14 March 2003

The Secretary

Senate Rural and Regional Affairs and Transport References Committee

Suite SG.62

Parliament House

Canberra

ACT 2600

Dear Sir

Hydro Tasmania welcomes this opportunity to make a submission to the Senate Rural and Regional Affairs and Transport References Committee Inquiry into Rural Water Resource Usage.

Summary

Hydro Tasmania is the largest non-consumptive water user in both Tasmania and Australia and has played a major role in the development of Tasmania’s water resources.  It is also Australia’s largest producer of electricity from renewable energy sources and, as water is the fuel source for this production, is well aware of the balance that must be struck between the use of water for agriculture and the use of water for power generation in an era where the alternative, fossil-fueled electricity, has a major impact on global warming.

 As such, Hydro Tasmania has a significant interest in the outcome of your Committee’s review.

Originally established to harness Tasmania’s waters for hydro generation purposes to meet the growing demand for electricity, the forerunners to Hydro Tasmania focussed on power scheme design, construction, development and operation.  With the end of the dam building era in the early 1990s, the focus of Hydro Tasmania’s activities has changed to one of sustainably managing the water resources that it has been allocated.

This change in focus from dam building to stewardship has involved a significant change in attitude with regard to water.  The focus in the current stewardship era is on maximising the benefits that can be obtained from the existing available resource.  This stewardship function has led Hydro Tasmania to initiate a series of Water Management Reviews to reassess the environmental impacts of its operations while continuing to manage its water resources in a sustainable manner

A significant investment has been made by the people of Tasmania in the hydro generation infrastructure owned and operated by Hydro Tasmania.  Secure and ongoing access to water for hydro-electric generation is critical to the ongoing viability of both our business and the businesses in Tasmania that utilise electricity. 

Water is a scarce and valuable resource and its value is growing as pressure on existing water resources increases. Accordingly, Hydro Tasmania has an ongoing program of plant upgrades to ensure that it is maximising the energy extracted per unit volume of water that passes through each turbine.  Thus advances in technology have increased the ‘value’ of water. 

It is now necessary to refine the existing policies, processes and infrastructure to encourage water to be transferred via commercial trades between competing water users.  Any such transfer should be between willing parties.  A properly functioning water market is recommended as the process for reallocating water between alternative uses, both existing and future, as it encourages the transfer of water from less efficient or productive uses to other higher value uses.  A water market would also allow the costs and benefits associated with any transfer to the environment to be more accurately assessed.

Any change to existing arrangements must consider impacts on existing water users and include a transition period that allows water users to adjust.  The costs of any changes should be shared across the beneficiaries. 

Hydro Tasmania representatives would be happy to elaborate on these issues  with the Committee during its review process.

Vision for water management

The key step in determining how water should be managed into the future is the definition of water management outcome.  To this end a long term vision for water management needs to be developed.  Such a vision will have a number of layers: local, catchment and inter catchment/regional.  Any whole of river or inter-regional vision will require the co-operation of all interested persons including but not limited to:-

	·  irrigators
	·  hydro-generators

	·  urban water supply authorities
	·  recreationalists (eg. canoeists)

	·  anglers
	·  water care groups

	·  land care groups
	·  conservationists


Any such process is likely to take a number of years to complete as competing requirements are first resolved, and action plans for addressing the agreed priorities are developed and implemented.

Resolving water management at a local level can be simpler as there are usually fewer stakeholders and issues to be resolved, for example, it may be a specific action that creates the issue so the local emphasis would be on addressing the perceived impact of the action.  Even so, resolving the issues may still require a significant effort by the various parties.

A possible basis for developing outcomes was expressed in December 2002 by the Senate Environment, Communications, Information Technology and Arts References Committee when it completed its inquiry into Australia’s management of urban water.  The report stated:

Achieving an ecological sustainable pattern of water management in Australia, and measuring our current practices against this goal, must ultimately be based on an understanding of the natural water cycle, which in Australia is characterised by great diversity and variability.  Accordingly, the management of water around Australia must be essentially local, tailoring decisions to local conditions in different parts of the continent.  Management solutions must also be based on the three parameters of environmental, social and economic sustainability.

