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STREAMS AND WETLANDS IN THE BURDEKIN DRY TROPICS REGION

Executive Summary

This report assembles data and information relevant to the uses and values of the
streams and waterways of the Burdekin Dry Tropics region. The document is preliminary
in the sense that it draws on published data and information, which are accessible to a
desktop study. It does not draw on the body of information which has not been published,
and the knowledge and information which have not been formally recorded. The report
also does not cover cultural values of Traditional Owners, which are collated in a
separate process. This report thus presents a first step in a process of a comprehensive
assessment of waterway values, which will be followed up by workshops, consultations,
and other means.

Definitions are critical to appreciate the scope of the work.

The study focuses on waterways. It differentiates two types of waterways. Firstly, there
are streams, which include rivers and creeks. These are complex but essentially linear
bodies of water draining areas — referred to as basins — under the influence of gravity,
from elevated areas of land towards sea level. Waterways can be permanent or
ephemeral. Secondly there are wetlands. Wetlands include a diversity of waterbodies
including swamps, marshes, billabongs, lakes, saltmarshes, mudflats, mangroves, coral
reefs (in this case the Great Barrier Reef), fens, peatlands, or bodies of water — whether
natural or artificial, permanent or temporary. Water within these areas can be static or
flowing, fresh, brackish or saline.

The geographical scope of the Study Area is the Burdekin Dry Tropics region. This is
defined to mean the Burdekin River basin and adjacent areas, as described in the
Burdekin Dry Tropics NRM Plan. However, two areas are specifically excluded from the
study, namely the coastal areas north of the Haughton River and the coastal areas
between the Bogie River and Bowen. Specifically included in the study area are:

o Cape Upstart and associated wetlands
o The Haughton River basin and some adjacent coastal basins

o The Burdekin Marine Extent, which is the marine influence area adjacent to
the above outlined land area

Water and waterways serves multiple functions. They have a use function, and a ‘waste
disposal’ function. In regards to the latter, waterways are significant assets because of
their assimilative capacity: They can carry waste materials and pollutants, dilute them,
and — for some substances — aid in processing wastes into less undesirable forms. This
function is specifically important in relation to water quality because water quality
problems occur when this capacity is exceeded or overexploited. Increasingly recognised
are a third group of economic benefits of water, associated with value for aesthetics,
recreation, and fish and wildlife habitat.

The identification of uses and values of waterways is a critical step in the process of
defining Environmental Values and setting water quality targets across landscapes. The
process for setting targets is governed by the National Water Quality Management
Strategy (NWQMS), and based on the assessment of the “environmental values”
associated with waterways. In Queensland, the Environmental protection Agency (EPA)
has developed a framework for implementing the water quality (WQ) framework. This
framework categorises environmental values in the first instance, into primary industries,
recreation and aesthetics, human consumption, industrial use, cultural and spiritual
values, and aquatic ecosystems (Table 1).

The EPA WQ framework places emphasis on present day and consumptive uses of
water. However, it does deal with and explicitly integrate a range of social, cultural,



ecological and intrinsic values of waterways. It therefore has the potential — if
implemented carefully — to avert the risk of the process being driven by parochial and
partial perspectives and interests.

Table 1: Summary of waterway Environmental Values

Environmental Values Explanations

" Irrigation irrigating crops such as sugar cane, lucerne, etc

'% Farm use such as in fruit packing or milking sheds, etc,

12 Stock water

2 |Aquaculture such as barramundi or red claw farming

E Consumption of aquatic species such as wild or stocked fish or crustaceans

Oystering

_é § Primary Recreation with direct contact with water such as swimming or snorkelling
§ % Secondary Recreation with no direct contact with water such as sailing

& £|Visual Recreation such as picnicking, bushwalking, sightseeing
Human consumption raw drinking water supplies for human consumption
Industrial Use such as power generation, manufacturing plants
Cultural and Spiritual Values including the cultural values of traditional owners
Agquatic Ecosystems | | supporting pristine or modified aquatic ecosystems
Seagrasses

Many of the intrinsic and non-consumptive use values are manifest in the declaration of
areas, wetlands and marine areas as conservation areas including National Parks,
Conservation Reserves, World Heritage Areas, Ramsar listed areas, Marine Protected
Areas. These areas are taken to possess default Aquatic Ecosystem Values. Aquatic
ecosystems are further separated into three types of ecosystems, those that retain their
full ecological function, slightly to moderately disturbed systems, and highly disturbed
systems.

The report adopts the EPA WQ framework as the principal way of structuring the
information about waterways, which is relevant for assigning Environmental Values. To
deal with the spatial extent of the Study Area, the data section of the report is structured
on a subcatchment basis — following the distinction of subcatchments in the DNR (2002)
Burdekin Draft Water Resources Plan (Table 2).

This standard approach is expanded to take into account relevant aspects of the water
quality debate, which do not fit easily into the subcatchment approach, specifically Lake
Dalrymple and the Burdekin Marine Extent. There is also a section on the Environmental
Values of groundwater. Where it appeared useful for the implementation of the EAP WQ
framework — specifically in terms of increasing the spatial resolution of the report — these
principal areas were further stratified are shown in the Table below. The Environmental
Value description of streams is conducted separately from wetlands.
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Table 2: Structure of the data section of the repor  t

Subcatchment or principal area/aspect of Sub-stratification
interest (Report section containing data)

Upper Burdekin (3.2) Burdekin river above Lake Dalrymple
Wet Tropics Tributaries
Dry Tropics Tributaries
Wetlands of the Upper Burdekin subcatchment

Cape — Campaspe (3.3) Streams
Wetlands
Belyando — Suttor (3.4) Belyando River basin

Suttor River basin

Wetlands of the Belyando-Suttor subcatchment
Burdekin Falls Dam (Lake Dalrymple) (3.5)
Bowen — Broken (3.6) Bowen River basin

Broken River basin

Wetlands of the Bowen-Broken subcatchment

Lower Burdekin (3.7) Haughton River Floodplains including Bowling
Green Bay

Burdekin Delta
Cape Upstart
Groundwater (3.8)

Burdekin Marine Extent (3.9)

This report brings together information from an extensive array of data sources to support
the process of Environmental Value setting. It also identifies a series of data gaps and
suggests ways to address those. The determination of Environmental Values will have to
negotiate a nested set of scales — from the site-specific to the regional. Its challenge is to
maintain the regional perspective when setting site-specific Values, specifically if those
sites are far upstream.

It is apparent from the data inventory compiled in this report that there is a general
scarcity of information on uses and values, compounded by an imbalance of information
availability. Specifically:
More is know about consumptive use values than non-consumptive and intrinsic
values.

The information density follows an east-west gradient. More is know about the
coastal strip (Lower Burdekin) than the other subcatchments, and specifically the
far western parts of the catchment.

Information on freshwater wetlands appears to be specifically sparse. Some
names could be located on maps but no information was available.

There is a focus on water use data rather than water quality data because it is
easily measureable, licencable and tangible, and relates to the ‘economic’
aspects of water use.

The picture of waterways in the Burdekin Dry Tropics Region exemplifies a number of
dichotomies.

Itis a large catchment — albeit with a very small coastal section.



It is predominantly located in a dry climate — yet at its centre is the largest water
storage in Queensland.

There are few conservation areas across the vast expanse of the region — yet it is
embedded between two World Heritage Areas. The Burdekin River sources a
significant proportion of its water from the Wet Tropics World Heritage Area and
discharges it into the Great Barrier Reef World Heritage Area.

In the Study Area, there is a clear focus on consumptive use values of water,
despite the fact that specifically at the bottom end of the Burdekin-Haughton
catchment there are a diversity of wetland ecosystems of national and
international significance. These are also recognised fish nurseries and support a
commercial and recreational fishery. The wetlands have been shown to be
negatively impacted by land-use related changes to water quality and quantity.

Given proposed future water demand and allocation scenarios, the agricultural,
industrial and urban use values of water continue to receive priority over socio-
cultural and ecological considerations, which appear almost non-existent.

Water use in the catchment is specifically associated with irrigation, most prominently in
the Lower Burdekin. However, industrial and urban water uses are gaining in significance.
Water is also increasingly being transferred out of the basin for urban water use
(Townsville/Thuringowa), industrial water use (Central Queensland coal fields) and more
irrigated agriculture (coastal areas around Bowen).

The capacity of Burdekin Falls Dam exceeds the current demand for water by sectors.
However, these demands are increasing — specifically those associated with transfers of
water out of the basin. Importantly as the total demand approaches capacity, the question
of reliability of water supply and risk management become more pressing and require
prioritisation of uses and values. The question of quality of water also becomes more
pressing since water for human consumption needs to comply with guidelines for potable
water.

Ecological parameters of streams and wetlands, and water quality have been modified to
varying degrees due to human economic activity in the streams and wetlands across the
Study Area. Across the vast grazing lands of the rangelands sections cattle grazing has a
major impact (a) where cattle have direct access to streams and wetlands and (b) due to
the removal of vegetation cover through grazing and subsequently increased soil erosion.
In the floodplains sections of the Study Area, a combination of factors including irrigation
— with associated draining and modification of wetlands, alteration of flow regimes,
barriers to fish movement, nutrient input etc — and degradation through weeds, pest
animals, and other urban and economic development have caused ecological damage to
highly significant coastal, estuarine and marine areas.

The NWQMS is about integrated waterway management with a specific focus on water
quality. The integration aspects are multifold:

It deals with the traditional in-stream water quality issues (physical-chemical
pollutants) as well as of pollutant loads, alterations to in-stream and riparian
habitat, physical form and flow (Bennett & Moss 2006).

It is an opportunity to integrate water quantity and water quality issues into a
common and cohesive framework for water-related decision making.

It is necessarily based on an integrated assessment of environmental, economic
and socio-cultural dimensions.

It brings together the roles and responsibilities of different government, non-
government and industry bodies in dealing with waterway management.
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It brings together a wide range of industry, user and intrinsic interest in
waterways in the region.

The regional context is paramount because of the fact that the two uses with the most
stringent water quality requirements are end-of-catchment uses, and both attract default
Environmental Values.

The areas that receive the end-of-catchment waters are areas of highest
ecological values, which are manifest in World Heritage status, status as marine
protected area, Wetlands of National Significance, Ramsar listing, and Fish
Habitat Areas. High quality of water entering these ecosystems is the key to
affording them the stipulated level of protection, safeguarding them for the future,
ensuring the future productivity of regional fisheries, and meeting international
obligations.

Water for human consumption needs to meet highest quality standards. The
majority of drinking water extracted from the Burdekin River system — and
projected to increase significantly in the future — is taken from the Haughton River
(after transfer from the lower Burdekin River) and pumped to the major population
centre of Townsville/Thuringowa.

These end-of-catchment requirements are important determinants for water quality
targets upstream: unless there is dilution and processing of pollutants and contaminants
during their journey down the river, they will detrimentally affect these values.



1 Introduction

1.1 The need for improving water management and water quality

The desire to improve water quality and related environmental matters in the Burdekin
catchment — and other regions for that matter — is driven by two key considerations:

Lessen and/or remediate down-stream effects.

Improved water quality will lessen (potential) adverse impacts on the water
quality in the Great Barrier Reef (GBR) lagoon and support the health of the
biodiversity of the Great Barrier Reef, thereby safeguarding existing and future
values and uses.

Improve the benefits derived from water, waterways and water ways.
Improved water management and quality will have a series of beneficial effects in
a terrestrial/in-stream context including:

o enable water to be put to a greater diversity of uses and provide more
ecosystem services,

o enable water to be used more efficiently,
o reduce conflicts and manage conflicting demands for water,

o support the ecological and non-use values of water and aquatic
ecosystems.

The first consideration is a key driver of water quality policy in Australia and Queensland,
with specific emphasis on the GBR catchment, and is therefore elaborated on more
extensively below. The second consideration is generally about the efficient use of
natural resources and the distribution of benefits and costs of natural resource use
among existing user and stakeholder groups, and between existing and future
generations.

Williams (2001) surmises that, on the balance of existing scientific evidence, the impact
of changes in water quality, as a result of changing land use run-off from the land, poses
the single greatest environmental threat to the GBR World Heritage Area. There are a
series of water quality issues in the GBR region (Haynes & Schaffelke 2004).

Terrestrial runoff, and the sediments and nutrients carried in it, have always influenced
the GBR ecosystem. While the volume of freshwater runoff affecting the GBR has always
been naturally variable, human activities in the GBR catchment over the past 150 years
have changed concentrations of nutrients and sediment in runoff to a high degree and
other substances have been added to the cocktail. There are a range of pollutants
potentially impacting on the GBR World Heritage Area including sediments, nutrients
(primarily nitrogen and phosphorous compounds), pesticides and petrochemicals.
Pollutant runoff from agriculture on the catchment of the GBR is the most important water
quality threat to inshore ecosystems of the GBR (Brodie et al. 2001b; Haynes et al. 2001;
Furnas, 2003: 281).

The Burdekin River system is a major contributor of sediment and other materials and
pollutants of the Great Barrier Reef lagoon. Part of the explanation of the basin’s impact
and importance in the context of the GBR is its relative size in relation to other river
basins (Figure 1). The Burdekin and Fitzroy Rivers are the two largest rivers entering the
lagoon (Coastal CRC 2003). The basin is also large in absolute terms, covering in excess
of 133 thousand square kilometres of land.
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Figure 1:  River basins in the GBR catchment
Source: Brodie et al. (2003)
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It is a high priority basin for action to reduce discharge of pollutants into the GBR lagoon,
being one of only two basins in the Great Barrier Reef catchment (the other one being the
Fitzroy) that is rated as “high risk” against all four criteria encapsulating various aspects of
the (potential) impact that basin discharge might have on the water quality in the GBR
lagoon (Greiner et al. 2003):

bio-physical ‘risk’ generated by (potential) land-based pollutants to marine
ecosystems,

risk from (lack of) social capacity for change;
risk from urban and agricultural future development pressure;

risk to (value of) marine industries

The main influence area within the Burdekin NRM Region of moderate flood events of the
Burdekin River is shown in Figure 2 . Moderate flood events are approximately 3-7ML.
Other coastal creeks and rivers influence areas are minor when compared to the
Burdekin River, and are possibly restricted to embayments around the mouths of the
individual rivers and creeks (Lewis et al, in review).

In periods of high flow, the Burdekin River can affect the lagoon and reach mid-shelf parts
of the barrier reef with a plume of river water sediments that can extend far up the coast,
well north of the Burdekin NRM Region (Hutchings et al. 2005; Lewis et al, in review).

Figure 2:  Marine influence area of the Burdekin Ri  ver and NRM-region
Source: Kindly provided by the GBRMPA
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The Coastal Catchments Initiative (CCI) is an Australian Government program that seeks
to deliver significant, targeted reductions in the discharge of pollutants to agreed “hot
spots” (CEOGOW 2003). The Great Barrier Reef catchment is considered such a hot
spot. The Coastal Catchments Initiative is supporting the development and
implementation of a Water Quality Improvement Plan for the Burdekin Dry Tropics region.

The Water Quality Improvement Plan (WQIP) will be integrated within the Burdekin Dry
Tropics NRM Plan and Regional Implementation Strategy (BDTB 2005). It is also closely
aligned with, and one strategy for implementation of the Reef Water Quality Protection
Plan (DPC 2003).

The Coastal Catchments Initiative will support this by providing appropriate water quality
modelling and monitoring measures, and region-specific support for the uptake of
improved land management practices by working with various government agencies and
science providers. This cooperation will integrate activities aimed at developing tools and
techniques to meet the short and longer-term requirements for target setting, monitoring
and modelling under the Reef Plan.

Specific assistance will include:

Developing Water Quality Improvement Plans in high risk catchments (Reef Plan
Action D4);

Sharing experiences between catchments where Water Quality Improvement
Plans are being developed (Reef Plan Action F8);

Providing a mechanism to deliver on water quality objectives through regional
delivery (Reef Plan Action G1);

Developing water quality targets for the Burdekin Dry Tropics Region (Reef Plan
Action H1); and

Implementing, monitoring and reviewing the effectiveness and integration of
Water Quality Improvement Plans in relevant planning processes (Reef Plan
Action 18).

The Water Quality Improvement Plan provides an opportunity for the community to
determine environmental values for waterways in the Burdekin catchment and to set
water quality objectives and targets for reducing pollution.

Environmental Values (EVs) are defined in the National Water Quality Management
Strategy as the qualities of the waterways that make them suitable to support particular
aquatic ecosystems and human uses. Environmental Values should provide a common
vision of the values and uses of a waterway for the whole community.

This Report will contribute to the establishment of environmental values for waterways
and waterways in the Burdekin Dry Tropics region by providing an inventory of uses and
values, based on publicly available information, as a basis for broader community
consultation.

1.2 Definitions

For the purpose of this study, we define streams to mean rivers and creeks, both
permanent and ephemeral. Rivers and creeks are complex but essentially linear bodies
of water draining areas — referred to as basins — under the influence of gravity, from
elevated areas of land towards sea level (Kingsford 2005:21).



Streams can be classified into four classes based on their flow characteristics (BRIZGA
ET AL. 2005:E105).

Type 1 streams are virtually perennial in their upper reaches with base flows from
the upper catchments enough to prevent stagnation, such streams also have
numerous perennial water holes

Type 2 streams are ephemeral with few permanent waterholes and insufficient
base flow to displace surface runoff from semi-permanent and ephemeral
waterholes

Type 3 streams have large pools (in stream waterholes and/or off-channel lakes)
that are maintained by ground water. There are two distinct classes:

o Base flow is adequate to displace surface runoff.
o Base flow is inadequate to displace surface runoff.

