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Monday, 19 May 2003
To Minister John Thwaites

Myths and fantasies of sustainable food production in Australia
Dear Minister,

Enclosed is a document which proposes ways in which we can ensure our irrigated agriculture is sustainable and simultaneously protect our environment.

I wish it were possible to condense these proposals to a 1 page summary which made sense.  Unfortunately sustainability and water conservation are complex issues, which require detailed analysis for there solution. This document is a condensed  summary of the many previous reports I have submitted to your department which are based on some 80 man years of independent scientific research.  To make it any shorter would trivialize this important issue.
Our research has shown that certain ingrained assumptions within the department are scientifically flawed.  
These reports have been consistently ignored by your department, possibly because of their length or may be because of the independence of the content.
Even when John Anderson requested that I obtain the State Government comments on one such report ‘Reaping the benefits of water saving technology’ there was no response. Receipt of the report was acknowledged yet for the last six months, despite almost continuous requests, there has been no further response.

I believe that the proposals within these reports are an important contribution to the appropriate management of our irrigated agriculture and river systems, and as such justify serious consideration by your Government.  This is clearly not going to happen by submitting yet further documentation to your department.

I would therefore request that you assign one of your trusted and independent advisors to study this condensed report and present you with an opinion on the proposals and technology described and their implications for further action.
I know that the various Governments are looking for ways to recover up to 1,500 Glitres of flow for the Murray system.  I have spent almost a decade in speculative research for the more effective use of water, which promises to give you precisely what you want.

The purpose of the enclosed 20 odd pages is not to present some master plan but to convince you that it is about time your department started to talk to me seriously about the technology I have developed and how it can be implemented.

Naturally I would be delighted to assist in any way possible.  My phone numbers are 9 735 1879 or mobile 042 739 4422 and I would welcome the opportunity to supply any further information or explanation.

Yours sincerely

Colin Austin

Myths and fantasies of sustainable food production in Australia

Preface

This report is in two main sections, the first section considers the general problem of managing our water and environment.  Neither the style nor the content is intended to be politically correct.  The destruction of our agricultural system and environment are serious issues. Many of the actions we have been taking, maybe with good intent are wrong.  I have said so without caution, not to attack individuals or institutions but to provide constructive criticism to get it right in future.  

I have deliberately left the more technical content to the second part despite the fact that it may be more logical to describe the technology first before talking about implementation.  I have done this because technology without implementation strategies is useless and because technology tends to initiate heated arguments on relatively minor technical points so the more important overview gets lost.  The description of the technology has therefore been kept to a minimum with the focus on the policy implication.
Details of the technology are available by downloads from my website

ww.waterright.com.au

Part 1 Implementation of water saving technologies

Paradigm shifts

Australia is a rich and educated country, yet we are systematically destroying our ability to sustainably produce our food. This is totally reversible and yet the very systems designed to protect our environment are failing. We need a paradigm shift in the way we manage our resources, and this is simply not happening.  The heart of the problem is how our institutions, particularly the State Government departments are reacting to this need for change.
The issue is not that departmental staffs are failing to do their job, I have worked closely with many staff of the old DNRE and in general they are dedicated and competent, in fact many of the ideas presented here have developed from discussions with DNRE staff.
The DNRE has extensive internal capabilities and can afford to acquire externally any further expertise it felt may be needed.  With all this expertise and resources it may not seem conceivable that there could be major deficiencies, yet there are.

In Victoria we have never had a Government which places sustainability, the environment and openness of Government as key platforms as does the Bracks Government.

It may therefore seem somewhat unfair to launch into an aggressive attack on the newly formed Department of Sustainability & Environment.  Yet the fact is that the department has major structural deficiencies which prevent it fulfilling its key role of protecting our environment.

	Our challenges, as a Nation, are to make it economic for our farmers to adopt water effective technologies, and then to enure that the water liberated is returned to our rivers.


	These issues are tabled precisely because I suspect, based on public performance to date, and fervently hope, that the new Minister, may actually cut through the cover ups and political spin to fix the core problem.


