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Disclaimer

River Consulting Pty Ltd (trading as River Consulting) advises that the information
contained in this publication comprises general statements based on research conducted
by River Consulting. The reader is advised and needs to be aware that such information
may be incomplete or unable to be used in any specific situation. No reliance or actions
must therefore be made on that information without seeking prior expert professional,
scientific and technical advice. To the extent permitted by law, River Consulting (including
its employees and consultants) excludes all liability to any person for any consequences,
including but not limited to all losses, damages, costs, expenses and any other
compensation, arising directly or indirectly form using this publication (in part or in whole)
and any information or material contained in it.
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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 is complemented by a project identifying
Indigenous values and 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

The compilation of uses and values is a step in the implementation of the National Water
Quality Management Strategy (NWQMS) for the Burdekin Dry Tropics region. The
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’.

In Queensland, the Environmental Protection Agency (EPA) has developed a framework
for implementing the NWQMS. 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). This report
contains information on uses and values of waterways, which supports the definition of
Environmental Values (EVs) in each of the categories. It does not define them.

While the EPA framework deals in more detail with present day and consumptive uses of
water, it also allows for the integration of a range of social, cultural, ecological and
intrinsic values of waterways. The implementation of the NWQMS therefore has the
potential — if implemented carefully — to strike a balance between use and non-use
values, and present and future values.
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Table 1: Summary of waterway Environmental Values

Environmental Values Explanations

8 Irrigation irrigating crops (eg. sugar cane, lucerne, etc)

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

©

£ |Stock water

E‘ . .

g Aquaculture such as barramundi or red claw farming

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

S v |Primary Recreation with direct contact with water (eg. swimming, snorkelling)
28

g 2|Secondary Recreation with no direct contact with water (eg. sailing, recreational fishing)
o

& & |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
Aquatic Ecosystems supporting pristine or modified aquatic ecosystems

Many of the intrinsic and non-consumptive use of waterways 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 framework shown in Table 1 as the principal way of
structuring the information about waterways, which is relevant for assigning
Environmental Values. This report brings together information on uses, values and
related issues from an extensive array of data and information sources. It also identifies a
series of data gaps and suggests ways to address those.

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 EPA
framework — specifically in terms of increasing the spatial resolution of the report — these
principal areas were further stratified are shown in Table 2. The description of streams is
conducted separately from wetlands.

The determination of Environmental Values will require a nested set of scales. While eg.
wetlands have Values in their own right, they might have a different set of Values when
one considers their connectedness and views them from a regional perspective. The
report seeks to cover site-specific as well as broader perspectives.
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Table 2:  Structure of the data section of the repor  t

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

Sub-stratification

Upper Burdekin (3.2)

Cape — Campaspe (3.3)

Belyando — Suttor (3.4)

Burdekin Falls Dam (Lake Dalrymple) (3.5)
Bowen — Broken (3.6)

Lower Burdekin (3.7)

Groundwater (3.8)
Burdekin Marine Extent (3.9)

Burdekin river above Lake Dalrymple

Wet Tropics Tributaries

Dry Tropics Tributaries

Wetlands of the Upper Burdekin subcatchment

Streams
Wetlands

Belyando River basin
Suttor River basin
Wetlands of the Belyando-Suttor subcatchment

Bowen River basin

Broken River basin

Wetlands of the Bowen-Broken subcatchment
Haughton River Floodplains including Bowling
Green Bay

Burdekin Delta

Cape Upstart

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 at present.
Some names could be located on maps but no information was available.
However, the EPA is currently undertaking a wetland inventory project.

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.

It is 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
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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.

It brings together a wide range of industry, user and intrinsic interest in
waterways in the region.
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The regional context is paramount because those uses which attract 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.

The report also identifies a need for the provision of additional information on social and
non-consumptive economic values of waterways in the Study Area, specifically their
recreational and intrinsic values. These values can easily outweigh consumptive use
values but there is a risk that they may not be fully recognised in the implementation of
the NWQMS if supporting data is unavailable.
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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 Riv  er 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
aguatic 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 use the term waterways to mean streams and wetlands.

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

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, and
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
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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 Section 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 NWQMS forms part of the Council of Australian Government’s Water Reform Agenda
and provides nationally agreed policies and processes, water quality and monitoring
guidelines, and guidelines for managing point and diffuse source pollution. The objective
of the Strategy is “to achieve sustainable use of the nation's water resources by
protecting and enhancing their quality while maintaining economic and social
development”. The agenda is encapsulated in the National Water Initiative (NW1), which
is Australia’s blueprint for national water reform (NWC 2006).

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 manageabile 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 WOQ 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.
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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.
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 WOQ 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
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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.

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).
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2.2 EPA Water Quality Management Framework

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 Environmental Protection Agency (EPA) has developed a framework and process for
implementing the NWQMS. The framework is shown in Figure 3.

Figure 3: Water Quality Management Framework
Source: Bennett and Moss (2006)

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 (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.

Figure 4: The components of total economic value
Source: Adapted from Hodge and Dunn (2001)
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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
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environmental condition (or change) and human activity. It establishes the link between
an environmental function and the flow of environmental services which people value.

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 (Table 5).

Table 5: Total economic value of a coastal / estuar
Source: Atkins and Burdon (2006)

ine 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 of viewpoints on natural resource issues
(Bellamy 2005). In many cases sophisticated analysis is needed to produce any sort of
quantitative 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 inflowing 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 EPA framework elicits consumptive use values and aesthetic/recreational values in

detail. At the same time, it aggregates all categories of non-use values — and many non-
consumptive use values — into two Environmental Values entitled “aquatic ecosystems”

and “cultural and spiritual values”. Table 6 illustrates this focus.

There may thus a risk in applying the EPA framework that it may lead to a skewed
representation of values with a parochial 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. However, the framework is inclusive and
its application can lead to balanced Environmental Value setting. The difficulty is that
quantification of non-use values is far from easy. More research is required to obtain a
balanced view of their relationship to use values and communication is vital in having
these values understood by stakeholders and the community at large.
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