Type 4 streams have artificially supplemented base flows that create perennial
flow conditions. They include irrigation water distributaries and irrigation tail water
drains.

Wetland are defined DEH (2006a) as including swamps, marshes, billabongs, lakes,
saltmarshes, mudflats, mangroves, coral reefs, fens, peatlands, or bodies of water —
whether natural or artificial, permanent or temporary. Water within these areas can be
static or flowing, fresh, brackish or saline.

We use the term waterways to mean streams and wetlands.

The Study Area for this report is the geographical region as defined by the “Burdekin Dry
Tropics Region”. Two areas are specifically excluded from the study, namely the coastal
areas north of the Haughton River and the coastal areas between the Bogie River and
Bowen. Specifically included in the study area are:

o Cape Upstart and associated wetlands
o The Haughton River basin and some adjacent coastal basins
o Marine influence area adjacent to the above outlined land area

1.3 Terms of reference

Based on the requirements of the Coastal Catchment Initiatives in the Burdekin Dry
Tropics region, this project conducted a desktop study and, on the basis of existing
information. Specifically, it:

Compiled an inventory of waterway assets
Identified uses, values, and issues relevant to waterways in the Burdekin region

Explained significant processes and pressure points that will or are likely to
impact on future management of waterways, including conflicting stakeholder
aspirations

Identified and prioritized information gaps

Scoped future research needs and priorities based on the identification of key
social and economic management questions, and

10
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Recommended questions and approaches for further R&D that will generate an
understanding of the social and economic processes and pressure points that will
affect the health of rivers, floodplains, wetlands and estuaries in the study area.

A systematic review of the existing information, literature and data sets collected for the
region was undertaken with focus on the use and non-use values associated with
waterways in the Burdekin Dry Tropics region, encompassing rivers, waterways/lagoons,
floodplains, wetlands, estuaries and coastal/marine waters.

The project outcomes include:

Consolidated understanding, based on current information, of uses and values —
social, economic, cultural and environmental — associated with waterways in the
Burdekin Dry Tropics region

Identification and prioritization of knowledge gaps

Proposition of possible scientific approaches to fill those gaps

1.4 Outline of the report

This introductory section is followed by four sections.

Section 2 discusses frameworks for assessing uses and values of natural goods. It
provides further detail on the EPA framework in the context of the National Water Quality
Management Strategy and goes on to critique these approaches in the context of the of
“total economic value” concept. It stresses the importance of non-use values for water in
addition to those values identified in the EPA framework.

Section 3 presents the data for the Burdekin Catchment by subcatchments using the
framework developed in Chapter 2. It describes each major part of the river system
including rivers, dams and impoundments, wetlands and groundwater.

Section 4 presents a discussion and synthesis. It asks what we know about uses and
values, what we don’t know about uses and values and what is required for the
implementation of the EPA water quality framework. It also poses research questions and
suggests possible approaches and methods of investigation.

Section 5 sets out the conclusions of the study.
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2 Frameworks for assessing uses and values of
waterways and wetlands

2.1 The National Water Quality Management Strategy

The National Water Quality Management Strategy (NWQMS) was introduced by the
Commonwealth, State and Territory Governments in 1992 as a response to growing
community concern about the condition of the nation's waterways and the need to
manage them in an environmentally sustainable way. The Strategy's aim is: ‘To protect
and enhance the quality of water resources while maintaining economic and social
development’.

The Australian Government has developed a suite of documents to assist regional groups
to set water quality targets, which includes a Handbook which outlines the steps to be
followed in setting water quality targets (EA 2002). These steps are reproduced here
since they describe the process followed by the research project.

2.1.1 Setting WQ targets - step 1: Identify catchment and all relevant waterways

A catchment is the area of land drained by a river or lake and its tributaries (including
groundwater). Environmental values will need to be set for streams, rivers, lakes,
wetlands, estuaries and coastal or marine waterways within the catchment. Large
catchments may be more manageable if they are broken into subcatchments. In some
cases, catchment boundaries may need modification to take account of major aquifers
crossing catchment boundaries.

The group will need to identify the catchment or subcatchments in question. Topographic
maps can be used to assist in identifying catchment and subcatchment boundaries. State
and local government boundaries should also be taken into consideration.

Ideally, environmental values should be set for each water body, flowing or static, in the
catchment. However, logistically it may be difficult to designate environmental values and
water quality targets for every stream, tributary, bay or aquifer within the region on an
individual basis and the group may wish to consider grouping like waterways to simplify
this task.

2.1.2 Setting WQ targets - step 2: Divide waterways into similar sections for
identification of environmental values.

Catchments consist of a number of linked waterways such as streams, rivers, lakes,
wetlands and estuaries. Targets set upstream may influence the values and targets set
downstream and vice-versa.

To set values for waterways within a catchment, each water body should be divided into
distinct sections or segments. For example, an estuary may need to be divided for the
purposes of establishing water quality targets because some sections may support
fishing or swimming or are associated with a wildlife conservation reserve.

Topographic maps, catchment management maps and others such as street directories
will help define major boundaries in the waterways throughout the catchment.
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Sections of waterways may be identified based upon:

major changes in the stream network (where tributaries join the main river
channel);

planning unit and other administrative boundaries;

natural and artificial barriers (major dams, weirs and natural barriers such as
waterfalls, rapids, wetlands);

major changes in land use (national parks, state parks, conservation areas,
reserves, forests, plantations, boundaries of natural vegetation types);

a distinct change in water use, indicative of a change of environmental value (for
example, a groundwater mound used for drinking water supply);

tidal limit and boundaries between intermittent and permanent streams; and

discharge points and major disturbance sites (sewerage and industrial discharge
points, sand and gravel extraction, dairies, piggeries and cattle feedlots).

2.1.3 Setting WQ targets - step 3: Identify the existing and future environmental
values for each water body.

The next step is to designate environmental values for each section. The community and
other stakeholders should begin by identifying the environmental values they want to
protect now and in the future. This process will explicitly involve broad community
consultation and consideration of ecological, social and economic factors and the
aspirations and expectations of the local community.

Environmental values should be determined for all waters and these sections, with a
particular water body often holding more than one value. For each section of water, the
regional planning group should list:

the types of water uses and activities (such as drinking water, agricultural,
industrial, ecosystem protection and recreation);

the number and location of these uses and activities;

any default values, uses or activities (waterways in a World Heritage area or
marine park will have the environmental value of aquatic ecosystem protection as
a minimum and may also have others);

the duration of these uses (recreation may apply only at certain times of the
year);

proposed future uses or activities; and

any other environmental, social and economic considerations that may influence
the selected environmental values.

Many waterways will have default environmental values that should not be compromised
(Table 3). For example, waterways encompassed by National Parks, conservation
reserves, World Heritage areas or classified as Ramsar wetlands will have the default
environmental value of aquatic ecosystem protection and in many cases will have others
such as recreation and aesthetics. Similarly, the environmental value of drinking water
should not be compromised for waterways (including groundwater aquifers) that are
designated for this purpose. In these waterways, the default environmental value will not
exclude the assignment of other environmental values (e.g. primary industries -
production of aquatic foods for human consumption) but the default value will generally
take precedence.

13



Table 3: Examples of land uses or conventions that may attract default
environmental values

Source: EA (2002)

Environmental value Designated land use/convention

Aquatic ecosystems World Heritage Areas
Ramsar Wetlands
National Parks
Treaty/convention
Conservation Reserves
Areas of National Environmental Significance
Sanctuaries (e.g. Whale)
Threatened or protected species

Primary industry Gazetted fishing zone
Recreation and aesthetics Designated recreation areas (swimming holes,
(primary and secondary contact) beaches, pools etc)

Designated scenic lookouts and trails

Drinking water Designated drinking water source (aquifer or surface)

The Handbook (EA 2002) further explains that information for setting Environmental
Values may come from a number of sources, including:

Maps

Surveys

Local knowledge

Discussions

Reports

Planning documents

Scientific information

Monitoring data
The Handbook proposes categories for consideration in setting environmental values to
achieve objectives. The categories are called ‘environmental values’ and “describe what
we want and need to protect. They outline values and beneficial uses of the environment

that are important for healthy ecosystems, public benefit, industry and health that require
protection from the effects of pollution and waste discharges” (EA 2002:4-5).

2.2 EPA Water Quality Management Framework

In Queensland, the Environmental protection Agency (EPA) has developed a framework
for implementing the NWQMS.

This report compiles existing information to assist the implementation of the EPA Water
Quality Management Framework in the Burdekin Dry Tropics Region. It consolidates
existing information provided in a variety of publicly available documents and data
sources into one paper, and interprets that information through a ‘uses and values’ lens.

14



STREAMS AND WETLANDS IN THE BURDEKIN DRY TROPICS REGION

As such, it provides the information necessary for informed debate and decision making
in the consultation process outlined in the EPA Water Quality Management Framework.

The conceptual design and specified methodology of this project are firmly embedded
within the EPA Water Quality Management Framework (WQMF).

The principal legislative basis for water quality management in Queensland is the
Environmental Protection (Water) Policy 1997 (EPP Water), which embodies the
principles of the National Water Quality Management Strategy. The EPP Water includes
a process for determining the “Environmental Values” (EVs) of waterways and
corresponding water quality objectives (WQO - also referred to as “Targets”) for different
indicators of water quality such as pH, nutrients and toxicants. Protecting or achieving the
identified water quality objectives for a waterway means the corresponding environmental
values and uses of that waterway will be protected. The Framework is shown in Figure 3.

Figure 3: EPA Water Quality Management Framework
Source: EPA 2005b

This framework categorises environmental values in the first instance, into primary
industries, recreation and aesthetics, human consumption, industrial use, cultural and
spiritual values, and aguatic ecosystems (EPA 2005a; EPA 2006). Some categories are
further stratified. Table 4 illustrates the suite of environmental values.
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Table 4: Definition of Environmental Values in the Queensland Water Quality
Guidelines

Source: EPA (2006:120f)

The Guidelines (EPA 2005c) suggests that the values should:
Have support from the local community, interest groups and the wider region;
Be consistent with the area’s needs;
Consider the needs of downstream communities; and

Consider the values of downstream receiving waterways.

The Guidelines also state that setting of an environmental value may aim to:

Improve the current water quality conditions;
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Achieve a different water quality in each of a number of specified segments of a
water body;

Recognise that a section of a waterway cannot achieve a certain water quality at
a particular time; or

Maintain or protect the current condition of a water body and ensure no
degradation of the current water quality occurs.”

2.3 Economic benefits framework

2.3.1 Welfare economic assessments of environmental goods

The above frameworks for establishing environmental values are developed in the
context of the Australian and Queensland governments developing and implementing
policy for water quality improvement and protection. They represent an example of how
concepts of environmental values are applied to a specific conservation issue and
translated into the policy arena. It therefore appears useful to review these frameworks in
the context of a theoretical framework of values of environmental goods and services.

The welfare — in the sense of well-being — that society derives from environmental goods
consists of a number of benefits. These benefits include values that do not directly relate
to the outputs that can be consumed by industries and/or individuals.

The concept of ‘total economic value’ (Hodge & Dunn 2001) encapsulates the various
welfare contributions that environmental goods provide. It is based on earlier work by
Boyle and Bishop (1985) on the value of wildlife resources. Figure 4 provides a
stratification of uses and values.

As such the total economic value approach is a welfare economics framework, which is
based on the identification — and quantification — of the linkages between the
environmental condition (or change) and human activity. It establishes the link between
an environmental function and the flow of environmental services which people value.

Figure 4:  The components of total economic value
Source: Adapted from Hodge and Dunn (2001)

Aesthetic value
Recreational value Non-consumptive
Educational value use value

Distant use value

Direct use
value > USE value

Total
economic
value

Consumptive use value

Indirect use value )
Option value

Existence value
NON-USE

Bequest value
value

Philanthropic value
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Non-use (or passive use) benefits are those that society derives from the landscape
without actually using it. Examples include:

The benefits of preserving the environment for possible future use (option value),

The satisfaction derived from being able to pass the landscape on to future
generations (bequest value),

The benefits derived from simply knowing that the landscape is there and in good
health, even if there is no intention of ever using it (existence value), and

The satisfaction derived from knowing that other people derive non-use benefits
from it (philanthropic value).

Specific definitions include:

Option value — the amount of money society would be willing to pay for retaining
an option to use a good (eg. an area, facility, species) that would be difficult or
impossible to replace or for which no close substitute is available (Smith, 1983) .

Henry, 1987 stresses that such a demand may exist even when there is no
current intention to use the good in question and the option may never be

exercised.

Existence value - the amount society would be willing to pay to know that a

particular natural good exists, eg. a native fish exists in its natural habitat (Loomis

et al. 2000; Sharp & Kerr 2005).

Bequest value — the amount society would be willing to pay today so that future
generations will have good water quality or native fish in their natural habitat
(Loomis et al. 2000).

Philanthropic value — the amount society would be willing to pay today as a result

of individuals’ desire to improve the material, social, and spiritual welfare of
humanity through the preservation of good water quality or native fish in their
natural habitat.

Atkins and Burdon (2006) apply the total economic value concept to the case of water
quality improvement in a Danish fjord. They summarise the values of the coastal fjord
landscape as those shown in Table 5.

Table 5

Total economic value of a coastal / estuari

Source: Atkins and Burdon (2006)

ne ecosystem

Use Values

Direct use values

Recreation
Commercial fishing
Agriculture/industry
Drinking purposes
Biodiversity value
Landscape
Research/education
Tourism/ecotourism
Human health

Indirect use values

Recreation
Landscape
Biodiversity value
Aesthetic values
Tourism/ecotourism
Research/education
Human Health

Option values

Future uses as per

direct and indirect use

values

Non-use values

Existence values

Estuary and coastal
zone as an object of
intrinsic value, as a
gift to others, and as
a responsibility
(stewardship)
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Another way of capturing the values of environmental systems and landscapes is by
looking at the types of ecosystem services that these landscapes (or elements) provide,
how they contribute to human well-being and how changes affect human well-being. This
is the approach adopted by the Millennium Ecosystem Assessment project (MEA 2006).
It groups ecosystem services into:

Provisioning services:
providing sources of food, fibre, employment and income

Regulating services:
maintaining the environmental conditions that support life
including, for example, water flow regulation

Cultural, spiritual and recreational services:
non-material benefits including tourist and recreation facilities, sense of place,
inspiration, aesthetic appreciation and educational value

Supporting services:
which underpin the categories above, including soil formation, pollination and
grazing.

The link between values and ecosystem services is obvious: it is through the way in
which ecosystems impact on people’s lives, i.e. the services they provide, that people
value them. For consistency of terminology and ease of integration of frameworks, the
Report uses the terminology of ‘values’ rather than ‘ecosystem services’. The ‘value’-
based terminology also appears better able to deal with matters of intrinsic value.

2.3.2 The importance of non-use values

Bishop (1982) illustrates that because of the existence of option values revenue obtained
from current users is an insufficient indicator of total economic value. Loomis (2004)
makes the point that while non-use benefits are often quite small per person, the non-rival
nature of public good benefits (such as high water quality or preservation of species)
results in simultaneous enjoyment by millions of people. Therefore, the total social
benefits can be quite large and outweigh the use values.

Loomis (2004) provides numerical estimates of the composition of total value of water
quality as established through a survey of US citizens, which attributed of total value 37%
to use values, and 63% to non-use values — including 26% bequest value, 21% option
value and 16% existence value. Holmes (2002) claims that non-market values in
Australia’s outback regions are very important, to a degree far outstripping their relative
influence in more populated regions. (Polome et al. 2005) discuss the issues of economic
valuation; non-market benefits and benefit transfer between beneficiaries.

Non-use values require different methods for estimation from use-value. These include
revealed preference methods such as contingent valuation and willingness to pay (Allen
& Loomis 2006; Atkins & Burdon 2005) and choice modelling (Alvarez-Farizo et al. 2006;
Hein et al. 2005; Christie et al. 2005; Mogas et al. 2006; Richards & Aitken 2005; Bishop
1982; Smith 1983; Henry 1987)

Non-use values may be disregarded or undervalued because they are not expressed in
the market (Beare et al. 2003), causing misallocation of resources. Inappropriate
institutional arrangements or poorly defined property rights can further cause
misallocation of resources (ABARE 2001). Markets fail to allocate resources efficiently
when the private costs and benefits of an individual’s actions diverge from those that
accrue to the rest of the community. This is common when dealing with natural resources.
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Non-use values may sometimes be expressed politically (Richards & Aitken 2005) which
may or may not take account of the full variety pf viewpoints on natural resource issues
(Bellamy 2005). In many cases sophisticated analysis is needed to produce any sort of
gquantitative value estimates that can be balanced against use values determined in the
market or administratively. See for an example balancing the value of mangroves against
aquaculture (Gunawardena & Rowan 2005). Ethical issues may also be involved
(Azqueta & Delaca’mara 2006). Biodiversity has value in itself which requires
assessment (Christie et al. 2005). An overview of environmental valuations for the mining
industry is presented by Damigos (2006).

Redefinition of property rights such as water rights is one policy approach to market
failure in natural resource markets (DLWC 1998; Small 2002; Young & McColl,2002).
Whitten et al. (2002) proposed incentive systems to improve freshwater management by
redefining property rights.

Scale may affect resource management such that solutions at one scale may not be
effective at others. Successful natural resource management may require taking account
of scale, location and the insights of several disciplines (Hein et al. 2005; Hubacek &
Bergh 2006).

