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Committee met at 9.15 a.m. 

ACTING CHAIR (Senator Heffernan)�I declare open this hearing of the Senate Rural and 
Regional Affairs and Transport References Committee. The committee is inquiring into rural 
industry water use. This is a public hearing. The committee has authorised the recording, 
broadcasting and rebroadcasting of these proceedings in accordance with the rules contained in 
the order of the Senate of 23 August 1990 concerning the broadcasting of committee 
proceedings. Before the committee starts taking evidence, I place on record that all witnesses are 
protected by parliamentary privilege with respect to submissions made to the committee and 
evidence given. Any act by any person which may disadvantage a witness on account of 
evidence given by him or her before the Senate or a Senate committee is a breach of privilege.  

While the committee prefers to hear all evidence in public, it may agree to take evidence 
confidentially. If the committee takes evidence confidentially, it may still publish or present all 
or part of that evidence to the Senate at a later date. The Senate also has the power to order the 
production and/or publication of confidential evidence. The committee would consult the person 
whose evidence the committee is considering publishing before taking such action. 
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[9.17 a.m.] 

BETTS, Mr Owen, Member, Culgoa Balonne Minor Water Users Association 

PETERSEN, Ms Pop, Member, Culgoa Balonne Minor Water Users Association 

TREWEEKE, Mr Rory, Chair, Culgoa Balonne Minor Water Users Association 

Evidence was taken via teleconference� 

ACTING CHAIR�Welcome. Would any of you like to make an opening statement before 
we go to questions? 

Mr Treweeke�I would like to make a brief opening statement because I did not have the 
opportunity to appear before your committee at the hearing in St George. A couple of things have 
happened since then. We have had the release of the draft water resource plan by the Queensland 
government and we have had the January 2004 flow event, which brought a lot of factors to a 
head. We have found as a water users group that the draft water resource plan is unacceptable. It 
does not do anything to redress the situation. It basically acknowledges and puts in legislative 
form the status quo that now exists in terms of the capacity to extract water from the system in 
Queensland. The January 2004 flow event demonstrated that very dramatically in terms of the 
non-flooding that happened below where the extractions took place in Queensland, and in New 
South Wales there was no flooding of pastoral and grazing land at all. Our association has 
responded to the draft water resource plan. Basically, we believe the responsibility for redressing 
the situation lies with the Queensland government because they are responsible for the issuing of 
licences and for the licensing system that obtains in Queensland. 

We believe that the Queensland government are in error in trying to meet their obligations 
under the Murray-Darling Basin cap by expressing the cap in terms of the storage capacity that 
has been permitted to be constructed on the Lower Balonne floodplain instead of an annual cap 
on diversions out of the system. We are pleased that the New South Wales government has 
compiled a very robust response to the draft water resource plan. This is the first time that a New 
South Wales government has taken up the issue on behalf of its land-holders on the river systems 
in New South Wales, and, as far as the New South Wales government was concerned, the draft 
plan was unacceptable to them. 

While the Cullen report recommended, and the Queensland government and other people 
acknowledged, that flow management may be the way to go in the future on systems such as 
these, one other factor the January 2004 flow event demonstrated was that such management 
practices will be very resource hungry in terms of accurate and timely measuring. It will also be 
resource hungry in terms of input by departmental officers to ensure that if you are to manage a 
flow down through the system, the advice that is given about how and when water is to be 
extracted is given on a very timely basis. The other thing I would like to add just by way of 
information is that the federal government made available $195,000 for a scoping study to 
outline the further research needs of the floodplain, particularly the New South Wales section of 
it, which has not been done previously. The steering committee for that study is to be jointly 
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chaired by myself and Mary Woods, who is Chair of the Queensland Murray Darling 
Committee. The first meeting of that steering committee will take place next week in Lightning 
Ridge. 

ACTING CHAIR�Thank you very much for that. Does anyone else want to say anything 
before we begin questions? No, you are all happy there? Owen, could I get your permission to 
receive as a submission the letter you have sent me that talks about the draft water resource plan 
and the flow management rules.  

Mr Betts�Yes, you may circulate it that way. 

