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Introduction

1. Water resources in Australia

Water is Australia’s most precious resource, and our nation’s prosperity and future lie in
managing water well.l'! Water has been crucial in the economic development of Australia,
making a significant contribution to national wealth, underpinning the development of
primary industries as well as cities and towns. Our rivers and groundwater basins provide
water for agriculture, industry and domestic use. They sustain ecosystems that provide
economic, recreational, aesthetic, social and cultural benefits.'” Australia's economy and the
well-being of our population and environment are dependent on the wise use of limited water
resources.”] As our knowledge of water systems has developed over the last decades,
Australians have realised that the natural environment also depends on water flows for its
survival.

Australia is the world's driest inhabited continent and many of Australia's rivers have highly
variable flows.”) Managing our water resources is therefore a very difficult and challenging
task. Many water sources in Australia have been severely impacted over the last decades,
largely by the same processes that have so aided Australia’s economy - the development of
water resources for agricultural and industrial uses, mostly in rural and regional Australia.
The National Land and Water Resources Audit has reported that since European settlement,
Australian water sources have been significantly altered by land use, and without informed
and strategic management, the condition of our water ways will continue to deteriorate.
Deterioration has already impacted on water quality and supply. Besides the environmental
damage, if left unchecked, damage to consumptive users — those individuals and industries
that rely on water supplies - would begin or, where already begun, increase.

This is not just a historic issue. Australia’s water resources today are subject to increasing
pressures, as population and development in Australia expands. Recognition that most of
Australia’s water is heavily committed and degraded presents a challenge to the managers of
our water resources. This challenge has motivated a need to change the way in which water is
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managed in Australia, and arrest environmental degradation, while still allowing for an
efficient and sustainable water industry — an industry which plays an important social and
economic role.”!

2. Water reform

The CoAG Water Reforms

In the early 1990’s, the Council of Australian Governments (CoAG), comprising
representatives from the Australian Government, State and Territory Governments, and the
Local Government Association, agreed that a strategic framework for water reform would be
essential to achieve an efficient and sustainable water industry.™ In 1994, a framework to
achieve this was agreed by the CoAG members. The CoAG Water Reform Framework
recognised the importance of water to the national economy; and that action was needed to
halt the widespread degradation of natural resources and to minimise unsustainable use of
water resources.””] The Framework sought to establish integrated and consistent approaches
to water resource management throughout Australia.

Critical environmental water issues were identified in the CoAG Water Reform Framework
and included allocation of water for the environment; ecological sustainability of new
developments; institutional reform; the incorporation of environmental costs in water pricing;
ecologically sustainable water trading; protection of groundwater; and implementation of the
National Water Quality Management Strategy.!'” One of the challenges for the CoAG Water
Reform Framework was to ensure timely implementation. The time frames for
implementation of the Framework were set at five to seven years with full implementation by
the year 2001.""1 Timeframes for implementation were subsequently extended for certain

aspects including allocations to the environment and water trading, which were extended to
2005.1%1

The National Water Initiative

The 1994 CoAG Water Reform Framework made considerable progress towards more
efficient and sustainable water use. Over the ten year period following its signing, however,
demand for water increased, as did the understanding of the management needs of both
surface and groundwater systems. In this time, Australia also suffered one of the worst
droughts in the historical record, with widespread stress on both environment and
consumptive water use. In 2004 CoAG recognised it was important to reiterate and extend
the reform agenda set out in 1994.

(7l Jones, G., Whittington, J., McKay, J., Arthington, A., Lawrence, 1., Cartwright, S., Cullen, P.,
‘Independent Assessment of Jurisdictional Reports on the Environmental Achievements of the COAG
Water Reforms’, Cooperative Research Centre of Freshwater Ecology, 2001.

