assessment in Australia (such as the 
nationally agreed protocol of Monitoring River Health Initiative, Index of Stream Condition, 
Queensland State of the Rivers) (Dunn 2000). However, several authors make a clear 
distinction between ‘river health’ and ‘ecological value’ of a river (Dunn 2000; Bennett et al. 
2002; Chessman 2002). Wetland health data may inform assessment of ‘value’, and usually 
does so where data are available, but is not interchangeable with it and the two are not 
necessarily correlated. 

ACAs are primarily focussed on aquatic ecological or conservation value such that the 
condition contributes to, but does not solely determine a spatial unit’s value. A spatial unit’s 
value is a composite of several criteria, indicators and measures. Of the measures used in 
these assessments, usually less than 10 per cent are related to aquatic, riparian and/or 
catchment condition. 

Consequently, when in the field, the successful interpretation of a spatial unit’s conservation 
value is reliant on the observer to not view ‘condition’ in isolation from other values (seen or 
unseen). 

Confidence in the AquaScore 

Conservation assessments of landscapes, by their very nature, apply ratings along a 
continuum of values. Hence, the extremes in values (very highs and very lows) are relatively 
easier to determine in the field than defining the cut-offs in between these extreme values 
(e.g. lows, mediums and highs). This is particularly difficult to distinguish between spatial units 
rated as either medium or high. Possible reasons for this difficulty whilst in the field may 
include: 

• insufficient datasets for some spatial units to allow for a precise determination of 
conservation value  

• the differences between spatial units are real, but are not easily observed in the field 
because of ‘hidden’ instream values and  

• often, only a small part of a spatial unit can be seen and assessed in the field. For 
instance, smaller tributaries within a spatial unit may be devoid of values but the main 
channel may have significant values that increase the spatial unit’s overall value. 

A lack of data for some spatial units is recognised as a limitation to any ACA. This limitation 
has been addressed in part by calculating a per cent dependability score for each wetland. 
The spatial unit’s dependability score is the proportion of measures with data for that spatial 
unit against measures that had ‘missing values’ or no data. The dependability score is an 
important parameter when interpreting the AquaScore, or any other conservation value score 
from criterion or indicator level within the ACA. The lower the dependability score for a spatial 
unit means a lower confidence level the user will have in the conservation value. Conversely, 
the higher the dependability scores for a spatial unit, the more confident the user is in the 
conservation value assigned to the spatial unit (Clayton et al. 2006). 

In the end, wetlands or spatial units are ecologically complex and field truthing must be 
undertaken with observer perspective driven strictly by the limitations of each ACA, such as 
scale, datasets, etc. With this approach, an indication of confidence in the accuracy of any 
ACA using AquaBAMM can be reached. In the case of the WBB catchments, the assessment 
results compared well with field truthing results.
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Spatial units inspected 

The six catchments of the WBB contain a total of 944 riverine and 2142 non-riverine spatial 
units. From the 2010 field trip, a total of 31 riverine subsections and 47 non-riverine wetlands 
across the six WBB catchments were inspected by vehicle as part of the field truthing 
exercise (Table 9and Table 11). This equated to approximately 3.1 per cent of the total 
riverine subsections and approximately 2.2 per cent of the total non-riverine spatial units 
within the WBB catchment.  

As non-riverine spatial units can be difficult to access, the majority were inspected from 
gazetted roads or where possible by foot. The issue of accessibility together with the scale of 
the WBB catchment area accounted for the relatively small number of spatial units visited. No 
spatial units were visited in the Fraser Island study area. Despite the small number visited, 
the exercise allowed the direct checking of many of the riverine and non-riverine wetlands and 
covered a range of AquaScores (Table 10 and Table 12). A map of the route taken during the 
field truthing exercise is provided in Figure 6 and Figure 7. Images of spatial units inspected 
during the field are provided in the following plates. 

In addition to those spatial units mentioned in Table 9 to Table 12, a desktop analysis of the 
results for other wetlands was undertaken using satellite imagery (e.g. SPOT). 
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Figure 6: Route undertaken during field truthing exercise for riverine wetlands 

Wide Bay-Burnett riverine and non-riverine Aquatic Conservation Assessment v1.1  58 
Queensland Department of Environment and Resource Management 



 

 

Figure 7: Route undertaken during field truthing exercise for riverine wetlands 
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Table 9: Riverine subsections inspected during field truthing by catchment 
 
ACA study areas or 
catchments  

Subsections traversed Per cent of subsections 
within study area 

Burrum 8 21% 
Burnett 14 3.7% 
Cooloola coast 0 0 
Fraser Island 0 0 
Kolan 3 7.5% 
Mary 6 3.7% 
 31 Per cent of total subsections 

= 3.1 % 
 

Table 10: Riverine subsections inspected during field truthing by AquaScore 
 
AquaScore Total number of 

subsections 
Number of subsections 

field truthed 
Per cent field 

truthed 
Very high 280 15 5.4% 
High  490 9 2.0% 
Medium 194 7 3.6% 
Low 30 0 0% 
Very low   % 
 994 31 3.1% 

 

Table 11: Non-riverine spatial units inspected during field truthing by catchment 
 
ACA study areas or 
catchments  

Spatial units inspected Per cent of spatial units 
within study area 

Burrum 10 2.5% 
Burnett 17 5% 
Cooloola coast 1 0.25% 
Fraser Island 0 0 
Kolan 6 8% 
Mary 13 2.8% 
 47 Per cent of total spatial 

units = 2.2 % 
 

Table 12: Non-riverine spatial units inspected during field truthing by AquaScore 
 
AquaScore Total number of 

spatial units 
Number of spatial 
units field truthed 

Per cent field 
truthed 

Very High 596 10 1.7% 
High  855 17 2.0% 
Medium 656 18 2.7% 
Low 1 0 0% 
Very Low 34 2 6.0% 
 2,142 47 2.2% 
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Photo 1: Bjelke Petersen Dam. Photo: Steven Howell, DERM 
 
This dam is on Barkers Creek to the south east of Murgon. The wetland associated with the 
dam (bu_w00237) is a modified riverine wetland located in a natural channel (H2M1). The 
wetland scored very high for Criterion 3 Diversity and richness, Criterion a 4 Threatened 
species and ecosystems and Criterion 5 Priority species and ecosystems. Overall the 
AquaScore was medium with a relatively low dependability of 41 per cent. 

 

Photo 2: Subsection bu_00103 north-west of Murgon. Photo: Steven Howell, DERM 
 
This subsection scored very high for Criterion 1 Naturalness aquatic and Criterion 7 
Connectivity. Overall the AquaScore was high with very low dependability of 27 per cent. 
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Photo 3: Ban Ban Springs. Photo: Steven Howell, DERM 
 
This wetland scored very high for Criterion 3 Diversity and richness, Criterion 5 Priority 
species and ecosystems, Criterion 6 Special features and Criterion 8 Representativeness. 
This wetland is part of decisions by the fauna and ecology panels (decisions bu_nr_fa_01 and 
bu_nr_ec_02) which identified permanently wet wetlands or artesian springs as having very 
significant aquatic values. 

