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Preface





Eight years ago I set up a team of some 12 qualified people to undertake long term speculative research into the more effective use of water. The need for additional river flows for the environment and salt flushing makes it inevitable that farmers are eventually going to have to manage with less water.





We have developed three key technologies, 





dual cycle irrigation scheduling, a combination of major and minor irrigations which increases production with less water by maintaining the soil at a more uniform moisture level





micro flood, which improves the efficiency of conventional flood irrigation and minimises salt mobilisation by applying smaller packets of water delivered by pipes with emitters along the irrigation bay 





a software program called ‘Salt Calc’ which calculates a  balance of salt applied and flushed out during irrigation which enables growers to optimise their salt flushing.





These technologies have the potential to play an important role in protecting our environment and ensuring sustainable agriculture, yet they are not being widely adopted in Australia.





By contrast these technologies are being rapidly adopted in Ethiopia where World Vision is proactively driving the process with an integrated program to provide sustainable food to starving people in drought conditions.
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Content








This report is in three parts;- 





Part one describes the technologies giving a chronological report on their development. 





Part two looks at the problems of technology adoption in Australia and how these were overcome in Ethiopia.





Part three is an action plan for Australia to benefit from these technologies.








A brief summary is provided, however water management is a complex issue and only the key points are mentioned without the technical justification which is included in the body of the report. 
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Summary





Our finite water resources have to be divided between agriculture, the environment and providing flushing flows for salt removal.  Irrigation water has already been over allocated so in future our farmers will be expected to produce more with less water.





Plants are most productive when the soil is moist, neither too wet nor too dry.  Traditional irrigation restricts growth because the soil is either too wet just after irrigation or too dry at the end of the cycle.   Dual cycle irrigation applies a deep irrigation followed by a series of smaller irrigations which give higher production and use less water by maintaining the moisture at near optimal conditions.





High tech growers such as our better vineyards who use dripper or micro sprinklers, often employing tertiary qualified viticulturists, have the necessary skill and resource base to readily adopt such technologies.  Such users only consume a minute proportion of our total water, so the overall effect is minimal.





The vast bulk of our water is used in flood irrigation, which is generally inefficient and gives poor and uncontrolled soil moisture levels.  Raising the efficiency of our low efficiency bulk water users must be the key target.





Major research programs by ourselves, the CSIRO, the DNRE in Victoria and elsewhere have focused on replacing flood irrigation by subsurface dripper lines.  While technically successful, cost and complexity have prevented wide spread adoption. 





Micro flood was developed in conjunction with World Vision to provide sustenance food for the starving millions in Ethiopia in drought times. Plastics pipe is used to distribute water over small irrigation bays.  This avoids the evaporation and seepage losses of conventional flood irrigation and enables the soil moisture to be maintained at near optimum conditions.





The initial pipe was manufactured from recycled plastics bags by Richard Pratt’s Visy Plastics.





The process provides the control and efficiency associated with dripper irrigation at a cost associated with flood irrigation.





The rapid adoption in Ethiopia has resulted from the great need in Ethiopia and the centralised organisation of World Vision which planned the entire operation, from organising manufacture of the pipe, design and installation of the systems, providing training and technical support for the local farmers, liaising with local village leaders and generally providing all the required integrating functions.





Adoption in Australia would provide major benefits for the country.  While we have far superior technical and financial resources, we lack the centralised coordination role of World Vision and the fragmented nature of our water management hinders rather than aids adoption of technology.





�



Part 1 Developing the technology





1.1 CSIRO subsurface 











In 1994, Dr Peter Klingfinger of the CSIRO in Merbein near Mildura conducted some experiments, based on a US paper, using conventional agricultural drainage pipe for subsurface irrigation to replace conventional flood.





This aroused significant interest with local farmers, the DNRE and me.  Many farmers installed the pipe on their properties, strongly against the advice of the DNRE who felt the whole process had gone feral, without the proper scientific testing.





I set up a test site to evaluate this seemingly attractive technology which showed that the standard pipe with its myriad of holes had no hope of controlling flow, resulting in wide variations in water distribution.  The CSIRO had come to a similar conclusion and approached the various manufacturers of the pipe to see if it was possible to change the hole pattern.  They all declined on the basis that the change would involve major capital expenditure with no assurety of either technical success or a market.





As my background is computer simulation of fluid flow I wrote up the appropriate software to analyse the flow and to optimise the hole pattern.  This clearly showed that the standard hole pattern in the conventional drainage pipe was totally wrong but that an improved hole pattern had every possibility of success.





