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Re: the relative value of water harvesting water as a buy-back proposition
I have been asked to comment on the environmental benefits related to the potential purchase by the Australian Government of water harvesting entitlements in the Lower Balonne relative to that which may relate to allocations from a supplemented supply, that is, water that is sourced from a major dam.

The main differences relate to the way the water is initially captured and then changes in water quality that may result from storage in a large dam. It must be emphasised that while much of the focus of the Living Murray program and media attention to the buy-back program that resulted from it, is related to the volume of water involved, volume is only one aspect of impacts related to water resource development. In thorough reviews of the science behind the Living Murray Process (EM, October 2003 and February 2004, published by Murray Irrigation Ltd) I pointed out other components of flow that could produce “more environmental bang for your buck.” 

Those reports were independently peer reviewed by respected aquatic ecologist Dr Bruce Chessman who concluded:
“I found this report to be an extremely thorough, detailed and incisive analysis. ……It exposes major limitations in recent evaluations of alternative environmental flow scenarios……I particularly liked the section on options for aquatic environmental management. I felt this contained many original and creative ideas and raised many key issues.” The points raised in this letter are drawn largely from those reports. They are therefore based on sound science, have been peer reviewed and published.

Flows in natural sequence

Supplemented allocations rely on dams to initially capture the flows and to store the water till it is required by users. This results in the ecological benefits of the initial flows being removed from the downstream system, or at least they are substantially reduced. Depending on the operational strategy and size of the dam, the flows taken into storage could vary from baseflows to significant flood flows. Natural flow related triggers therefore do not occur or are substantially reduced for events such as fish spawning and migration.
When the waters are released from the dam to supply users, particularly irrigators, it is often at a time when the water levels in the river would naturally be low, and this is why the irrigators need the water at this time. The elevated and continually flowing waters are at odds with what naturally occurs in our inland rivers that commonly experience periods of no or very low flow. Hence both the capture and release of the water in a supplemented system are out of synch with nature.

In a water harvesting system, water is extracted from flows in natural sequence. There is no major on-stream storage because the water is extracted to off-stream (or on-farm) storages. Water which is not extracted continues to flow down the river at the time that it naturally would. However the reduced volume of flow, just like in the dam storage scenario, will able to do less environmental work because the flow event may not then reach a particular wetland, may not entirely fill the wetland or may not sustain it long enough for the life cycles of aquatic species or birds to be completed. When water rights are purchased in such a system, these environmental values are immediately restored (depending on the volume returned and at what part of the flow regime) whereas if they were purchased from a supplemented supply the value is not certain because:
· Only the increase in spillage from the storage is assured of being in natural sequence 

· If the volume consists of water released at a later time, the altered seasonality of the flow may not achieve the same result as a flow in natural sequence, and

· The released water from a major storage, particularly if it does not have a multi-level offtake, may be too cold or of otherwise altered chemistry that the full benefit of the volume is not obtained (this is discussed further below).

It should be noted that the potential impacts of reduced volume noted above have not materialised in the Lower Balonne. The Cullen review highlighted that while this was the case, the “lag effect” and the potential for increased levels of extraction placed the environmental assets at significant risk and the panel urged immediate action to provide the required wetting regime.
Ambient water quality

Entitlements purchased from water harvesters will result in water delivered to the environment with no change in water quality because there is no intervening storage phase. Water which has been stored in a dam undergoes a number of substantial changes in water quality prior to release. The larger the dam, the more intense the changes tend to be. The problems relate most to dams which release water from depth rather then near the surface, and this is the case for many of the major storages in NSW and Victoria. Deep water tends to be cold, anoxic and to have altered concentrations of ammonia and various metals (commonly iron and manganese). When released to the riverine environment this water can lead to reduced aquatic productivity as a result of the low oxygen content and may limit the breeding of native fish as this is often triggered by rising water temperature, or at least by relatively high temperatures.
The latter has been clearly shown for Murray Cod and Trout Cod in the Mitta Mitta River below Dartmouth Dam. The Regional Evaluation Group for this zone, working as part of the Ecological Assessment of flow reference points for the River Murray System (Scientific Reference Panel for the MDBC 2003), concluded that overcoming the thermal pollution caused by Dartmouth Dam would provide a greater improvement to native fish conditions than any of the flow scenarios assessed. The result of this problem is that a purchased allocation that was required to be released from a large dam with a bottom release, like Dartmouth, would not achieve the level of ecological benefit as the same volume of water harvesting entitlement, simply because the water harvesting entitlement would be at ambient temperature whereas that from the dam would be cold.
Geographic issues

Water purchased in the Lower Balonne has the potential to perform environmental work over a very long length of river. If for instance the water is available within the Culgoa River, it will pass Culgoa Floodplain National Park and Culgoa National Park before entering the Barwon River, then the Darling River. There
 are few significant points of extraction between the Lower Balonne and Burke. Water purchased in the Narran River will have a high probability of reaching the Narran Lakes Ramsar site while water from other systems will directly benefit the Lower Balonne floodplain, a significant asset identified by the Cullen Review.
Summary
There is no doubt that water harvesting systems cause less environmental impact than systems based on headwater storages and regulated supply. It is for this reason that the environment receives full benefit from the volume of water when it is returned to the river. The other issues associated with major storages and regulated flows are not overcome simply by returning some volume to the river. The physical impacts caused by the existence of the major storage remain; blockage to fish passage and sediment movement, geomorphology changes, clearwater erosion downstream, cold anoxic release waters, out of season flows, stratification/turnover/blue-green algal blooms and so on. 

Water harvesting entitlements in more headwater regions are more valuable again because their geographic position provides the potential for environmental value to be achieved over longer lengths of river.

Regards,

Dr Lee J Benson

(Director)
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