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Table 6: Integration of the EPA framework and the t otal economic value approach 
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Irrigation x (x)

Farm use x (x)

Stock water x (x)

Aquaculture x (x)

Consumption of aquatic species x x (x)

Primary Recreation (x) x

Secondary Recreation x (x) x

Visual Recreation x (x) x x

Human consumption x (x)

Industrial Use x (x)

Cultural and Spiritual Values x x x x x x x x

Aquatic Ecosystems x x x x x x x x
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2.5 Water quality standards 

Different uses of water attract different water standards, which are determined by the 
States. In the Burdekin Dry Tropics region no Queensland guideline values have been 
established, so default values apply (Table 7).  

Provision of safe drinking water is seen as an essential service in developed countries 
because of its importance to public health outcomes. Over the last twenty years, the 
scope and stringency of quality requirements and monitoring regimes in developed 
countries, including Australia, has increased. This has been in response to increased 
awareness of the toxic impact of chemicals, pesticides and radiological compounds. 
Developments in the science of detecting contaminants and the technology to remove 
them may also have played a role. Drinking water quality depends on the quality of the 
raw source water supply and the treatment processes that raw water undergoes prior to 
human consumption. Both the type and level of contaminants in source water, drive the 
choice of treatment technologies and hence investment decisions. (PC 2000:37). 

A commonly used definition of drinking water is water that is intended for human 
consumption and other domestic uses. It may be used directly from the tap, or indirectly 
in beverages or foods prepared with water. Bathing and showering may be among its 
other uses. Drinking water needs to be safe to use and pleasant to drink. The Australian 
Drinking Water Guidelines state: “drinking water should be safe to drink for people in 
most stages of normal life, including children over six months of age and the very old. It 
should contain no harmful concentrations of chemicals or pathogenic micro-organisms, 
and ideally it should be aesthetically pleasing in regard to appearance, taste and odour.” 
The guidelines also define drinking water as water “.. that, based on current knowledge, 
is safe to drink over a lifetime; that is, it constitutes no significant risk to health.” Water 
that meets all of the above criteria is also called potable water.  
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Table 7: Recommended guidelines for definition of w ater quality  

Source: EPA (2006:59) 

Note: These are the defaults where no Queensland guidelines values are available, as is the case 
in the Burdekin Dry Tropics region 

 

 

2.6 Intrinsic values of ecosystem and waterways 

The Burdekin Dry Tropics region is a largely modified system. Only a small part of the 
region is safeguarded and managed in formal reserves, while the vast majority of land (ca 
96%) is being grazed with intensive land uses (including farming, urban and industrial) 
covering the remaining area.  

Impact on waterways and wetlands are both direct and indirect (Table 8), resulting, in 
most cases, in the decline or loss of biodiversity and ecosystem function.  
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Table 8: Human impacts on the ecology of waterways and wetlands 

Source: compiled from Kingsford et al. (2005) 

Principal modification Impacts 

River regulation �  Interruption of natural flows of water, sediments, nutrients, energy 
and biota 

�  Changes in channel characteristics, habitat availability and flow 
regime 

�  Reversal of seasonality, reduced variability and altered rates of 
rise and fall of river levels 

�  Deprival of floodplains of water 

Catchment disturbance 
by grazing, vegetation 
clearing, urbanisation, 
mining and agriculture 

�  Alteration of physical habitat within riparian zones 
�  Changes to hydrology of freshwater systems, including 

development of salinity 
�  Increases in sediment and nutrient loads of streams 

Intentional or accidental 
introduction of ‘pest’ 
species 

�  Devastation of freshwater and estuarine ecosystems  
�  Competition for food and habitat 
�  Predation on local native species 
�  Examples; algae ssp; weeds such as rubbervine, water hyacinth, 

alligator weed; fish: European carp, tilapia; other animal species: 
cane toad, feral pigs, water buffalo 

 

In defining Environmental Values, it is necessary to assess the state of a stream or 
wetland, and to relate the state – and changes to it – to the use and management of 
water, waterways, and related parts of the natural system. This requires the collation and 
review of quantitative and qualitative data. Many of the consumptive use values are 
directly attributable to the amount of water that is available at the point of consumption – 
and the quality of that water in terms of its suitability for the desired purpose. Many of the 
other values, however, are related to the state of the water ways and waterways.  

A series of attributes exist (Figure 5 ), which help describe the condition of a creek’s or 
wetland’s reach, bank, riparian and aquatic environments, which in turn determine its 
ecological values and may impact on its cultural and non-consumptive use values. 