Despite the results of the computer simulation predicting failure for the standard hole pattern a major research project was undertaken by Melbourne University with a grant form the MDBC.  As expected, this confirmed the poor water distribution and the drainage pipe system died a natural death, with no attempt made to evaluate a pipe with the correctly designed hole layout.





I had discussion with the researchers, their explanation was that they only had funding  to evaluate the standard pipe; they would have liked to continue but there was no money.





In the middle of the current drought the cost is very apparent.  Had testing been conducted on a pipe with the proper optimised hole design, based on computer simulation, many farmers would now be much better equipped to manage these difficult times.
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1.2 Further development of subsurface





I was successful in obtaining a Federal Government Grant for further development of subsurface irrigation.  The first part of the project was a fundamental study of the physics of how water moved through the soil which would help optimise emitter design; the second part was an experimental trial of the optimised design.  The trials were initially conducted in cooperation with the DNRE in their test farm near Kerang.  





I approached the Institute for Sustainable Irrigated Agriculture (ISIA) in Tatura to cooperate on the project.  They were willing to do so provided I paid all the costs, which was well outside my budget.  I therefore focused my research on a commercial dairy farm in Tatura with significant assistance and very valuable advice from the farmer.  





ISIA initiated two projects on subsurface irrigation, the first was a well thought out program undertaking fundamental research into the wetting patterns with different flow rates and soil types. 





This was very parallel with my research. Mine was more orientated to mathematical modeling, while ISIA work was more experimental, but both leading to the conclusion that high flow rates were required to obtain good wetting patterns.





I felt very comfortable with this research program, even though this was duplicating my research. This is the nature of research with separate independent evaluation of the findings.





I felt significantly less comfortable about the second research program which could at best be described as an experimental evaluation of conventional subsurface irrigation.  Despite the fact that research in the same institute (and my work) showed that high flow rates gave improved water distribution the testing was conducted on standard above ground dripper tape when it was known that this was not the optimum design.  As far as I understand this was because of financial support from the tape manufacturer.





The point I am trying to make is the way research into irrigation is organised in this country.  It is fragmented, short term and dominated by what can attract funding rather than what needs to be done.  Irrigation technology is clearly so important to this country and yet we manage it so badly.  We need well coordinated long term research highly focused on national objectives, not the current mismatch of small short term projects.





I should say that I put this view point with strong credentials, I founded and built up Australia’s’ most successful technical software company  (Moldflow) which was and is still unchallenged leader in the specialist area of computational fluid flow.  We achieved this success by building up cooperative teams comprising a range of specialists focused on very clear targets but with freedom to explore enterprising approaches.
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1.2.1 Costings





The aim of my research into subsurface irrigation was to develop a system that was sufficiently low in cost that it was economic for a typical flood irrigator to upgrade. This proved to be singularly difficult, with the then current water prices of $20 per meg. and an application rate of 10 meg. per hectare the total cost of water was only some $200 per hectare.  





We were able to achieve water savings of some 30% which only represents a total saving of some $60 per hectare p.a.  To achieve a 5 year pay back we had to be able to develop a system costing some $300 per hectare. As conventional subsurface irrigation cost some $5,000 per hectare this represents a major challenge, our best estimate for a commercial version was some $1,000 per hectare.  This would be economic if the price of water rose to $60 per meg.








1.2.2 From pasture to lucernes





When I discussed this with the local farmers they felt it would not be economic for them to irrigate pastures at $60 per meg. and they would swap at least partially from pastures to cropping and feed lots.





We therefore changed our research direction from pasture to growing lucernes which, while technically successful, still needed the price of water to increase for its adoption. 
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1.3 Adaptive irrigation scheduling





1.3.1 Scheduling; the most cost effective route to water saving





The 1998 El Nino coincided with my research in subsurface irrigation, which revealed some home truths.  At that time most growers were accustomed to having sales water equal to their allocation.  During that El Nino their allocation dropped to just 80% i.e., a reduction to 40% from their normal usage of allocation plus sales water.





Despite this dramatic reduction the efficient farmers managed quite comfortably simply by improving their irrigation scheduling.  This made me rethink the whole project. It would be far better to focus on improving scheduling, which involves minimal costs, rather than subsurface irrigation which presented major costing and logistical problems as I had to persuade someone to set up the manufacturing facilities to produce the subsurface pipe in the necessary quantity. 





A second Federal Government grant was obtained to develop an advanced irrigation scheduling system which led to the development of dual cycle irrigation.