In developing measures to achieve sustainable water management the whole catchment needs to be reviewed as land uses can affect both water quality and quantity.  Often the solutions to these issues are easier to identify at a local level – what is important, however, is that the solution to a problem in an upstream stream or river reach does not lead to the development of a problem in a downstream reach.  There needs to be an overall framework that describes how the various issues within the catchment and its various sub-catchments might be managed.

An issue that needs to be addressed in the short to medium term is that, in the absence of an overall framework for the catchment, nothing – whether it is granting sustainable allocations or addressing perceived issues - is done.  Where there is agreement and enthusiasm within the community for a sustainable course of action it should be allowed to proceed. 

Description of Hydro Tasmania’s infrastructure

The two themes that typically arise in discussions about water use are agricultural and urban water usage as these affect the vast majority of water users.  However, agricultural and urban water users do not necessarily constitute the largest users of water.  Hydro Tasmania utilises a greater water volume (approximately 14,000 gigalitres in 2002) than is used for irrigation purposes in the Murray Darling Basin (estimated at 10,232 gigalitres in 1992-3).  A difference is that Hydro Tasmania’s water use is non-consumptive while water used for irrigation or domestic purposes is consumptive.

Since its creation in 1916 Hydro Tasmania and its predecessors have made a significant investment in the hydro-generation facilities in Tasmania.  These facilities have made, and continue to make, a considerable contribution to the economic well-being and lifestyles of Tasmanians.  

These generation facilities are environmentally sustainable and represent an appropriate use of the natural water resources of the State of Tasmania.

Hydro Tasmania’s generating system consists of a network of 54 major dams and 27 hydro-electric power stations, and two windfarms.  In addition, a thermal power station is located at Bell Bay and can be utilised to supplement generation if there is a projected short-fall in system ability to meet demand.  Hydro Tasmania has an installed capacity of 2,262 megawatts (hydro-electric power stations only), and generates approximately 10,000 gigawatt hours of energy per annum, with a system peak generation of approximately 1,600MW.

The objectives of the Hydro Tasmania water management operations are two-fold:

1. to operate a secure power system in order to meet customer requirements in terms of energy, capacity and quality of supply; and

2. to operate the integrated hydro power system efficiently while satisfying hydrological, electrical, legislative, social and environmental constraints. 

To meet these objectives, Hydro Tasmania has developed and uses a system planning regime. The operating system is planned for the long term (5-10 years), the medium term (2 years), the short term (3 months).  Half hourly generation scheduling and real–time operation extends from the immediate to one week ahead.  In planning the operation of the system, various constraints apply, including safety, electrical, hydraulic, maintenance, irrigation, environmental, hydrological, commercial and recreational considerations. 

Storages in the Hydro Tasmania system can be categorised into three types: minor, medium and major.  These categories are based on the typical time it takes to fill or empty the storage under normal inflow conditions.  Although storage size is generally the major category determinant, catchment area and associated power station size are also relevant.  Minor storages are limited in storage volume capacity and have an inflow regime and discharge capacity that makes it possible to fill or empty them over a period of hours to days.  Medium storages, usually the top storage of a cascade of minor storages (such as Lake King William and Lake Rowallan), fill and empty over a period of months or seasons.  There are only two major storages, Lake Gordon and Great Lake, which have a fill/emptying cycle of decades.  This long length of time to fill or empty these two storages makes them very important as they allow excess water to be stored during times of plenty for later use during times of drought.

The Hydro Tasmania generation system is managed to maximise operational efficiency.  A major part of this is to minimise losses due to spilling water out of the storages, past the generators.  Operating policy and daily power station generation scheduling is largely determined by proximity of storages to spill; the priority order of storage use and the energy value to be achieved by water release are both directly determined by storage probability of spill.  

This objective results in the following general storage use priorities for planning a generation schedule.