ACTING CHAIR�It seems to me that the Minister for Natural Resources, Mines and 
Energy, Mr Robertson, has said two things that are totally misleading. It appears to me that the 
Queensland government has used the words of Peter Cullen out of context in that they say Peter 
Cullen has endorsed the A and B regime�generally the river management regime that is up 
there�and I do not think he has. Would you like to comment on that? 

Mr Treweeke�Professor Cullen�s reported comments in the Land back in March this year 
were that he saw no sense in the bunding situation that has arisen out of the so-called A and B 
type extraction of water from the floodplain. Certainly, as a water users group below, we find it 
totally unacceptable. We accept the extraction of water through water harvesting licences into 
on-farm storages to a reasonable extent. We are not anti-irrigation industry but we do believe 
that the allowance of this so-called A and B class water or floodplain extraction has led to the 
situation of overextraction on the system. But I believe Professor Cullen would be the best 
person to answer that question. 

ACTING CHAIR�Professor Cullen will be appearing later today. I had a bit to do with the 
rephrasing of the words and the correction of the interpretation that were in the Land. My 
understanding of the study that Professor Cullen did was that, if the water harvesting and storage 
capacity on-farm, off-river were implemented, it could do serious damage to the whole 
environmental system up there. Is anyone aware of an environmental plan being done and 
associated with the huge increase in extraction of water up there? Was there any environmental 
planning put around that? 

Mr Treweeke�Not that I am aware of. 

ACTING CHAIR�I have said publicly and it is my strong view that the environmental plan 
up there is actually �first in, best dressed and bugger the rest�. You wouldn�t disagree with that, 
would you? 

Mr Betts�You are right on the mark. 

ACTING CHAIR�The second thing that Minister Robertson raised when singing from the 
angel sheet was that Queensland is as pure as the driven snow compared with what is going on in 
the Lower Balonne; that in fact they are returning 10 per cent of the water to the river in medium 
flows and low flows. Of course, we all know what the environment needs is a top-up in a big 
flow. I understand that the 10 per cent has to be repaid, and by the time you spread it over the 
flow it is actually a 3½ per cent return of water. Would someone like to comment on Minister 
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Robertson�s assertion that the plan that is out for comment is actually going to return water to the 
system? 

Mr Betts�Our big problem is that the extractions were already very high�over 100 per cent 
in some flow rates down to about 70 per cent. That is where our problem is: the extraction is 
huge already. When you reduce it by 10 per cent, it makes a minuscule difference. This reduction 
period is only for up to five days. In this last flow event it would have only made 3,500 
megalitres extra per day to be spread over five rivers, which would make no difference to the 
flood plain. 

ACTING CHAIR�I understand the last flow, the January event, was 500-odd thousand 
megalitres, wasn�t it? 

Mr Betts�From my records, I believe more like 670,000 megalitres came into the top of St 
George and 90,000 megalitres went over the border�that is, 13½ per cent went over the border. 

ACTING CHAIR�In terms of the local geography�and I appreciate the fact that you have 
sent maps, which we have here, to identify the various neighbours�would it be fair to say that 
in that event Cubbie Station, keeping to the �first in, best dressed� principle, did pretty well out 
of it? They captured something like 160,000 or 170,000 megalitres. How did everyone else get 
on? 

Ms Petersen�We did not actually get any water at all. The daily release rate maximum from 
Jack Taylor Weir was 66,822 megalitres. Normally that would give us a flood of 60,000 acres 
here at Brendale. It never got past being three-quarters of the back-up. So if that flood event 
gave Cubbie a quarter of its storage, through just being filled, it means that we have to have 
another three floods of the same size before we get any water here at all. They keep saying that 
the river is in a healthy condition. Well, if it is, I do not know why all the river gums along the 
river bank and the lignum on the flood plains are dying. 

ACTING CHAIR�There is a paper out for comment now with the A and B licences�the A 
licence being the bunded water and the B licence being the flood harvest water. I understand that 
there are banks up now that people are hoping will make them eligible for an A licence�that is, 
a bunded water licence. I understand, Owen, that some of those banks are above your property 
Kelso, which is Leith Boully�s farm. I take it there are no environmental plans being put around 
those bunded water banks. Could you describe to the committee what happened during this 
recent event�that is, the fact that those banks had to be broken for some water to come down at 
all? 