] http://www.coag.gov.au/meetings/250294/index.htm; Cullen PJ., Whittington, J., Fraser, G., ‘Likely
Ecological Outcomes of the COAG Water Reforms’, Cooperative Research Centre for Freshwater
Ecology, University of Canberra, 2000.
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In June 2004, An Intergovernmental Agreement on a National Water Initiative (the NWI)
was signed by the Prime Minister and the Premiers of New South Wales, Queensland,
Victoria and South Australia, and the Chief Ministers of the Australian Capital Territory and
the Northern Territory. Tasmania signed in June 2005. The NWI seeks to achieve an
appropriate balance between consumptive and environmental use. It sets out objectives,
outcomes and actions for the ongoing process of national water reform, and includes clearly
specified timelines to achieve this reform.!"*! The NWI represents a landmark agreement, in
that it is the first time that all stakeholders have agreed a framework to meet the objectives of
both consumptive use and the needs of the environment. This has resulted in an agreement in
which all stakeholders are committed to a common set of reforms and outcomes.

The NWI is direct in its placement of the environment as a crucial issue for water reform in
Australia. Paragraph 5 states that the objective of the parties in implementing this agreement
is to provide greater certainty for investment and the environment, and underpin the capacity
of Australia’s water management regimes to deal with change responsively and fairly.!""!
This security for consumptive users is an important underlying principle of the NWI, as it
helps to bring certainty, and allows greater scope to plan for sustainable water use and
environmental remediation.!”!

Specifically, the NWI deals extensively with the issue of returning over allocated systems to
environmentally sustainable levels of extraction. It requires, inter alia, that parties establish
clear pathways to return all systems to environmentally sustainable levels of extraction.
Other parts of the NWI build on this by, for example, committing parties to give statutory
recognition, and at least the same level of security as other water access entitlements, to
environmental water.!'®’

Another noteworthy environmental aspect of the NWI is the recognition of the
interconnectedness between surface and groundwater systems.!'”) Paragraph 23 states that
full implementation will result in, among other things, recognition of the connectivity
between surface and groundwater resources and connected systems being managed as a
single resource. This is a significant step forward in environmental water policy.

The NWI also commits parties to the sustainable management of high conservation value
eco-systems — an aspect of water management that is posing a considerable challenge for
Governments. Paragraph 25 of the NWI requires parties to develop and implement water
access entitlements and planning frameworks that will ° ... identify and acknowledge surface
and groundwater systems of high conservation values, and manage those systems to protect
and enhance those values...”. Other parts of the NWI give further detail on this objective.!'

(3] The National Water Commission, ‘About the National Water Initiative’, 2005,
http://www.nwc.gov.au/NWI/index.cfm
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NWI Key Challenges

1. Implementation

The NWI in itself is a powerful framework that seeks to create a sustainable and efficient
water industry. Its effective implementation will require jurisdictions to make sometimes
difficult decisions in order to balance consumptive use with the needs of the environment.
One of the biggest challenges lies in the fact that there are no definitive answers on where
this balance lies. The NWI mandates that best science will be available to decision makers
who must ultimately rely on consideration of relative values — environmental, economic and
social - in making decisions. Transparency and a full understanding of the trade-offs being
made are recognised by the NWI as critical to full implementation of NWI reforms. These
challenges can be illustrated through a number of brief examples, outlined below.

Overallocated and overused systems

The NWI reiterates and builds on the 1994 reforms which require parties to provide a better
balance in water resource use including appropriate allocations to the environment. Further
to the 1994 CoAG Water Reform Framework, parties have now agreed to also address
overallocated and overused systems not covered by the 1994 reforms (and associated
implementation plans) in those areas where water plans are prepared. Where water is
required to achieve environmental outcomes, the NWI establishes pathways to return systems
to environmentally sustainable levels of extraction whilst leaving Governments with the
flexibility they need to do so. Challenges arise, however, when governments are faced with
determining and agreeing upon what levels of extraction are environmentally acceptable.
This raises several issues, including clearly defining the environmental objectives,
determining how much water is required to meet those objectives; and how these
requirements should be balanced with industry demands. Further issues include how and
where water should be recovered for environmental purposes; how the costs of meeting
environmental objectives can be minimised and how environmental managers should manage
this water for optimal outcomes. Finally there is the question, at what point is a river deemed
‘not stressed’ and allocations ‘balanced’ between all users?