1. Use any storage spill.  This is water that would otherwise spill and therefore bypass the generators.

2. Use pickup into minor storages.  These storages have limited capacity and are therefore likely to spill if inflow is not utilised. 

3. Use water out of the medium storages.

4. Use water out of the major storages.

There are a number of water level controls used within key individual storages that limit their water release, effectively stepping to the next storage in priority order and thereby ensuring a balanced use of water from all storages.

A second part of maximizing operational efficiency is to operate the generators themselves as efficiently as possible.  A generator is capable of a range of outputs with its most efficient point, measured as maximum power for water used, at about 85 percent of the theoretical maximum generation capacity.  To meet the power demand at any point of time, the output from a number of generators is required.  The aim is to have as many of these generators as possible on their maximum efficient generation point.  This is not always possible.  

There are four major circumstances that mitigate against this aim:

· when water is scarce, generation from medium and major storages releases may have to be at maximum capacity rather than optimising generation efficiency to meet demand; 

· when water is abundant, maximum capacity operation is required to avoid spill;

· plant operation at low output to provide reserve generation capacity to protect the system in case of an unforeseen event; and

· environmental flows or lake level requirements.

Bell Bay is Hydro Tasmania’s only thermal generator in mainland Tasmania and is used for long and short term drought support.  Bell Bay is used as the lowest priority generator on the system because of its relatively high cost of operation.  Fuel oil and gas are both relatively expensive when compared with hydro generation.  Bell Bay is normally brought into operation when the total system energy in storage is very low.

The long-term trends in growth of Tasmania’s total generating system capacity and average annual load are clearly illustrated in Figure 1, on the next page.  Notable from this figure is that the load in the year 2000 is at the top end of range of existing system capability.  
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Figure 1 
Average Load and Range of Hydro System Capability from 1956 to 2000

To meet future increases in demand Hydro Tasmania has a series of projects underway to:

· install new mini-hydro plant to take advantage of environmental flow releases and previously unutilised head;

· improve the efficiency of existing generation schemes; and

· develop Tasmania’s wind energy potential.

The Parangana mini-hydro project on the Mersey River has been completed and utilises water that is released for environmental flow purposes.  Hydro Tasmania is having discussions with the proponents of the proposed Meander irrigation dam and the operators of the existing Winnaleah irrigation scheme on the feasibility of incorporating mini-hydro developments within their schemes.  A mini-hydro is also planned to take advantage of a currently non-utilised drop immediately below Butlers Gorge power station.

A program has commenced to review the upgrade potential of generation plant at up to 11 of the older power stations.  This program will span the next 10 years and seeks to produce additional renewable energy via improvements in plant efficiency.

Stage One (10.5 MW capacity) of the Woolnorth windfarm has been completed and will soon be complemented by Stage Two which comprises an additional 54 MW of installed capacity.  

An application for development and environmental approval has been lodged for the 160 MW Heemskirk windfarm on the west coast of Tasmania.  

It is planned to lodge an application for the 140 MW Musselroe windfarm in north east Tasmania in the very near future.  The successful completion of this suite of projects will enable Hydro Tasmania to generate up to 350 MW of energy from wind. 

The completion of these projects and the commencement of planned future projects is based upon three core assumptions.  These are that:

· the developer is confident that it will have long term access to the resource on conditions similar to those in the original approval; and

· the project is economically viable.

Given the key role that electricity plays in the life of an economy,  it is critical that the right to utilise water for hydro-electricity generation purposes is recognised.  Many agricultural processes (such pumping water for irrigation purposes), industries and most domestic residences rely upon electricity to be available at a competitive price and with high reliability.  Restricting or constraining existing access to water that is used for hydro-generation purposes may make some of these processes difficult and/or uneconomic.

Water for the environment

The third theme that arises when water use is discussed is the impact of water use on the environment.  There is an increasing awareness of the environmental impacts of historical water use practices and a increase in pressure to bring these historical practices into line with more environmentally sustainable water management practices.  This is adding to the already significant pressure on the existing water resource.  (Sixteen catchments in Tasmania have been identified as having been potentially over allocated and will have water management plans prepared as a priority.)