Wetlands have a diversity of non-use functions and non-consumptive values (DEH
2006a). They protect shores from wave action, reduce the impacts of floods, absorb
pollutants and provide habitat for animals and plants. They purify our water and are
important for recreational activities. They form nurseries for fish and other freshwater and
marine life and, because of this, they are critical to Australia's commercial and
recreational fishing industries.

Wetlands also bear historical significance with some having high cultural value. In
particular, many wetland areas throughout Australia are important to Aboriginal people.
Although this value is still relatively unexplored, it is known that wetlands have religious
and historical values for many local communities. For example, in Australia many
wetlands have a cultural value to their Aboriginal Traditional Owners, in which they
conduct ceremonies and semi-traditional hunting and gathering (Schuyt & Brander 2005;
Whitten et al. 2002).

2.4 Integration of the frameworks

The policy-based EPA Water Quality Framework is very strong on emphasizing
consumptive use values and aesthetic/recreational and cultural and spiritual values.
However, it aggregates all non-use values into a single value entitled “aquatic
ecosystems” without stipulating — or differentiating between — the types of values this
encapsulates. Table 6 illustrates this focus on present day use values.

There is thus a risk in applying the EPA WQ framework that it may lead to a skewed
representation of values with a parochial and current user focus. This in turn may lead to
an under-representation of extra-regional and future generation interests and therefore
under-estimation of option values and non-use values. Quantification of these non-use
values is however far from easy and more research is needed to obtain a balanced view
of their relationship to use values that are much better understood.
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Table 6: Integration of the EPA Water Quality Frame  work and the Total
Economic Value approach

Total economic value framework

Non-consumptive use

Non-use values
values

Consumptive use
values

Indirect use values
Option Value
Recreational
Aesthetic
Educational
Distant use
Existence
Bequest
Philanthropic

EPA Water Quality Framework
Irrigation

Farm use
Stock water

X X X X

Aquaculture
Consumption of aquatic species X

Primary Industries

Oystering

Primary Recreation
Secondary Recreation
Visual Recreation X X X

Recreation
Aesthetics

Human consumption

Industrial Use

Cultural and Spiritual Values

XXX |X

x
x
x
x
x

Aquatic Ecosystems
Seagrasses 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).

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

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
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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 this 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 microorganisms,
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.

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.

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 Alteration of physical habitat within riparian zones

by grazing, vegetation Changes to hydrology of freshwater systems, including
clearing, urbanisation, development of salinity

mining and agriculture Increases in sediment and nutrient loads of streams
Intentional or accidental Devastation of freshwater and estuarine ecosystems
introduction of ‘pest’ Competition for food and habitat

species 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
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When implementing a water quality framework, it is necessary to assess the state of a
water body, and to relate the state, and changes to the state, 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.

Figure 5:  Attributes of a water course or body, whi ch will affect its uses and
values

Source: Water Quality Online (2006)

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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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.

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
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 9: Criteria applicable to Natural World Herit  age Areas
Source: UNESCO (2006)

Category Criteria

Natural World be outstanding examples representing major stages of earth's history,

Heritage Area 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

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.
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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 criteria shown in Table 11.

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 supports vulnerable, endangered, or critically endangered species or
on species and threatened ecological communities

ecologlcal_ supports populations of plant and/or animal species important for
communities 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 regularly supports 20,000 or more waterbirds

based on supports 1% of the individuals in a population of one species or subspecies
waterbirds of waterbird

Specific criteria supports a significant proportion of indigenous fish subspecies, species or
based on fish 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

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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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.

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

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 tthat 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 (eg. boating and fishing) but does severely restrict
development related disturbances.
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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 and Haughton
(Figure 6).

Situated largely within the dry topics, except for some northerly tributaries stretching into
the wet tropics, the rivers and streams in the 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;
OESR 2001; Greiner et al. 2003b).

Irrigation, mainly in the Lower Burdekin and Haughton subcatchments 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 Industrial Agriculture Stock and
(ML/a) (ML/a) (ML/a) 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 Burdekin Dry Tropics region — as defined for the purpose of this study — is couched
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 Case Study region 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 shown 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).
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Figure 7.  Wetlands and Floodplains of the Burdekin basin
Source: DNR (2004:72)
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Table 14: Wetlands of National Significance in the Burdekin Dry Tropics region
Source: expanded from DEH (2006b)

Name Size (ha) Criteria fulfilled Other

Bowling Green Bay 32,541 1,2,3,4,5,6 Ramsar listed
Burdekin Delta Aggregation 31,723 1,2,3,4,5,6

Burdekin-Townsville 149,197 1,2,3,4,5,6

Coastal Aggregation

Lake Dalrymple 30,570 1,2,3

Great Barrier Reef: lagoon 1,2,3,4,5,6 World Heritage
and reef

DNR (2004) shows and expanded listing of wetlands of significance, which are listed in
the following sub-sections of the report separate for each of the subcatchments.
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3.2 The Upper Burdekin subcatchment

The Upper Burdekin subcatchment is the part of the Burdekin basin upstream from where
the Burdekin River flows into Lake Dalrymple (Figure 8). This part of the river system
drains the eastern slopes of the coastal range and the western slopes of the Great
Dividing Range. BRIZGA ET AL. (2005) categorises the waters of the subcatchment as
follows:

The Upper Burdekin River — which can be divided into the part above Charters
Towers and the part below Charters Towers

Charters Towers Weir pondage
The Clarke, Basalt and Dry Rivers flowing from the west

The Burdekin River rises in the mountain range behind Ingham. It has a number
of tributaries from the same range flowing in a westerly direction out of the
National Parks in the Wet Tropics. These include Lucy Creek, the Running River,
Star River and Keelbottom Creek, which join the Burdekin River above Charters
Towers. The Fanning River joins the Burdekin River below Charters Towers.

Figure 8:  Overview map of the Upper Burdekin subca  tchment

INCLUDE MAP

The upper Burdekin subcatchment covers less than 30% of the total catchment area but
contributes more than 50% of the average annual stream flow of the Burdekin River (at
Clare). The Upper Burdekin River (at Sellheim) has a mean stream flow of 4,542,982 ML
and a median flow of 3,156,755 ML (DNR 2002).

The ecological conditions of sections of the streams are summarised in Figure 9 .

Annual water use by the agricultural sector — based on current licences — is estimated to
be approximately 30,100 ML (DNR 2002:67). This takes into account water harvested by
impoundment and pumping, as well as use of water from public and corporate
infrastructure, which is much lower (Table 15).

Table 15:  Existing and projected water use for the Upper Burdekin subcatchment

Source: DNR (2002:60)
Note: Urban use is projected to remain stable; Industrial use primarily related to mining

Sector Current Use Maximum
(ML/a) Projected Use
(ML/a)
Urban 4,000 5,000
Industrial 3,200 3,200
Stock and Domestic 150 570
Total 7,350 8,770
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Figure 9:  Ecological condition of waterways in the Upper Burdekin
subcatchment

Source: DNR (2004:144)
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For the purpose of a uses and values inventory, and to support meaningful local
discussions about uses and values, the Upper Burdekin is further divided into:

The Burdekin River — from its source to Lake Dalrymple (Section 3.2.1)
The Wet Tropics (eastern) tributaries to the Burdekin River (Section 3.2.2)
The Dry Tropics (western) tributaries to the Burdekin River (Section 3.2.3)
The wetlands of the Upper Burdekin (Section 3.2.4)

3.2.1 Upper Burdekin River

Charters Towers Weir was built in 1913 and upgraded in 1996 to a capacity of 5227 ML.
It is owned by Charters Towers City Council (BRIZGA ET AL. 2005:50). There is spare
capacity since average volume of water used is 4015 ML/a.

Several potential dam sites have been along the Burdekin River. DNR (2002:82 and 87ff)
lists potential dam sites at Greenvale, Mt Fullstop, Hells Gate and Mt Foxton, all of which
have progressed to Level 2 assessment. All options have their strengths and weaknesses
(DNR 2002:88ff and 101), with the Greenvale proposal being matched to potential
irrigation developments in the Hillgrove and Fletcher Vale areas.

Table 16 consolidates much of the existing information on uses and values for the upper
Burdekin River.

Table 16: Uses and values of the upper Burdekin Riv  er — from its source to Lake

Dalrymple

Uses/ Details Threats/Issues

Values
Limited small crops around Charters Groundwater bores possibly affecting river
Towers (DNR 2004:30). More than 80 flow.
bores supply groundwater for irrigation of | New varieties may make cotton more
fodder crops. These may affect surface profitable, increasing demand for irrigation
waters but most are remote from the river | \yater directed towards this crop
itself.

Area irrigated 2600 ha out of a potential
3481 ha. 212 ha cotton irrigated cotton is
grown 2001 Needs 7 ML/ha. Insect
attacks make cotton non-viable without
new varieties (DNR 2004:46f)

Stock and domestic water use 150 ML/a
from public water infrastructure (DNR

2002:60)

Extensive cattle enterprises Grazing systems used have increased river
Stock and domestic water use 150 ML/a sediment load relative to pre-settlement
from public water infrastructure (DNR conditions (Kinsey-Henderson et al. 2005;
2002:60) Reagain et al. 2005; BDTB 2005).

Red Claw farming: 85 ha has been Turbidity of Burdekin waters and its impact
licensed for future red claw farming using on downstream aquatic ecosystems is seen
about 3700 ML/yr (DNR 2004:37) as one of the most significant impacts of the

current level of infrastructure (ACTFR
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1999a; DNR 2002:34)

Recreational fishing may be important
(DNR 2004:55). Fish stocking happens at
Charters Towers Weir and upper
Burdekin River through: Charters
Towers Dalrymple Fish Stocking
Association Inc.

Water quality ratings highly variable (DNR
2002:34)

Power boating and water skiing. Paluma
Dam and Burdekin Falls Dam (DNR
2004:56)

River pollution with hydrocarbons, human
wastes in Paluma Dam. BFD is larger and
already very turbid so humans may have
little effect.

Urban and farm use mainly in Charters
Towers (population 9000). Average annual
water use is approximately 4,000 ML
(DNR 2002:60).

Urban water use expected to peak by 2030
at 5,000 ML/a (DNR 2002:60).

Water quality is acceptable for human use
and the system can be maintained.

Light engineering in Charters Towers.
Water used 700 ML / year of un-
supplemented water plus 2500 Ml/year of
water harvested (BRIZGA ET AL.
2005:47).

Gold mining near Charters Towers at
Pajingo, Rishton, Hadleigh Castle,
Ravenswood and Wirralie. Mt Leyshon
gold mine (although closed) holds a water
harvesting licence on the Burdekin River
(from Gap Creek storage) for its 3,500 ML
storage (DNR 2002:60).

An estimated average of 43,000 tonnes of
sand and gravel were extracted from the
Upper Burdekin River in the ten years to
2001 (BRIZGA ET AL. 2005:46).

Base metals are mined at Thalanga and
Highway-Reward Mine. Alluvial gold
mining and timber cutting for mines have
affected the river systems in the past.

Uranium deposit at Ben Lomond, local
streams are naturally contaminated with
radioactivity at near threshold levels for
human safety (not mined) (Greiner et al.
2003h:88).

Gap Creek storage near Charters Towers
was formerly used to supplement the
supply for the Mt Leyshon Gold mine (now
closed).

Potential for river pollution with sediments
from gravel extraction.

Old mines in the region may be
contaminating streams.

Radioactivity

Water allocation after mine closures is
available for other uses.

Warrungnu, Gugu Badhun and Kudjala
peoples are Traditional Owners.

Dalrymple National Park, located 46km
north-west of Charters Towers (1640ha).
The Burdekin River Flows through the

Water access and use
Water allocation for traditional owners
Water to camp near for traditional activities

Participation in the management of water
(Custodians 2005)

Upper Burdekin River has been nominated
as “Heritage River”. ‘Heritage Rivers retain a
rich social heritage despite being degraded.
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Dalrymple National Park, the river
meanders between the eastern end of the
Great Basalt Wall and Mount Keelbottom
to the north. The riverbanks provide
excellent viewing opportunities to see
Water Birds such as the White Breasted
Sea Eagle and the Black Neck Stork
(Totaltravel 2006)

Great Basalt Wall National Park protects
35,200ha of land surrounding the Great
Basalt Wall and Red Falls. The park is
currently not accessible to visitors
(Totaltravel 2006)

They have a special place in the life of
their communities, often providing scenic
and considerable recreational and social
amenity. Protection may simply apply to
upper reaches still retaining conservation
and cultural values.’ (Queensland
Conservation 2005:3.)

Sediment load (Kinsey-Henderson et al.
2005; Prange, 2005; Reagain et al. 2005).

The upper Burdekin is a virtually perennial
stream (BRIZGA ET AL. 2005:E105) with
little disturbance above the Clark River but
moderate loss of water quality and
streambank vegetation below that junction
(BRIZGA ET AL. 2005:143).

Below Charters Towers Weir however,
there is moderate disturbance to water
quality, riparian vegetation, hydraulic
habitat, macro invertebrates and fish.

The free flowing previous system has been
replaced by still water at Charters Towers
Weir but the new system is stable and
supplies adequate water quality

Other

Impacts of grazing systems on the Great
Barrier Reef lagoon and inner reef through
sedimentation.

Non use values of damage could be large as
the existence value of the reef is very high.

3.2.2 Wet Tropics Tributaries to the Upper Burdekin River

These are the Running River, Star River, Lucy Creek and Keelbottom Creek that flow out
of the Wet Tropics World Heritage Area section of the Burdekin basin.

Running River is located near Hidden Valley, 40km west of Paluma. The river passes
through open eucalypt forest, and forms a steep gorge south of Hidden Valley. This runs
for approximate 10km. Annual flow (at Mt Bradley) over the past 30 years has ranged
from a peak flow of approximately 634,000 ML in 1990/91 to 14,500 ML in 2002/03 (DNR
2006). Running River is somewhat affected by the Paluma Dam on its tributary Swamp
Creek. This has reduced flows in Swamp Creek but the flows in Running River are largely
unaffected because of other unregulated tributaries (BRIZGA ET AL. 2005:149).

Keelbottom Creek is a monitored waterway. It drains 193 square kilometres. Annual flow
over the past 30 years has ranged from a peak flow of almost 32,000 ML in 1990/91 to
556 ML in 1994/05 (DNR 2006).

A significant proportion of this area is Australian Army Reserve Land, the Towsnville Field
Training Area. It takes in parts of the Star, Little Star, Fanning and Reid river catchments,
and Keelbottom, Brinadgee and Thorton creek catchments.

Table 17 consolidates much of the existing information on uses and values for the Wet

Tropics Tributaries to the upper Burdekin River.
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Table 17:  Uses and values of the Wet Tropics tribu  taries to the Burdekin River
Uses/ Details Threats/Issues
Values

Minimal, in lower parts of the creeks/rivers.
On grazing leasehold land

Minimal, in lower parts of the creeks/rivers.
On grazing leasehold land.

Access by cattle to streams and wetlands

Some recreational fishing?

There are no significant fish species in Lake
Paluma. The slightly acidic, low nutrient
waters of the Lake are not suitable for most
fish species. A small population of Spangled
Perch is all that remains of a stocking
program which also included Brown Trout.

Swimming in Paluma Dam

Risk of contaminating drinking water
supply for Townsville/Thuringowa

Lake Paluma is open to all forms of non-
motorised vessels and electric motors.

Bush camping is allowed at Paluma Dam.
There are about 20 marked camp sites and
basic facilities.

Risk of contaminating water supply

Camping and visiting

Risk of contaminating water supply

Paluma Dam on Swamp Creek, a tributary
of the Running River, supplies water to
Townsville via Mt Spec pipeline. It was built
as the major water supply for Townsville and
Thuringowa in the 1950s. It is owned by NQ
water. Capacity is 11,800 ML (BRIZGA ET
AL. 2005:50).

River pollution

The dam has affected flows in the creek
and affects water quality by thermal
stratification; hydrocarbons from boating
and faecal contamination from camping;
There is however little discernable effect
of the dam at the Mt Bradley gauging
station (BRIZGA ET AL. 2005:ix).

Gravel extraction from Keelbottom Creek
average 1400 t/a (BRIZGA ET AL.
2005:46).

Sedimentation

Traditional owners are Warragamay,
Nywang people (Custodians 2005:7).

The Paluma Range National Park (Mt Spec
section) was declared World Heritage Area
in 1989. The majority of the Park lies outside
the Study Area but covers the sources of
these creeks and rivers, thereby providing
them the high intrinsic values associated
with World Heritage.

Water access and use

Water allocation for traditional owners
Water to camp near for traditional
activities

Preservation of National Park environment
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Fish introductions (eg Eastern Rainbow Introduced non-native fish may affect
Trout) to Paluma Dam. populations down river.

Ecological disturbance is minor along
Running River (BRIZGA ET AL. 2005:144;
others not classified). Lucy Creek, Running
River, Star River and Keelbottom Creek are
classified as perennial streams (Type 1).

Other Walters Plains Lake

3.2.3 Dry Tropics Tributaries to the upper Burdekin River

The tributaries include Gray, Porphyry, Maryvale, Allingham, Lolwortle and Hann creeks,
and Dry, Broken, Clarke, Basalt and Broughton rivers.

The Basalt River has no water infrastructure and few groundwater bores, as the rock is
impermeable. Surface water is used for stock watering.