In some instances areas and wetlands have been classified in recognition of their special 
values. Examples of such recognition are: National parks and other conservation areas 
including fauna and flora reserves, conservation parks, environment parks and marine 
protected areas. Recognition of ecological values of international significance is 
demonstrated through the declaration of World Heritage Areas, Ramsar sites, Biosphere 
Reserves and Wetlands of International Significance. Under the Australian Constitution, 
the creation and management of national parks and other nature conservation areas is 
the responsibility of State governments. However, 15 parks and reserves across Australia 
are administered by the federal government, including the Wet Tropics and Great Barrier 
Reef (DFAT 2006).  

There are also 145 marine protected areas, which cover almost 38 million ha. They range 
from Commonwealth Marine Parks, such as the Great Barrier Reef Marine Park, to fish 
habitat reserves, fish sanctuaries, aquatic reserves, conservation areas, marine parks 
and marine and coastal parks. Of these, the federal government has responsibility for 19 
areas, New South Wales eight, the Northern Territory three, South Australia 15, 
Tasmania three, Victoria three, Western Australia 13 and Queensland 81. 
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Figure 5: Attributes of a water course or body, whi ch will affect its uses and 
values 

Source: Water Quality Online (2006) 

 

 

WHAs are defined, under Article 2 of the World Heritage Convention, as “natural sites or 
precisely delineated natural areas of outstanding universal value from the point of view of 
science, conservation or natural beauty” (UNESCO 2006). Natural WHAs meet at least 
one of the criteria shown in Table 9. 

Table 9: Criteria applicable to Natural World Herit age Areas 

Source: UNESCO (2006) 

Category Criteria 

Natural World 
Heritage Area 

�  be outstanding examples representing major stages of earth's history, 
including the record of life, significant ongoing geological processes in the 
development of landforms, or significant geomorphic or physiographic 
features 

�  be outstanding examples representing significant ongoing ecological and 
biological processes in the evolution and development of terrestrial, fresh 
water, coastal and marine ecosystems and communities of plants and 
animals 

�  contain superlative natural phenomena or areas of exceptional natural 
beauty and aesthetic importance 

�  contain the most important and significant natural habitats for in-situ 
conservation of biological diversity, including those containing threatened 
species of outstanding universal value from the point of view of science or 
conservation 

 

The Governments of Australia have made a commitment to recognise Australia's most 
important wetlands. The States and Territories, and the Commonwealth Government, 
have jointly compiled a Directory of Important Wetlands in Australia. The Directory 
identifies and recognises Australia's nationally important wetlands, and it provides 
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information about the different wetland types and the flora and fauna that are dependent 
on these wetland ecosystems. In 2001 the third edition of the Directory was released. 
This identified 851 nationally important wetland sites around Australia (CALM 2005). 
Wetlands of National Importance meet at least one of the criteria shown in Table 10. 

Table 10: Criteria applicable to Wetlands of Nation al Importance 

Source: DEH (2006a) 

Criteria 

�  is a good example of a wetland type occurring within a biogeographic region in Australia  
�  plays an important ecological or hydrological role in the natural functioning of a major wetland 

system/complex  
�  is a wetland which is important as the habitat for animal taxa at a vulnerable stage in their life 

cycles, or provides a refuge when adverse conditions such as drought prevail  
�  supports 1% or more of the national populations of any native plant or animal taxa  
�  supports native plant or animal taxa or communities which are considered endangered or 

vulnerable at the national level  
�  is of outstanding historical or cultural significance. 

 

Of the 851 nationally important wetlands in Australia, in June 2002, 56 wetlands were 
also recognised as being "internationally important" under the Ramsar Convention's List 
of Wetlands of International Importance (CALM 2005). 

Wetlands may receive inclusion in the List of Wetlands of International Importance (the 
"Ramsar List"; Ramsar, 2006). The inclusion of a site in the Ramsar List confers upon it 
the prestige of international recognition and obliges the government to take all steps 
necessary to ensure the maintenance of the ecological character of the site. The 
Convention on Wetlands, signed in Ramsar, Iran, in 1971 is an intergovernmental treaty 
which provides the framework for national action and international cooperation for the 
conservation and wise use of wetlands and their resources. Wetlands of International 
Importance meet at least one of the criteria shown in Table 11. 

Once a site is designated to the List of Wetlands of International Importance under the 
Convention, the relevant Contracting Party must ensure that the site is managed such 
that its ecological character is maintained DEH (2006b). The ecological character of a site 
is "the sum of the biological, physical, and chemical components of the wetland 
ecosystem, and their interactions, which maintain the wetland and its products, functions, 
and attributes" (Ramsar Convention Bureau 2000b).  