The Living Murray Initiative clearly demonstrates the challenges presented above.

Throughout its evolution there has been significant debate among scientists, industry and
governments about the condition of the Murray system; the amount and management of
water required to restore environmental values; and most recently how water is to be
recovered for environmental purposes. A key component in the First Step decision has been
the identification of significant environmental assets and, particularly, of the outcomes to be
achieved in providing environmental water to those assets. A key issue for governments is to
determine how to achieve these objectives while minimising the costs to other users and the
public.

Protecting Australia’s High Conservation Value Aquatic Ecosystems

Under the NWI, the parties have agreed to identify and protect aquatic ecosystems of high
conservation value. This component of the NWI recognises and builds upon the important
principle established in the Living Murray decision of clearly identifying important
environmental assets and their requirements and focussing resources on achieving those
requirements.



Where water management arrangements necessary to protect these assets are required, states
and territories, through their water planning processes, have also agreed to establish effective
and efficient management and institutional arrangements including any special requirements
needed to sustain high conservation value systems.

Some jurisdictions are well advanced in providing mechanisms to identify and protect their
high conservation value aquatic ecosystems. Examples include Queensland’s Wild Rivers
legislation and Victoria’s Heritage Rivers legislation. State processes alone, however, are
not adequate for nationally significant aquatic ecosytems — identification, effective
management arrangements and well targeted resourcing are crucial to protecting our national
assets.

Water markets

Allowing water to be traded between users and across hydrologically connected systems can
bring significant benefits to communities, industry and the environment. Water trade allows
water to move to industries where the most value can be generated and away from less
productive industries that may not be economically viable, or may be damaging to the
environment. . Water trade over the last ten years has highlighted the value of water to users
and stimulated investment in water use efficiency. Independent evaluations of water trade in
the Murray Darling Basin have shown clear economic and environmental benefits.

The NWI’s mandate for the development of an efficient market is clear. Parties to the NWI
have agreed to better establish and enhance water markets whilst recognising and protecting
third party interests and the needs of the environment.

An appropriate water trading framework is necessary, however, to avoid impacts on other
users, industry and the environment. Although reviews have demonstrated the positive
outcomes from water trading achieved to date, inappropriate trade could impact negatively
on both the environment and other users. Governments have identified, in schedules to the
NWI, the rules required to underpin a sustainable trading system. Governments have also
established site use requirements for new irrigation developments which account for salinity
impacts, are consistent with best management of soil and vegetation and establish sustainable
limits to the application of irrigation water to land. In addition, the environmental flow
requirements now being identified by governments are protected, with, for example, Murray-
Darling Basin Commission Governments agreeing that water trade must be consistent with
the environmental flow policies adopted by the Ministerial Council.

Moving Environmental Policy Forward

The NWI presents some challenging issues for those tasked with implementing water reform
in Australia, particularly in the area of environmental water policy. Overcoming these
challenges will require establishment of appropriate and effective mechanisms to achieve the
aims of the NWI. Key principles to help in achieving this include transparency and the use
of good science and information to underpin decisions.

Transparency



Throughout implementation of the NWI, parties will be required to make important and often
very difficult decisions. These decisions will need to be transparent and, where possible, be
supported by all stakeholders. Although complete support may not be possible, it will be
important that at the very least stakeholders are aware of and understand the processes
through which decisions have been made and the trade-offs considered in making those
decisions.