Hydro Tasmania takes its environmental responsibilities very seriously and has initiated a series of projects under the banner of its Aquatic Environment Program.  Typical projects have included:

· assessment of the impact of hydro dams on fish passage;

· evaluations of the environmental flow requirements in waterways affected by diversions;

· monitoring and assessment of the impacts of hydro operations on water quality;

· investigating options to mitigate the impacts on hydro operations on threatened species; and

· assessing the impacts of pest species in hydro reservoirs or water ways.

These projects are ongoing and provide an updated assessment of the environmental impacts of its activities on the environment and develop measures to address any significant adverse impacts since the schemes were originally built.

Blue Planet Prize

The Blue Planet Prize is awarded by the International Hydro Power Association (IHA) to recognise good practice at an international level in developing and operating a hydro-generation scheme.  In 2002 the prize was awarded to Hydro Tasmania for the King River Power Development in south west Tasmania.  The judging panel, comprised of international hydro power experts and representatives for the United Nations Educational, Scientific and Cultural Organisation (UNESCO), commented that the project had set new standards in technical competence, innovation and environmental initiatives.

The measures adopted during this project were the precursor to Hydro Tasmania’s environmental measures that are considered world leading practice.  Recognising this, Hydro Tasmania has been commissioned by the IHA to develop guidelines for dam developments around the world so clearly stated objectives for sustainable development of water and energy are available. 

Water Management Reviews

Hydro Tasmania recognises the need to address local issues and has implemented a program to complete Water Management Reviews in each of its six major catchments.  The South Esk / Great Lake review is about to be completed.

The ‘South Esk – Great Lake Water Management Review’ was initiated in 1999 as a proactive program under which Hydro Tasmania sought to review environmental and social issues relating to waterways in the South Esk – Great Lake catchment.  The key drivers are:

· the development of Protected Environment Values (PEVs) required by the implementation of the Tasmania’s State Policy on Water Quality Management (1997); and

· the Water Management Act 1999 which encourages the development of ‘water management plans’ to enable sustainable use of water resources while also recognising the water requirements of ecosystems.

In line with these reforms, Hydro Tasmania has commenced a systematic and comprehensive review of its water management practices throughout the State, with the ultimate aim of updating its existing operating guidelines to provide greater recognition of the environmental impacts of hydro generation on the aquatic environment.

The ‘South Esk – Great Lake Water Management Review’ is the first of these projects to be undertaken and is now in its final year of activity. The methodology that has been adopted for undertaking these projects is:-

· information consolidation

· community consultation

· issue investigation

· assessment of mitigation options and plans

· community feedback on proposed options and plans

· implementation

A key component of the process is extensive stakeholder consultation during initial issues identification and later phases.

The next catchment to be reviewed will be the Derwent Catchment commencing in mid 2003.

Mersey River Environmental Flow

The implementation of the Mersey River environmental flow and Parangana mini-hydro power station is an example of Hydro Tasmania modifying its operations to meet an environmental need.  The Mersey River was diverted into the Forth catchment at the Parangana Dam when the Mersey-Forth power scheme was constructed in the 1960s.  Following a period of consultation with local stakeholders, it was determined that an environmental flow should be trialed in the Mersey River with the release being made from the Parangana Dam  The trial flow commenced in July 2000.  During the three year trial the state of the river was monitored with the aim of confirming that the anticipated benefits were realised.

Preliminary outcomes of the three years of monitoring are now available and show considerable environmental benefits. The preliminary results of the scientific monitoring include:

· a doubling in macro-invertebrate density at a downstream site;

· a four to five fold increase in total macro-invertebrate abundance at two downstream sites;

· an increase in macro-invertebrate diversity.

· an increase in trout recruitment in 2002, from the 2001 spawning.

As expected, the response from the fishery (from an angling perspective) has been slower and should occur after 2003.  It is expected that the trout population will take until at least 2006 to reach its maximum.