The shredded worm

The fact is that large and sophisticated organizations do get it wrong. The failure of such major institutions such as HIH, One Tel, AMP, Emron etc caused major hardships to many people.  By comparison with HIH our water management structure is a far more complex operation and even more vulnerable to what I call the shredded worm syndrome, in which each little bit is engaged in frenetic activity, but with minimal overall effect.
Each individual in an organization may be doing a good job, but the sum of these individual actions does not integrate into positive results. Individuals within the organization may have concerns about the overall direction but will not initiate criticism because they are team players and want to support the group effort. The dilemma of the ‘company man’.
The image is that of each individual inspecting in great detail the pixels in a picture without anyone standing back to look at the picture as a whole.

The final black hole

John Anderson requested that I obtain the State Government reaction to a report I prepared ‘Reaping the benefits of water saving technology’. 

Receipt of the report was acknowledged yet for the last six months, despite almost continuous requests, there has been no further response.

I have been frustrated in trying to work effectively with the department, for the best part of a decade, yet this was the straw which broke the camels back.

I have submitted many documents to the department, many like this, long and detailed, and containing different ways of looking at our water problem.

I am sure that no one ever reads these reports, basically because it does not fall into any one specific job role.  I imaging these reports being tossed from one desk to another, like the proverbial dead cat, just to get it out of the way.
Yet the information contained in these reports could be vital to the sustainability of our irrigated agriculture in this country.  Scientists and technologist are notorious for having different views and it may well be that there are many points of contention in these reports.  This is part of the healthy debate which leads to a better final result.  In reality there is no fiery debate or disagreement, just this giant black hole.

The core of the problem

Significant research

Some nine year ago I set up a team of some twelve qualified staff with Ph.D’s and degrees in mathematics, horticulture, electronics, computer software etc.  The brief was to think laterally and develop major revolutionary ideas which would resolve the major problems we face with water.  We were looking for that big break through.

This represents a major research effort some 80 man years of creative thinking.

Not gizmos

If we had developed some nice little gizmo, say a low flow shower head which shuts off after 5 minutes I am sure we could have found one part of the shredded worm that had the role of looking for nice simple solutions and would have ensured the idea was adopted.

The Micro Flood system which we developed does this but on an agricultural scale; it applies water rapidly to a small area, turns off automatically and diverts water to the next section. 
Learning experiences

We did not start off with the idea of micro flood; we saw that flood irrigation of shallow rooted fodder crops offered the greatest potential for improvement and started on a project of subsurface irrigation. This seemed, at that time to offer the best potential.  We spent some six years researching subsurface irrigation, looking at how water moves through the soil and the interaction between the water and the plant growth.  These are complex issues and after some time we began to understand these and concluded that subsurface was not the way to go. We then started looking at new ideas and came up with the deceptively simple idea of micro flood.

Look at the difficulties of presenting this information to the various bits of the shredded worm.  You are expected to do this in a couple of pages or if you are lucky a 30 minute interview.  It is simply not possible to present 80 man years of research with any meaning in a couple of pages.

Defying conventional wisdom

The conventional wisdom of drip irrigation is to apply the water very slowly and for a long period of time.  The Holy Grail is to have the rate so slow that it equals the rate at which the plant is using water. Many technical papers are written on how to achieve this ultimate irrigation system.  

Our research comes up with a totally different philosophy. Our finding showed that you get better growth if you apply the water rapidly in a short series of irrigations, the higher flow gives much better spread of the water and the periodic irrigations, pushing the water into the soil to expel stale air, gives a breathing action which naturally aerates the soil.  These are concepts which fundamentally challenge the conventional wisdom. An irrigation expert, one small bit of the shredded worm, undertaking a quick review would see a very simple mechanical device for switching high flows, which would contradict his conventional wisdom.