Mr Betts�That is right. The banks are 500 metres above our boundary. The water came 
down and hit the top side of them, and it was quite obvious that it was rediverting it and none 
would come onto our land as it used to, so some temporary holds were put in those banks to 
allow some of the water to come through in this last event. 

ACTING CHAIR�So, if they had not breached the banks, you would have got no water? 

Mr Betts�That is correct. I believe we would not have. 
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ACTING CHAIR�Do you think it is pretty extraordinary that a government would allow a 
land-holder�in New South Wales, it would be fair to say you would probably get put in jail if 
you did not pull them out�in Queensland to put up those banks with no environmental impact 
study and no consideration of what is going to happen downstream? Have you expressed your 
frustrations to the Queensland government about that sort of behaviour? 

Mr Betts�Yes, we have in our submission. There was a Connell Wagner study done on 
where they could put these banks. I have read one of those reports, and it states that no 
consideration was given to the small flows, which is very worrying. 

ACTING CHAIR�Yes. I also note that the original application for the storage proposed 10-
metre banks. I understand the Queensland government changed legislation so that people could 
put in banks for water storage that were under five metres high and there was no attached 
environmental planning requirement. That is correct, isn�t it? 

Mr Betts�To the best of my knowledge they started at five metres and now they have been 
increased to eight metres. As for what study was done, I do not know. 

Senator McGAURAN�A point of clarification: who put the banks up; whose banks are 
they? 

ACTING CHAIR�The local land-holders. It is Rafferty�s rules up there, you will find, 
Senator McGauran. I will pass over to Senator Buckland, who is a concerned South Australian 
senator who has taken a keen interest in these hearings. 

Senator BUCKLAND�I want to get to water trading in a moment, but can I first get some 
comments from you. I read in the Stock and Land journal, which I think is a New South Wales� 

ACTING CHAIR�No, that is Victorian. 

Senator BUCKLAND�Victorian publication, that the National Farmers Federation national 
president has taken a property in Queensland�Braylands, I think it is called�at Emerald which 
affects the water in the Balonne River. 

Mr Treweeke�No. 

ACTING CHAIR�No. 

Senator BUCKLAND�That is not right? 

Mr Treweeke�No, that is incorrect. Emerald is up in the central part of Queensland and is in 
a totally different catchment. 

Senator BUCKLAND�I will redirect those questions, and I apologise for that; my 
geography is not all that red-hot. We do not get rain in South Australia very often, so rivers do 
not exist! 
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ACTING CHAIR�They look up the river with swollen tongues all winter, looking for the 
rain! 

Senator BUCKLAND�I think it was you, Owen, who said that you can agree to water 
harvesting onto farm storage to a limited extent. Have you or a group of your colleagues 
discussed what a �limited extent� would be? 

Mr Betts�We have. Our main concern at this stage is the overland flow extraction, which has 
mainly all happened in the last four or five years�and development. We are largely prepared to 
accept what has been given in the original river licences. Our main problem is all the overland 
flow extraction, bunding and rediverting; it has been the law of the jungle out on the flood plain. 

Mr Treweeke�I would like to add to that. The water-harvesting licences are basically capped 
at a flow rate out of St George of 60,000 megalitres a day. So, once you reach 60,000, there is no 
increase in the amount of water that can be taken under the water-harvesting licences. If you 
have a big flood of in excess of 100,000 or up to 150,000 megalitres a day, there is sufficient 
water then to service the flood plain down below. But, if the extractions from the flood plains are 
allowed to continue, they go on right up to flows of 200,000 megalitres per day and basically 
permit up to at least 50 per cent of that water to be diverted. The problem is that some of that 
water is not actually extracted by pumps but by gravity diversion, which means that it can be 
done at an enormous rate. 

ACTING CHAIR�I want to butt in here, Owen. That is item 3 on your letter. Appendix 4 
shows the alarming amount of extraction. That paragraph covers it nicely. 