Hydro Tasmania believes that the environmental flows should be based upon good science and demonstrable gains to the environmental and ecological health of the river.  Where demonstrable gains cannot be shown the environmental flow should be reviewed.  The monitoring work on the Mersey River has shown that the anticipated benefits have been realised.

The Mersey environmental flow release is one of the few instances in Australia where there has been follow up monitoring following the introduction of an environmental flow.  It was initially intended to end the monitoring program at the end of three years, but as some of the species are still responding the program will be extended for a further three years.

The implementation of the Mersey River environmental flow and Parangana mini-hydro power station is an example of Hydro Tasmania modifying its operations to meet an environmental need.  Following the introduction of the Mandatory Renewable Energy Target, or MRET, (a Commonwealth Government initiative to encourage the development of renewable energy as part of the greenhouse gas abatement program), a mini-hydro development at the site became economically feasible and the energy that had previously been dissipated  is now used to generate additional electrical energy for use in the Tasmanian energy grid.

The MRET program can provide an additional incentive to develop new water schemes that are multi-purpose as it may now be cost effective to incorporate a mini-hydro development into a new or existing irrigation or town water supply scheme.

In the past the income from irrigation and/or electricity supply may not have been sufficient to allow modifications to be made to the infrastructure that were sustainable.  The introduction of the MRET program has provided a potential additional income stream that may make modification of existing infrastructure affordable.  

Integration of water for commercial or irrigation purposes with existing hydro use

The volume of water that is available for new allocations for agricultural or other commercial purposes (such as irrigation) is limited and, where there is any surplus water available, it is unlikely to be in the right location.

Price fluctuation and uncertainty for traditional agricultural products (such as meat and wool) have lead farmers to diversify into higher yielding crops and products (such as poppies and pyrethrum).  These new agricultural activities typically have significant set up costs and as such require long term access to a reliable water source.  In some instances the new activity may require access to additional water to be successful.  In Tasmania these changes in agricultural activity have led to increased demands being placed upon the existing water resources.

It is Hydro Tasmania’s view that the best means of reallocating water to these new agricultural activities is via a water market where water is transferred between willing purchasers and sellers.  A functioning water market allows new water users to obtain water for high value initiatives and encourages movement away from less productive water use practices.  This can be achieved without the need for new regulation and external intervention.

The Council of Australian Governments water reform package adopted in 1994s covered issues as diverse as:

· natural resource management and the need to consider environmental flow requirements;

· water pricing (including the treatment of cross-subsidies);

· trading in water entitlements; and

· improved consultation.

While in general Hydro Tasmania endorses the intent of the reform package, we have some concerns about the willingness of the community to adopt some aspects of the package.

For example, Hydro Tasmania has been in active discussion and negotiations with both the Tasmanian Department of Primary Industries, Water and Environment (in it role as the Tasmanian water regulator), the Tasmanian Farmers and Graziers Association and other water users on the potential for water markets to address perceived water allocation issues.  

While this process has been useful in raising the profile and potential of water markets in Tasmania, the outcome to date could best described as inconclusive.  Perhaps unsurprisingly, there is a reluctance within some sections of the farming community to pay for new water allocations where these have previously been available relatively free of charge.  In the past the only charge has been an administrative fee that did not necessarily or accurately reflect the value of the water nor the cost of supplying it.

Proposed Flood Take Rules for South Esk Catchment

Hydro Tasmania has been negotiating with the Tasmanian Farmers and Graziers Association and the Department of Primary industries, Water and Environment to establish a framework so irrigators can take water when Trevallyn Power Station would be spilling.  (At other times all the water is allocated for use by Hydro Tasmania for hydro-generation purposes.)

Water may be taken free of charge any time that Trevallyn Dam is spilling.  The water taken under this rule exceeds the capacity of the turbines at Trevallyn Dam so there is no net loss to Hydro Tasmania’s revenue or generation capacity.

To allow water to be taken in anticipation of a spill event at Trevallyn when the water is actually flowing past the water user’s pump or diversion structure, a series of triggers has been developed.  The triggers were developed to maximise the volume of water that can be taken during a period of high flow in the river while minimising the impacts on both Hydro Tasmania’s operations and the environment.  In a typical year water would be able to be taken on between 70 and 90 days.