 

Photo 4: Wetland south-east of Tiaro. Photo: Steven Howell, DERM 
 
This wetland (my_w00225) scored very high for Criterion 1 Naturalness aquatic and Criterion 
8 Representativeness. The overall AquaScore was very low. Three criteria did not have any 
data and the dependability was relatively low at 39 per cent. 
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3.7 General Summary 
Significant environmental features (or geographic areas) that are nominated by agreements 
or instruments such as Ramsar, Directory of Important Wetlands and World Heritage Area, 
influence conservation value results through the ACA process. These features/areas are not 
evenly distributed throughout the WBB catchments and are especially focussed in the coastal 
areas. Wetlands in these areas usually score very high or high with respect to their 
conservation values and due to the distribution of the significant environmental areas, the 
wetlands are often spatially concentrated. For these reasons, for example, catchments such 
as Fraser Island have large numbers of very high value wetlands. 

Field validation (truthing) of the ACA results is important to test the accuracy of the 
assessment. Field truthing is a critical step in any ACA and it precedes final data corrections 
and a final re-run of the assessment. Field truthing was conducted prior to the release of the 
final ACA results. Based on the results from the field truthing, the criterion and AquaScore for 
a number of riverine and non-riverine wetlands was confirmed. For a small number of 
wetlands, the field truthing resulted in some corrections and adjustments being made to the 
data and calculations. 

The dependability score is a percentage of how many available measures have data. The 
dependability does not influence or change the final AquaScore. The ACA results should be 
interpreted in conjunction with the dependability score. For example, where spatial units with 
very low AquaScore values have low dependability, the results should be used with caution 
as the AquaScore may be due to the inherent lack of values or the lack of data. In the case of 
missing data, further survey work may add more data which may, or may not, change the 
AquaScore. 

When compared across Queensland the catchments of the WBB are generally data rich as is 
reflected in the dependability values which are often 50 per cent or greater. The Fraser Island 
and Cooloola coast study areas however, have low levels of dependability in the riverine 
ACAs. This is primarily due to the absence of broadscale datasets which are associated with 
the mainland and not Fraser Island. 

Data availability is never equal for all wetlands in a study area. In the same way, expert 
knowledge is not usually available for every wetland in a study area. Dataset completeness is 
influenced spatially by research effort, enthusiast search effort, political focus, etc. 
AquaBAMM is designed to cope with data deficiencies however, wetlands with complete 
datasets are more likely to show an accurate final conservation value and they are more likely 
to have a species record of significance or other special feature (most likely due to increased 
investigative effort or functional understanding) that results in a very high or high conservation 
value score. 

Whenever lines are drawn on a map (e.g. from the expert panels or Directory of Important 
Wetlands etc), there is a risk that the boundary may be approximate at the scale of the 
individual spatial unit. For these types of decisions the boundary should always be considered 
at the appropriate scale. The wetlands mapping is the fundamental spatial input into this ACA 
and the wetlands are mapped at a scale of 1:100,000, except for areas along the east cost 
which are mapped at the 1:50,000 scale.  
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Wetlands mapping decisions concerning allocation of wetland regional ecosystem class have 
influenced the base data available (i.e. some wetlands associated with riverine drainage lines 
are attributed as palustrine and yet others riverine) however, the wetlands ACA only captures 
information on palustrine (and lacustrine) wetlands. For example, on field inspection some 
wetlands along drainage lines were not captured by the ACA wetland regional ecosystem 
layer, but still appear to be palustrine rather than riverine, such as groundwater-fed wetlands 
associated with the Elliott River for example. This has implications for the riverine ACA 
because only the statutory buffer distance from the riverine drainage line is captured. Options 
where palustrine wetlands along a drainage line exceed the statutory riverine buffer may 
include:  

o wetlands within the wetlands layer identified for future ACAs, or 

o the addition of an extra riverine ACA connectivity measure flagging the 
occurrence of palustrine wetlands along the drainage line. 

Consistency between the riverine and non-riverine ACA ratings needs to align with expert 
panel intentions (i.e. if a riverine expert panel decision identifies special values associated 
with riverine drainage lines), then this same value needs to be attributed for the wetlands ACA 
along the drainage lines within the riverine subunit (if considered appropriate). 

The expert panels and in particular the flora panel, identified a significant number of priority 
species. The usual thresholding for these measures is user defined where the presence of 
one priority species in a spatial unit scores a three and spatial units with more than one 
priority species scored a four. The large number of priority species and records meant that a 
significant number of spatial units scored either a three or a four for these measures which 
usually translates into a very high AquaScore for Criterion 5. It was found that this was 
overwhelming the results for Criterion 5, although the effect on the final AquaScore was not 
as pronounced as Criterion 5 does not have a large influence through the filtering table. The 
use of continuous ascending thresholds based on quartiles was investigated and was found 
to be too punishing and a large number of spatial units had a value of low for criterion 5 and 
then a very low AquaScore result. Based on the underlying distribution of the species records 
per spatial unit, the thresholds were modified to continuous ascending where:  

o spatial units with three or more priority species scored a four 

o spatial units with two priority species scored a three and 

o spatial units with one priority species scored a two. 

This thresholding gave a more realistic set of values and was implemented for riverine and as 
part of measure 5.1.2 only for non-riverine. 

All of the Fraser Island study area is listed on the Directory of Important Wetlands of Australia. 
This means that for both riverine and non-riverine: 

o all spatial units on Fraser Island scored a four for measure 6.3.2 

o indicator 6.3 results were a four 

o criterion 6 results equalled very high and 

o the final AquaScore for all spatial units was very high. 
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Therefore all of Fraser Island scored very high for the final AquaScore and hence there is no 
discrimination in the AquaScore values. The concern is that the Directory of Important 
Wetlands measure (6.3.2) is part of criterion 6 which has a strong influence in the filtering 
table and the AquaScore values are being flooded. The AquaScore values are about relative 
values within a study area and having such a powerful value might be masking the true 
AquaScores. The value for 6.3.2 was therefore changed from four to three in the AquaBAMM 
tool for both riverine and non-riverine and this resulted in discrimination of very high and high 
values for Fraser Island. 

This is the first time that criterion 7 has been implemented for non-riverine. The non-riverine 
filtering table was modified to reflect the inclusion of criterion 7. The modifications reflected 
the criterion 7 decisions in the riverine filtering table. Six decisions were modified by adding 
criterion 7 to the query. Six new decisions were added. Measures 7.2.1, 7.3.2 and 7.5.1 were 
assessed for non-riverine connectivity. An analysis of the results shows that the addition of 
criterion 7 to the filtering table for non-riverine appears to be working well based on a hit 
analysis and the filtering table. 