Senator BUCKLAND�Yes, that is right. The concerns you put in your submission certainly 
cover it very well and that eliminates many of the questions that need to be asked. However, 
what are your views in relation to water trading? 

Mr Treweeke�Trading, even within the irrigation industry up there, is probably regarded 
with a great deal of suspicion at this stage because most of these are ephemeral flowing streams. 
You can never predict where the water is going to come from to run the system during a 
particular rainfall event. Generally, trading outside of particular reaches below where tributaries 
come in would be regarded as both economically and environmentally questionable. While the 
new COAG rules are meant to make trading free, I do not think there is an enormous amount of 
support for it even within the irrigation industry. But certainly, so far as the downstream land-
holders are concerned, we have a big question mark over it. 

ACTING CHAIR�It is not proposed that the bunded water licences be tradable though, is 
it? 

Mr Treweeke�No, it certainly is not. It is only the water harvesting licences that would be 
tradable. 

Senator BUCKLAND�Do you think there should be constraints on who buys traded water? 
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Mr Treweeke�I believe that water trading needs to be investigated very closely in these river 
systems to see what the impacts are of trading licences both upstream and downstream from 
where they are originally allocated. 

Senator BUCKLAND�Are you aware of any instances where someone downstream has 
bought water from someone upstream? 

Mr Treweeke�I am not aware of any, no. 

ACTING CHAIR�I want to go back to the general deal that has been dished out and the 
complication of cross-jurisdictional water flows. Would it be fair to say that the regime that has 
been put in place in Queensland and adopted and endorsed by the St George community 
reference group has seriously disadvantaged the downstream riparian rights of all the land-
holders? 

Mr Treweeke�Yes, that is correct. 

ACTING CHAIR�One of the great furphies out there is that somehow there was a decent 
flow down the Narran to the Narran Lakes�and by the way, I have got those satellite images 
here that I sent up to you fellows to peg out your country on. Of course, the Commonwealth has 
a lot of jurisdiction when it comes to the environmental side of all this. Would you like to put on 
the record though whether there was much of a flow down the Narran? It was mostly local run 
off, wasn�t it? There were six or eight inches of local rain, wasn�t there, that got a lot of that 
water into the lakes? Would anyone like to comment on that? 

Mr Treweeke�There was initially an in-bank flow into the Narran Lakes. Subsequently, 
around Angledool we had a very wet March. We recorded about 10 inches�you have to go back 
to 1894 to find a wetter March on our rain records�and it put approximately the same amount 
of water down into the lakes that happened out of the January flow. My advice from National 
Parks is that the flow into the lakes was insufficient to trigger a bird breeding event. One of our 
criticisms of the draft water resource plan is that, to a certain extent, it tries to select the Narran 
Lakes and the Culgoa National Park as icon sites and manage water to ensure that they are 
serviced but with no regard to the intervening floodplain. As Martin Thoms has made quite clear 
in some of his research, the lack of flooding of the floodplains means that the production of 
organic carbon that goes back into the river system to keep it healthy will no longer end up in the 
Narran Lakes�to their ultimate deterioration. 

ACTING CHAIR�At the latest estimate, have you any idea of how much storage has been 
built on farm�that is, off river�in the Lower Balonne? 

Mr Treweeke�In the vicinity of about 1,513 gigalitres. 

Senator McGAURAN�On that point, is the moratorium on water resource development that 
began 2000 still in place? 

Mr Treweeke�Yes, except that certain works such as deepening storages�raising the height 
of the banks to decrease evaporation losses�were allowed so long as the total capacity was not 
increased. But, in the New South Wales government response to the draft plan, they say, for 
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example, that data supplied to the MDBC by the Queensland government shows that on farm 
storage capacity is now five times that which was reported for 1993-94 and has trebled since the 
WAMP process began in 1996. The WAMP process was a previous attempt to put a cap on 
extractions from the system. To put this into context, the mean annual flow across the New 
South Wales-Queensland border is 1,219 gigalitres under natural conditions�in other words, 
predevelopment conditions�and 612 gigalitres under developed conditions. The total on farm 
storage capacity in the Lower Balonne is 1,513 gigalitres. That is taken from page 14 of the New 
South Wales government submission of May this year. 