Besides being good policy, this is a requirement of the NWI, which states that governments
are to engage water users and other stakeholders in achieving the objectives of the NWL.['!
This is to be achieved by improving certainty and building confidence in the reform
processes; ensuring transparency in decision making; and that sound information is available
to all sectors at key decision points. New and improved measuring, monitoring, reporting and
accounting procedures are also to be introduced under the NWI, and improved public access
to information is designed to increase public commitment to NWI reforms. These will aid in
making sure that transparency in decision making occurs, and in ensuring that the goodwill
currently associated with the NWI continues.

The NWI also provides an important framework for achieving this transparency and
balancing interests. For the first time ever a clear assignment of future risks is now agreed
and specified, providing much increased certainty for governments, water users and the
environment.

Good Science

Policy making should, as much as possible, be based on accurate, timely and appropriate
knowledge and information.””’ The science underpinning decisions made in the
implementation of the NWI will be important, as the use of credible and robust science will
in turn allow decisions to be recognised as transparent and credible. Under the NWI states
and territories have agreed to provide ‘accurate and timely information to all relevant
stakeholders regarding... (inter alia) ... the science underpinning the identification and
implementation of environment and other public benefit outcomes’.

In ensuring that robust science underpins the implementation of the NWI, managers and
policy makers will need to invest in scientific research, and the NWI commits to knowledge
building to assist in implementation. The NWI also requires a baseline study of water
resource and governance arrangements.'’

Robust information and well targeted monitoring will also underpin reporting arrangements.
The ability to demonstrate environmental outcomes is crucial in garnering support for those
outcomes. The NWI commits the states and territories to establishing management and
institutional arrangements to ensure the achievement of the environmental and other public
benefit outcomes, including among other things, periodic independent audit, review and
public reporting of the achievement of those outcomes and the adequacy of the water
provision and management arrangements in achieving those outcomes.'”” Ultimately the use
of credible and robust science will be crucial to continuing the momentum of the NWI.

1) NIW Paragraph 93
(201 The Interface between Natural Resource Management Research and Policy Change’, the United
Nations, 2004, http://unpanl.un.org/intradoc/groups/public/documents/IDEP/UNPAN002348.pdf
EUNWI Paragraph 105 (1)

(22 N'W1 Paragraph 79(i)(d)




2. Commitment

The NWI represents a powerful and significant tool, which could carry water management in
Australia through the next several decades. It is a framework which represents Australia’s
best opportunity to ensure effective management of water resources. If implemented
effectively, it will provide long term benefits to both consumptive users and the
environment. The NWI does not, however, represent a short term fix-it agreement. It will
require several years for outcomes to be achieved in both environment and economic areas,
and even more time for full achievement of the real net environmental benefits.

The full implementation of the NWI is a long term process, and will require the ongoing
commitment and cooperation of all parties, including the state and territory governments, the
Australian Government, consumptive users, and environmental groups. This commitment is
evident in the leadership provided by the Prime Minister, the active participation of the
Premiers and the energy and enthusiasm of stakeholders. One of the greatest challenges
facing implementation will be ensuring the momentum continues for the long term.

Conclusion

Water is critical for the Australian environment and economy. Its efficient and sustainable
management is essential to individual and community well-being, and to the protection of
biodiversity and ecological systems.*”! The development of water resources in regional areas
of Australia has made a significant contribution to national wealth. This contribution
commenced largely at a time when the environmental repercussions were poorly understood
and as a result Australia’s water resources are degraded in many areas. In addition,
expanding population and development is resulting in expanding pressure on our water
sources.

This is the context which has led to a commitment by State and Territory Governments and
the Australian Government to reform water mechanisms in Australia. This reform process
started with the COAG Water Reform Framework in 1994, and was given new momentum
and enhanced purpose with the signing of the NWI in June 2004. The NWI represents an
opportunity for major progress for water reform in Australia.

There are a number of key challenges for parties to the NWI. It is a powerful decision
making framework and the most powerful tool for water management Australia has seen. To
achieve its reforms, however, requires implementation well supported by ongoing
government and stakeholder commitment, transparency in decision making; the further
development and use of robust and credible science; and for management to be adaptive -
responding to new knowledge and the experiences gained in implementation.