Dependability for both the Fraser Island and Cooloola coast riverine results appear to be at 
the lower end of the scale, especially when compared with the other study areas. Non-riverine 
dependability does not show this trend. AquaScore dependability is usually focussed around 
an average of 40 to 60 per cent. In ACAs that are data poor (such as the Condamine) the 
dependability is 20 to 40 per cent and in ACAs that are data rich (such as the Brisbane City 
Council area) the dependability is around 60 to 80 per cent. 

Further investigation of the dependability for the individual criteria shows that Fraser Island 
and Cooloola coast have low dependability for criteria 4 and criteria 5. This is due to the 
relative lack of species records for these study areas. 

Areas within protected area estate will be minimally impacted by these scores, but outside 
estates may be a significant issue (e.g. where forestry riparian areas are concerned and the 
risk of increased fragmentation of these without knowledge of their values.  

Small subunit size due to flat terrain and the threshold set by the RivaTools model has 
compounded the problem of low dependencies. Some of these subunits should have been 
amalgamated up to the next level as field inspection did not confirm any obvious terrain 
separation between their catchments. It’s also important to acknowledge that there are true 
data gaps within the Cooloola coast catchment notably in inaccessible parts of the Great 
Sandy Strait coastline and within the Cooloola section of the Great Sandy National Park. 

Given that most of Fraser Island and to a lesser extent Cooloola coast have mainly high and 
very high AquaScores, the lack of data for these measures is not a significant issue. 

The Burnett riverine ACA version 1.0 was released on 18 July 2006. Fifty-two (52) measures 
were assessed under this previous version. In the current version, 59 measures were 
assessed. Since version 1.0 there have been changes to the base wetlands mapping, species 
records, measures assessed etc. Some measures such as QLUMP have not changed. A 
number of spatial units changed values between versions and the main reason for the 
changes is the addition of more special features identified by the expert panels. 
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The expert panels for the current version (v1.1) reviewed the original Burnett ACA expert 
panel decisions and of the original 25 decisions (covering flora, fauna and wetland ecology), 
only one was not implemented in version 1.1 as the values were no longer considered to be 
present. The version 1.1 expert panels added an additional 12 decisions and it is these 
additional decisions, plus refinements to the previous ACA decisions that are the main 
reasons for the differences between versions. 

Due to the comparatively small size of islands, the values can sometimes not be attributed 
and calculated correctly. In the Great Barrier Reef ACA for example, the islands were 
included together as a single study area. In the WBB ACA the following eight islands were 
included as part of the Fraser Island study area: 

o Woody Island – fr_00105 

o Walsh Island – fr_00054 

o Turkey Island – fr_00053 

o Garden Island – fr_00029 

o Stewart Island (Coonangoor) – fr_00021 

o Stewart Island East (not official name) – fr_00020 

o Dream Island – fr_00025 

o Boonlye Point Island (not official name) – fr_00033. 

Each island is a separate subsection. 

After further investigation of the results the values for the islands appear to have been 
attributed and calculated correctly. The data is only as accurate as the coastline, catchments 
layer and wetlands mapping. There are smaller islands with wetlands on them in the Great 
Sandy Strait, but these are below the mapping scale and have not been picked up in these 
layers (e.g. Moonboom Island which has significant melaleuca wetlands connected to 
Bruguiera mangrove wetlands). 

In previous riverine ACAs in coastal areas the predominantly estuarine subsections were 
excluded from the riverine assessment. The exclusion rule does not apply to non-riverine 
ACAs and the subsections are still used for the calculations. The impact of not excluding the 
riverine subsections that are predominately estuarine is minimal. Due to time constraints 
these subsections remained in the riverine ACA. 

During field truthing it was identified that some non-riverine wetlands that received significant 
values for criterion 4 (Threatened species and ecosystems) and criterion 8 
(Representativeness) but are in poor condition, received a very high AquaScore. AquaBAMM 
is a values assessment rather than a condition assessment thus caution is needed so as not 
to devalue a wetland that has significant threatened species habitat and/or is a unique or 
unprotected wetland type. After further investigation of this issue, decision four in the non-
riverine filtering table was slightly modified to address this. The result is that wetlands scoring 
low for criterion 1 and 2 (condition) cannot get a very high Aquascore under decision four. 
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4 Weighting of measures 
The panel members and project officers that attended the three expert panel workshops 
weighted the measures within each indicator. Measures were weighted according to their 
importance to an indicator and based on the following rules: 

1. At least one measure within each indicator must be weighted 10 which is the highest 
weighting.  

2. The other measures within each indicator were weighted compared to the weighting of 10 
assigned in the first step. 

3. It was okay to have different measures with the same weight (i.e. all measures could be 
weighted 10).  

4. Some indicators only had one measure and had already been given a weighting of 10. 

5. Measures shouldn’t be weighted down because of the quality or lack of data for that 
measure. 

The individual weights were averaged and reviewed with particular attention to averages 
having a high variance. In order to improve the statistical reliability of the final weights it was 
decided to average the weights across the entire Wide Bay-Burnett region, rather than 
average the weights for each study area/catchment. 

The final weights for each measure were then applied in the AquaBAMM assessment (Table 
13 and Table 14). The measure number in the following tables relates to the hierarchical 
approach of the AquaBAMM method. The first number refers to a criterion and the second 
number to an indicator within a criterion followed by the individual measure number. 

There are a number of different methods for eliciting expert information, however many of 
these can become very complicated and time intensive. The benefits of refining the weights 
through a more detailed method were considered minimal. The result from the approach 
adopted at the workshop was considered by the AquaBAMM development team to accurately 
reflect the expert panel's decisions. 

Table 13: The average weights for each non-riverine measure 
 
Maximum possible score from participants was 10; but averages are shown here. The total 
number of participants was 17.  
Criteria and 
Indicators 

 Measures Weight 

1 Naturalness Aquatic 
1.1.1 Presence of ‘alien' fish species within the wetland 9.0 
1.1.2 Presence of exotic aquatic and semi-aquatic plants within the 

wetland 
9.9 

1.1.3 Presence of exotic invertebrate fauna within the wetland  8.3 

1.1 Exotic 
flora/fauna 

1.1.4 Presence of feral/exotic vertebrate fauna (other than fish) within 
the wetland  

8.7 

1.4 
Hydrological 
modification 

1.4.5 Hydrological disturbance/modification of the wetland (e.g. as 
determined through EPA wetland mapping and classification) 

9.5 

2 Naturalness Catchment 
2.1 Exotic 
flora/fauna 

2.1.1 Presence of exotic terrestrial plants in the assessment unit 10.0 

2.2 Riparian 
disturbance 

2.2.5 % area of remnant vegetation relative to preclear extent within 
buffered non-riverine wetland: 500m buffer for wetlands >= 8Ha, 
200m buffer for smaller wetlands 

10.0 

2.3.1 % "agricultural" land-use area (i.e. cropping and horticulture) 9.0 
2.3.2 % "grazing" land-use area 8.9 
2.3.3 % "vegetation" land-use area (i.e. native veg + regrowth) 9.1 

2.3 Catchment 
disturbance 

2.3.4 % "settlement" land-use area (i.e. towns, cities, etc) 9.8 
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Criteria and 
Indicators 

