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Figure 24: Groundwater quality assessment for the L
Source: Hunter et al. (2003)
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Figure 25: Groundwater quality assessment: guidelin
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 (e.g. 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 26 ; Table 40).

Figure 26: 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 unique sites.
Figure 27 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 km2 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 27: 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 28 .

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 28: 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 hillion 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 visits
per year 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

July 2006 83



SOoCIAL, ECONOMIC, CULTURAL AND ENVIRONMENTAL VALUES OF

Palm Group.

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 Townsville,
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).
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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
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.

Table 43 summarises the key messages in the standard table format.
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Table 43: Uses and values of the Burdekin Marine E

xtent

Uses/ Details Threats/Issues
Values
Extensive commercial fishing, specifically trawl, | Marine fisheries resources are
line and net fishing, also some crabbing; catch | significantly affected by the quantity and
landed (which partially comes from the BME) is | quality of coastal wetlands. Losses
ca $46m (Fenton & Marshall 2001). along the Great Barrier Reef coast are
thought to be 70-90 per cent of the
original areas of wetland. This is
attributed to changes in catchment land
use and consequently catchment
hydrology (Veitch & Sawynok, 2005).
Swimming and diving Yongala Wreck
(Brizga et al. 2005:56)
Boating and recreational fishing. Day trips on Recreational fishing is significant
commercial vessels (as measured by contributor to total take of marine
GBRMPA registered visits) is can 37,000 per species.
annum.
Drawcard for tourists, which generates billions Future of tourism is closely linked to the
of dollars each year across the GBR region ecological state of the GBR
Point source wastewater discharge from
industry and major population centres
Local owners are the Juru people (Custodians Participation in the management of
2005) water (Custodians 2005)
Other World Heritage Values
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4  Discussion and Synthesis

4.1 Water as an economic good: quantity and quality

The data shown in Section 3 support the notion that waterways in the Burdekin Dry
Tropics Region support a multiplicity of uses and have a diversity of values. Many of the
values are associated with the presence of water itself, others with the interactions of
water and the environment, which supports a variety of habitats and aquatic andscapes.

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 44). 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 44: 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
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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
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 as part of the National Water Reform Agenda.

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:

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
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.
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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.

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 and uses of streams and wetlands
directly, and of adjacent land. 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 and change 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 of what level of water quality should be achieved can be illustrated using a
standard economic model of optimum pollution control (Figure 29). 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.
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Figure 29: Economic framework determining the optim al level of water quality
Source: Adapted from Young (2005:279)

$
Total damages
and costs :
(D+P) Damages caused
by declining WQ
©)
Costs of impﬁoving
WQ (P)
per unit
Marginal cost of
improving WQ ‘
(MP) Marginal cost bf
damage |
(MD)
WQ3 WQ2 e

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. The optimal level of water quality is therefore dependent on the
starting point of the consideration.

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
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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.

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 45). 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.

In the Burdekin Dry Tropics Region, we are a fair way from being able to even attempt
such an assessment. 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 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.
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Table 45: 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

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). Figure 30 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
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
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really required, are of the marginal values of all uses and intrinsic values in relation to
water quality-related parameters and ecological conditions.

Figure 30: Gross value of production by agriculture , 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. The Queensland EPA is currently undertaking a
project of wetland mapping. 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.

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 46. Young (2005:47ff)
provides not only a description of the methods and 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 46: 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 in the Burdekin Dry
Tropics Region. 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 NWQMS 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 47).
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Table 47: 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 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
NWQMS 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 framework puts a heavy emphasises on present day and consumptive uses of
water, which is valid in the sense that it such a framework represents all current users as
key stakeholders. While the framework deals less explicitly with a range of social, cultural,
ecological and intrinsic values of waterways it has the potential, because it is
comprehensive, to lead to a considered definition of Environmental Values.

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
negotiated at a nested set of scales — from the site-specific to the regional. Its challenge
is to maintain the regional perspective when setting site-specific Environmental Values,
specifically if uses are far upstream — and therefore physically removed — from where
they are impacting.

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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