Australia's obligations to protect and maintain the ecological character of its Ramsar sites 
is reflected in national legislation through the Environment Protection and Biodiversity 
Conservation (EPBC) Act 1999 (DEH 2006c). The Act introduces an environmental 
assessment and approval regime for actions that have, may have or are likely to have a 
significant impact on Ramsar Wetlands and most importantly, establishes new standards 
for managing Ramsar wetlands through the Australian Ramsar Management Principles 
(DEH 2005). 
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Table 11: Criteria for Ramsar Listing  

Source: Ramsar (2006) 

GROUP A: Sites containing representative, rare or unique wetland types 

 �  contains a representative, rare, or unique example of a natural or near-
natural wetland type found within the appropriate biogeographic region 

GROUP B: Sites containing representative, rare or unique wetland types 

Criteria based 
on species and 
ecological 
communities 

�   supports vulnerable, endangered, or critically endangered species or 
threatened ecological communities 

�  supports populations of plant and/or animal species important for 
maintaining the biological diversity of a particular biogeographic region 

�  supports plant and/or animal species at a critical stage in their life cycles, or 
provides refuge during adverse conditions 

Specific criteria 
based on 
waterbirds 

�  regularly supports 20,000 or more waterbirds 
�  supports 1% of the individuals in a population of one species or subspecies 

of waterbird 

Specific criteria 
based on fish 

�  supports a significant proportion of indigenous fish subspecies, species or 
families, life-history stages, species interactions and/or populations that are 
representative of wetland benefits and/or values and thereby contributes to 
global biological diversity 

�  is an important source of food for fishes, spawning ground, nursery and/or 
migration path on which fish stocks, either within the wetland or elsewhere, 
depend 

 

Under the Fisheries Act 94, the Queensland State Government can declare and protect 
Fish Habitat Areas (DPI 2005). The measure was introduced several decades ago to 
counter the growing impacts of coastal development on Queensland's fisheries. The aim 
is to provide long-term protection for a network of fish habitats that are essential to 
sustaining these fisheries. Declared Fish Habitat Areas currently give protection to 
inshore and estuarine fish habitats that are important for sustaining local and regional 
fisheries. Once an area is declared as a FHA, it equally protects all habitat types (e.g. 
vegetation, sand bars and rocky headlands) from direct physical disturbance and coastal 
development. Criteria that lead to the declaration of a Fish Habitat Area are shown in 
Table 12. 

Two levels of management categories are awarded A and B, with ‘A’ offering the highest 
level of protection. In general terms, a Fish Habitat ‘A’ is declared over areas that contain 
fish habitats that are critical for fisheries productivity and sustainable fishing in the short 
and long term and to maintain the ecological character and integrity of undisturbed 
fisheries habitats. This management level does not impact on the normal day-to-day uses 
of the areas by the community (e.g. boating and fishing) but does severely restrict 
development related disturbances.  
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Table 12: Criteria for Fish Habitat Areas under the  Fisheries Act 1994 (Qld) 

Source: DPI (2005) 

Domain Criteria 

Fisheries criteria �  Fish species richness  
�  Presence and abundance of regionally targeted species  
�  Level of existing fisheries within the area  
�  Links between the area and external or regional fisheries  

Habitat criteria �  Size  
�  Diversity of habitat types  
�  Presence of a functioning riparian buffer zone (riverbank)  
�  Degree of disturbance from instream artificial structures e.g. jetties  
�  Water quality  
�  Existing disturbance from water impoundment structures  
�  Expected future disturbance  
�  Compatibility with state and local government plans 

Unique features �  Presence of regionally unique fish habitat features    
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3 Uses and values of waterways in the Burdekin 
Dry Tropics region  

3.1 Overview  

The Burdekin River catchment includes five major subcatchments: Upper Burdekin, 
Cape–Campaspe, Belyando–Suttor, Bowen–Broken, and Lower Burdekin – Haughton 
(Figure 6 ).  

Situated largely within the dry topics, except for some northerly tributaries stretching into 
the wet tropics, the streams in the Study Area show a range of natural flow regimes. Most 
streams are naturally intermittent or ephemeral. The presentation below will focus on 
each of these sub catchments in turn. It will provide an inventory of the values for each 
section of the river system including he main river courses, tributaries, wetlands, weirs 
and dams and estuaries. 