The Broughton River is ephemeral - estimated to flow only 14% of the time in its natural
state, with a sandy bed from which groundwater is extracted for stock and domestic uses
and for irrigation. Clearing in the upper catchment has probably increased the sediment
load (BRIZGA ET AL. 2005:152).

Some stream flow data are shown in Table 18.

Table 18:  Available stream flow figures for the wes  tern tributaries of the upper
Burdekin River

Source: DNR (2006a); numbers rounded

Clarke River Basalt River  Broughton River Maryvale Creek
(Wandovale) (Bluff Downs) (Oak Meadows) (Maryvale)
Mean annual discharge 280,000 ML 85,000 ML 10,000 ML 23,000 ML
Median annual discharge 156,000 ML 34,000 ML 6,200 ML 16,000 ML
Max recorded stream 1,341,000 539,000 ML 61,000 ML 88,000 ML
flow (year recorded) ML (1973/74) (1973/74) (1973/74)
(1990/91)
Min recorded stream flow 14,000 ML 320 ML 0 ML 2,700 ML
(year recorded) (1977/78) (1992/93) (1991/92) (1972/73)

Table 19 consolidates the existing scant information on uses and values for the western
tributaries of the upper Burdekin River.

Table 19: Uses and values of the Western Tributari  es of the upper Burdekin River

Uses/ Details Threats/Issues
Values
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Broughton River from sand beds (BRIZGA ET
AL. 2005:152).

Gravel extraction from Broughton River approx
512 tonnes /yr SOURCE??

Sedimentation
De-used mines may affect water quality

Traditional Owners are the Gugu Badhun and
Kudjala peoples (Custodians 2005:7).

Water access and use;

Water allocation for traditional owners
Water to camp near for traditional
activities

Participation in the management of
water

Basalt River minor loss of water quality

Broughton River; has major change in riparian
vegetation and water quality (BRIZGA ET AL.
2005:144.

Dry River, Clark River and Broughton River
are classified as Ephemeral streams (Type 2
above) with few permanent
waterholes.(BRIZGA ET AL. 2005:E105).

Other

3.2.4 Wetlands of the Upper Burdekin subcatchment

Wetlands of national significance in the subcatchment include Lake Lucy Wetlands, which
are a semipermanent lake bordered by seasonally flooded swamp and woodland forming
a significant wildlife habitat. The expanded list of wetlands of significance (DNR 2004)
includes a number of wetlands in the Upper Burdekin subcatchment (Table 20).
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Table 20  Wetlands of significance in the Upper Bur  dekin subcatchment
Source: DNR (2004:73f)
Note: G = groundwater dependence, S = surface water dependence

Wetland name Wetland Types Dependence

Lake Lucy Wetlands  Inland
Seasonal and irregular rivers and streams
Riverine floodplains, seasonally flooded
Seasonal/intermittent freshwater lakes
Seasonal/intermittent freshwater ponds
Freshwater swamp forest
Valley of Lagoons Inland
Permanent rivers and streams
Seasonal an irregular rivers and streams
Seasonal/intermittent freshwater lakes
Seasonal/intermittent freshwater ponds
Freshwater swamp forest
Freshwater springs, oases and rock pools
Great Basalt Wall Inland
Permanent rivers and streams
Seasonal an irregular rivers and streams
Riverine floodplains, seasonally flooded
Permanent freshwater lakes (>8ha)
Seasonal/intermittent freshwater lakes
Permanent waterlogged freshwater ponds
Seasonal/intermittent freshwater ponds
Freshwater swamp forest
Freshwater springs, oases and rock pools
Artificial
Water storage areas, (generally <8ha)
Minnamoolka Area Inland
Seasonal and irregular rivers and streams
Inland deltas (permanent)
Riverine floodplains, seasonally flooded
Seasonal/intermittent freshwater lakes
Seasonal/intermittent freshwater ponds
Wairuna Lake Inland
Seasonal irregular rivers and streams
Inland deltas (permanent)
Riverine floodplains, seasonally flooded
Permanent freshwater lakes (>8ha)
Seasonal/intermittent freshwater lakes
Permanent saline/brackish lakes
Seasonal/intermittent saline lakes
Permanent waterlogged freshwater ponds
Seasonal/intermittent freshwater ponds
Artificial
Water storage areas, (generally <8ha)
Walters Plains Lake Inland
Seasonal/intermittent freshwater lakes S
Poison Lake Inland
Seasonal/intermittent freshwater lakes S
Birthday Creek Inland
Permanent rivers and streams S, G
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The Valley of Lagoons is a wetland complex formed as a result of ancient volcanic
activity.

The Great Basalt Wall wetlands support a diverse fauna on largely permanent water
courses including Lolworth, Fletcher, Toomba and Allingham Creeks.

Other wetlands include large ephemeral wetlands at Minnamoolka, Walters Plain Lake
and Wairuna Lake and Lake Powlathanga on Balfes Creek, south-west of Charters
Towers. Lake Powlathanga is large and shallow, and mostly permanent. It is recognised
as being of major importance for migratory and other birds of various status of threat. At
Lake Powlathange there have been some of the most significant recorded sightings of the
Cotton Pygmy-Goose (DEH 2006). The lake’s conservation significance is recognised in
State legislation, which seeks to safeguard those bird populations (eg. State of
Queensland 2001). Hymanachne has been found to be an invasive species at the lake
(Csurhes et al. 1999).

Some lakes are of specific research/educational value: Paleoenvironmental and
paleoclimatic research has been undertaken in the lake basin of Long Pocket, near
Toomba Station, Charters Towers (Wust 2005). This research may help explain the past
climate of dry tropical north-eastern Australia. The lake basin contains a rare complete
suite of sediment deposits that allow extraction of climate information.

Reedy Lake

Dutchmans Lake

Toomba Lake

Wolfe Lagoon and Miles Lake

Table 21 summarises the scant knowledge about the uses and values of wetlands in the
Upper Burdekin subcatchment.

Table 21: Uses and values of Wetlands in the Upper  Burdekin subcatchment

Uses/ Details Threats/Issues
Values

Informal: Grazing on previously flooded areas in
dry periods

Some use in dry periods

Nil
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Tourism especially Lake Lucy, Valley of Lagoon
and Great Basalt Wall

Nil

Nil

Not determined but likely to be significant to
traditional owners as well as non-indigenous
people.

Water access and use
Water allocation for traditional owners

Water to camp near for traditional
activities

Important sources of biodiversity.
Water fowl refuges

Fish species

Important to river health

Other

Non-use values and options values are of major
significance
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3.3 The Cape—Campaspe subcatchment

The Cape River catchment covers 2.5 million hectares to the south and west of Charters
Towers and it includes approximately 75 cattle properties plus several small (irrigated)
farms in the Pentland area (Figure 10 ). This subcatchment is often included with the
Belyando-Suttor subcatchment.

In 1868 the discovery of an alluvial gold field there sparked a short gold rush. The salinity

hazard map (DNR 2003) identifies extensive areas of moderate to high salinity hazard in
the subcatchment.

Figure 10: Overview map of the Cape-Campaspe subcat chment

INCLUDE MAP

3.3.1 Streams in the Cape—Campaspe subcatchment

The Cape River is classified as ephemeral with few permanent waterholes in its upper
part. It has numerous permanent lagoons in the river channels, anabranches and off-river
flood paths. (BRIZGA ET AL. 2005:76). Below the junction with the Campaspe it is
considered to be ephemeral with large waterholes fed from groundwater (Type 3)
(BRIZGA ET AL. 2005:E105).

The Campaspe is an ephemeral stream which is largely dry except for floods which
typically flood overland to the Cape River (BRIZGA ET AL. 2005:E105). During floods
much of the country between the rivers is inundated, forming valuable wetlands and dry-
season grazing areas.

Other waterways in the subcatchment include the Broadly, Warrigol, Amelia, Natal and
Blowhard Creeks, and the Rollston River, which joins the Cape River from the north just
before it flows into Lake Dalrymple. The stream flow data for the subcatchment is sparse
(Table 22), as is the assessment of changes of ecological condition of waterways (Figure
11). Information on uses and values of the Cape and Campaspe Rivers is equally scant
(Table 23).

Table 22:  Available stream flow figures for the Cap
Source: DNR (2006a); numbers rounded

e—Campaspe subcatchment

Cape River Cape River Rollston River

(Pentland) (Taemas) (Pallamana)
Mean annual discharge 52,000 ML 702,000 ML 37,000 ML
Median annual discharge 25,000 ML 392,000 ML 17,000 ML
Max recorded stream 316,000 ML 3,300,000 ML 197,000 ML
flow (year recorded) (1990/91) (1973/74) (1973/74)
Min recorded stream flow 2,000 ML 201 ML 2,900 ML
(year recorded) (1992/93) (1984/85) (1981/82)
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Figure 11: Ecological condition of waterways in the Cape— Campaspe and
Belyando—Suttor subcatchments

Source: DNR (2004:152)
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Table 23:

Uses and Values of the Cape and Campaspe  Rivers

Uses/ Details Threats/Issues
Values
Cape R: Some cotton and fodder crops Limited water supply
irrigated but less than 60 ha in all (BRIZGA
ET AL. 2005:48)
Cape R: Stock and domestic use combined | Grazing pressure, particularly on
776 ML (DNR 2004:35). vulnerable riparian areas and river flats
None
Population scattered mainly on pastoral Water quality
holdings
Traditional owners Kudjala people Water access and use
(Custodians 2005:7) Water allocation for traditional owners
Water to camp near for traditional
activities
Change in river condition is minor except for
moderate changes in fish population below
the junction with the Campaspe River .
Eels that formerly were in the river have
gone because they are cut off from the see
by the Burdekin Falls Dam (BRIZGA ET AL.
2005:xiii).
Other

3.3.2 Wetlands in the Cape—Campaspe subcatchment

The main wetlands of this subcatchment are formed by an extensive system of

anabranches between the Campaspe and the Cape Rivers and the Campaspe River and
Lake Dalrymple. These seasonal wetlands are not listed among the wetlands of National
Importance (BRIZGA ET AL. 2005:71) but are likely to be significant to traditional owners
and to graziers.

Among the more prominent waterways are Lake Moocha and Webb Lake, which are
classified as partially open lake depressions. They are important for the Desert Upland
Bioregion. For example Eleocharis spp. is only known from a few locations including
Webb Lake (EPA 2003).
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3.4 The Belyando—Suttor subcatchment

The subcatchment covers an area of 73,828 km2 from where the Suttor River joins Lake
Dalrymple in the north to its southern ridges almost 400 kilometres further south, between
Emerald and Blackall (Figure 12 ). The subcatchment is extensively classified as being of
moderate and high salinity hazard (DNR 2003). Some areas in this subcatchments are
noted by CSIRO as showing the greatest landscape stress in the Burdekin catchment
(Greiner et al. 2003b:20).

Figure 12: Overview map of the Belyando—Suttor subc ~ atchment

INCLUDE MAP HERE

The subcatchment is sparsely populated. Pentland and Alpha are the only small
settlements and most people live on pastoral holdings. Table 24 shows existing and
projected water use for the subcatchment. Minor growth in stock and domestic use and
the industrial sector — through mining activity — is forecast (DNR 2002:60).

Table 24:  Existing and projected water use for the Belyando-Suttor
subcatchment

Source: DNR 2002:61
Note: Urban use is projected to remain stable; Industrial use primarily related to mining

Sector Current Use Maximum
(ML/a) Projected Use
(ML/a)
Urban 140 140
Urban/Industrial 610 1,090
Stock and Domestic 710 2,000
Total 1,460 3,230

3.4.1 Streams in the Belyando—Suttor subcatchment

The key waterways are the Suttor River, which drains the eastern parts of the catchment,
around the Mount Coolon area, and the Belyando River, which drains the southern part of
the catchment and originates south of Pine Hill. The rivers have a number of tributaries,
including — from the west (out of the Great Dividing Range) — the Black Wattle, Bully,
Natal, Dyllingo, Dunda, Sandy, Alpha, and Companion Creeks, and — from the east — the
Mistake, Logan, Police and Rosetta Creeks. The stream flow data for the subcatchment
is sparse (Table 25).
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Table 25:  Available stream flow figures for the Bel =~ yando—Suttor subcatchment
Source: DNR (2006a); numbers rounded

Belyando Suttor Suttor

(Gregory Dev. Rd) (Eaglefield) (St Anns)

Mean annual discharge 732,000 ML 100,000 ML 1,550,000 ML
Median annual discharge 400,000 ML 65,000 ML 920,000 ML
Max recorded stream 3,296,000 ML 747,000 ML 10,521,000 ML
flow (year recorded) (1949/50) (1990/91) (1973/74)
Min recorded stream flow 10,000 ML 335 ML 19,000 ML
(year recorded) (1968/69) (1968/69) (1968/69)

The Belyando—-Suttor subcatchment represents a semiarid landscape and produces
unreliable stream flow, contributing comparatively less to the overall discharge from the
Burdekin Basin than the other subcatchments in the basin (DNR 2002). Within the
Belyando/Suttor catchment there is no existing major water infrastructure. There are,
however, a number of private weirs, pumps and off-stream storages licensed for water
harvesting and irrigation have been constructed to take advantage of the intermittent
supplies. Licensed irrigators tend to be concentrated in areas with suitable alluvial plains
adjacent to the Suttor and Belyando Rivers and their tributaries (DNR 2002).

The turbidity of waters from the Belyando—Suttor subcatchment is extremely high as a
result of high rates of erosion (DNR 2002). However, Prosser et al. (2002:5) conclude
that the catchment contributes very little suspended sediment to what is discharged by
the Burdekin River because of the subcatchment’s extensive lowland floodplains and
lower sediment supply to streams. Figure 11 summarises the ecological conditions of
streams.

The Belyando and Suttor Rivers have numerous permanent lagoons in the river
channels. These provide habitats different to the main river courses (BRIZGA ET AL.
2005:76).

Table 26 summarises the information about uses and values of the Belyando River.

Table 26:  Uses and values of the Belyando River

Uses/ Details Threats/Issues
Values

Landholder hold licences for the extraction | Pressure to expand irrigated agriculture
(by pump) of water from the Belyando
River (3400 hectares) and Mistake Ceek
(3000 hectares) of irrigated agriculture,
including cotton (60%) and maize (20%)
ESA346400 (DNR 2004:34).

Cattle watering; mostly through direct Grazing pressure
access to creeks and rivers
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Dispersed habitation, mainly on farms.
Small communities at Alpha and Mount
Coolon

Significant growth in the urban population is
not expected (DNR 2002:60)

Some future growth of the mining sector is
possible with consequent increases in
water demand

Traditional owners are Wangan /
Jangalingou people and Bidjara people in
the head waters (Custodians 2005:7)

Water access and use;
Water allocation for traditional owners
Water to camp near for traditional activities

Participation in the management of water
(Custodians 2005)

The Belyando River have been nominated
as “Heritage Rivers”. ‘Heritage Rivers retain
a rich social heritage despite being
degraded. They have a special place in the
life of their communities, often providing
scenic and considerable recreational and
social amenity. Protection may simply apply
to upper reaches still retaining conservation
and cultural values.’ (Queensland
Conservation 2005:3.)

Water quality and macro invertebrates
have experienced moderate change along
the whole river. Other changes are minor
(BRIZGA ET AL. 2005:154).

The Belyando River and its tributaries are
ephemeral streams with large waterholes
fed from groundwater (Type 3) (BRIZGA
ET AL. 2005:E105).

Other Epping Forest National Park in the upper

reaches of the Belyando River is core

habitat for the endangered northern

hairynose wombat. Access to water and

floodplain pasture — in absence of grazing

pressure caused by cattle — is critical for

the survival of the species (Horsup 2004).
Table 27 summarises the information about uses and values of the Belyando River.
Table 27:  Uses and Values of the Suttor River
Uses/ Details Threats/Issues
Values
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Cattle watering

No urban areas

Population scattered mainly on pastoral
holdings

Coal mining??

A gold and silver mine operated in Mount
Coolon during three decades of the early
20" century. There may be issues with
water contamination.

Traditional owners are the Jangga people
(Custodians 2005:7)

Water access and use;
Water allocation for traditional owners
Water to camp near for traditional activities

Participation in the management of water
(Custodians 2005)

The Suttor River have been nominated as
“Heritage River”. ‘Heritage Rivers retain a
rich social heritage despite being degraded.
They have a special place in the life of their
communities, often providing scenic and
considerable recreational and social
amenity. Protection may simply apply to
upper reaches still retaining conservation
and cultural values.’ (Queensland
Conservation 2005:3.)

Macro invertebrates experienced
moderate change along the whole river.
As well, fish and water quality are
moderately affected below the junction
with the Belyando River (BRIZGA ET AL.
2005:154).

The Suttor Rivers and its tributaries are
ephemeral streams with large waterholes
fed from groundwater (Type 3) (BRIZGA
ET AL. 2005:E105).

This area shows some dryland salinity which
is a potential threat that may require
cessation of land clearing (Roth et al. 2002).

Other

There are a number of water infrastructure options and propositions in the Belyando-
Suttor subcatchment, which are listed in DNR (2002:83). The majority of those have been
rejected on the grounds of technical and economic feasibility criteria, but the Mt Douglas

50




STREAMS AND WETLANDS IN THE BURDEKIN DRY TROPICS REGION

proposal and Belyando-Suttor waterharvesting proposal have progressed to level 2
assessment.

3.4.2 Wetlands in the Belyando—Suttor subcatchment

Younadgina Lagoon
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3.5 Burdekin Falls Dam (Lake Dalrymple)

Lake Dalrymple is an artificial lake formed by the Burdekin Falls Dam, which was
completed in 1987. The dam and lake are owned and operated by SunWater. The lake is
located about 125 kilometers south south-west of Townsville and approximately 75
kilometers south-east of Charters Towers.