Senator McGAURAN�So the moratorium is a joke? 

Mr Treweeke�We believe so, yes. 

ACTING CHAIR�I want to go to the bunded water issue�having the second and third bite 
of the cherry with the A and B water licences. In terms of the Rafferty�s rules approach to this, 
wouldn�t it be reasonable to think that there would be some environmental planning put around 
the principle of bunded water. For those who do not know, this is where you bank off flood 
country to keep the water off it and then somehow you magically become entitled to the water, in 
a turkey nest or a licence appropriate to what that land would have absorbed. In terms of 
recharge and environmental kindness to the land that gets bunded off, has there been any thought 
given to the long-term effect, the 100-year effect, on the country that gets bunded off? Has any 
work been done on whether you are actually intercepting a recharge area in the landscape? 

Mr Betts�That is a good point. There have been absolutely no studies done on what effect 
drying out naturally flooded country will do. This country used to be flooded approximately 
every three, four or five years but now it has a bank around it and will never get floodwater over 
it again. At this stage nobody has any idea of what that will do in the long term  

ACTING CHAIR�What I am intrigued to know about all this is where all the bleeding 
hearts and the environmentalists are. Why aren�t they up there blockading the place? I am doing 
my best to get it on the map, although I do not think I would describe myself as a lunatic greenie. 
I am very concerned that the foot in the door that this represents in terms of absolutely ignoring 
good environmental planning is a national disgrace. I have, as you know, described what is going 
on up there as a national disgrace. I am just beside myself that no-one has taken ownership of the 
problem. It is as bad as the La Trobe Valley aquifer issue. To give the committee an 
understanding of the competing or territorial jealousies along the river there, are there upstream 
and downstream equity problems that occur within the state as well as over the border? In other 
words, with respect to the people who are in the confined and traditional irrigation area at St 
George�and we are getting them along later in the day�have you heard through the 
community reference group that they are unhappy with the largesse that has been extended to the 
river harvesters? 

Mr Betts�They are certainly not happy�mainly about this 10 per cent reduction. They have 
had to reduce this 10 per cent mainly because of all the overland flow abstraction way down 
below them. So they have lost reliability at the expense of people below getting more water. 

ACTING CHAIR�I do not think you would have to be a very great environmental scientist 
to understand that if a river has a median flow of 1,200 gigalitres and there is off river, on farm 
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storage of 1,500 gigalitres that is already built there are obviously going to be serious long-term 
issues if that is implemented. We are running out of time, but I would like to congratulate the 
people of the Lower Balonne for having the courage to speak out against what I see as a tide of 
self-interest. I would be interested in coming to terms with the prospect of the downstream effect 
of the recent event. What is your understanding of how much water went into the storage at 
Cubbie out of the January event? 

Mr Betts�I think approximately 150,000 megalitres went in there. 

ACTING CHAIR�As far as you know, do they store water for one of their immediate 
neighbours to grow cotton as well? 

Mr Betts�That is correct. One of their neighbours has bunded off land to create an A type 
licence, and Cubbie Station extracts that water for them. 

ACTING CHAIR�Given the construction and membership of the Murray-Darling Basin 
ministerial advisory body, is there a feeling that there could be seen to be a conflict of interest by 
some members of that committee? 

Mr Betts�There is absolutely no doubt that there is room for a big conflict of interest there. 

ACTING CHAIR�Thank you very much. We intend to look very closely at this. Later in the 
day we will have people from St George coming before us and Peter Cullen is also coming to 
give evidence. On behalf of the committee, I thank you for your patience this morning. We 
apologise�we would really like to come up there, as there is nothing like having a look. 
Obviously, I have had a look several times. I was in Lightning Ridge this week, actually, looking 
at my cattle. I just wish it would rain. Again, thank you all very much. 
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[9.48 a.m.] 