The NWI represents a chance for real environmental water outcomes, while supporting the
further development, enhanced security and increased sustainability of water dependant
industries and communities. Ultimately, its success depends on continued willingness of all
parties to show real commitment and cooperation.

(23] Australian Government Department of the Environment and Heritage, ‘Are We Sustaining

Australia? Report Against Headline Sustainability Indicators’ 2002,
http://www.deh.gov.au/esd/national/indicators/report/value8.html
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Environmental flow objectives in a working river
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Introduction:

In recent times public opinion appears to have swung towards the provision of water to sustain aquatic
ecosystems. This development is supported by a large and growing body of information and an almost
unanimous scientific opinion that not to change current practise would result in continued and perhaps
terminal decline. The community (or political) will to put aside some of the total water resource to be
used in sustaining the ecosystem is an essential requisite for sustaining the system. Lack of a
conceptual framework within which to apportion that water will, however, result in its wastage or, at
best, highly inefficient and probably ineffectual use. This paper begins the development of such a
framework and provides examples of how it might help to ensure that environmental flow allocations
are used with similar efficiency to the use of rural water diversions to maximise ecological outcomes
and minimise risks to the ecosystem sustaining the water resource.

Like all living organisms humans both influence and are influenced by the ecosystem in which they
live. Belief that we can escape this relationship is hubris and, at some point, leads to catastrophe. This
does not mean we cannot manage our relationship with our ecosystem for optimum benefit, only that
we need to account for the needs of the ecosystem as well. Natural Resource Management (NRM)
describes any relationship in which humans harness components of their ecosystem for human benefit.
The mutual dependencies in such a relationship, if it is to be sustained, imply an agreement or
‘contract’ (albeit unilateral) that provides for the needs of all participants. For water resources,
environmental flows represent that part of the ‘contract’ servicing the needs of the aquatic ecosystem
and hence the long-term survival of the relationship.

The term ‘working river’, coined originally by Dr Dedee Woodside (Hillman ef al. 2000), describes the
situation in which an aquatic ecosystem is managed such as to provide economic and socio-cultural
benefit whilst sustaining the integrity and function of the ecosystem supporting the resource. Efficient
environmental flow management is an integral part of a working river.

Management of a working river involves the removal of significant amounts of water for human
purposes, usually rural production [in the River Murray, for instance, only about 20% of modelled
‘natural flow’ now reaches the sea]. A reasonable response, then, is to reserve some part of the flow to
support the river’s ecosystem — an ‘environmental allocation’. The Murray Darling Basin cap on
diversions (Anon. 1996) is, in effect, a moratorium to support such an allocation. A bulk allocation of
this type is, however, clearly a first step. To attempt maximum benefit from an environmental
allocation two factors need to be taken into account:

* In addition to the diversion of water a number of other changes, potentially detrimental to the
ecosystem, result from the management of the river as a human resource — the human
footprint. These can negate or seriously reduce the ecological benefit of additional water.

*  Some understanding of the complex links between river flow and components and processes
of the aquatic ecosystem is needed if the environmental allocation is to be used strategically —
particularly as the amount of water available is likely to be very small relative to that under
which the ecosystem evolved.

This paper explores these factors as they affect the development of ecologically effective managed
flow regimes and the efficient use of environmental flows.

The Human Footprint

Flows in working rivers are usually managed to maximise the quantity and reliability of water supply
primarily for irrigated agriculture — i.e. to maximise the river’s value as a human resource (at least in
the short-term). A number of management actions, aimed primarily at the timely and reliable delivery
of irrigation supply, unintentionally become factors in disrupting the relationship between flow and the
aquatic ecosystem. Using the Murray Darling Basin as an example, these factors (with their primary
ecological consequences) include:

Physical Barriers. Physical structures for the purpose of water storage and flow regulation (dams and
weirs) present barriers to longitudinal connectivity in river ecosystems. Movement of organisms up or
down stream (including, importantly, migration and spawning of some native fish species) is inhibited.