 Measures Weight 

2.4 Flow 
modification 

2.4.1 Farm storage (overland flow harvesting, floodplain ring tanks, 
gully dams) calculated by surface area  

9.4 

3 Diversity and Richness 
3.1.2 Richness of native fish 9.5 
3.1.3 Richness of native aquatic dependent reptiles 9.5 
3.1.4 Richness of native waterbirds 9.3 
3.1.5 Richness of native aquatic plants 9.6 
3.1.6 Richness of native amphibians (non-riverine wetland breeders) 9.6 

3.1 Species 

3.1.7 Richness of native aquatic dependent mammals  9.1 
3.2 
Communities/ 
assemblages 

3.2.1 Richness of macroinvertebrate taxa 9.8 

3.3.2 Richness of wetland types within the local catchment (e.g. SOR 
subsection) 

8.9 3.3 Habitat  

3.3.3 Richness of wetland types within the sub-catchment 9.3 
4 Threatened Species and Ecosystems 

4.1.1 Presence of rare or threatened aquatic ecosystem dependent 
fauna species – NCAct, EPBCAct 

9.9 4.1 Species 

4.1.2 Presence of rare or threatened aquatic ecosystem dependent 
flora species - NCAct, EPBCAct 

9.9 

4.2 
Communities/ 
assemblages 

4.2.1 Conservation status of wetland Regional Ecosystems – 
Herbarium biodiversity status, NCAct, EPBCAct 

10.0 

5 Priority Species and Ecosystems 
5.1.1 Presence of aquatic ecosystem dependent 'priority' fauna 

species (expert panel list/discussion or other lists such as 
ASFB, WWF, etc) 

9.8 

5.1.2 Presence of aquatic ecosystem dependent 'priority' flora 
species 

9.8 

5.1.3 Habitat for, or presence of, migratory species (Expert Panel 
list/discussion and/or JAMBA / CAMBA agreement lists and/or 
Bonn Convention) 

9.3 

5.1 Species 

5.1.4 Habitat for significant numbers of waterbirds 8.8 
5.2 
Ecosystems 

5.2.1 Presence of 'priority' aquatic ecosystem 10.0 

6 Special Features 
6.1 
Geomorphic 
features 

6.1.1 Presence of distinct, unique or special geomorphic features 10.0 

6.2 Ecological 
processes 

6.2.1 Presence of (or requirement for) distinct, unique or special 
ecological processes 

10.0 

6.3.1 Presence of distinct, unique or special habitat (including habitat 
that functions as refugia or other critical purpose) 

9.5 

6.3.2 Significant wetlands identified by an accepted method such as 
Ramsar, Australian Directory of Important Wetlands, Regional 
Coastal Management Planning, World Heritage Areas, etc. 

9.6 

6.3 Habitat 

6.3.3 Ecologically significant wetlands identified through expert 
opinion and/or documented study 

9.4 

6.4 
Hydrological 

6.4.1 Presence of distinct, unique or special hydrological regimes 
(e.g. Spring fed stream, ephemeral stream, boggomoss) 

10.0 

7 Connectivity 
7.2.1 The contribution (upstream or downstream) of the spatial unit to 

the maintenance of groundwater ecosystems with significant 
biodiversity values, including those features identified through 
Criteria 5 and/or 6 (e.g., karsts, cave streams, artesian springs) 

10.0 7.2 
Groundwater 
dependent 
ecosystems 

7.3.2 Extent to which the wetland retains critical ecological and 
hydrological connectivity, where it should exist, with floodplains, 
rivers, groundwater, etc. 

9.9 

7.5 Estuarine 
and marine 
ecosystems 

7.5.1 The contribution of the spatial unit to the maintenance of 
estuarine and marine ecosystems with significant biodiversity 
values, including those features identified through Criteria 5 
and/or 6 
 

10.0 
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Criteria and 
Indicators 

 Measures Weight 

8 Representativeness 
8.1.1 The percent area of each wetland type within Protected Areas. 9.6 8.1 Wetland 

protection 8.1.2 The percent area of each wetland type within a 
coastal/estuarine area subject to the Fisheries Act, Coastal 
Management Act or Marine Parks Act. 

9.2 

8.2.1 The relative abundance of the wetland management group to 
which the wetland type belongs within the catchment or study 
area (management groups ranked least common to most 
common) 

9.7 

8.2.2 The relative abundance of the wetland management group to 
which the wetland type belongs within the sub-catchment or 
estuarine/marine zone (management groups ranked least 
common to most common) 

9.5 

8.2.3 The size of each wetland type relative to others of its 
management group within the catchment or study area 

8.8 

8.2.4 The size of each wetland type relative to others of its type within 
a sub-catchment (or estuarine zone) 

8.5 

8.2.5 Wetland type representative of the study area – identified by 
expert opinion 

8.6 

8.2 Wetland 
uniqueness 

8.2.6 The size of each wetland type relative to others of its type within 
the catchment or study area 

8.8 

 
 

Table 14: The average weights for each riverine measure 
 
Maximum score is 10; total number of participants was 18. 

Criteria and 
Indicators 

 Measures Weight 

1 Naturalness Aquatic 
1.1.1 Presence of ‘alien' fish species within the wetland 9.3 
1.1.2 Presence of exotic aquatic and semi-aquatic plants within the 

wetland 
9.8 

1.1.3 Presence of exotic invertebrate fauna within the wetland  8.3 

1.1 Exotic 
flora/fauna  

1.1.4 Presence of feral/exotic vertebrate fauna (other than fish) within 
the wetland  

8.5 

1.2.1 SOR aquatic vegetation condition 7.0 
1.2.2 SIGNAL2 score (Max) 8.1 
1.2.3 AUSRIVAS score - Edge (Min band) 8.6 
1.2.4 AUSRIVAS score - Pool (Min band) 8.5 

1.2 Aquatic 
communities/ 
assemblages  

1.2.9  AUSRIVAS score - Riffle (Min band)  9.0 

1.3.1 SOR bank stability 6.8 
1.3.2 SOR bed and bar stability 6.7 
1.3.3 SOR aquatic habitat condition 7.2 
1.3.4 Presence/absence of dams/weirs within the wetland 9.3 
1.3.5 Inundation by dams/weirs (% of waterway length within the 

wetland) 
9.6 

1.3 Habitat 
features 
modification 

1.3.8 Presence of dredging/extraction (including for navigation) and 
channel modification within the wetland 

8.6 

1.4.1 APFD score - modelled deviation from natural under full 
development 

9.4 

1.4.2 Percent natural flows - modelled flows remaining relative to 
predevelopment 

8.9 

1.4.3 Percent no flows - modelled low flows relative to 
predevelopment 

9.2 

1.4 Hydrological 
modification 

1.4.8  HEV Areas 7.9 
2 Naturalness Catchment  
2.1 Exotic 
flora/fauna 

2.1.1 Presence of exotic terrestrial plants in the assessment unit 10.0 

2.2.1 % area remnant vegetation relative to preclear extent within 
buffered riverine wetland or watercourses 