This is the problem with paradigm shifts, they challenge the way we think. It takes time and significant adjustment to get used to these new ideas.  The bits of shredded worm, often working under great pressure with high work loads, have major difficulties making these paradigm shifts from a two page summary sheet.
Shredded worms don’t talk

Even if there was one part of the shredded worm which made these mental realignments, think about the problems that arise from communications because one part to the shredded worm does not communicate with other parts.

In our semi desert regions we flood irrigate huge area of pastures.  The better pasture crops like clover and the more nutritious grasses are short rooted; flood irrigation is essentially a deep watering process, absolutely the best way of irrigating date palm but the worst way of irrigating pastures.  Why do we do it?

It is the results of successive Government policy to provide cheap and abundant water along the Murray.  It would be far more logical to have the cattle in our more hilly country like Gippsland, and grow fodder crops like Lucerne in our Northern regions.  Deep rooted lucernes are far more water efficient than shallow rooted clovers and grasses. Our large flat Northern plains are ideally suited to highly mechanised cropping.

The way we operate is a total misuse of our natural resources, but farmers do it this way because of successive Government policies. With cheap and abundant water it is more cost effective for the farmer to graze than to crop.

Astute farmers have already done their sums and have worked out that with our current infra structure, when the price of water reaches $60 per mega litre it is time to switch. The problem is that without some intervention this price threatens economic viability.
A more logical approach is for a gradual change from grazing to cropping lucernes using high efficiency irrigation technologies like micro flood.

This requires major changes in our agricultural system, which will only happen by changes in Government policy.  The reality is that the Government is going to have to spend significant money in helping farmers make these transitions and ensuring that the water released (by improved technology) is used to ensure a sustainable environment.  

Relying on crude price mechanisms and raising the price of water will simply put most farmers out of business.  
The only solution is an integrated policy based on a holistic approach.

Changing our agricultural system

The irrigation of our pastures is dominated by the requirements to manage the cattle.  Simply converting the existing paddock to more efficient irrigation, like Micro Flood, would lead to some improvement but is far from ideal.

If we took one step back and developed long term strategies we would undoubtedly come up with a different solution.  The traditional pasture paddocks are relatively small, around 4 hectares or so, the size is determined by the area to work a typical herd.  The requirements of managing the cattle mean that irrigation scheduling is far from ideal and the skill base is more orientated to cattle management than irrigation. 
To make best use of our resources we should be establishing much larger paddocks say 100 hectares upwards, which would allow the use of large and efficient harvesting equipment.

These would be irrigated using the new technology and managed by growers whose skills were orientated to optimising the use of water.
Crops would be selected based on their water efficiency and feed value.  While lucernes are the obvious choice, other countries such as the giant US operations use corn. Research would be extended to select the most appropriate crops for our conditions.

Water distribution would be replanned to provide the continuous flow of water required for optimum irrigation.  Because the flows would be relatively small this would lead to the economic use of piped systems as is now being widely adopted to supply horticultural regions.

These large, highly water efficient operations would need a secure supply of water, particularly as these may be the main source of feed in drought times.

These operations should be sited to take advantage of any rural waste water from dairy effluent or processing.

Significant feed storages would be established so feed was available through drought periods.
The traditional flood irrigated pastures would probably still be used but operated in an opportunistic way,  eg in time of good rains the bulk of the feed would still be obtained from pasture while in drought time these would be shut down and feed stock used from the highly efficient operations.  This safeguards farmers through drought periods while making best use of our variable water supply.
All this requires major organisation and cooperation.  Our involvement in providing irrigation technology is only a fraction of the total operation, which would need careful planning involving the farming groups, the water authorities, crop specialist etc.

This is just not going to happen by chance, the Governments have to take the initiative in setting up task forces formed from the various specialist groups to develop such a plan.
These are not new proposals; they were first contained in a report called Vision for the Bush which was sent to the Department some four years ago. This like the many other reports was duly ignored.  These proposals would obviously need very careful planning and assessment to determine their value.  

All our Governments have a responsibility to protect our environment. Simply to ignore these proposals without serious evaluation is a dereliction of duty.