Much of the Study Area is characterised by dry-tropical savanna landscapes used for 
extensive cattle grazing but it contains a wide range of vegetation types – from the wet 
tropical complex rainforests to low sclerophyll woodlands. A wide array of wetland types, 
from freshwater to saline, and from permanent to ephemeral is also present. Land uses 
other than cattle grazing include irrigated agriculture (mainly sugar cane and other crops), 
army training land, nature conservation, mining, forestry, urbanisation, industry (e.g. 
sugar mills), and power generation.  

Townsville and Thuringowa are the main urban centres in the region but are outside the 
definition of the Study Area. Other urban areas include Charters Towers (Upper Burdekin; 
OESR 2000), Pentland (Cape–Campaspe), Mount Coolon (Belyando–Suttor), Collinsville 
(Bowen–Broken; Anon. 2005), and Ayr, Home Hill, Giru and Brandon (Lower Burdekin – 
Haughton; OESR 2001; Greiner et al. 2003b).  

Irrigation, mainly in the Lower Burdekin – Haughton subcatchment is the largest user of 
surface water. However, water is also supplied for power generation, industry and mining 
in the central and south-eastern sections of the study area and the adjacent Fitzroy River 
catchment, and for urban use. 

The water resource infrastructure includes dams, weirs, channels, pipelines, pumps and 
pumping stations in the Burdekin-Haughton Water Supply Scheme, the Bowen–Broken 
Water Supply Scheme and the Running River systems. This includes major dams 
(Burdekin Falls Dam, Eungella Dam, Paluma Dam), and weirs (Charters Towers Weir, 
Gorge Weir, Blue Valley Weir, Bowen River Weir, Clare Weir, Val Bird Weir, Giru Weir) 
(Brizga et al. 2005). 
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Figure 6:  Study area with subcatchments and key wa ter infrastructure 

Source: DNR (2004:6)  
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Cultural and spiritual values of waterways mainly relate to indigenous people and are 
based on maps and statements in “ A caring for country plan” (Custodians 2005). 
Traditional territories are broadly specified in this report and consequently statements of 
traditional ownership made here are approximate and subject to correction. 

The agricultural sector is the largest consumer of water in the catchment (Table 13), with 
90% of total consumption. The sector uses almost 900,000 ML/a, with the vast majority of 
the water being used in the Lower Burdekin subcatchment. The urban sector uses 
approximately 6%, with the estimate for the Lower Burdekin including Townsville–
Thuringowa. Industrial water use (4%) is mainly for coal mines in central Queensland. 

Table 13: Water use by sectors 

Source: DNR (2002:60-67) 
Note: Agricultural sector estimates assume that all current licences are utilised. Upper Burdekin 
includes 3,700 ML/a for aquaculture; Lower Burdekin excludes 10,500 ML/a notional provision for 
riparian pumpers 

Subcatchment Urban 
(ML/a) 

Industrial 
(ML/a) 

Agriculture  
(ML/a) 

Stock and 
Domestic 

(ML/a) 

Upper Burdekin 4,000 3,200 31,100 150 

Belyando–Suttor 140 610 64,000 710 

Bowen–Broken 1,785 28,770 12,600 790 

Lower Burdekin – Haughton 55,800 5,200 792,530 800 

Total 61,725 37,780 899,230 2,450 

 

In terms of non-consumptive uses, the Burdekin Dry Tropics region contains – in whole or 
in part – a number of areas that have received special classification because of values 
that the national and international community attributes to them. Specifically, they are 
World Heritage Areas and Wetlands of National Significance (including Ramsar 
wetlands).  

The Study Area is cauched between two World Heritage Areas. From one, the Wet 
Tropics WHA, which includes the upper ridges of the eastern tributaries to the upper 
Burdekin River, it draws part of its water. To the other, the Great Barrier Reef WHA, it 
discharges its water. Inscribed in 1981 and 1988, respectively, both WHAs meet all of the 
four key criteria (Section 2.5) and fulfil the conditions of integrity (DEH 2006a). 

The Study Area further contains a series of wetlands. The DNR (2004) Environmental 
Conditions Report for the Burdekin water resources region identifies a series of 
floodplains and wetlands (p70ff). These are identified in Figure  7. 

Wetlands typically feature higher biodiversity within the broader landscape and are 
ecological ‘hotspot’ (DNR 2004). Wetlands are often important at the regional level and 
locally, and some are considered to be of significance at the State level or higher 
(Arthington & Hegerl 1998; Hegerl 1993). Those considered as being of national 
significance are listed in Table 14. The criteria refer to the explanations provided in 
Section 2.5. Bowling Green Bay is further classified as a Wetland of International 
Importance and is Ramsar-listed (Section 2.5).  

 