9.8 

2.2.2 Total number of REs relative to preclear number of REs within 
buffered riverine wetland or watercourses  

7.8 

2.2 Riparian 
disturbance 

2.2.3 SOR reach environs 6.8 
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Criteria and 
Indicators 

 Measures Weight 

2.2.4 SOR riparian vegetation condition 7.1 
2.3.1 % "agricultural" land-use area (i.e. cropping and horticulture) 8.9 
2.3.2 % "grazing" land-use area 8.6 
2.3.3 % "vegetation" land-use area (i.e. native veg + regrowth) 8.9 

2.3 Catchment 
disturbance 

2.3.4 % "settlement" land-use area (i.e. towns, cities, etc) 9.5 
2.4 Flow 
modification 

2.4.1 Farm storage (overland flow harvesting, floodplain ring tanks, 
gully dams) calculated by surface area  

10.0 

3 Diversity and Richness  
3.1.1 Richness of native amphibians (riverine wetland breeders) 9.5 
3.1.2 Richness of native fish 9.8 
3.1.3 Richness of native aquatic dependent reptiles 9.4 
3.1.4 Richness of native waterbirds 9.3 
3.1.5 Richness of native aquatic plants 9.7 

3.1 Species  

3.1.7 Richness of native aquatic dependent mammals  9.1 
3.2.1 Richness of macroinvertebrate taxa 9.8 3.2 

Communities/ 
assemblages  

3.2.2 Richness of REs along riverine wetlands or watercourses within 
a specified buffer distance 

8.8 

3.3.1 SOR channel diversity 8.6 
3.3.2 Richness of wetland types within the local catchment (e.g. SOR 

subsection) 
8.8 

3.3 Habitat  

3.3.3 Richness of wetland types within the sub-catchment 9.3 
4 Threatened Species and Ecosystems  

4.1.1 Presence of rare or threatened aquatic ecosystem dependent 
fauna species – NCAct, EPBCAct 

9.9 4.1 Species 
  

4.1.2 Presence of rare or threatened aquatic ecosystem dependent 
flora species - NCAct, EPBCAct 

9.9 

4.2 
Communities/ 
assemblages 

4.2.1 Conservation status of wetland Regional Ecosystems – 
Herbarium biodiversity status, NCAct, EPBCAct 

10.0 

5 Priority Species and Ecosystems 
5.1.1 Presence of aquatic ecosystem dependent 'priority' fauna 

species (expert panel list/discussion or other lists such as 
ASFB, WWF, etc) 

9.8 

5.1.2 Presence of aquatic ecosystem dependent 'priority' flora 
species 

9.8 

5.1.3 Habitat for, or presence of, migratory species (Expert Panel 
list/discussion and/or JAMBA / CAMBA agreement lists and/or 
Bonn Convention) 

9.4 

5.1 Species 

5.1.4 Habitat for significant numbers of waterbirds 8.9 
5.2 Ecosystems 5.2.1 Presence of 'priority' aquatic ecosystem 10.0 
6 Special Features  
6.1 Geomorphic 
features 

6.1.1 Presence of distinct, unique or special geomorphic features 10.0 

6.2 Ecological 
processes 

6.2.1 Presence of (or requirement for) distinct, unique or special 
ecological processes 

10.0 

6.3.1 Presence of distinct, unique or special habitat (including habitat 
that functions as refugia or other critical purpose) 

9.6 

6.3.2 Significant wetlands identified by an accepted method such as 
Ramsar, Australian Directory of Important Wetlands, Regional 
Coastal Management Planning, World Heritage Areas, etc. 

9.6 

6.3 Habitat 

6.3.3 Ecologically significant wetlands identified through expert 
opinion and/or documented study 

9.4 

6.4 Hydrological 6.4.1 Presence of distinct, unique or special hydrological regimes 
(e.g. Spring fed stream, ephemeral stream, boggomoss) 

10.0 

7 Connectivity 
7.1.1 The contribution (upstream or downstream) of the spatial unit to 

the maintenance of significant species or populations, including 
those features identified through Criteria 5 and/ or 6 

9.4 7.1 Significant 
species or 
populations 

7.1.2 Migratory or routine 'passage' of fish and other fully aquatic 
species (upstream, lateral or downstream movement) within the 
spatial unit 

9.6 
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Criteria and 
Indicators 

 Measures Weight 

7.2 
Groundwater 
dependent 
ecosystems 

7.2.1 The contribution (upstream or downstream) of the spatial unit to 
the maintenance of groundwater ecosystems with significant 
biodiversity values, including those features identified through 
Criteria 5 and/or 6 (e.g., karsts, cave streams, artesian springs) 

10.0 

7.3 Floodplain 
and wetland 
ecosystems  

7.3.1 The contribution of the spatial unit to the maintenance of 
floodplain and wetland ecosystems with significant biodiversity 
values, including those features identified through Criteria 5 
and/or 6 

10.0 

7.5 Estuarine 
and marine 
ecosystems 

7.5.1 The contribution of the spatial unit to the maintenance of 
estuarine and marine ecosystems with significant biodiversity 
values, including those features identified through Criteria 5 
and/or 6 

10.0 

 

5 Ranking of indicators 
The panel members and project officers that attended each expert panel workshop ranked 
the indicators within each criterion. Indicators were ranked according to their importance to a 
criterion and based on the following rules: 

1. At least one indicator within each criterion must be ranked one which is the highest 
ranking.  

2. The other indicators were ranked within each criterion relative to the ranking of one 
assigned in the first step. 

3. It was okay to have different indicators with the same ranking (i.e. all indicators may be 
ranked 1).  

4. Indicator shouldn’t be ranked down because of the quality or lack of data for that 
indicator. 

The individual rankings were averaged and reviewed with particular attention to averages 
having a high variance. In order to improve the statistical reliability of the final rankings it was 
decided to average the ranks across the entire Wide Bay-Burnett region, rather than average 
the ranks for each study area/catchment. 

The final ranks for each indicator were then applied in the AquaBAMM assessment (Table 15 
and Table 16). 
 