National plan

There is wide spread acceptance that we need more river flow, even from irrigators.  If there was a campaign to educate irrigators that increased flow was essential to protect their farms from salinity they would accept the reality.

There is no doubt that adequate water could be saved by improving irrigation efficiency.  Those who claim that our irrigation overall is efficient have no idea of what is happening in the rest of the world.  A quick visit to the US, hardly a paragon of virtue in water use, would demonstrate that most of the irrigation channels, including the ones on the farms, are concrete lined.  The widespread use of evaporation based scheduling as a result of educational campaigns leads to a much higher level of irrigation efficiency. 
These technologies are primitive in comparison with the technologies we are promoting.  We should be leading the world in irrigation technology, yet we seem content to drag along behind the rest of the pack.
I have tried to ensure that the department is informed of our researches and the implication for water policy.  The department has shown virtually no interest in this research and what reaction there has been has given the impression that this is more of an intrusion into their protected zone, rather than an attempt to protect our environment.

Bureaucrats need to be persuaded to actually read the documents which are pushed under their noses. Then they have to develop the policies to make it economic for farmers to undertake the investments in both time and money to ensure that these technologies are used for the benefit of the community at large.
We have the technology to restore our river flows.  Farmers are not going to adopt technology just because it is exists. If it does not make economic sense why should they? 

Our challenges, as a Nation, are to make it economic for our farmers to adopt water effective technologies, and then to ensure that the water liberated is returned to our rivers.

A major program to assist irrigators to upgrade their efficiency in exchange for water would restore adequate flow to our river systems.

Changes of this nature require a co-ordinated planning operation. Our major problem with water in this country is not the technology but the fact that the whole water management in this country, not just in Victoria, is a shredded worm with minimal coordination between the bits of the worm, and no long term strategic thinking.
This is the core of our water problem.

Part 2 Developing technology for the more effective use of water

Speculative research; -        Outside the square

Our aim has been the research and the development of technology for the more effective use of water, an area where we felt we could make a unique contribution.  
What made us think we could develop useful technology when  Governments spend relatively huge amounts of money on research and development?

I built up one of Australia’s most successful high technology exporters.  (Moldflow). The technology we developed has achieved international recognition based on a research philosophy of highly speculative long term research.

When I sold Moldflow some nine years ago I had the time and sufficient resources to undertake private research into sustainable irrigation.  I visited the centres undertaking research into more effective water use and toured the major irrigation areas, both here and throughout the world.

Most research was funded by Government’s and highly focused on meeting specific short term targets.  I decided that a more speculative approach, as I had proved successful in building up Moldflow may lead to some significant breakthroughs.

The concept was not to compete with the established centres of research which are far better resourced than I could ever dream of, but rather to undertake a different type of research which was complementary to work being undertaken by these established research centres.
Governments have strict financial responsibilities and find it difficult to undertake research programs which have a high probability of failing. I had money from the sale of Moldflow, and I was not responsible to anyone on how I spent it. I could and did undertake research which would never have passed the review committees in the public sector.  I felt a need for Maverick research and saw this as my role.

Running risks

My team was prepared to look at any idea, however crazy it seemed at first.  

For example, we experimented with a special combined plough and seeding machine which would lay the seed in a funnel shaped channel so any rain was directed to the seeds. We used a giant fan to blow air and water mist through the soil from subsurface pipes to try and wet the soil without saturating it.  We knew most ideas we looked at were possibly crazy, but the only way of finding out it if they were actually crazy was to try them. 

Naturally we hoped that some of the projects would be successful, as indeed they have been, but we did assume, perhaps naively, that any successful technology would be welcomed as a contribution to a ensuring a sustainable environment.
Passing the baton

My intention was purely the development of technology.  I had no ambitions of setting up major manufacturing operations.  I assumed that if we did develop any major innovation we could pass the baton on to those better equipped.  Water and the environment are public assets managed by public entities. I saw these public entities as the next link in the chain to ensure that any technologies we developed would be integrated into plans   involving all the many participants in our national water management.

	The problem will not be solved just by throwing money at it.