The philosophy behind this is simple.  Most agricultural crops do not grow when the soil is saturated, the roots need oxygen.  Carbon dioxide and ethylene gas emitted by the roots act as growth inhibitors.  Classic deep cycle irrigation involves saturating the soil and then allowing it to dry out to the onset of wilt. This results in periods during the cycle when the growth is retarded due to the soil being either too wet or too dry.  





Dual cycles apply a deep irrigation followed by a series of smaller irrigations which maintain the soil at nearer optimum conditions.





1.3.2 Dual cycle irrigation





The concept of dual cycle irrigation is not new and is widely used by the better irrigators in the US and a few in Australia. The general approach is to apply a series of small irrigations followed by a much larger one. This is typically done on a gut feel basis. Our contribution was to develop the mathematics which shows exactly how much water needs to be applied in the major and minor irrigations so the soil moisture and irrigation depth are tightly controlled.  This only requires simple to use software and basic monitoring equipment.
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1.3.3 Adaptive scheduling





Evaporation is the simplest and most cost effective method of scheduling.  Evaporation data is readily available and evaporation meters cost as little as $65.





The limitation is that crop factors are generic and values for specific sites vary significantly from published values.  Our contribution was to develop a simple and practical system for farmers to determine crop factors specific for their site by a process called adaptive irrigation which learns the irrigation characteristics of a particular site.





1.3.4 Measuring irrigation efficiency and plant water use





Measuring plant water usage is crucial to improving irrigation scheduling.  Normally this is done by using sophisticated soil and plant moisture monitoring technologies which are too expensive and complex for the majority of irrigators (at present).   A spin off of this research was a very simple method of measuring plant water usage by controlling the amount of water applied at each irrigation, and measuring evaporation and the irrigation depth after irrigating.  This does not require any expensive equipment, a simple auger or spade is all that is required.  





Software was developed which calculates plant water usage and irrigation efficiency.





While this technology was developed for the growers there are major implications, as it provides Governments with a simple and cost effective method for controlling irrigation efficiency.





1.3.5 Salt calculations





Much of our irrigation water contains salt, which can accumulate in the soil.  With low efficiency irrigation this is not a major issue and excess water will flush the salt away (back into the river and onto downstream irrigators).  With more efficient irrigation it is essential to calculate out how much additional water must be applied, over and above that needed by the plant, and when this should be applied.





Our ‘Saltcalc’ software enables growers to optimise their flushing system
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1.3.6 Technology transfer





While this provides a low cost solution to improving irrigation efficiency this does require training for the growers.  We developed the appropriate training courses, obtained Farmbis approval for funding and did run several courses quite successfully.  These however showed up a basic flaw, not just in our thinking but the various Government schemes to improve irrigation efficiency.





The growers who came along to the seminars, companies like Banrock Station, were already highly advanced in their scheduling technology and were already near optimum in water use efficiency.  Improving these companies efficiency makes very little contribution to the overall water consumption.  





To save significant water we needed to attract the bulk users of water who generally operate at a much lower level of efficiency.





All the States run fairly basic irrigation courses, (Water wise, Water for growth etc.) which teach the classic and relatively inefficient deep cycle irrigation.  I therefore invited the State Governments to cooperate with us in running courses focusing on irrigation scheduling to reach as wide a range of irrigators as possible.  As yet my efforts to persuade the State Governments to cooperate on providing appropriate training have not been successful.





1.3.7  World Vision and the development of Micro flood





Although I had shelved my researches into subsurface irrigation in the late 90’s there is a twist to the story.  World Vision wanted to switch from providing famine relief to providing the means for self sufficiency.  They had heard of my activities to develop low cost irrigation systems to replace flood which is just not viable in countries like Ethiopia.  





They approached me for assistance and irrigation pipes were shipped to Ethiopia for trials.  This aroused great interest; however the system as originally developed for Australia was not suitable.  





The system had to be totally gravity fed, there is no electricity, and diesel pumps are not viable with the level of skills and fuel costs. It had to be able to be made from locally available products and be, above all, cheap.





Based on the knowledge gained in the subsurface project I developed the micro flood system which is very simple and cheap, costing some $500 per hectare.





The Ethiopian experience is a success story for the adoption of the micro flood technology.  Despite the obvious differences in the standard of living and technology Australia suffers very similar problems to those in Ethiopia.  The mountainous regions around Addis Abba (analogous to our central divide) provide an adequate rainfall, which is sufficient on average, to support the population of 60 million.  