The dam capacity is 1,860,000 ML, which equates to approximately four times the size of
Syndey Harbour. The dam is the largest in Queensland. The dam wall is 876 meters long
with a 504 meter spill way which drops 37 meters to the river bed.

The lake is deemed of national significance (DEH 2006b; DNR 2004:73).
The dam is the key source of water for agricultural and industrial uses in the case study

area — and beyond into the Central Queensland coal fields and the urban/industrial
centres of Townsville and Thuringowa. Current water allocations are shown in Table 28.

Table 28:  Current water allocations from Burdekin F  alls Dam, by purpose
Source: adjusted from DNR 2004:32

Allocation Priority Proportion of

(ML/a) Total (%)
Agriculture 585,790 Medium 53%
Urban - existing 10,580 High 1%
Urban - future 110,000 High 10%
Distribution loss - initial 16,260 1%
Distribution loss - continuing 190,480 17%
Unallocated 184,200 17%
TOTAL 1,097,310 100%

The lake itself is used recreationally. Fishing and water skiing are popular activities.
Species regularly caught in the dam include sooty grunter (black bream) of two species,
sleepy cod, archerfish, catfish (both eel tail and fork tail), eel and spangled perch.
Yellowbelly and golden perch are being regularly caught — they are accidental releases
from farm dams — while Barramundi have been released into the dam but are not
regularly caught (Fish'n’ 4 Wheels 2006).

Table 29 summarises information about the uses and values of Burdekin Falls Dam.

Table 29:  Uses and values of Burdekin Falls Dam /L  ake Dalrymple

Uses/ Details Threats/Issues

Values
Irrigation in Lower Burdekin— Increasing agricultural demand:
Haughtonsuhcatchment is major Proposed Elliot Main Channel: The project would
water user: 585,790 ML/a. (Refer to extend the Elliot Main Channel so that it will run
Section 3.7 of this report)
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from the Burdekin River to Bowen (Figure 13).
This would allow the supply of water (223,000
ML per annum of irrigation water) to be allocated
to the new irrigation areas totalling 26,000
hectares (Townville Enterprise Ltd 2006:39).

Proposal to raise the Burdekin Falls Dam wall by
two metres to provide additional water supplies
(of between 100,000 to 200,000 ML) for the
lower Burdekin/Bowen Coastal Area (Townsville
Enterprise Ltd 2006:40). This would be a
necessary prior to extending the Elliot Main
Channel and would protect existing entitlements
for water from the Burdekin Falls Dam.

Supplies townships in Lower
Burdekin.

“Fall-back” source of water for
Townsville and Thuringowa if primary
sources run dry. Water is supplied via
a pipeline from the Haughton river to
the Ross River Dam.

Full utilisation of the existing pumping capacity at
the Haughton balancing storage (BHWSS) may
be required to cater for short to medium-term
urban and industrial demand for Townsville and
Thuringowa (Greiner et al. 2003b).

Supply to local properties and to the
Lower Burdekin

Nil

No commercial fishing

Popular for recreational fishing.
Restocking is undertaken by the
Burdekin Fish Restocking Association
Inc. (Ayr). Recreational fishing for
persons aged 18 years and above
requires permit to fish under the
Stocked Impoundment Permit (SIP)
Scheme.

Introduction of further exotic species (Burrows
2004).

Sailing and power boating, fishing

Tourist attraction: There are no
stores, fuel stations or
accommodation at the dam, but a
camping ground with powered sites
and amenities are available. An
estimated 114,400 visitors in 1996/97
(State Water Project Yearbook 1998).

Water source for sugar mills in the
Lower Burdekin

Potential to generate 60 MW by a
14.6 meter rising of the Burdekin Falls
Dam is the only promising option for
hydro generation in the catchment.

Increasing industrial demand:

Construction has commenced in February 2006
on the Burdekin Moranbah Pipeline. The
Burdekin Pipeline, being delivered by SunWater,
from the Gorge Weir on the Burdekin River to
Moranbabh is the primary component of the
Moranbah Pipeline Projects. Two other smaller
pipelines will deliver water to new and existing
mines east and south of Moranbah. The pipeline
will be 220km long and will provide an annual off-
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take of 16,800 ML of water primarily to six mining
companies in the Central Queensland coalfields.

Artificial water body with no traditional
value to indigenous people

Artificial system with turbid water and | Source of turbid water and temperature shock to
temperature stratification (BRIZGA ET | downstream ecosystem

AL. 2005:122) 90% of larger particles are thought to be caught
in the lake with implications for its useful life

Translocation of fish into the lake has affected
populations in the upstream rivers

Other Although artificial, the lake is likely to
have existence value at least within
the local area.

Figure 13: Existing water infrastructure and exten  sions under construction or
consideration

Source: LPG (2006).
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3.6 Bowen—-Broken Subcatchment

The Bowen—Broken subcatchment covers an area of 9,413 km2.

3.6.1 Streams in the Bowen—Broken subcatchment

Apart from the Bowen and Broken Rivers the Pelican Creek is an important waterways.
Some steam flow data are summarised in Table 30.

Table 30: Available stream flow figures for the Bow  en—Broken subcatchment
Source: DNR (2006a); numbers rounded

Bowen Broken Pelican Creek

(Pump Station) (Urannah) (Mt Jimmy)

Mean annual discharge 726,000 ML 349,000 ML 48,000 ML
Median annual discharge 389,000 ML 196,000 ML 29,000 ML
Max recorded stream 5,048,000 ML 1,572,000 ML 293,000 ML
flow (year recorded) (1990/91) (1990/91) (1973/74)
Min recorded stream flow 33,000 ML 24,000 ML 51,000 ML
(year recorded) (1991/92) (1991/92) (1968/69)

Eungella Dam (on the Broken River) has a capacity of 112,400 ML and supplies water to
coal and other mining developments and associated urban infrastructure within the
Bowen Basin around Moranbah and Goonyella, while Collinsville Weir (on the Bowen
River, downstream from the Bowen — Broken junction) supplies mining operations at
Newlands and Collinsville, irrigation users and urban demand in around Collinsville (DNR
2002:61).

Unlike the other subcatchments, current water use within the Bowen—Broken
subcatchment is dominated by industrial use. The majority of water is used in the Central
Queensland coal mines. Table 31 shows existing and projected water use for the
subcatchment. It is expected that industrial water use from coal mining will increase by
about 33% over coming years.

Table 31:  Existing and projected water use for the Bowen-Broken subcatchment

Source: DNR (2002:63)
Note: Urban use is projected to remain stable; Industrial use primarily related to mining and does
not account for mine closures ‘freeing up’ water allocations

Sector Current Use Maximum Projected
(ML/a) Use (ML/a)
Urban 1,785 1,785
Urban/Industrial 28,770 39,270
Stock and Domestic 790 790
Total 31,345 41,845
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Current commitments from Collinsville Weir total 15,900 ML/a. Among those are 2,500
ML/a for the Collinsville power station, 3,900 ML/a for Newlands mine and 1,100 ML/a for
Collinsville MIM mine (DNR 2002:61). Mine closures are expected to release 3,900 ML/a
back into the system by 2020.

The current state of the Bowen, Broken and Bogie River catchments is described in
Johnson (2005), which provides a detailed ecological and physical assessment of
streams in those catchments. It is part of the Department of Natural Resources and Mines
State of the Rivers series, which does not cover any other part of the Burdekin
catchment. Johnson and collaborators studied 96 sites during April 2005 examining the
reach environs, the bank stability, bed and bar stability, channel diversity and habitat
types, riparian vegetation, aquatic vegetation, aguatic habitat and scenic recreation and
conservation values. Detailed maps are presented on each variable assessed.

A summary of the findings for the Bowen River Catchment based on 76 sites shows that
of a major stream length of 1618 km, the reach environment as a whole was very good
for 46% of the length, good for 19%, moderate for 28% and poor for only 7 %. The better
sites were generally in the Broken River and Rosella Creek sub catchments where there
has been less disturbance because of National parks and State Forests. The poorer
reaches were in the northern tributaries of the Bowen River and the Bowen River itself
where the floodplain had been cleared for farming (Johnson 2005:11f).

The study listed recreational activities at the sites examined. Camping with car access,
photography swimming and bank fishing were the most common with other uses and
potential uses including barbecues and picnics, small bank fishing, motorbike and four
wheel driving, horse riding, photography, and nature appreciation including bird and
platypus watching.

Conservation areas in the catchments include State forests north of Collinsville and along
the south east border of the catchment in the headwaters of the Broken and Little Bowen
Rivers, either side of Eungella National Park.

DNR (2004) rates the extent of change of ecological conditions in the Broken-Bowen
rivers as generally minor (Figure 14 ).

Table 32 and Table 33 summarise the information relevant to the uses and values of the
Bowen and Broken Rivers, respectively.
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Figure 14: Ecological condition rankings of stream s in the Bowen-Broken
subcatchment

Source: DNR (2004: 158)
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Table 32:

Uses and values of the Bowen River

Uses/
Values

Details

Threats/Issues

Improved pasture (80% of water) with
some sorghum and horticulture largely
from Pelican Creek .1800ML used from
Collinsville Weir (DNR 2004:35)

An area of approx. 20,000 ha of land has
been identified as being suitable for
irrigation (Figure 13 ). Irrigation could be by
private pumping from supplemented
sections of the river and/or development of a
reticulated system and/or water harvesting
(DNR 2002:56).

Extensive cattle grazing

Grazing pressure

Collinsville and Glendon town water
supply from Bowen River Weir. Water use
is 1790 ML/a.

Bowen River Weir (2360 ML capacity).
The Collinsville Power Station is the
northernmost coal powered station with a
capacity of 180MW. (DNR 2004:59).

Collinsville Coal Mine 2500MI.
Newlands Coal Mine 1100Ml.

Draws water by pipeline from the Bowen
River Weir. Water use by industries is
discussed by Meyer (2000) .

Collinsville mine is expected to close in 2015
and Newlands mine in 2020. This will
release their water supplies (2500 Ml and
1100 ML) for other uses (DNR 2004:35).

High resource (coal) prices have increased
likelihood of additional mining activity
commencing in near future, which will
require additional water (to be provided in
new pipeline from Burdekin Dam??).

Traditional Owners: Wirri people

Traditional owners

Water access and use;

Water allocation for traditional owners
Water to camp near for traditional
activities

Participation in the management of water
(Custodians 2005)

The upper reaches of the Broken River are
virtually perennial (Type 1) up to the
Bowen River Weir (BRIZGA ET AL.
2005:E105).

Water quality changes are noted as major
for fish throughout the river with moderate
change in water quality below the junction
with Pelican Creek. There is moderate
disturbance to geomorphology, hydraulic
habitat and riparian vegetation to the
junction with Broken River.
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Pelican Creek has major disturbance to
water quality and moderate disturbance to
hydraulic habitat, riparian vegetation,
macro invertebrates and fish (BRIZGA ET
AL. 2005:60)

Other
Table 33:  Uses and values of the Broken River
Uses/ Details Threats/Issues
Values
Improved pasture (80% of water) with Possible increased demand for irrigation
some sorghum and horticulture. Mainly water.
near the river in the upper reaches of the | proposed dam site at Urannah, with water to
Broken River. 531 ML unsupplemented be piped into Don River for use for irrigation
plus 3176 ML supplemented from weirs near Bowen (LGP 2006).
and dams (DNR 2004:35).
Stock watering Grazing pressure
Nil
Local recreational fishing
Eungella Dam supplies town water for
Fitzroy Basin mining towns
Eungella Dam supplies water to several Future mining water requirements from
mines in Moranbah and Nebo coal mining | Eungella Dam (DNR 2002:62) are expected
areas (in the Fitzroy River Basin; Matete & | to include 3,100 ML/a each for the BHP coal
Hassan 2006). mines at Moranbah and Goonyella, and up
to 4,300 ML/a for Northern Developments.
This is expected to be met from existing
infrastructure.
Traditional owners Wirri in the headwaters | Traditional owners
of the Broken River and Juru downstream | \water access and use
Water allocation for traditional owners
Water to camp near for traditional activities
Participation in the management of water
(Custodians 2005)
Bowen River below Bowen River Weir is
virtually perennial (BRIZGA ET AL.
2005:E105).
Other
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There are a number of water infrastructure options and propositions in the Bowen-Broken
subcatchment, which are listed in DNR (2002:84). The majority of those have been
rejected on the grounds of technical and economic feasibility criteria, but the Broken
(7.7km) proposal and Urannah Dam proposal have progressed to level 2 assessment.

3.6.2 Wetlands in the Bowen—Broken subcatchment

There are limited natural wetlands between the Bowen and Burdekin Rivers and from
Collinsville to the Bowen River. Eungella Dam is listed as wetland of national significance
by DNR (2004:74).
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3.7 The Lower Burdekin—-Haughton subcatchment
The Lower Burdekin—Haughton subcatchment (Figure 15) covers an area of
approximately 16,600 km2, which also includes the coastal plains and the catchments of

other coastal streams including the Bogie, Haughton, Don, and Elliot Rivers, and Majors
Creek. There is a focus on water in this subcatchment, through irrigation.

Figure 15: Map of the Lower Burdekin—Haughton subca  tchment

INSERT MAP HERE

3.7.1 Streams and man-made water infrastructure

The Lower Burdekin and Haughton system is a complex delta area linked by river and
artificial channels and pipelines (Figure 16 ). Below Clare the local drainage runs away
from the river channels through old channels, which form a complex system of
distributaries through the Burdekin delta. These include the Barratta, Sheep Station,
Plantation and Saltwater Creek systems (BDTB 2005).

One additional level of complexity in relation to water use arises from the fact that water
allocations from the Burdekin Falls Dam (Section 3.6) are not diverted at the dam but
rather released down the Burdekin river and then extracted at various weirs and pump
stations in the Lower Burdekin, including Gorge Weir, Blue Valley Weir, Clare Weir and
the Haughton Balancing Storage. Since water allocations from Lake Dalrymple other than
those for use within the Lower Burdekin have been discussed earlier, they are not further
elaborated on in this Section.

The Burdekin Falls Dam operates in conjunction with the existing storages of Clare Weir
and Gorge Weir on the Burdekin River, and Val Bird and Giru weirs on the Haughton
River at Giru. Pump stations are located on the Burdekin River, within the Clare Weir
storage, to divert water to the Haughton, Elliot and Barratta Main Channels. The pump
stations divert water into main channels on each bank of the river and then to customers
by a system of distribution channels. The Tom Fenwick Pump Station services the
Haughton and Barratta Main Channels, which provides water to customers between the
Burdekin and Haughton rivers. The Haughton Main Channel also supplements the
Haughton River and Giru groundwater area. On the other side of the river, the Elliot Main
Channel services the Leichhardt Downs area and has the potential to be extended
eastwards towards Bowen.

Burdekin Shire, which takes in the vast majority of the subcatchment has a estimated
population of almost 19,000 (LGP 2006b). Key towns and settlements are Ayr, Home Hill,
Brandon, Giru, Clare, Kalamia Estate and Alva Beach. However, urban and industrial
consumption is negligible in comparison to agricultural water use (Table 28).

Table 34 summarises the information relevant to the uses and values of the Lower
Burdekin—Haughton subcatchment.
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Figure 16: Water supply infrastructure in the Lower Burdekin—Haughton
subcatchment

Source: Sunwater (2006)
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Table 34  Uses and values of the Lower Burdekin—Hau  ghton subcatchment
Uses/ Details Threats/Issues
Values

Sugar cane production, the major crop in
the Lower Burdekin, was assigned almost
88,000 hectares of land in 2001/02. The
value of sugar in 2001 was $149.2 million
(DNR 2004:iii). Approximately 913,000
ML/a is allocated through the Burdekin
Haughton Water Supply Scheme, which
includes 553,000 ML for agricultural and
users and 240,000 ML for groundwater
recharge (DNR 2004:iii).

Irrigation of sugar cane is the dominant
water use. 585,790 ML/a are used for
irrigated agriculture. Distribution efficiency
of irrigation water through the channel-
system is assumed to be 60-70% (DNR
2004:33).

There are three weirs on the Burdekin
River (Gorge, Blue Valley and Clare), and
two weirs on the Haughton River (Val Bird
and Giru), as well as pumping stations,
sand dams and diversion channels
(including Haughton, Elliott, and Barratta
Main Channels). The lower Burdekin
system has been modified for irrigation
diversions and returns. (BRIZGA ET AL.
2005:164).

In addition, irrigators extract vast and
unknown quantities of water from the
groundwater system in the Lower
Burdekin.

Nutrient escape to the Great Barrier
Reef Lagoon from fertilisation of
irrigated cane farms damages the reef
(Cox et al. 2005; Hutchings et al. 2005;
Kinsey-Henderson et al. 2005;
McKergow et al. 2005);

Salinity intrusion because of
groundwater management for irrigation.

Farm water use is minimal in comparison
to irrigation.

Limited use. Beef cattle are a minor
industry and water user in this area.

Freshwater farming of Barramundi.

There is Black Tiger Prawn farming near
Alva Beach (BRIZGA ET AL. 2005:56).
Beare et al. (2003) report that there are 10
such operations. Some freshwater is used
for topping up prawn ponds (25.9
ML/ha/crop).