 
 



 

Table 15: The average rank for each non-riverine indicator 
 

Maximum rank is 1; total number of participants was 17. 
Criteria Indicator Rank 
1 Naturalness Aquatic  
1.1 Exotic flora/fauna 2 
2 Naturalness Catchment  
2.1 Exotic flora/fauna 2 
2.3 Catchment disturbance 2 
2.4 Flow modification 1 
3 Diversity and Richness  
3.2 Communities/ assemblages 1 
4 Threatened Species and Ecosystems  
4.1 Species 1 
4.2 Communities/ assemblages 2 
5 Priority Species and Ecosystems  
5.1 Species 1 
5.2 Ecosystems 1 
6 Special Features  
6.1 Geomorphic features 3 
6.2 Ecological processes 2 
6.3 Habitat 2 
6.4 Hydrological 1 
7 Connectivity  
7.2 Groundwater dependent ecosystems 2 
7.5 Estuarine and marine ecosystems 1 
8 Representativeness  
8.1 Wetland protection 1 
8.2 Wetland uniqueness 1 
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Table 16: The average rank for each riverine indicator 
 

Maximum rank is 1; total number of participants was 18. 
Criteria Indicator Rank 
1 Naturalness Aquatic 
1.1 Exotic flora/fauna 2 
1.2 Aquatic communities/ assemblages 2 
1.3 Habitat features modification 2 
1.4 Hydrological modification 1 
2 Naturalness Catchment 
2.1 Exotic flora/fauna 3 
2.2 Riparian disturbance 2 
2.3 Catchment disturbance 2 
2.4 Flow modification 1 
3 Diversity and Richness  
3.1 Species 1 
3.2 Communities/ assemblages 1 
3.3 Habitat  1 
4 Threatened Species and Ecosystems 
4.1 Species 1 
4.2 Communities/ assemblages 1 
5 Priority Species and Ecosystems  
5.1 Species 1 
5.2 Ecosystems 1 
6 Special Features  
6.1 Geomorphic features 2 
6.2 Ecological processes 2 
6.3 Habitat 2 
6.4 Hydrological 1 
7 Connectivity  
7.1 Significant species or populations 2 
7.2 Groundwater dependent ecosystems 3 
7.3 Floodplain and wetland ecosystems  1 
7.5 Estuarine and marine ecosystems 2 
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6 Filter Tables 
For each spatial unit, a single ‘summary’ score is derived by combining all of the final Criteria scores/ratings. This summary score is called ‘AquaScore’.  
A series of arithmetic techniques are used to bring data from their raw form through to scores for each criterion. To combine the Criterion scores/ratings in this 
final step, however, arithmetic techniques were considered to mask a number of important effects (as perceived by expert opinion) or to simply not provide 
sufficient discrimination between spatial units. Other authors (e.g. Chessman 2002) also discuss this issue. 
 
Rather than a final arithmetic combination, AquaBAMM uses a criterion rating combination table (or ‘filtering’ decision table) that provides an ordered series of 
‘decisions’ that are tested against the final criterion ratings for each spatial unit (Table 17). Each decision is a unique combination of criterion ratings that is 
associated with a final AquaScore category. The decisions are effectively a number of ‘if-then’ statements and are tested in sequence for each spatial unit. An 
AquaScore is assigned immediately when a match is achieved between the Criterion rating combination of the ‘decision’ and that of the ‘spatial unit’. This 
combination table (or filtering table) technique has previously been used successfully in the DERM’s terrestrial BAMM (EPA 2002). 
 
It is important to note that, unlike previous steps through the AquaBAMM Tool, the AquaScore may be one of five categories (i.e. Very Low, Low, Medium, High or 
Very High). This increased level of discrimination at the AquaScore level provides for a more useful conservation assessment tool and enables more informed 
management decisions. 
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Table 17: Criteria rating combination table (filter table) as used for the Wide Bay-Burnett riverine ACA 
 

Decision Order 

1 
Naturalness 
Aquatic 

2 
Naturalness 
Catchment 

3 
Diversity and 
Richness 

4  
Threatened 
Species and 
Ecosystems 

5  
Priority Species 
and Ecosystems 

6 
Special 
Features 

7 
Connectivity Additional 

Criteria AquaScore 

0 0 equal to (No 
data) and 

equal to (No 
data) and 

equal to (No 
data) and 

equal to (No 
data) and 

equal to (No 
data) and 

equal to (No 
data) and 

equal to (No 
data)  

  No data 

1 1 equal to 
(Very High) 
and 

equal to 
(Very High) 
and 

equal to 
(Very High) 
and 

equal to 
(Very High) 
and 

equal to (Very 
High) and 

equal to 
(Very High) 
and 

equal to 
(Very High)  

  Very High 

2 2 equal to 
(Very High) 
and 

    equal to 
(Very High) 
and 

equal to (Very 
High) and 

  equal to 
(Very High)  

  Very High 

3 3 equal to 
(Very High 
or High)  

            and number of 
Criteria with 
Very High >= 4 

Very High 

4 4           equal to 
(Very High)  

    Very High 

5 5 equal to 
(Low) and 

equal to 
(Low) and 

equal to 
(Low) and 

equal to 
(Low) and 

equal to (Low) 
and 

equal to 
(Low) and 

equal to 
(Low)  

  Very Low 

6 6 equal to 
(Low) and 

equal to 
(Medium) and

equal to 
(Low) and 

equal to 
(Low) and 

equal to (Low) 
and 

equal to 
(Low) and 

equal to 
(Low)  

  Very Low 

7 7 equal to 
(Very High) 
and 

    equal to 
(Very High)  

        High 

8 8 equal to 
(Very High) 
and 

      equal to (Very 
High)  

      High 

9 9   equal to 
(Very High) 
and 

  equal to 
(Very High)  

        High 

10 10     equal to 
(Very High) 
and 

      equal to 
(Very High)  

  High 
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Decision Order 

1 
Naturalness 
Aquatic 

2 
Naturalness 
Catchment 

3 
Diversity and 
Richness 

4  
Threatened 
Species and 
Ecosystems 

5  
Priority Species 
and Ecosystems 

6 
Special 
Features 

7 
Connectivity Additional 

Criteria AquaScore 

11 11 equal to 
(Very High) 
and 

equal to 
(Very High) 
and 

equal to 
(Very High)  

          High 

12 12 equal to 
(High) and 

  equal to 
(Very High)  

          High 

13 13 equal to 
(Very High 
or High) and 

          equal to 
(Very High)  

  High 

14 14     equal to 
(Very High) 
and 

equal to 
(Very High) 
and 

equal to (Very 
High)  

      High 

15 15         equal to (High) 
and 

  equal to 
(Very High)  

  High 

16 16   equal to 
(Very High) 
and 

equal to 
(Very High) 
and 

    equal to 
(High)  

    High 

17 17   equal to 
(Very High) 
and 

      equal to 
(High)  

    High 

18 18 equal to 
(High) and 

equal to 
(Very High) 
and 

      equal to 
(High)  

    High 

19 19   equal to 
(Very High) 
and 

  equal to 
(High) and 

  equal to 
(High)  

    High 

20 20   equal to 
(Very High) 
and 

    equal to (High) 
and 

equal to 
(High)  

    High 

21 21 equal to 
(High) and 

    equal to 
(High) and 

equal to (High)        High 
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Decision Order 

1 
Naturalness 
Aquatic 

2 
Naturalness 
Catchment 

3 
Diversity and 
Richness 

4  
Threatened 
Species and 
Ecosystems 

5  
Priority Species 
and Ecosystems 

6 
Special 
Features 

7 
Connectivity Additional 

Criteria AquaScore 

22 22         equal to (Very 
High or High) 
and 

equal to 
(High)  

    High 

23 23 equal to 
(Very High 
or High) and 

  equal to 
(High) and 

equal to 
(High)  

        High 

23a 24           equal to 
(High)  