BEARE, Dr Stephen Carroll, Research Director, Australian Bureau of Agricultural and 
Resource Economics 

ACTING CHAIR�Welcome. Would you like to make an opening statement. 

Dr Beare�The submission that we presented basically draws upon the research that has been 
conducted at the bureau over the last year and a half. It briefly outlines the importance of 
property rights in the reform process, emphasising the need to separate the access rights to the 
resource and the rights to access infrastructure, as well as recognising that in order to trade we 
do have to separate the water from the land, or the land from the water, and also recognising that 
where water is used is important and in some cases has different environmental impacts, and we 
need user rights. 

Fundamentally, behind that is the need to define these access rights to water as close to the 
source as possible�for example, as a share of inflows. We need to define the consumptive pool 
in a way that is meaningful. In doing so, we would ensure the security of access rights to 
downstream users. A bit of what I overheard in the previous section about the problem of access 
is that it is basically catch as catch can. We need to be able to account for losses in terms of 
trading and, when we trade, we need to make sure that we are bearing the full costs of trade. 
Finally, we need to provide access rights over the losses. At present, nobody owns most of the 
losses, or there is no explicit ownership right to those losses, so that in many cases we may not 
have appropriate incentives to save. Of course, all of this needs the ability to measure accurately 
what is flowing down the river, and in some cases that may not be as easy as it seems. 

The paper also outlines a bit about security and the need for security to ensure that there are 
incentives for irrigators to invest. It outlines the importance of having access rights to 
infrastructure when they are constraining�and a case in point is the Murrumbidgee, where fairly 
often the storages get out of balance. Even in the drought there was no water in Burrinjuck, 
which meant that all the flow was coming from Blowering. Blowering has a nine-gigalitre 
constraint. How is that rationed to make sure that the best value is being made of that during 
peak demand? Finally, as I said, it looks at user rights. I want to update the papers that were 
presented with the submission a little. There is a more recent paper which I would like to provide 
to the committee. 

ACTING CHAIR�Yes, thank you very much. 

Dr Beare�I have copies of that paper here, but when I return to my office I will send an 
electronic version of it to you. In addition, we included a paper on the value of water savings in 
the Murrumbidgee, but that is pretty much out of date, given the work that is going on with Pratt 
Water. There has been quite extensive work done to try to catalogue the actual savings. Professor 
Shahbaz Khan, who is doing that work, is coming here later this afternoon, and ABARE is 
actively participating in trying to place a value on those savings. I think that work, when it is 
done, which should be in August or September, will do a much better job of saying what can be 
saved and what the value is. Finally, if there is time and the committee so wishes, I will highlight 
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some of the important research that ABARE is doing in this current year, but I will leave that to 
the discretion of the committee. 

ACTING CHAIR�Thank you very much, Dr Beare. You have been talking about the 
Murrumbidgee management plan. Identifying water savings is pretty important but identifying 
water use is equally important if you are going to have an audit of what water is available and 
how much the access right has access to. Has ABARE looked at any water use impacts on 
forestry? 

Dr Beare�Yes. ABARE has done some work on the implications of reafforestation�in terms 
of both plantations and revegetation�and what implications that has for overland flows. In 
many cases there are potentially significant changes in the overland flows�of the order of 
maybe 1½ to two megalitres per hectare in areas where there is a significant opportunity for 
forestry. My understanding is that that has been drawn out as an issue in the national water plan. 
It is a difficult one and I think it is going to have to be progressed rather carefully, because in 
many cases some of these relationships are a bit tenuous, but it has been identified as an area that 
needs to be worked upon. The general relationships are there, but the question is: is it worth 
going in and putting in all the institutional arrangements and having the associated transaction 
costs? Are the benefits of identifying these users and accounting for them going to be worth it? 

ACTING CHAIR�My understanding is that the 2020 impact on the southern Murray-
Darling Basin is about�and, as you say, the figures are pretty rubbery�1,000 gigalitres gross or 
600 gigalitres net. My understanding is that the recent fire event in the Snowy Mountains means 
another 1,000 gigalitres will now be out of the system during the regrowth period of the bush. In 
calculating the resource that is available in the river system, is ABARE comfortable that those 
things have all been brought to account? The Colorado River sharing agreement that was struck 
in 1922 had one serious flaw which has meant that from 1922 until today they have been arguing 
about water that is not there. They were two million acre-feet out in their original availability 
calculation. I would not like to see that happen here. 