Competition with natural wetlands and
mangroves (Gunawardena & Rowan
2005)

Commercial fishing In the Burdekin Delta
estuaries. No significant commercial
freshwater fishing (BRIZGA ET AL.
2005:56)

Swimming and diving Yongala Wreck
(BRIZGA ET AL. 2005) p56

Recreational Fishing (BRIZGA ET AL.
2005:56)
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At present <2% of water supply in the
subcatchment are for urban uses, which
includes industrial. Subsidiary supply at
present for Townsville-Thuringowa 1% or
10580 ML/a is committed for human
consumption. Also supply of Ayr, Home
Hill, Giru, Brandon and Clare

Population projections indicate no
significant changes to resident
population (LGP 2006b)

Water for industrial purposes is included in
urban consumption (see above), and
includes water used in sugar mills

Sand and gravel extraction average
tons/year

Haughton River 62,000
Major Creek 800
Reid River 300
Sheep Station Creek 50
Expedition Pass Creek 500

Increases turbidity — but the water is
already turbid

Traditional Owners are the Juru people.

Insofar as this area resembled the
rainforest areas to the north it may have
been densely inhabited before European
settlement. Access to sites may be
restricted and many sites have
disappeared because of farming practices
and settlement (Horsfall & Hall 1990).

Water access and use;

Water allocation for traditional owners
Water to camp near for traditional
activities

Participation in the management of
water (Custodians 2005)

The lower Burdekin-Haughton system is
classified as a perennial system based on
artificial supplementation from (mainly)
Lake Dalrymple (BRIZGA ET AL.
2005:E105). The whole system in the
Burdekin and Haughton deltas is inter
connected with water being sent from the
Burdekin to the Haughton via channels
and water from Dalrymple Dam being
used to supplement groundwater for
irrigation of sugar.

Tidal barrages have been constructed on
the lower delta in order to restrict the
effects of saltwater intrusion into the
aquifer, and to enable agricultural
expansion into formerly tidal areas.
(BRIZGA ET AL. 2005:164).

Changes to water quality.

High nutrient levels from fertilisation of
irrigated sugar cane, which cause weed
infestations (Perna & Burrows 2005;
BRIZGA ET AL. 2005; Reagain et al.
2005)

There are have been major changes to
water quality in the Lower Burdekin.

Other

The wetlands and mangrove swamps of
the estuaries have existence values as
well as contributing essentially to the
fisheries industry.

DNR (2004) provides a general ecological condition assessment for the various waterway
ecosystem components in the Lower Burdekin—Haughton subcatchment (Figure 17 ).
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An assessment conducted by Hunter et al (2003:16f) of water quality in the Lower
Burdekin found that for a majority of samples, surface water quality was ‘poor’, meaning
the samples showed high salinity and nitrate concentrations. The the map showing the
assessment is shown in Figure 19, guidelines for surface water quality and the criteria
applied in assessing surface water quality are shown in Figure 18 . Hunter et al (2003:17)
point out the good water quality — in terms of EC rating — along the Haughton River.

BRIZGA ET AL. (2005) further elaborates on widespread surface water quality
deterioration across the Lower Burdekin (Table 35).

Aquaculture activities in the coastal section of the Burdekin River catchment involve the
farming of barramundi and black tiger prawns (Beare et al. 2003). Barramundi are farmed
in freshwater ponds and there is one example of cage culture. These farms are mostly
small operations of four to five hectares (GBRMPA 2000, in: Beare et al. 2003). All prawn
farms are pond based and situated close to coastal waters. There are around ten prawn
farms in the coastal section of the catchment, ranging in size from 2 hectares to 127
hectares (Schaffelke 2002, in Beare et al. 2003).

Colllins et al (2005) rate the Burdekin delta as highly suitable for land-based saltwater
prawn farming due to the mostly suitable quality of groundwater and the long growing
season. However, questions have been raised as to the possible off-site impact of
aquaculture operations through suspected leaking ponds on adjoining grazing and cane
properties (ABC 2004). Water consumption of prawn farming is estimated at

25.9 ML/ha/crop (DPI 1999, in: DNR 2004).
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Figure 17: Ecological condition of waterways in the Lower Burdekin
subcatchment

Source: DNR (2004:165)
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Figure 18: Surface water condition rating
Source: Hunter et al (2003)
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Figure 19: Surface water condition assessment: guid

Source: Hunter et al (2003)

Table 35:  Estimated change in water quality indica
Haughton System

Source: BRIZGA ET AL. (2005:165)

Note: Reference point is undisturbed state
*** \/ery major change; ** major change; * moderate change; [ ] minor or no change

elines and criteria for rating

tors in the Lower Burdekin—

Geomor-
phology

Hydraulic
habitat

Water
quality

Riparian
vegetation

Macro
invertebrates

Fish

Burdekin River

Below BFD

Bowen River to Clare
Weir

Clare Weir to the
Rocks

Rocks to tidal limit
Tidal limit to coast

*%

*%

*%

*%

*%

*%

*%

*%

*%

*%

*%

*%

*%

*%

*%

Haughton River
Glendale to Haughton
Channel

Haughton Channel to
Val Bird Weir

Val Bird Weir
Giru Weir

Giru Weir to River
mouth

*%

*%

*%

*%

*%

*%

Majors Creek
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3.7.2 Wetlands in the Lower Burdekin—Haughton subcatchment

The subcatchment is rich in wetlands, along the Haughton River and right across the
Burdekin River floodplain, where series of wetlands extend mostly along old distributary
channels, which represent previous paths of the river and include the Barratta,
Sheepstation, Plantation and Saltwater Creeks (Veitch & Sawynok 2005). These
wetlands (Figure 20), including adjacent seagrass meadows in near shore waters,
provide regionally significant fish habitat and nursery areas and are recognised as a
productivity hotspot supporting major commercial and recreational fisheries (Cappo &
Kelley 2001).

Figure 20: Coastal Fish Habitats in the Burdekin Dr y Tropics region

Source: Adapted from Bruinsma (2001)
Note: The map does not extend south to include Upstart Bay

Detailed maps for the entire stretch of coastline and coastal plains of the Burdekin Dry
Tropics region are contained in Scheltinga and Hayden (2005).

According to Tait and Perna (2001) the Burdekin delta is home to up to 40 species of fish.
However, a series water quality issues across the Burdekin River floodplain impede
habitat quality.

Based on work by Veitch & Sawynok (2005:67-76) the condition of the wetlands is
summarised in Table 36. They paint a picture of progressive degradation of ecological
function through use of wetlands as part of the irrigation infrastructure and the
introduction of physical barriers, loss and modification of riparian vegetation, nutrient
inflow, and infestation with weeds and non-native fish. Veitch and Sawynok (2005)
suggest that fish might have lost access to more than 80% of the natural wetlands area
because of the loss of about half of the original wetlands area and the introduction of
barriers, which impede wetland connectivity. However, they also demonstrate that
restoration efforts, for example through the removal of weeds, can bring back
environmental function. They stress that restoration needs to be built on ongoing effort.
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Table 36: Wetlands of the Lower Burdekin sub-catchm ent
Source: Veitch and Sawynok (2005:67-76)

Wetland

Descriptors

Healey Lagoon
(Haughton River)

heavily impaced by introduced aquatic plants (hyacinth, pistia,
paragrass, hymenachne), causing possible toxicity and de-
oxygenation

waterlevel kept artificially constant: permanent connectivity
receives nutrient-enriched tail water

riparian vegetation diminished to narrow strip

some culverts possibly restrict some fish movement
impacts of changes on fish biodiversity unknown

Cromarty Wetlands:

Reed Beds Lagoon
(Haughton River)

perennial

diverse range of riparian vegetation and habitats, some riparian
areas are grazed

heavily impacted by introduced aquatic plants (hyacinth, pistia,
paragrass, hymenachne)

on private land and not accessible to public

catchment run-off causing poor water quality

thought to ‘maintain fishery values’

Pink Lily Lagoon
(Haughton River)

large and shallow

shallow areas reclaimed for farming and grazing
weed infestations

nutrient enrichment

fish unlikely to survive in dry season

Crooked Waterhole
(Haughton River)

riparian vegetation weed-infested, including noxious turpentine
weed

turbid water
only fish apparent is gambusia

Horseshoe Lagoon
(Haughton River)

large and shallow

nutrient enriched

infestation of native lily mechanically removed in 2003
native fish expected to return

Barratta Creek wetlands

loss of connectivity
fewer fish species identified than in comparable wetlands

Sheepstation Creek

network of deepwater lagoons

permanently used as irrigation channel and aquifer recharge pits —
prevents water level fluctuations and fast-flowing irrigation channels
inhibit fish movement

drop boards inhibit fish movement
tidal barriers prevent fish movement and act as fish traps
active overflow path of Burdekin River

active weed harvesting program on Payard’s lagoon with
subsequent improvement if fish and bird numbers and diversity

increase in pest fish: gambusia, gouramis

Plantation Creek

series of lagoons, linked by irrigation channels

nutrient enrichment through irrigation and tail-water runoff
weed infestations: cumbungi

channels, culverts act as fish barriers

Saltwater Creek

southern flood path of Burdekin River
series of long narrow lagoons
not used for irrigation but receives tail water from farms
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badly degraded: weeds

Warren's Gully: key lagoon with good riparian vegetation and some
deep water as well as natural connectivity to estuary

According to Veitch and Sawynok (2005:119), the major threats and risks to the Barratta
Creek wetlands (and other wetlands shown above) arise from:

Riparian zone reduction

Increase in in-stream weeds and algae
Increased terrestrial weeds

Increased sedimentation

Increased nutrients

Pesticides and herbicides

Agricultural expansion/intensification
Reduced on-site water quality
Reduced connectivity

Irrigation impacts

Introduced noxious fish

There are extensive wetlands of National Significance in the subcatchment (Table 37).
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Table 37:  Wetlands of National Significance in the Lower Burdekin—Haughton
subcatchment

Source: DNR (2004:73-74)

Note: S = surface water dependent; G = groundwater dependent
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Bowling Green Bay encompasses a suite of wetlands and coastline, and has gained
international recognition as a significant habitat for waterfowl. It is listed under the
Ramsar Convention. Bowling Green Bay is part of Bowling Green Bay National Park,
which covers 55,000ha of coastal and mountainous country. The park has a diversity of
habitat types ranging from mangroves at sea level to rainforests on the mountain tops of
Mt Elliot, reaching a height of 1 342 metres making it one of the highest peaks in
Queensland.

Bowling Green Bay contains examples of the richest coastal habitats typical of north-
eastern Australia’s coastal wet-dry tropics. The wetlands are diverse and include intertidal
seagrass beds, mangrove and saltpan communities and forested, brackish and
freshwater swamps. Nine species of mangrove grow in the wetland, providing a nursery
and shelter for fish, mud crabs and prawns. The Bay’s mangrove communities trap tide-
borne sediments and help control coastal erosion. The mangroves provide vital protection
from strong winds, tidal surges and heavy rainfall associated with cyclones which
occasionally affect this part of Queensland’s coastline (EPA 2000).

Intertidal and subtidal seagrass beds of Cleveland and Bowling Green Bays provide a
home for the threatened dugong and green turtle and are also a nursery for prawns. Rare
and threatened animals which live in or visit the wetlands include the endangered
loggerhead turtle and little tern, the vulnerable green turtle, dugong, saltwater crocodile
and painted snipe and the rare eastern curlew.

Bowling Green Bay is a declared Fish Habitat Area (Brunisma et al. 1999: 54f; Table 38,

Figure 21). It is an extensive baitfish breeding area and many commercial and
recreational fish species feed here, such as black marlin, sailfish and Spanish mackerel.

Table 38: Bowling Green Bay Fish Habitat Area

Source: Brunisma et al. (1999)
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Figure 21: Spatial extent of the Bowling Green Bay  Fish Habitat Area

Source: Brunisma et al. (1999)

There are at least thirty different species of birds that migrate to the park from various
parts of the world in the winter months. Brackish and freshwater wetlands behind Bowling
Green Bay support many waterbirds. The wetlands seasonally support more than 20,000
waterfowl! (including 4000 brolgas) and 10,000 magpie geese. Almost half of the 244 bird
species known to visit the area breed in the Bowling Green Bay wetlands. Bowling Green
Bay is an important feeding and breeding ground for brolgas and magpie geese. The Bay
has the largest concentrations of these species in north-east Queensland and is the main
stronghold of these species in eastern Australia. The endangered little tern breeds on
Bowling Green Bay spit and has been observed in flocks of 1000.

The environmental values of Bowling Green Bay are reflected in the green zoning of
areas adjacent to the National Park by the GBRMPA. The primary objective of green
zones is to protect the natural integrity of the ecosystem, generally free from extractive
activities. The green zone includes, for example, seagrass beds important as dugong and
turtle foraging habitat, populations of the inshore Indo pacific humpback and Irrawaddy
dolphins, and fish nursery areas, and a primary Grunter fish spawning aggregation site.
The green zone also provides added protection to the Bowling Green Bay Dugong
Protection Area (DEH 1997) and the Queensland Government declared Bowling Green
Bay Fish Habitat Area (State of Queensland 1995).

Cape Upstart is a granite headland covered in a range of vegetation types from vine
thicket to heath and flanked by sandy beaches. The surrounding waters are part of the
Great Barrier Reef Marine Park. The area is a declared National Park and accessible only
by boat. This is an important place for the Juru people and the Wothan (Black Crow) clan.
Wetlands, ocean and beach systems in the area formed major hunting and gathering
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habitats. Even more important than the Cape is Upstart Bay, which is elaborated on in
Section 3.9.

The Burdekin River delta region provides an important fishery, both commercially and
recreationally (Danaher 1995). It is a declared Fish Habitat Area of management level ‘B’.
The Burdekin River delta is specifically rich in mangrove species and seagrasses. The
introduction and expansion of irrigation in the Lower Burdekin caused a decline in
groundwater and subsequent seawater intrusion. Mangroves and seagrasses directly
support local and offshore fisheries through the provision of food, shelter, breeding and
nursery areas. Quinn (1992) estimates that the estuarine habitats provided by mangroves
and seagrasses are critical to more than 75% of commercially and recreationally
important fish and crustacean species during some phase of their life cycle (e.g. prawns,
mud and sand crabs, barramundi, whiting, flathead, bream and mullet).

Table 39 summarises the information on uses and values of the Lower Burdekin
subcatchment.

Table 39:  Uses and values of wetlands in the Lower  Burdekin—Haughton

subcatchment
Uses/ Details Threats/Issues
Values
Much of the irrigated area may once have been
wetland
Uses same areas as mangroves Competition with wetlands

Important recreational and commercial fishery Protection of wetlands important for

fishing

Commercial fishing In the Burdekin Delta Water quality

estuaries. (BRIZGA ET AL. 2005) 56

Tourism

Local owners the Juru people (Custodians Water access and use;

2005) Water allocation for traditional owners

Hunting of Dugong Water to camp near for traditional
activities

Participation in the management of
water (Custodians 2005)

Coastal fisheries resources are significantly
affected by the quantity and quality of coastal
wetlands. Losses along the Great Barrier Reef
coast are thought to be 70-90 per cent of the
original areas of wetland. This is attributed to
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changes in catchment land use and
consequently catchment hydrology (Veitch &
Sawynok, 2005).

Other World heritage Values, RAMSAR sites Funding
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3.8 Groundwater

Across the Burdekin Dry Tropics Region there is limited development of or knowledge of
groundwater, except in the Lower Burdekin subcatchment where groundwater is
extracted from the Burdekin Delta aquifer for irrigation of sugar cane and horticultural
crops. Part of the Great Artesian Basin recharge area underlies the western part of the
Burdekin catchment (BDTB 2005; NLWRA 2001).

An overview of groundwater resources across the Study Area is shown in Figure 22.

In the Upper Burdekin subcatchment there are around 80 bores supplying water mainly
for fodder crop irrigation along the Burdekin River and Wyandotte Creek (DNR 2004). No
water licenses are currently needed to drill for or use water. Large bores have the
potential to affect stream flows when they are near rivers but most of the bores in the
Upper Burdekin are more than three kilometres away from streams

Groundwater use on the alluvial plains of the Cape and Campaspe Rivers are for stock
watering although a few areas have enough groundwater for local irrigation.

Groundwater in the Belyando—Suttor and Bowen-Broken Subcatchments is limited to
stock watering. The Broken River flows in a rocky steep valley with few aquifers while the
Bowen basin sands supply limited volumes of water some of which is saline.

In the Lower Burdekin subcatchment there are approximately 1800 bores extracting
groundwater from the aquifer of the Burdekin Delta. These are used on over 40,000 ha of
irrigated land providing 330,000 ML/a. The aquifer is recharged with water from the
Burdekin Falls Dam using Giru Weir and Val Bird Weir on the Haughton River (BRIZGA
ET AL. 2005:52). Up to eight sand dams are also constructed annually on the Burdekin
River and Anabranch to aid recharge as well as supply pools for water diversion to
irrigation channels.

Details of the Burdekin delta system and operations of the two Water Boards in terms of
their recharge programs and management of the groundwater systems are described by
Bristow et al. (2000) and McMahon et al. (2000). The current water pricing and water
management practices in the delta have evolved in response to local needs since
establishment of the Water Boards in the mid 1960’s (Bristow et al. 2001).

Salinity and other solutes (nutrients and agrochemicals) used in irrigated agriculture all
have the potential to impact negatively on water quality, Rising water tables and
salinisation are in places threatening land capability within the lower Burdekin (Bristow et
al. 2001). Thayalakumaran et al (2004) reported elevated nitrate levels of up to three
times the ANZECC environmental standard of 5 mg/L in 16% of the bores, located mostly
in the Home Hill area.