The key problem, just as in Australia, is the extreme variability of the weather with drought in three years out of ten.





At this moment the micro flood system is being installed in the Likemse Abella district to provide sustenance food for 63,000 people and planning is underway to extend this to other regions.  This is a major success story for Australia, the initial funding for the water delivery system was financed by AusAid, the micro flood irrigation technology is Australian. 





World Vision Australia enabled me to visit Ethiopia to provide training on the design and operation of the system to technical staff of World Vision in Ethiopia, who in turn are providing the ongoing training and technical support and assisting local companies setting up manufacturing facilities for the pipe.





The success of the project was totally dependant on the coordination provided by World Vision.
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Part 2   Technology adoption in Australia 





The rapid acceptance in Africa would prompt the question why are these system are not being widely adopted in Australia?





2.1 Relative pressure





It may be over dramatic to say Ethiopia has 15 million starving people, as organisations like World Vision and other NGO’s do an excellent join of providing relief, however from the minute of stepping off the plane there is no mistaking the pressure to make full use of available water to provide food for the 60 million population.





Until this current drought there were no obvious signs of such pressure in Australia. Anyone driving around the back blocks would see widespread waste of water. There is still a general feeling that when the drought breaks we will return to the days of abundant water.





Water is a highly emotional issue, with extreme views often expressed with more vigour than facts. So what are the real facts?





2.1 Water allocations





It is not easy to get hard information. The calculations I have been able to do from published information shows that it is inevitable that water allocations will  be reduced for the following reasons;- 





The total allocation of water licenses in the Murray Darling Basin (MDB) is 17,100 GL, the average flow is only 14,000 GL i.e., a basic deficit of 2,100 GL. This imbalance has been masked by sleeper and dozer licenses (water allocated but not used).  A side effect of water trading has been the rapid activation of these inactivated licenses 





In future water management will be dominated by salinity.  Salt is mobilized at the rate of some 5 million tonnes per annum, salt intercept schemes remove 0.8 million tonnes p.a.  To avoid salt accumulating in our premium land some flushing flow in the river is essential. To maintain an EC of 800 would required a flushing flow in the river of 4,460GL.





There are losses in distribution. This seems an area where data is very rubbery but based on figures from GMW losses are estimated at 980GL.





Adding the water required for salt flushing and the losses in transmission gives a total deficit of  7,540 GL requiring an across the board reduction of 44% in water allocations. 





These figures are my best interpretation from figures from published information, either hard copy or on the web from such sources as CSIRO, MDBC and GMW.  I have tried to obtain confirmation or correction of these figures from the State water managers.  





No revised figures have been provided, only the qualitative indication that the current water shortage is solely due to the current drought and that water trading will result in water transfer from the inefficient to the efficient irrigators.





Such statements would have greater credibility if supported by accurate numbers, which should be readily available to our professional water managers.





A cynic would be forgiven for thinking that the reluctance to supply formal figures is an attempt to delay facing the inevitability of reductions in allocations and the issue of compensation.





2.2 Weather variability





Weather patterns in Australia are amongst the most highly variable in the world, or to put it more logically, we have a totally consistent flood and drought cycle.  The current drought is simply part of this cycle.  While it may appear in some regions to be more severe than other droughts this is probably nothing more than the changing weather patterns.  





Global warming figures tend to focus on trends in average temperatures, which may not appear to be dramatic or totally substantiated.  There seems to be a high level of consensus that variability will increase.  It seems likely that the extremity of this current drought is not abnormal at all but just the start of an even bigger swing in the drought and flood cycle.





If we were to predict future trends we may forecast the end of this drought say in 2003 followed by floods in 2005 and a further even more dramatic drought in 2009.  The probability of this being correct is very high, the factor at risk is the timing, not that it will happen.





Figures based on average conditions can be misleading.  We may have an average deficit of 44% in out water allocations; this does no mean that we have to reduce our water consumption by 44%.  In good years their may be all the water that is required, often an excess. In drought years we have to work out how to manage with a lot less.





2.3 Salt





In future salt will dominate will dominate our water management.  This will not be the spectacular salt scars beloved by the press, but the insidious sodification of our premium soils.  The only viable way of removing this salt is to flush it out to sea.  This takes water.  If we have plenty of water, salt is not a problem. If we do not allow for the two stages salt flushing, off our land and into the river, then down the river and into the sea, we will suffer the continuous decline of our agricultural production





2.4 Sustainers and profiteers 





The Victorian Senate Inquiry into the Allocation of Water Resources (published in Nov 2001) clearly identifies that improved scheduling can reduce water use by up to 50%.  Similar findings are to be found in the SA Australian bench marking surveys  (Mark Skewes,  Loxton DPI).   