First we need some long term vision

	Government entities are an essential link in the chain, the Government controls the water and the environment, if they fail to act then nothing happens.  Even if commercial companies adopt technology they do so totally under the Governments umbrella and direction.


Developing a research plan;- highlighting the priorities
We clearly wanted to focus on the critical issues which require an understanding of the general water issues. 
Global survey and understanding the background
From our studies of the international scene we could see that salinity is the major threat to sustainability.  This is very well described in Sandra Postel’s book Pillars of Sand (subtitled Can the Irrigation Miracle Last) which reviews historic and modern irrigation societies throughout the world.  This tells how virtually every irrigation society has failed from salinity after some 200 years.
In my trips to study overseas irrigation I have visited ghost towns in the Middle East where traditional societies had been sustainably irrigating from wells, using donkey power, since Biblical times. These towns totally collapsed when the uncontrolled adoption of diesels pumps lowered the water tables down to the saline layers.
More recently I have been a volunteer with World Vision involved with installing irrigation system in Ethiopia to provide sustenance food.  I have had the opportunity to visit a water harvesting schemes supported by both the Ethiopian Government and World Vision.  Desertification is a critical problem, with the slow but steady advance of the Sahara desert into once fertile land.  The reason is so starkly obvious.  

It is man made destruction of a once fertile natural environment, sacrificing the long term for the needs of the short term.  I saw for myself the resulting poverty with children dying from the failure to protect the sustainability of the environment and the capacity to grow food.
I have seen the effects of environmental degradation in advanced countries such as the US where the South Western States, particularly around the Imperial Valley and Colorado River basin are suffering the effect of salinity.
At the logical level such experiences show just how critical managing salinity is.  At the emotional level it provides the motivation to ensure I do everything I can such to avoid such environmental destruction occurring in this country.
Australian studies

Going right back to the very early days of irrigation, water was allocated on an area basis, each farm was given a license to irrigate with no restriction on how much water was used.  Over time this area basis was converted to a volume licence based on what was considered at that time to be a reasonable water usage per hectare for that crop and technology. These allocations were generous, even with the primitive technology of that time. The outcome of this conversion was a gross over allocation of both the total water supply and for the needs of the individual farmer.
I needed to know the actual numbers, and consulted the various sources of information, in the main the web sites and publications form the CSIRO, MDBC, water authorities etc. which led to the following scenario.
The best estimate I could make of the total volume of water licences issued was 17,100 Glitres.  Some of this water was allocated to farms which had not developed irrigation, the so called sleepers, while other farms simply did not need the full amount of their current license, the so called dozers.    
The nominal flow of the Murray River system is some 14,000 Glitres, an over allocation of some 3,100 Glitres above the total nominal flow of the river.

On top of this there are distribution losses, both evaporation and seepage.

There are no figures directly available. It is possible to make a reasonable estimate for evaporation losses based on the total area of channels giving a figure of 240 Glitres.  The amount lost by seepage is more difficult but using typical figure for infiltration rates it is possible to make some guestimate of 540 Glitres giving total losses of 908 Glitres.  This is assuming the channels are in good condition, so the actual figure may be higher.
There is the even more delicate issue of the required environmental flows, which normally considers the health of the various living creatures and ecosystems in the river.
We took the different approach of looking at salinity.

Irrigation is essentially a giant evaporation or salt concentration process. Water is applied at a low salt concentration, plant evaporate the water, concentrating the salt in the soil, which requires some water to flush the salt from the soil back into the river and a further supply of water required to flush the salt out to sea.

The actual figures vary significantly with the season, but we worked on a figure of salt mobilisation of 5 million tonnes per annum, salt intercepts removing some 800,000 tonnes with a further 2 million tonnes being flushed to the sea (based on last reasonable rainfall season).

This leaves a balance of some 2.2 million tonnes of salt being absorbed by the soil in our prime irrigation areas, which is essentially working as a buffer to temporally store the salt.  This is not a major problem over a short time scale but looking at periods of decades this would render our prime agricultural land totally useless for production.
This is the crux of our salinity problem.  At the moment the salinity levels in the river are acceptable because salt is being absorbed by our soils.  If we allow this to continue we will destroy the productive capability of the land.