The body of still water backed-up behind these structures also acts as a barrier to downstream
movement of suspended material, macroinvertebrates adapted to flowing environments and drifting
larvae of insects and some native fish.

Inverted Seasonal Flows. An important objective of flow management for irrigation is to provide a
reliable supply of water (particularly for perennial crops) during the often dry growing season. In
rivers such as the Murray, where the major flows occur in winter/spring, this means capture and re-
release of water during summer/autumn. This results in an inversion of the natural seasonal flow
pattern in that part of the river downstream of the storage and upstream of the major points of off-take
for irrigation supply. In other words, even though the quantity of water flowing through this part of the
stream may not have changed greatly from natural, the seasonal pattern of ‘highs and lows’ is inverted.
This has a number of ecological outcomes. It contributes to bank instability by suppressing the growth
of emergent aquatic plants and by encouraging bank notching (see ‘short-term flow variability’ below)
and shifts the major production of organic carbon away from emergent plants and associated biofilm
towards planktonic algae (resulting in significant changes to the river foodweb). Importantly it changes
the seasonality of connection between river and floodplain ecosystems and modifies floodplain
hydraulics.

Depressed Summer Water Temperature. This occurs in rivers downstream of major dams at which
downstream flow is released from the bottom of the storage. Deep storages, such as Lake Hume on the
Murray and Dartmouth Dam on the Mitta Mitta, undergo stratification during the warmer months. This
is a phenomenon in which water in the deeper part of the reservoir becomes isolated from the upper
layers, fail to increase in temperature, and often become anoxic in the absence of oxygen replenishment
from the surface (Walker et al. 1978).

Modified Short-term flow variability. Throughout regulated, rivers flows are often held at a steady
level for extended periods — as statutory minimum flows, maximum releases to satisfy diversion
demands or where regulating devises create a pool of water at a particular level. Reduced
heterogeneity of water level tends to concentrate bank erosion at a particular stratum, encouraging the
banks to ‘notch’ and later collapse. Particularly in turbid waters it results in a constant light climate,
reducing the depth over which photosynthesis can take place and reducing the range and number of
aquatic plants (which contribute to the food chain, provide habitat for macroinvertebrates and small
fish, and help stabilise the river bank).

Removal of specific flow-classes. Management of the Murray Darling system changes the frequency
distribution of flow levels in three ways:
*  The removal of zero and very low flow events
*  The removal of moderate high-flow events (minor floods) through their capture in storages
(this has an element of flood mitigation though it may not be its primary purpose), and
* Licensed diversion triggered by flows above a prescribed level, for off-river storage (and
subsequent irrigation).

All aspects of the hydrograph have ecological relevance. Taking out a flow-class without accounting
for its role in the river ecosystem is a high-risk action.

Changes in frequency of ecologically significant events. Changes to the temporal distribution of
specific flows may be highly disruptive if they trigger or support components or processes in the
ecosystem. Extreme cases, such as drought or absence of environmental cues, may be extended much
more significantly than their mean frequency of occurrence would indicate — causing damage to the
ecosystem beyond what might be expected from the proportional removal of water. This issue will be
explored further.

Ecological Response

Although there is a number of ecological disbenefits relating solely to the reduced quantity of water left
in the Murray system (e.g. tree death due to saline groundwater incursions into the floodplain, decline
of the Coorong ecosystem) many more are driven, at least in part, by changes to the spatial and
temporal pattern of flow. These latter are the focus of this paper offering, as they do, the opportunity to
incorporate any ecological knowledge available into strategies for the efficient use of environmental
allocations. On current indications ecological knowledge is, or could soon be, the limiting factor in this
process.