It is common to hear the more efficient irrigators complaining about the gross waste of water by the less efficient irrigators.  In some instances run off from neighboring properties is preventing good irrigators applying regulated deficit irrigation.





In discussions with this water efficient group the motivation is generally philosophical rather than economic, they simply want to irrigate better.   This group of irrigators has a clear understanding and emotional commitment to the longer term sustainability of their industry so this group can be called the ‘sustainers’.





By contrast the less efficient irrigators work on short term economics and with the pricing and availability of water (in normal conditions) finds it pays to be inefficient rather than improve their practices.  These can be called the ‘profiteers’. 





This is not intended as a criticism, they are working in a system in which financial reward actually encourages waste.  They are simply following the rules.  





The system needs changing so that it is profitable to be water efficient.





2.5  Water transfer 


2.5.1 Trading





There is no doubt of the benefits of water trading, however it is a myth that trading will result in transfer of water from the inefficient irrigators to the efficient.  If irrigators are using water they will in general continue to use that water and trade water that is not already in use, that is, water in the river.  The effect is to mobilise the sleeper and dozer licenses by transferring water out of the river into irrigation.





2.5.2  incentives





All State Governments have various incentive schemes to help irrigators be more efficient.  The benefits are most welcome but like water trading it is a mistake to think that this will result in overall improvements in water use efficiency.





Irrigators who take up these schemes are the sustainers, already efficient and philosophically motivated to improve their water use.  Many of these irrigators take great pride that they are leaving the water in the River system to help environmental flows. 





The reality is that all they are doing is freeing up water to enable the inefficient profiteers to continue with their inefficient practices.





There is general recognition that the major losses in our irrigation system result from the low efficiency irrigators.  Technologies for measuring irrigation efficiencies have been developed by both us with adaptive irrigation scheduling and the CSIRO using the Full Stop system.  





If they so wished, the States already have it in their power (with existing EPA legislation) and access to the technology, to prevent irrigators allowing excess water to pass the root zone.





N.B. some water is required for flushing to remove salt, this can be calculated from our Saltcalc software. 





2.6  Support structures and manufcature





Farmers have to be trained in the new technology, there has to be a design capability to advise the farmers on where to install the pipes, diameters, emitter spacing, flow rate etc. and finally a manufacturer has to be found for the pipe.





There are a number of companies who have the capability to produce the pipe. Richard Pratt’s organisation manufactured the original pipe for Ethiopia and would appear to be the most motivated.





Manufacturers are not going to make the necessary investments unless there is a market.


Farmers need to be motivated by the appropriate financial incentives and pressures and the appropriate technical support services in place. This is not necessarily the role of the pipe manufacturer. 
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Section 3 The National Water Plan








3.1 Think free





So much of our thinking is dominated by the restrictions imposed on us by the decisions taken in the early development of irrigation, and our current political system. It is certainly a useful exercise, which at least gives direction to future planning, to ignore these constraints and think through how we should be managing our water.





3.1.1 Salt flushing and environmental flows





We would certainly give priority for water to be allocated for salt flushing both on farm and in the river.  This would not be an annual allocation but planned over the flood and drought cycle, and integrated with environmental management.  Our natural fauna and flora is well adapted to the flood drought cycle and with many species is an essential part of their reproductive and survival techniques. Many foreign pests and weeds are not so adapted and can be controlled by withholding water.





We should adopt an integrated salt flushing and environmental flow regime based on sound science of salt management and our natural ecosystems phased into the natural flood and drought cycle. This does not mean allocating an artificial flat 15% for environmental flows in all seasons.





3.1.2 Opportunistic and perennial agriculture





We would synchronise our agricultural system with the flood and drought cycle by a dual system of perennial crops  (orchards, vineyards, dairy) which require assured water every year, and opportunistic annual crops (rice, cotton, fodder etc) which can be grown when water is available.





Our traditional way of thinking about water and the water right system is based on the optimistic myth of a reliable annual supply of water for all farmers.  This leads to some totally absurd situations.  





We have farmers in NSW planting crops and using water for irrigating early in the season in the expectation of water being available later in the season. If (as happens) this water is not available the farmer has no option but to abort some crops which are left to die. All the water, seeds and effort put into the early production are totally wasted.  





In Victoria we have had sales water being taken out of Eildon dam when it is already low and in the following years valuable dairy cows being slaughtered because there is no feed.