Even if we were stupid enough to allow this, the salt accumulated in the soil is eventually going to infiltrate back to the river anyway.
If we are to control the salinity in the river (which we have little option over as Adelaide draws much of its water from the river) then we have to allow enough flow in the river to flush the away the salt which is currently being absorbed by our soils. This gives an estimated total salt flushing flow of 4,460 Glitres.  
This is in accord with our current situation.  We on average are removing 2 million tonnes of salt with a flow of 2,100 Glitres. As the 2.2 million tonnes of salt currently being trapped by our soils is returned to the river we will need to more than double the environmental flow to 4,460 Glitres.

This high flushing flow is proportional of the rate of salt mobilisation so this flushing flow requirement could be substantially reduced if ways could be found of reducing the rate of salt mobilisation.

As the summary table below shows this leaves a total deficit of some nominal 7,540 Glitres.

	Flow
	14,000 GL

	Licences issued
	17,100GL 

(activated 11,900GL)

	Distribution losses
	980 GL (240GL Evap 

540GL seepage)

	Flushing flow
	4,460 GL (historical 2,100GL)

	Total deficit
	7,540 GL


Based on the assumption that salt accumulation in our soils is unacceptable long term we have estimated a flushing flow which significantly exceeds the predicted requirements for flow for the health of the ecosystem.  

The situation may not be as bad as these figures imply as there are some 5,000 Glitres of sleeper and dozer flows which only become ‘real water’ as and when these licences are activated.  If policies were introduced to stop this activation, the deficit would be reduced to the still large but much more manageable level of about 2,500 Glitres.

Focus of research; - managing salinity

We saw the need for salt flushing as the number one issue for long term sustainability.  This has been the key focus of our research and has led to two key technologies, which reflects the fact that salt flushing is a two stage process.  
First irrigators have to manage their scheduling to ensure that enough water is applied at the right time to flush the salt from their land.  This salt will eventually return to the river so we have to work out where the extra water is going to come from to flush this salt to the sea.
Salinity

The issue is not complex.  Australia has large deposits of salt, accumulated over million of years.  This salt finds it way into our river systems which we use for irrigation.

We can look on irrigation as a giant evaporation basin.  We apply water, this may only contain a minute amount of salt, may be 100 parts per million.  The water evaporates leaving the salt behind in the soil.

This can be flushed out of the soil where it will gradually accumulate, the salt forms ionic bonds to the surface of the soil particles which prevents the soil being able to hold and store nutrients.  It slowly and insidiously kills the soil rendering it useless for our normal agriculture.

This is however totally preventable, by a two stage flushing process.  First the salt must be flushed beyond the root zone by strategic flushing irrigations; the highly saline solution will eventually permeate back to the river system. Secondly this salt must be flushed into the sea by ensuring there is adequate flow in the river system.

Simulation of salt flushing

We have developed computer simulation of the movement of salt through irrigation land which enables us to predict the optimum irrigation schedules for salt flushing.

Irrigation water applied is either consumed by plant usage in evapotranspiration or passes the root zone as a flushing flow.  The solution first requires the development of a method of measuring the actual plant water usage, then solving the differential equations of slightly salty irrigation water replacing the concentrated salt solution in the soil.

While the mathematics behind the technology may be somewhat complex this has been built into an easy to use computer software program which can be managed by any competent irrigator with minimal computer skills.
The beauty of software is that you do not have to be an expert in the field to access incredibly powerful technologies.

The implication for policy makers is that this provides a tool for the authorities to easily monitor the water use efficiency and the amount of flushing flow.  This has very significant implication for water management strategy.

Finding the water for flushing flows

We looked at the water usage in the various agricultural sectors in Victoria to produce the following table aimed at showing where this water may be saved and in what ways we could develop technology which may assist.