    High 

24 25       equal to 
(Very High or 
High)  

        Medium 

25 26         equal to (Very 
High or High)  

      Medium 

26 27     equal to 
(High) and 

      equal to 
(High)  

  Medium 

27 28 equal to 
(Medium) 
and 

  equal to 
(High)  

          Medium 

28 29 equal to 
(Very High 
or High or 
Medium) 
and 

equal to 
(Very High or 
High or 
Medium) and 

        equal to 
(High)  

  Medium 

29 30     equal to 
(High) and 

  equal to 
(Medium)  

      Medium 

30 31         equal to 
(Medium) and 

  equal to 
(High)  

  Medium 

31 32   equal to 
(High) and 

equal to 
(High) and 

    equal to 
(High)  

    Medium 

32 33   equal to 
(High) and 

      equal to 
(High) and 

equal to 
(High)  

  Medium 
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Decision Order 

1 
Naturalness 
Aquatic 

2 
Naturalness 
Catchment 

3 
Diversity and 
Richness 

4  
Threatened 
Species and 
Ecosystems 

5  
Priority Species 
and Ecosystems 

6 
Special 
Features 

7 
Connectivity Additional 

Criteria AquaScore 

33 34 equal to 
(Medium) 
and 

equal to 
(High) and 

      equal to 
(High)  

    Medium 

34 35   equal to 
(High) and 

  equal to 
(Medium) and 

  equal to 
(High)  

    Medium 

35 36   equal to 
(High) and 

    equal to 
(Medium) and 

equal to 
(High)  

    Medium 

36 37 equal to 
(Medium) 
and 

    equal to 
(Medium) and 

equal to 
(Medium)  

      Medium 

36a 38           equal to 
(Medium)  

    Medium 

37 39 equal to 
(Very High 
or High or 
Medium) 
and 

equal to 
(Very High or 
High or 
Medium) and 

equal to 
(Very High or 
High or 
Medium) and 

      equal to 
(Very High 
or High or 
Medium)  

  Medium 

38 40 not equal to 
(Very High) 
and 

not equal to 
(Very High)  

          and number of 
Criteria with 
Low or No data 
>= 4 

Very Low 

1000 41 equal to 
(Very High 
or High or 
Medium or 
Low or No 
data) and 

equal to 
(Very High or 
High or 
Medium or 
Low or No 
data) and 

equal to 
(Very High or 
High or 
Medium or 
Low or No 
data) and 

equal to 
(Very High or 
High or 
Medium or 
Low or No 
data) and 

equal to (Very 
High or High or 
Medium or Low 
or No data) and 

equal to 
(Very High 
or High or 
Medium or 
Low or No 
data) and 

equal to 
(Very High 
or High or 
Medium or 
Low or No 
data)  

  Low 



 

In the case of the Wide Bay Burnett River Riverine Assessment, the Criterion rating combination table has 41 separate ‘decisions’ that were constructed and 
ordered by expert opinion and expert panel processes. The number of decisions and their structure, however, may be varied if necessary by simple adjustment in 
the Tool. 
 
The criteria rating combination table may contain decisions that are based on scores for a single criterion or scores for multiple criteria. For example: 
 
• Decision 4 If Criterion 6 = Very High, then AquaScore = Very High 
 
• Decision 18 If Criterion 1 = High AND Criterion 2 = Very High AND Criterion 6 = High, then AquaScore = High. 
 
To reiterate, decisions within the combination table are deliberately ordered and tested in sequence. Once a spatial unit triggers a decision, it is assigned the 
AquaScore relevant to that decision and further testing against the combination table ends for that spatial unit. 
Combination (or filtering tables) with large numbers of decisions can be difficult to establish and specific attention was paid to ensure that all decisions are 
theoretically possible, and that there was no duplication within or between decisions. 
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Table 18: Criteria rating combination table (filter table) as used for the Wide Bay-Burnett non-riverine ACA 
 

Decision Order 

1 
Naturalness 
Aquatic 

2  
Naturalness 
Catchment 

3  
Diversity and 
Richness 

4  
Threatened 
Species and 
Ecosystems 

5  
Priority 
Species and 
Ecosystems 

6  
Special 
Features 

7 
Connectivity 

8 
Representativ
eness 

Additional 
Criteria 

AquaScore 

0 0 equal to (No 
data) and 

equal to (No 
data) and 

equal to (No 
data) and 

equal to (No 
data) and 

equal to (No 
data) and 

equal to 
(No data) 
and 

equal to (No 
data) and 

equal to (No 
data)  

  No data 

1 1 equal to 
(Very High) 
and 

equal to 
(Very High) 
and 

equal to (Very 
High) and 

equal to 
(Very High) 
and 

equal to 
(Very High) 
and 

equal to 
(Very 
High) and 

equal to 
(Very High) 
and 

equal to (Very 
High)  

  Very High 

2 2 equal to 
(Very High) 
and 

    equal to 
(Very High) 
and 

equal to 
(Very High) 
and 

  equal to 
(Very High) 
and 

equal to (Very 
High)  

  Very High 

3 3 equal to 
(Very High) 
and 

equal to 
(Very High) 
and 

          equal to (Very 
High)  

  Very High 

4 4 equal to 
(Very High or 
High or 
Medium) and 

equal to 
(Very High 
or High or 
Medium) 
and 

  equal to 
(Very High) 
and 

      equal to (Very 
High)  

  Very High 

5 5           equal to 
(Very 
High)  

      Very High 

6 6 equal to 
(Low) and 

equal to 
(Low) and 

equal to (Low) 
and 

equal to 
(Low) and 

equal to 
(Low) and 

equal to 
(Low) and 

equal to 
(Low) and 

equal to (Low)    Very Low 

7 7   equal to 
(Medium or 
Low) and 

equal to (Low) 
and 

equal to 
(Low) and 

equal to 
(Low) and 

equal to 
(Low or 
No data) 
and 

equal to 
(Low) and 

equal to 
(Medium or 
Low)  

  Very Low 

8 8 equal to 
(Very High) 
and 

    equal to 
(Very High 
or High) and 

      equal to (High)   High 
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Decision Order 

1 
Naturalness 
Aquatic 

2  
Naturalness 
Catchment 

3  
Diversity and 
Richness 

4  
Threatened 
Species and 
Ecosystems 

5  
Priority 
Species and 
Ecosystems 

6  
Special 
Features 

7 
Connectivity 

8 
Representativ
eness 

Additional 
Criteria 

AquaScore 

9 9 equal to 
(Very High) 
and 

      equal to 
(Very High) 
and 

    equal to (High)   High 

10 10 equal to 
(Very High) 
and 

equal to 
(Very High) 
and 

    equal to 
(Very High)  

        High 

10a 11     equal to (Very 
High) and 

      equal to 
(Very High)  

    High 

11 12     equal to (Very 
High) and 

        equal to (Very 
High)  

  High 

11a 13 equal to 
(Very High or 
High) and 

          equal to 
(Very High)  