These are totally absurd situations, we cannot avoid the flood and drought cycles but we can learn to manage it in a much more effective way as long as we plan.





Dairying in Northern Victoria is a highly valuable industry, in which cows are largely fed by a combination of annual and perennial pastures which are flood irrigated.





Flood irrigation is a cheap and effective method of irrigating large areas.  It depends on ‘sealing’ the deeper subsoils by keeping them wet. Following a good winter rain they will already be wet at the start of the season and will be topped up at each irrigation.  This may not be ideal irrigation but in a wet season is acceptable.





In a dry season, when there is already a strong demand for water from orchardists and other perennial crops,  excess water is wasted to maintain this ‘seal’.





We should be converting a percentage, say 20%, of this flood irrigated pasture to a water efficient crop such as lucernes, irrigated by micro flood or subsurface irrigation.  In good years, we can continue with flood irrigated pastures as normal, in drought years there is feed from the high efficiency lucernes and stockpiles.





By limiting our production of opportunistic cropping in drought years we can expand our more profitable perennial crops to the level which is viable in drought years with better use of our dams as long term storage.  Water trading may assist in this water transfer but some form of compensation may be needed to assist transfer in drought times.





In the better years we make use of the available water by opportunistic cropping, ensuring that the water is assured for the full season.





It hardly needs stating in this hypothetical analysis that best use is made of all technology for the more effective use of water.


6.4 The dead cat





We have the technology to make far better use of our water, to improve agricultural production to flush salt to the sea and provide environmental flows.  These technologies lie unadopted because there is no organisation to take the technologies to the farmers and no incentive for the farmers to overcome the obstacles and costs of technology adoption.





This is not because of a lack of will or effort on the part of many dedicated people and organisations. The problem is analogous to the weaknesses which occur in large organisations where every department is fulfilling their specified role but the operation overall is far from effective.  





In the manufacturing industry the term lean production is often used to describe this process of optimising the overall operation rather than the individual operations, a more colourful term is the ‘dead cat syndrome’:  there is an issue, (the dead cat) the first department looks at the issue, says ‘this it not my problem’ and passes the dead cat onto the next department, and so on.  This process can be repeated ad infinitum without resolution of the issue. 





We need change similar in scale to those that occurred in the US auto industry in the 70’s and 80’s.  With mass production technology the worlds’ largest industry had subdivided the manufacturing process into minute highly efficient stages, giving the impression of overall efficiency.





The Japanese studied this process and realised that they key was to improve the process as a whole.  So successful where they that the mighty US industry adopted this philosophy of optimising the whole rather than the parts.  This concept of optimising the whole rather than the parts leads to such dramatic gains that it is often regarded as the third industrial revolution.





6.5 Strategic planning





With water management we do not need to change individual parts of the system, we need to improve the system as a whole function. It is difficult to see how else this can be done other than by the Federal Government taking the lead in this integration process to work with the various State Governments and relevant institutions to;-





establish the mechanism for identifying and evaluating beneficial technologies


ensure that the technology transfer mechanisms are in place


ensure required support services are available to growers


require wasteful irrigators to improve their efficiency


work with equipment suppliers to justify their investment


ensure appropriate financial benefits and readjustment packages are in place





Conclusion and personal note





In a technical report it is important to adopt a measured and logical tone.  This final section is the place where I can be more direct.





No one likes an egotist but the simple fact is that in my previous career I pioneered the totally new technology of plastics flow simulation and was respected as the world leader in my field, winning numerous international awards. The company I formed was Australia’s leading technical software company which was eventually floated for $140 million.





I have been involved with environmental issues for many years and felt that the best way I could contribute was to use my proven technical expertise to develop technology for the more effective use of water.  After spending eight years of my life and many millions of dollars I have been successful in producing the needed technologies, which has the potential to make a major impact on our water problems.





Naturally I expected that this technology would be welcome, I have written to the State ministers responsible for the environment to make a presentation of these important technologies, after a three month delay I got the dead cat treatment.  By contrast I am now being invited to give plenary lectures on water management in the US.





There are many dedicated people very sensitive to the issues trying to do the best they can within the system, but frustrated by the system.





The pioneering generation were high achievers but their enthusiasm to develop the country led to polices which encouraged the wasteful use of water. We seem more intent on hiding these deficiencies than fixing them.  We need our leaders to openly admit that the previous generation made some mistakes but now we are going to fix them.





If we don’t then nature will do if for us and nature can be very cruel.
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