An assessment of groundwater quality by Hunter et al (2003:17) shows that at a majority
of sampling points, specifically in the southern parts of the Lower Burdekin, the water is
unsuitable for drinking water and in as many as 29% of bores is deemed unsuitable for
irrigation also (Figure 23 ). The guidelines values upon which this assessment was based
are shown in Figure 24, as are the definitions of suitability. Hunter et al (2003:17)
specifically point to the high EC levels in the groundwater bores and hypothesize that
groundwater seepage might cause raised EC levels in streams, such as those recorded
in Barratta Creek (Figure 18).
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Figure 22: Groundwater resources of the Burdekin Dr  y Tropics region
Source: DNR (2004:33)
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Figure 23: Groundwater quality assessment for the Lower Burdekin
Source: Hunter et al. (2003)

Figure 24: Groundwater quality assessment: guideli nes and assessment
Source: Hunter et al. (2003:3)
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3.9 Burdekin Marine Extent: The Marine River Influence Area in the GBR
Lagoon

Over the last 20 years it has become apparent that there have been serious declines in
water quality worldwide in inshore regions of coral reefs. This decline is associated with
land clearing for agricultural and urban development and expansion. Water quality around
the Great Barrier Reef is no exception (Hutchings et al. 2005; Cox et al. 2005). However
Hutchings et al. (2005) note that in Australia, unlike the situation in some countries,
relevant scientific information on water quality impacts in the Great Barrier Reef has been
collected and synthesized (eg. Baker 2003), government has formulated policies to
protect the Reef (Reef Water Quality Protection Plan) and is spending significant
resources on its implementation.

As illustrated in Section 1, the Burdekin River is a key discharger of river water, and the
cocktail of substances it contains, into the GBR lagoon. The area, where discharge from
a moderate event (3-7ML) is thought to impact, is extensive (Figure 2 ). The influence
area, referred to as “Burdekin Marine Extent” was determined considering flood plumes
following cyclones between 1990-2000 as well as the Burdekin discharge data over the
84-year Burdekin discharge record (Lewis et al, 2006).

The Burdekin Marine Extent contains nine bioregions (of the 70 found within the
GBRWHA; Figure 25 ; Table 40).

Figure 25: Bioregions of the Burdekin Marine Extent
Source: Map kindly provided by GBRMPA
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Table 40:  Extent of bioregions the Burdekin Marine Extent
Source: Data kindly provided by GBRMPA (C. Honchin, 23.06.2006)

Bioregion Extent (km2)
RE3 Coastal Central Reefs 15.18
RE4 Coastal Southern Reefs 0.41
RF2 Central Open Lagoon Reefs 1.60
RHC High Continental Island Reefs 31.18
NB3 Inner Shelf Seagrass 339.709
NA3 High Nutrients Coastal Strip 2548.38
NBS5 Inner Mid Shelf Lagoon 5341.71
NB7 Mid Shelf Lagoon 330.436
NA3 High Nutrients Coastal Strip 2172.05
Total 10780.66

The classification of bioregions is based on the biological and physical diversity of the
Great Barrier Reef World Heritage Area. There are a total of 70 bioregions, including 30
reef bioregions and 40 non-reef bioregions. Bioregions have habitats, communities (e.g.
areas of seagrass) and physical features (e.g. sediment type, depth) that are more similar
within the bioregion than those occurring in other bioregions. The bioregions and their
boundaries were developed using a combination of scientific information and advice from
fishers, scientists and other experts (GBRMPA 2003).

The Burdekin Marine Extent forms part of the Great Barrier Reef World Heritage Area and
Great Barrier Reef Marine Park. World Heritage Area status determines a range of
intrinsic values, based on natural and cultural attributes (Section 2.5). The GBR Zoning
Plan is the primary tool for management of the Marine Park and provides for protection of
‘representative’ examples of the entire range of habitats and biological communities
(bioregions), and areas of high conservation value by assigning protective zoning to
important habitats, breeding and spawning areas as well as special or unigue sites.
Figure 26 shows the zoning within the Burdekin influence area.

The majority of the Burdekin Marine Extent is zoned “general use”. However, an area of
over 2000 kmz2 is protected as Marine National Park Zone. Protection areas are
differentiated into three categories (ANZECC/ARMCANZ 2000):

high ecological/conservation value ecosystems (HEV)
slightly modified/disturbed ecosystems (SMD)
highly disturbed ecosystems (HD)
The HEV areas are Curacoa (Noogoo) Island Reef, Orpheus (Goolboddi) Island Reef

east, South-east of Great Palm Island, Halifax Bay/Pandora Reef, a number of bays
around Magnetic Island, Bowling Green Bay, the Yongala, Cape Upstart and Upstart Bay.
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Figure 26: Reef Park marine zones within the influe  nce area
Source: Map kindly provided by GBRMPA

There are also four special and unique areas defined for the Burdekin Marine Extent:
Bowling Green Bay, the Palm Island Group, the Hinchinbrook Region and the Yongala
shipwreck site. They are shown in Figure 27 .

The Bowling Green Bay site complements the adjacent RAMSAR-listed Bowling Green
Bay Wetland (Section 3.7.2), and includes important dugong and green turtle foraging
habitat and nursery grounds for many fish and crustacean species. It also complements
the netting restrictions in the Haughton River and Barramundi Creek, the nationally
significant Burdekin-Townsville Coastal Aggregation Wetlands, Bowling Green Bay
National Park and DPA ‘B’ Zone. It includes Upstart Bay, which specifically supports vast
seagrass meadows, which support dugong and a large variety of juvenile fish species
(Rasheed and Thomas 2001).

The Palm Island Group is geomorphologically unique, with high diversity (habitat and
benthos) due to exposure to clear water by the Palm Passage on the eastern sides, very
sheltered and muddy coastal habitats on the protected sides, and current-swept channels
between the islands. The group forms a stand-alone separately defined bioregion.

The area includes important seagrass beds, and has significant cultural and heritage
values to the Palm Island Aboriginal community including the traditional use of marine
resources. The region includes important fringing reefs, shoal areas, important transitory
habitat for fishes moving from coastal and inshore nursery grounds to offshore reef and
inter-reef habitats. It is also known to be important habitat for humpback whales.

The Burdekin Marine Extent captures the southern extent of the Hinchinbrook Region.
The region includes rich and productive seagrass meadows, forming important nursery
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and foraging habitat. It is very important area for turtles, dugong and prawns and includes
approximately 30 km2 of the Dugong Protected Area.

Figure 27: Special and unique sites of the Burdekin Marine Extent
Source: Map kindly provided by GBRMPA

The Yongala site surrounds the historic Yongala shipwreck, which is a key diving
destination within the GBRMPA. The wreck supports corals and highly abundant fish life.

The use value of the GBR for commercial tourism, commercial fishing, and recreational
and cultural activities was estimated by Access Economics (2005) to be $3.5 billion in
terms of value-added. After adding indirect taxes and detracting subsidies the gross
product was estimated to be in excess of $4.1 billion for 2004/05. Tourism contributes
approximately 87% to these estimates, which equates to approximately $3.5 billion per
annum (Access Economics, 2005).

Carr and Mendelsohn (2003) used a travel cost method to estimate that the use value of
all visitors to the whole GBR region was between $895 million to $2.0 billion. KPMG
Consulting (2000) found a total annual expenditure of $454 million for reef trips alone
including flow on effects to the rest of the local economy.

The GBRMPA requires commercial tourism operators within the GBRMP to collect an
Environment Management Charge (EMC) from tourists and submit extensive information
on activities. GBRMPA records (2006; kindly provided by C. Honchin) show that visits on
vessels operated by commercial tourist operators averaged approximately 37,000 for the
years 2003 — 2005. The sites with highest visitation are the Yongala wreck site, a number
of bays around Magnetic Island, and reefs and/or islands of the Palm Group.

83



The Burdekin Marine Extent is also an important fishing area. Commercial fishing is
licensed and regulated by the Queensland Department of Primary Industries and
Fisheries. Recreational fishing is governed by the GBRMPA Zoning Plan.

Across the GBR, commercial fisheries are estimated to be worth about $120 million
annually and harvest about 24,000 tonnes of seafood each year. In addition, there are
more than 800,000 recreational anglers in Queensland who spend $240 million each year
to catch 3,500-4,300 tonnes of seafood. Fishing is also an important part of tourism in the
Great Barrier Reef catchment which is estimated to be worth $4.2 billion a year. In
addition, Indigenous hunters use marine resources for cultural purposes (Reef CRC
2006). The main fisheries are the reef line fishery, trawl fishery, inshore finfish fishery,
crab fishery and harvest fishery.

Commercial fishing is an important activity along Queensland’s north east coast (Beare et
al, 2003:18). Key target species are prawns, coral trout and mackerel. The gross value of
production for the fishery based in the “Northern” section in 2000/01 was $19.2 million,
equivalent to 7% of gross value of Queensland fisheries.

Key harbours for commercial fishers utilising the Burdekin Marine Extent are Townsuville,
Ayr and Bowen. Fenton and Marshall (2001) estimate that value of landed catch in these
locations for 2000 was $35.5 m, 0.7m and 10m, respectively and generated a total of 663
jobs. Fenton and Marshall (2001) identify the extent of fishing activity in the area of the
Burdekin Marine Extent as ‘high use’ for trawl fishing, mostly ‘high use’ for line fishing,
‘low to moderate use’ for net fishing, and generally ‘low use’ for crab fishing. It is
estimated, that commercial fishing between Cape Upstart and Cape Cleveland accounted
for 200,000 boat days for 1988-2000 and caught 8,700 tonnes of fish (Table 41).

Table 41:  Marine fisheries production from Cape Ups  tart to Cape Cleveland 1988-
2000

Source: BRIZGA ET AL. (2005:55)

Burdekin Region Commercial Fishery Type Boat days Catch (tonnes)
Trawl net 135,692 6,354
Pelagic mackerel and shark 6,624 852
Mud crab 30,632 752
Estuary foreshore and bay mesh net 24,406 630
Reef line 3,358 102
Unknown 27 19
TOTAL 200,739 8,709

In 1999, a maximum of 13 boats fished the Burdekin River, Plantation Creek, Burdekin
River Anabranch and Mud Creek. Total catch was 53.4 tonnes. Commercial fishing effort
(days fished) by method included line (24), net (390), pot (1266), trawl (136), not stated
(65). In 1997, total estimated recreational catch (harvest and released) for the same
system was 308,000 from 41,000 fishing trips. Top five species were whiting (90,000),
mud crab (88,000), grunter 18,000, bream (16,000) and cod (13,000) (Anon, 2006).

The recreational use value of the Burdekin Marine Extent remains unmeasured. What
can be gleaned from the number of (registered) recreational vessels in the local
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government areas of the Burdekin NRM region (Table 42) is that boating-based
recreation is very important to the people in the Burdekin Dry Tropics region — and
adjacent areas. Boat ownership is this region is 4.6 times higher than the Queensland
average of 16 boats per 1000 inhabitants. Boat ownership is specifically high in the
Burdekin Shire — about 10 times the state average.

Table 42: Number of registered fishing vessels by L ocal Government Area

Source: vessel numbers from: QLD Department of Transport (2005, provided by Gillian Goby
(GBRMPA)), boat ownership calculated from population statistics by OESR, 2006.

Local Government Number of boats Boat ownership
Area (boats/1000 inhabitants)
Burdekin 3020 162

Charters Towers 437 50
Dalrymple 64 18
Thuringowa 4150 74
Townsville 5802 61

TOTAL Burdekin 8,709 74

Region

It is reasonable to assume that the majority of boating activity by regional residents would
occur in the Burdekin Marine Extent — as would the boating activity by residents in the
adjoining Hinchinbrook and Bowen Shires, where boat ownership is similarly high to the
Burdekin Shire, with 140 and 153 boats per 1000 residents, respectively.
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4  Discussion and Synthesis

4.1 Water as an economic good: quantity and quality

Water serves multiple functions. It has a use/consumption function, and a ‘waste
disposal’ function. In regards to the latter, waterways are significant assets because of
their assimilative capacity: They can carry waste materials and pollutants, dilute them,
and — for some substances — aid in processing wastes into less undesirable forms. This
function is specifically important in relation to water quality because water quality
problems occur when this capacity is exceeded or overexploited. Increasingly recognised
are a third group of economic benefits of water, associated with value for aesthetics,
recreation, and fish and wildlife habitat.

Young (2005:10) refers to water as a ‘truly unusual resource’ based on its physical
properties and, economic, social and institutional dimensions. The characteristics include,
among others, its mobility, the interdependence among users (within and across
functions of water), the interdependence between surface water and ground water, and
the variability of supply linked to rainfall conditions. This very nature of water poses a
number of conceptual and methodological problems for the valuation of waterways, which
Gren et al. (1994) illustrate for the case of wetlands. They specifically argue that
differentiation between use and non-use values is an unsatisfactory approach “...since it
does not explicitly differentiate between alternative life-support functions of an
environmental resource... and direct methods...are in many cases inadequate for
revealing the full functional value of the environment” (Gren et al. 1994:71).

Water is generally classified as a “common pool” resource. Common pool resources are
defined by two characteristics (Ostrom et al. 1994;Table 43). They are rival — meaning
that the use of one unit of resource by one individual is not available for use by another
individual — and have high exclusion costs — meaning it is costly to prevent potential
users without entitlements from exploiting the resource. There are, however, also aspects
of water that have a public good character because they are non-rival, for example the
aesthetic value of a beautiful stream or the conservation value of a wetland.

Table 43:  Typology of goods and natural resources

Source: adapted from Ostrom et al. (1994)

Rivalry of use
Rival Non-rival
Exclusive Private good Club good
Exclusivity eg. freehold land
of use Non-exclusive Common pool good Public good
eg. water eg. air, sunshine

Common pool and public good resources typically suffer over-exploitation from the
‘tyranny of small decisions’, which indicates the absence of a functioning market with the
result that the sum of individual decisions does not match the social optimum of use.
Each individual use of water (extraction or assimilation or recreational use) on its own
might be inconsequential for the system. Taken together, however, the impacts are
excessive and may lead to conflicts between users and/or system decline. Effective
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public management is difficult and expensive because it needs to interact with many
small, scattered decision makers, but increasingly necessary (Young 2005:10).

There are mounting indications to suggest that all is not well with water in the Burdekin
Dry Tropics region — despite the fact that supply of water (at least in the case of Burdekin
Falls Dam) currently exceeds demand. Further upstream and at a smaller spatial scale,
however, more dams are proposed to meet growing demands. Multiple processes are
underway to address growing tensions between the users and stakeholders over the
values of water, and allocation within uses. A number of planning processes are
happening concurrently and policies are being implemented, including water resources
planning, the implementation of the Reef Water Quality Protection Plan, the
implementation of the BDTNRM Plan, and now the implementation of the National Water
Quality Management Strategy.

These processes tend to focus on either water quantity or water quality, or look at both
but not in an integrated manner. The NWQMS framework — despite its focus on water
quality — provides an important opportunity to link the two matters. To improve water
management, it is timely and essential, that the aspects of water quantity and water
quality be dealt with in an integrated fashion (Young 2005). A welfare economic valuation
provides an opportunity for such integration.

4.2 The present state of knowledge about uses and values

It is apparent from the data inventory compiled in this report that there is a general
scarcity of information on uses and values, compounded by an imbalance of information
availability. Specifically:

More is know about consumptive use values than non-consumptive and intrinsic
values.

The information density follows an east-west gradient. More is know about the
coastal strip (Lower Burdekin) than the other subcatchments, and specifically the
far western parts of the catchment.

Information on freshwater wetlands appears to be specifically sparse. Some
names could be located on maps but no information was available.

There is a focus on water use data rather than water quality data because it is
easily measureable, licencable and tangible, and relates to the ‘economic’
aspects of water use.

The picture of waterways in the Burdekin Dry Tropics Region exemplifies a number of
dichotomies:

Itis a large catchment — albeit with a very small coastal section.

It is predominantly located in a dry climate — yet at its centre is the largest water
storage in Queensland.

There are few conservation areas across the vast expanse of the region — yet it is
coughed within two World Heritage Areas. The Burdekin River sources a
significant proportion of its water from the Wet Tropics World Heritage Area and
discharges it into the Great Barrier Reef World Heritage Area.

In the Study Area, there is a clear focus on consumptive use values of water,
despite the fact that specifically at the bottom end of the Burdekin-Haughton
catchment there are a diversity of wetland ecosystems of national and
international significance, which have been shown to be negatively impacted by
land-use related changes to water quality and quantity.
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Given proposed future water demand and allocation scenarios, the agricultural,
industrial and urban use values of water continue to receive priority over social
and ecological considerations, which appear almost non-existent.

Water use in the catchment is specifically associated with irrigation, most prominently in
the Lower Burdekin. However, industrial and urban water uses are gaining in significance.
Water is also increasingly being transferred out of the basin for urban water use
(Townsville/Thuringowa), industrial water use (Central Queensland coal fields) and more
irrigated agriculture (coastal areas around Bowen).

The capacity of Burdekin Falls Dam exceeds the current demand for water by sectors.
However, these demands are increasing — specifically those associated with transfers of
water out of the basin. Importantly as the total demand approaches capacity, the question
of reliability of water supply and risk management become more pressing and require
prioritisation of uses and values. The question of quality of water also becomes more
pressing since water for human consumption needs to comply with guidelines for potable
water.