	Type of farming
	Water usage
	Economic return per Ml

	Dairy
	50%
	$200

	Grazing
	35%
	$40

	Crops/Lucerne
	10%
	$80

	Horticulture
	5%
	$1,000


We could see that horticulture used a very small proportion of the total water, was relatively efficient so that savings were likely to be small, and unlikely to give the bulk water savings required.  We did however feel that research into scheduling would be likely to lead to improved crop performance.
Flood irrigation of pastures seemed to offer far greater opportunities for speculative research and we have developed a system which we call micro flood irrigation which could lead to bulk water savings.

The following table shows where we felt saving could be made.

	Improved flood
	4,522 GL (including on farm distribution)

	Horticulture
	119 GL

	Distribution
	882 GL

	Sleeper and dozer licenses
	5,200 GL


Myths of irrigation efficiency

Simply providing financial assistance to farmers to improve irrigation efficiency does not automatically lead to a sustainable environment, in fact the very opposite, as I will now show.

The physics is that we apply a certain volume of irrigation water. The plants transpire the bulk of the water while some water is lost by leakage beyond the root zone. 

Improved efficiency is obtained by reducing the flushing flow, not by reducing the amount of water supplied to the plant.  This leakage flow eventually finds its way back into the river.
Farmers will either sell or use the water saved for further irrigation. Irrigators do not race out and spend money on improved irrigation technology just so they can ‘donate’ water back to the river system.  They use the extra water to make more money.

This means that despite the improved efficiency the same amount of water is still taken out of the river, however less water is returned to the river by the reduced leakage flows.  

Improved efficiency, in isolation, actually reduces the flow in the river.  

Government subsidies to improve irrigation efficiency increase the area under irrigation and actually reduce river flow.
Improving irrigation efficiency is a crucial component of policy, yet if the overall framework in which this policy operates is flawed then the net result will be negative.
Government subsidies to improve irrigation efficiency actually reduce river flow.  It may seem totally inconceivable that this policy, which seems so logical on the surface, could cause major environmental damage.  

If this sounds like some wild idea let me tell you that this was first pointed out to me by a scientist working for the DNRE at ISIA in Tatura.  Yet the department is proudly promoting its policy of increasing river flow by subsidies to irrigators to improve irrigation efficiency.  It will do exactly the opposite.

If these claims were made by a private company they would be hauled up for false advertising.

This is a classic case the shredded worm, one section of the department appears to have no idea of what other sections are saying.  Do I need further evidence that the department is dysfunctional?

Policy implications

I have been at pains to argue that the benefits of technology will only be realised if they are properly incorporated into the appropriate policy framework.  This applies to both the scheduling software and micro flood.  
Scheduling

Irrigators have grown accustomed to a tradition of cheap and abundant water. Our research on irrigation scheduling showed that once the correct water consumption of the plant has been measured that it is possible to irrigate with much less water than is conventional.  This does require some time and effort.  
If water is cheap and readily available it is far easier and cheaper for irrigators to apply plenty of water and let the excess drain off.
You can hardly blame them for this as they are just following the rules set by the Government.

For irrigators to spend the time and effort on accurate scheduling there must be some incentives.  Obviously these can be financial but the most effective and low cost method for the Government would be a system of upgrading the water security for irrigators who can demonstrate their water use efficiency.

A key element of the process is determining the plant water usage. Once this is known the water use efficiency and volume of water used for flushing is immediately known.
My suggestion is that irrigators who go to the trouble of maintaining records of their plant water usage and can substantiate that they are achieving a given target for water use efficiency should receive priority water.  
Users who are not prepared to measure their water use efficiency would only receive water after all environmental and priority water users’ requirement had been met. They go to the bottom of the heap.
Micro flood
Simply encouraging improved irrigation efficiency does not increase river flow.  There must be a strategy whereby some part of the water saving are returned as river flow and not simply sold off or used elsewhere.  This means that irrigators have to give up some of their water right.  Policies have to be developed to make this financially attractive to irrigators.  

Such strategies could be a combination of financial incentives and increased water security.
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