Catchment Wide Trigger Flow

The catchment wide trigger is activated whenever the sum of the flows measured at:

· Meander at Deloraine;

· South Esk at Llewellyn; and

· Macquarie downstream of Elizabeth (Morningside)

exceeds 70 cubic metres per second (cumecs) and the relevant environmental flow is exceeded in the particular streams.

Sub Catchment Trigger Flows

The sub catchment triggers allow water to be taken when the flow in a sub-catchment is high.  Irrigation water may be taken in the sub-catchment (Meander, South Esk, Macquarie) when the flow exceeds the trigger flow at the above gauging stations.

As the flows in the Meander River exceeded the trigger flow on the 1st of January 2003, water users in that catchment were able to take water for 5 days under this rule (between the 2nd and 6th of January 2003 inclusive).  This was an opportunity that did not previously exist during the summer.

Variability of inflows

There is considerable inter-annual variability in the total water inflows to the generating system between 1924 and 1998, as is shown in Figure 2.
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Figure 2
Hydro Tasmania System Yield 1924-1998

The variation in yield over time raises serious questions in regard to current catchments and water supplies.   These include:

· how much environmental flow can be provided; 

· what effects are there on water surety for irrigators in such catchments; and 

· what mechanisms are there for compensating existing users in the case of changes in water availability due to climate change.

The answer to these questions will only become available as additional information is acquired on both the trends in climate variability and means of utilising the water that is available.  Better knowledge, development of water markets and compensation for environmental allocations can only assist in better management of the scarce water resource.

Regulatory arrangements

Over the years Australian States have implemented a variety of methods for managing, allocating and licensing water use.  These methods reflected the circumstances that existed at the time the various management regimes were developed and implemented.  Complicating matters further is a requirement when introducing a new management regime to carry over water allocations granted under previous regimes.

It is unlikely that a consistent means of allocating water could be developed and implemented through out Australia.  However, guidelines providing clarification on the matters to be considered in making future decisions on water management may be useful. 

We note with interest the Federal Cabinet’s recent decision to compensate farmers for alterations in their water allocations to meet the requirements of the Environmental Protection and Biodiversity Conservation Act 1999 (Cwth).  Hydro Tasmania believes that this measure should be extended to other water users.

Land Ownership and Water Allocations

There has been a suggestion that an allocation should only be able to be held or granted where the water users own land.  This suggestion, while it may be appropriate for some agricultural water users, is inappropriate as a general requirement.

For example, an agricultural water user may have a right as either an individual or as part of an irrigation scheme, where a body corporate or trust is actually responsible for delivering the water to the end user.  Many agricultural water users are members of water schemes and it is therefore not appropriate that non-property owners are not allowed to hold allocations.  The scheme itself may not utilise the water but those attached to the scheme do.

It is likely that in the future new irrigation schemes and the associated infrastructure will not be constructed by either the State Governments, or the water users, but by consortiums of investors who regard their involvement in infrastructure project as a sound investment.

The developer would enter into long term water supply contracts with downstream water users (eg. town water supplies, irrigators, fish farms and/or hydro-generators) in the expectation that they would be able to deliver the contracted water volumes.  A change in the rules that reduces the available water volume may lead to litigation against the developer for non-delivery.

This situation may be compared with urban water supplies where the supply authority does not actually utilise the water but has an obligation to provide water to the eventual users, or with the hydro generation facilities where the water is not actually used but the end product of that process is very important to the community.

Thank you for the opportunity to make this submission to your Committee’s Inquiry into Rural Water Resource Usage. Hydro Tasmania would appreciate the further opportunity to speak to this submission at a time of the Committee’s convenience.  To pursue this, may I suggest that the Committee Secretariat contact my Personal Assistant, Ms Carol Finn (telephone  03  6230 5951), in the first instance as to arrangements.

Yours faithfully

G L Willis

Chief Executive Officer
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