Ecological parameters of streams and wetlands, and water quality have been modified to
varying degrees due to human economic activity in the streams and wetlands across the
Study Area. Across the vast grazing lands of the rangeland sections cattle grazing has a
major impact (a) where cattle have direct access to streams and wetlands and (b) due to
the removal of vegetation cover through grazing and subsequently increased soil erosion.
In the floodplains sections of the Study Area, a combination of factors including irrigation
— with associated draining and modification of wetlands, alteration of flow regimes,
barriers to fish movement, nutrient input etc — and degradation through weeds, pest
animals, and other urban and economic development have caused ecological damage to
highly significant coastal, estuarine and marine areas.

There are two end-of-catchment users of water that have the highest demands on water
quality: wetlands of national significance and urban water users. Water for
Townsville/Thuringowa is pumped from the Haughton Balancing Storage, after transfer
out of the Burdekin by pipeline.

The dilemma can be illustrated using a standard economic model of optimum pollution
control. In Figure 28 it is adapted for the question of determining optimal water quality.
The model assumes that current water quality is poor (WQ1) and the cost of declining
water quality are know (D) as well as the costs associated with improving water quality
(P), also called treatment cost (which can be associated with biological treatments of
water or with abatement of water pollution). The top part of the Figure shows that
treatment costs (P) rise — moving from right to left — as water quality increases, because it
is more expensive to remove smaller concentrations of pollutants. At the same time,
damage costs (D) decline since small concentrations of pollutants cause little harm. The
lowest total cost is at water quality level WQ2, which constitutes a significant
improvement from the initial level WQ1. However, WQ2 is not the economically optimal
(efficient) level of water quality. Rather — as shown in the bottom part of the Figure, the
optimum level (WQ3) is at the point where the marginal benefit of damage reduction is
equal to the marginal cost of treatment. *

! Typically, it is more expensive to rectify a problem than to prevent it from occurring. Therefore, the equivalent
cost function for avoiding water quality decline (A) at any point along the water quality gradient would lie well
below the treatment costs at the same point (A << P), and so would the marginal cost function (MA << MP).
Therefore, the optimal water quality in this case would be of higher standard and would come at lower total and
marginal cost. This is called a ‘starting point bias’.
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Figure 28: Economic framework determining the optim al level of water quality
Source: Adapted from Young (2005:279)
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This model — albeit simplistic and disregarding of the distributional aspects of the problem
— nevertheless demonstrates the importance of considering the marginal costs and
benefits of change, rather than total or average costs. This has important implications for
the choice of methods employed for estimating costs and benefits. Estimating the
economic benefits — and also the costs — of water quality improvement is an intricately
difficult task due to the complexities of most physical systems, the diversity of functions of
water, and the diversity of benefits and costs associated with water quality.

An important economic measure is the ‘consumer surplus’, which is the aggregate
amount of individual welfare that people derive from an environmental resource. It
represents the difference between the maximum that users — and non-users — would be
willing to pay and what they actually pay for a certain level of use/non-use.

A marginal cost estimation was conducted by Kragt et al. (2006) of the recreational value
of the Great Barrier Reef should its ecological composition decline — possibly due to
water quality decline. The authors combined actual and contingent behaviour data to
estimate a demand function for recreational reef trips to the GBR and to assess the
effects of reef quality decline on reef-trip demand by divers and snorkellers.
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Results from the model show that the consumer surplus, of divers and snorkellers, is
estimated at $96 million annually for all current GBR visitors. A hypothetical reduction in
fish abundance (by 80%), coral cover (by 30%) and coral diversity (by 70%) is shown to
lead to a 59% decrease in the number of reef trips taken by divers and snorkellers. This
equates to an annual decrease in consumer surplus for current reef visitors of nearly $ 57
million. If further corresponds with a decrease in tourism expenditure for reef trips to the
Great Barrier Reef Marine Park of about $ 136 million per year (Roebeling et al. 2006).
The reduced tourist value can be expected to impact on existence and bequest values as
the decline in value to those who can visit the Reef can be expected to have some
relation to the value placed on the Reef by those who may never see it but value its
existence for them and their descendants

Beare et al. (2003) presented a comparative cost approach to reducing nutrient pollution
of the GBR lagoon and noted the importance of erosion from rangelands in the upper
Burdekin. They suggested that the lowest cost options appeared to be reducing stocking
rates in the pastoral areas with an expected loss of farm income of about 4 per cent.
Reduced stocking would maintain ground cover in dry seasons and so minimise the
runoff from bare ground after drought events that contribute disproportionably to the total
sediment moved. Beare et al. (2003) also reported that a high proportion of the nutrients
reaching the GBR lagoon came from over-fertilisation of sugar cane farms in the Burdekin
Delta and suggested that the least-cost way to control this was through vegetated strips
along river banks to create buffer strips and insulate the rivers from the cane fields.

4.3 Knowledge gaps and possible approaches

Waterways generate significant benefits for people. Costanza et al. (1997) provided an
estimation of ecosystem services for different types of ecosystem. They estimated, for
example, that coral reefs generated a value in excess of US$ 6,000 per hectare, which
was further exceeded by mangroves with over US$ 8,000 per hectare (Table 44). While
the estimates and the method to obtain them remain contentious, they provide a sense
for the magnitude of these values attached to the functions of waterways.

Table 44: Values of selected ecosystems
Source: Adapted from Costanza et al. (1997)

Note: Values are in US$/ha, values for 1997

Coral Reefs Mangroves
Coastal protection $2,750 $1,839
Waste treatment $58
Nutrient cycling $6,696
Food production and biological control $259 $797
Recreation $3,008 $659
TOTAL $6,075 $8,152

In the Burdekin Dry Tropics Region, we are a fair way from being able to even attempt
such. The data gaps in the ‘uses and values’ tables throughout the data section of the
report demonstrate that there is very little information available about any non-
consumptive use values, namely recreational use of waterways throughout the Burdekin
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Dry Tropics Region. Young (2005) refers to them as ‘social’ values. This includes
information on how residents of the region enjoy the waterways, or recreational visitors
from population centres directly adjoining the Region — including Townsville/Thuringowa,
also Ingham, Bowen, Mackay and the Central Queensland coalfields - since the streams
and wetlands of the BDTR form part of their ‘backyard’ and provide important recreational
opportunities. Also, there might be visitors from further a field. Visitors might participate in
direct and indirect uses, and derive aesthetic benefits. Recreational fishing is one of the
most popular pastimes in Queensland, but even on this subject there is virtually no
regionally based information on activity and values available.

Even less is known about the intrinsic values that the waterways in the region provide to
people. The fact that there are large areas of specifically coastal and marine ecosystems
at the receiving end of the catchment, which have received national and international
levels of protection, would indicate that they mean a lot to Australian society as well as
the international community. While the benefit from the protection of ecological function —
or the knowledge that the areas are ‘protected’ may be small per person, the size of the
interest group would ensure a large consumer surplus. Beyond the designated
conservation areas there are many more wetlands and streams across the Burdekin Dry
Tropics Region.

While not many Traditional Owners still reside on their traditional lands, Aboriginal people
maintain a spiritual and often active relationship to their ‘country’, and waterways play a
critical part in that relationship. Information needs to be gathered about the relationships
in order to determine cultural values. A process has commenced to map cultural values,
which will significantly complement other scientific and data gathering activities.

There is a general paucity of economic data to support integrated assessment. This
paucity relates to (1) the appropriate spatial scale of investigation and (2) specifically to
water (quality)-dependent non-agricultural industries. There are some industries, which
are intrinsically linked to the Great Barrier Reef and its ecological integrity. These are
specifically fishing and tourism. The Productivity Commission (2003:73) asserts that
across the GBR catchment tourism is a larger industry than agriculture, with tourism
expenditure of $4.3 billion (for year 1999-2000) significantly exceeding the gross value of
agriculture valued at $3.2 billion. Fisheries and aquaculture are comparatively small
($119m and $38m, respectively). Tourism in the Burdekin Dry Tropics Region is
comparatively little developed in comparison to Queensland and plays a specifically
minor role in the economy of the region compared to the remainder of the GBR
catchment (Greiner et al, 2003). Estimates of sub-regional tourism value that can be
linked to the existence and condition of waterways are not available. Information to that
effect is required for the terrestrial and marine parts of the Study Area.

With the recent definition of the Burdekin Marine Extent, a necessary step is to provide
estimates of value of commercial and recreational fishing, and other recreational and
tourist activities, in the marine influence area. In addition to industry valuations, what is
really required, are of the marginal values of all uses and intrinsic values in relation to
water quality-related parameters and ecological conditions.

Figure 29 shows how production values for natural-resource based industries compare
across the GBR catchment, Queensland and Australia. However, it is unknown to what
extent the size of the tourism industry is related to the state of the region’s wetlands,
including the GBR.

Tourism in the Burdekin Dry Tropics Region is comparatively little developed in
comparison to Queensland and plays a specifically minor role in the economy of the
region compared to the remainder of the GBR catchment (Greiner et al, 2003). Estimates
of sub-regional tourism value that can be linked to the existence and condition of
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waterways are not available. Information to that effect is required for the terrestrial and
marine parts of the Study Area.

With the recent definition of the Burdekin Marine Extent, a necessary step is to provide
estimates of value of commercial and recreational fishing, and other recreational and
tourist activities, in the marine influence area. In addition to industry valuations, what is
really required, are of the marginal values of all uses and intrinsic values in relation to
water quality-related parameters and ecological conditions.

Figure 29: Gross value of production by agricultur e, mining, tourism and selected
processing industries

Source: Productivity Commission 2003; reference year 1999-2000
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Aquaculture is a growing industry of the region, with demands for water and possibly
detrimental impacts on the water quality of adjacent areas. An inventory of activity and
assessment of water quality impact would be important pieces of information to include in
the process.

There is also a need for the establishment and maintenance of an inventory of streams
and wetlands across the Burdekin Dry Tropics region, which records their history and
assesses resources and conditions. In the context of wetlands, Veitch and Sawynok
(2005:123) point out that an inventory would require agreement on what values would be
included, the criteria to be considered, and the (rapid) assessment procedure. They
suggest a minimum set of criteria would need to include biological diversity of fish
populations, adult/juvenile habitat, food chain/productivity contributions, water quality
issues and hydrological functions. Realistically, the establishment of such an inventory is
a long-term proposition and it would be useful to give priority to key wetlands, with those
named in this report providing a sound starting point. The Queensland EPA has
commenced a project of wetland mapping.

There are a variety of economic cost and benefit evaluation frameworks and methods
available, which can estimate values directly and indirectly, or through revealed or stated
preference techniques. A classification is provided in Table 45. Young (2005:47ff)
provides not only a description of the methods an their data sources, but also a useful list
of examples of situations that the individual methods are applicable in. Navrud (2000)
provides a listing of examples of relevant applications and a critique of each method.
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Table 45:  Classification of environmental valuation techniques
Source: Navrud (2000:16).

Indirect Direct

i. Methods based on individual preferences

Simulated markets
Household Production Function
(HPF) Approach: Travel Cost (CT) Market prices
Revealed Preferences (RP) method and Averting Costs (AC)
Replacement Costs (RC)

Hedonic Price (HP) analysis

Contingent Ranking (CR) Contingent Valuation (CV)

Stated Preferences (SP) Choice Experiements (CE):

Conjoint Analysis

ii. Methods based on decision makers'/experts'/interest groups/
preferences

Revealed Preferences (RP) Implicit Valuation (1V)

Stated Preferences (SP) Delphi Method Multi Criteria Analysis (MCA)

Another key area where information is lacking is the variability of the natural (and
economic) system that influences the state of the waterways, and the uncertainties about
outcomes. Uncertainty is the result of the identified lack of knowledge about the system
and the absence of information about the future, including, the state of and changes to
the multiple external and internal factors that impact on the system, including rainfall
variability, climate change, profitability of industries, available technologies, etc. It would
be useful to undertake a risk analysis exercise, which identifies key hazards, explores
their (potential) impacts and explores the likelihood of events/processes occurring. This
could be coughed within a futuring/visioning exercise or scenario analysis, and would
provide important context for detailed science.

4.4 Towards the implementation of the NWQMS

There are two dimensions to the implementation of the NWQMS through the EPA WQ
framework. The first is the need for sound data and facts for decision making. This report
provides data necessary to support the setting of Environmental Values and identifies
gaps and research needs.

The second dimension is about the process of implementation. As indicated earlier
(Section 4.1) there is a multiplicity of planning and management processes happening at
present in the Burdekin Dry Tropics Region, which are relevant to the management of
water quality in waterways. The implementation of the EPA WQ framework has been
identified as an opportunity for integrating aspects of water quantity and water quality
management across these processes. This opportunity is indeed seized upon. Bennett
and Moss (2006) outline a principal agenda for bringing together the roles and
responsibilities of different government, non-government and industry bodies in dealing
with waterway management (Table 46).
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Table 46:  Typical roles and responsibilities for ma  naging impacts on Australian
waterways

Source: Bennett and Moss (2006)
Note: “XX” denotes the ‘lead agency’ for each management category
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In Queensland, the implementation of the EPA WQ framework is specifically integrated
with the Reef Water Quality Protection Plan and with regional NRM planning. In fact, a
regional WQ management plan can be perceived to be an iteration and improvement of
the WQ part of regional NRM plans — in line with the philosophy of adaptive management.

Importantly, it also provides an opportunity — and a necessity — to involve the community
and gather on-ground support for both concept and management actions to improve
water quality. Bennett and Moss (2006:6) state that “...involving the community and
getting them to articulate EVs and management goals is a difficult process...”.
Consolidating the experience with WQ workshops around Australia though, they also
state that “...most people attending workshops, once they started to understand the
NWQMS, believe it to contain a logical and useful process, to have good supporting
material and to be worthy of uptake.”

Some of the challenges involved in running a participatory process are illustrated by a
workshop-based ecological risk assessment for the wetlands of the Lower Burdekin,
undertaken by Kellett et al (2005). Consequently, some key issues to be managed and
addressed in the public consultation process associated with the implementation of the
EPA framework include:

Ensuring appropriate stakeholder participation throughout the process — both in
terms of the number of people who attend and the representation of stakeholder
and interest groups. It is important to strike a balance of (1) consumptive use —
non-consumptive use — broader intrinsic values interests and (2) local, regional,
and broader interests.

Capturing local knowledge relevant to the uses and values and balancing this
with other (scientific) information.
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Dealing with the diverging priorities and objectives relating to water quality. It will
not be easy to find a consensus on Environmental Values and define them as
water quality targets. Further, if changes to water quality improvement are to be
made, the distributional effects need to be considered and questions of
compensation and incentives need to be raised for those user groups who incur
the costs of water quality improvement.

Communicating the available science to the participants and dealing with the
different ‘mental models’ that people bring to the process about how water quality
comes about and what impacts changes in water quality have. The gaps in
science and data leave much room for beliefs and assumptions to rule the debate
about the system works and what the state of the system is, and resulting
disagreement. Making general models and theories relevant to locations
throughout the Burdekin Dry Tropics Region will be a challenge, as well as
addressing participants’ individual experiences, ‘hearsay’, and generalities.

Integrating the different perspectives. While people might not agree, all voices
need to be heard and different value sets acknowledged and considered. There
are methodological frameworks to do that, for example the ecological risk
assessment framework (eg. Kellett et al. 2005) and multi-criteria-based
approaches (eg. Greiner et al. 2003a).
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5 Conclusions

The NWQMS is about integrated waterway management with a specific focus on water
quality. The integration aspects are multifold:

It deals with the traditional in-stream water quality issues (physical-chemical
pollutants) as well as of pollutant loads, alterations to in-stream and riparian
habitat, physical form and flow (Bennett & Moss 2006).

It is an opportunity to integrate water quantity and water quality issues into a
common and cohesive framework for water-related decision making.

It is necessarily based on an integrated assessment of environmental, economic
and socio-cultural dimensions.

It brings together the roles and responsibilities of different government, non-
government and industry bodies in dealing with waterway management.

It brings together a wide range of industry, user and intrinsic interest in
waterways in the region.

The EPA WQ framework over-emphasises present day and consumptive uses of water.
However, it does deal with and explicitly integrate a range of social, cultural, ecological
and intrinsic values of waterways. It therefore has the potential — if implemented carefully
— to avert the risk of the process being driven by parochial and partial perspectives and
interests.

This report brings together information from a vast array of data sources to support the
process of Environmental Value setting. It also identifies a series of data gaps and
suggests ways to address those. The determination of Environmental Values will have to
negotiate a nested set of scales — from the site-specific to the regional. Its challenge is to
maintain the regional perspective when setting site-specific Values, specifically if those
sites are far upstream.

The regional context is paramount because of the fact that the two uses with the most
stringent water quality requirements are end-of-catchment uses:

The areas that receive the end-of-catchment waters are areas of highest
ecological values, which are manifest in World Heritage status, status as marine
protected area, Wetlands of National Significance, Ramsar listing, and Fish
Habitat Areas. High quality of water entering these ecosystems is the key to
affording them the stipulated level of protection, safeguarding them for the future,
ensuring the future productivity of regional fisheries, and meeting international
obligations.

Water for human consumption needs to meet highest quality standards. The
majority of drinking water extracted from the Burdekin River system — and
projected to increase significantly in the future — is taken from the Haughton River
(after transfer from the lower Burdekin River) and pumped to the major population
centre of Townsville/Thuringowa.

These end-of-catchment requirements are important determinants for water quality

targets upstream: unless there is dilution and processing of pollutants and contaminants
during their journey down the river, they will detrimentally affect these values.
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