    High 

12 14 equal to 
(Very High) 
and 

      equal to 
(Very High 
or High) and 

    equal to (Very 
High)  

  High 

13 15 equal to 
(High) and 

equal to 
(Very High) 
and 

  equal to 
(Very High 
or High)  

          High 

14 16 equal to 
(High) and 

equal to 
(Very High) 
and 

    equal to 
(Very High)  

        High 

15 17 equal to 
(High) and 

equal to 
(High) and 

equal to (Very 
High) and 

        equal to (High)   High 

15a 18           equal to 
(High)  

      High 

16 19   equal to 
(High) and 

equal to (Very 
High)  

            Medium 

17 20     equal to (Very 
High) and 

        equal to (High)   Medium 

18 21 equal to 
(High) and 

equal to 
(High or 
Medium) 
and 

          equal to (Very 
High or High)  

  Medium 
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Decision Order 

1 
Naturalness 
Aquatic 

2  
Naturalness 
Catchment 

3  
Diversity and 
Richness 

4  
Threatened 
Species and 
Ecosystems 

5  
Priority 
Species and 
Ecosystems 

6  
Special 
Features 

7 
Connectivity 

8 
Representativ
eness 

Additional 
Criteria 

AquaScore 

19 22       equal to 
(High)  

          Medium 

20 23         equal to 
(Very High)  

        Medium 

20a 24         equal to 
(High) and 

  equal to 
(Very High)  

    Medium 

20b 25     equal to (High) 
and 

      equal to 
(Very High)  

    Medium 

21 26 equal to 
(Medium) 
and 

equal to 
(High) and 

      equal to 
(Medium)  

      Medium 

22 27   equal to 
(High) and 

equal to (High) 
and 

  equal to 
(Medium)  

        Medium 

23 28   equal to 
(High) and 

  equal to 
(Medium) 
and 

  equal to 
(Medium)  

      Medium 

24 29 equal to 
(Medium) 
and 

    equal to 
(Medium) 
and 

      equal to 
(Medium)  

  Medium 

25 30 equal to 
(High or 
Medium) and 

equal to 
(Very High)  

              Medium 

25a 31 equal to 
(Very High or 
High or 
Medium) and 

equal to 
(Very High 
or High or 
Medium) 
and 

        equal to 
(High)  

    Medium 

26 32 equal to 
(Very High or 
High or 
Medium) and 

equal to 
(Very High 
or High or 
Medium) 
and 

equal to 
(Medium) and 

        equal to 
(Medium)  

  Medium 

26a 33           equal to 
(Medium)  

      Medium 
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Decision Order 

1 
Naturalness 
Aquatic 

2  
Naturalness 
Catchment 

3  
Diversity and 
Richness 

4  
Threatened 
Species and 
Ecosystems 

5  
Priority 
Species and 
Ecosystems 

6  
Special 
Features 

7 
Connectivity 

8 
Representativ
eness 

Additional 
Criteria 

AquaScore 

26b 34 equal to 
(Very High) 
and 

equal to 
(Very High) 
and 

equal to (Very 
High)  

            Medium 

26c 35         equal to 
(Medium) 
and 

  equal to 
(High)  

    Medium 

26d 36   equal to 
(High) and 

      equal to 
(High) and 

equal to 
(High)  

    Medium 

27 38 equal to 
(Very High or 
High)  

              and number 
of Criteria 
with Very 
High >= 4 

Very High 

28 39                 and number 
of Criteria 
with Low or 
No data >= 4 

Very Low 

29 40                 and number 
of Criteria 
with High >= 
3 

Medium 

30 41                 and number 
of Criteria 
with Medium 
>= 4 

Medium 

1000 42 equal to 
(Very High or 
High or 
Medium or 
Low or No 
data) and 

equal to 
(Very High 
or High or 
Medium or 
Low or No 
data) and 

equal to (Very 
High or High or 
Medium or 
Low or No 
data) and 

equal to 
(Very High 
or High or 
Medium or 
Low or No 
data) and 

equal to 
(Very High 
or High or 
Medium or 
Low or No 
data) and 

equal to 
(Very High 
or High or 
Medium or 
Low or No 
data) and 

equal to 
(Very High 
or High or 
Medium or 
Low or No 
data) and 

equal to (Very 
High or High or 
Medium or 
Low or No 
data)  

  Low 

 



 

7 Summary and recommendations 
The results of an ACA, or AquaBAMM assessment output, may be used in a number of ways 
and for a number of purposes. Well founded ecological or conservation values for aquatic 
ecosystems are a useful input to many natural resource management decision making 
processes including, for example, regional planning, development assessment, tenure 
negotiations or protected area estate review. In addition to the use of final AquaBAMM 
analysis scores, subordinate elements from each assessment may also be used for 
management and planning purposes. For example, prioritising natural resource management 
actions within a catchment (or other spatial unit) for rehabilitation, protection of high ecological 
value areas or other on-ground works may be achieved through the use of data from 
individual measures within AquaBAMM.  

Interpretation of the WBB ACA results for the purposes of management priority or for 
development of management actions has not been undertaken as part of this project. 

An analysis of the filtering table and how many spatial units triggered at each decision was 
performed. There does not appear to be any major inconsistencies in the hit analysis. In the 
longer term the hit analysis for all the ACAs should be compared to see if there are any 
redundant decisions or decisions that are inconsistent. 

Within the Cooloola coast catchment the small subunit size due to flat terrain and the 
threshold set by the Rivatools model has compounded the problem of low dependencies. 
Field inspection did not confirm any obvious terrain separation between their catchments. It is 
recommended that the next time an ACA is completed for Cooloola coast that the subunits 
are reviewed and adjacent ones with marginal terrain differences amalgamated. Recommend 
that dependability is used as an overlay when interpreting the results for all catchments but 
especially Fraser Island and Cooloola coast. 

It is important to acknowledge that there are true data gaps within the Cooloola coast 
catchment notably in inaccessible parts of the Great Sandy Strait coastline, and within the 
Cooloola section of the Great Sandy National Park. Further survey work in these areas would 
benefit future ACAs as well as a range of other planning processes. 

LIDAR Highest Astronomical Tide mapping should be used to define the differences between 
islands and estuarine wetlands. 

In order to assist with interpretation of the results the streams above the HAT and the 
estuaries should be coloured as riverine and below as estuarine when displaying the 
AquaScore values. 

Species habitat models and pest habitat mapping from DEEDI were available but were unable 
to be implemented due to time constraints and as an alternative, the species records were 
used. Habitat models usually provide a more ecologically realistic indication of habitat and is 
the preferred avenue for including species information in the ACAs. Future ACA versions 
should incorporate these habitat models, where possible. 

Riverine wetlands as mapped by the Queensland Wetlands Program were not included in the 
riverine ACA. The ACA was based on the stream network from the QWP and the subsections. 
The ACA values are assigned to the subsection and the assumption is that all riverine 
wetlands (regardless of mapping source) have the relevant values. Further work is required to 
incorporate the excluded riverine wetlands into the riverine ACA. 
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