Dr Beare�ABARE has no direct responsibility for calculating the availability of resources as 
part of the New South Wales plan� 

ACTING CHAIR�Yes, I realise that. 

Dr Beare�but it is quite clear, if we look at the allocation over the last 10 years in the 
Murrumbidgee, that it has declined quite significantly. Excluding the drought conditions that we 
are currently in, the trend is quite steadily downwards. Not only are there those events that you 
spoke of but there is also some speculation that we might be entering an extended dry period. If 
we look at the historical records, the rainfall in the first fifty years of the last century was 20 per 
cent lower than it was in the second half. If we returned to that, it would be a very significant 
change. It would also change all your environmental targets: floods that happened once in five 
years would become floods that happened once in 10 years. I think we are dealing with a system 
that is extremely difficult to quantify and predict, in the same way that we are trying to work 
with land based systems. It is arguably difficult, it needs to be flexible, and we need to have the 
right institutions in place that give the best degree of flexibility so that people can handle the 
situation and the conditions that are going to change continually. 
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ACTING CHAIR�Which you would achieve through this access? 

Dr Beare�Yes, I think defining a share of inflows is an important thing. At least it gives you 
a definition of what you have a right to, and you can make an assessment of what it is worth to 
you and how you want to react to it. 

ACTING CHAIR�We have been given evidence that climate change might be going to take 
something like 25 per cent out of the run-off in the next 70 years, so that is another impact. 

Senator BUCKLAND�I just want you to address some of the questions that I have about the 
water efficiencies that are talked about. My understanding is that the government can buy the 
water in the marketplace or it can give subsidies for investments by property owners or irrigators 
for achieving efficiencies. What sorts of efficiencies are we talking about? 

Dr Beare�Yes, the government may go in and buy water in the marketplace, especially as the 
market develops, but that still means you are withdrawing resources from a region. Even if you 
compensate the owner of that resource, that owner can simply move to Melbourne or Sydney 
and you are left with less water in the community. Since it is a government initiative, the sorts of 
effects it has are an important consideration. 

That has led, I think, to what appears to be a preference to move down the path of trying to 
save water through capital works, whether they be public capital works or subsidies for savings. 
The key thing is to identify what those savings are�to carefully measure them, because if we go 
ahead and claim we have saved something that we have not we have really just taken the water 
away from the environment and away from the irrigators in a surreptitious way. We really have 
to be able to monitor and to know, if we are going to line a channel or put bentonite in it to stop 
the leakage, that we really will get the savings that we think we are going to get�that we will 
really stop the overbank flows. Secondly, are they true savings? Is the water being saved not 
actually being used somewhere downstream? We have to know that these are true savings. For 
example, water leaking into a nice clean aquifer could be pumped out�it may be being pumped 
out, and it often is; water leaking into a highly saline aquifer is a loss. We need to understand our 
system very carefully to understand that. 

What is the potential on farm? I think you will have a much better witness on that subject in 
Shahbaz Khan. That is his field of expertise. He has a pretty good idea of what the sorts of 
savings are on farm and what sorts of opportunities are there. But there certainly are 
opportunities to go in and pressurise farm systems, put in drip sprinklers, put in sensors, make 
sure that you do not put more water down�all the progress that has been made in that regard in 
South Australia, in particular, probably highlights a bit of what is possible. 

ACTING CHAIR�How would the capital works efficiencies be described? 

Dr Beare�Capital works might be the channel system. A lot of these channel systems are 40, 
50 or 60 years old: the cement has broken up, they are leaky, they are on top of fairly loose soils, 
and the water is just going through. We can go through and pipe it, for example. There are some 
options that Pratt Water is looking at, involving putting through plastic flume pipes et cetera to 
cut that, but there are also more traditional options like just putting down some clay, some 
bentonite, to stop the penetration. So you have to look at what the savings are and what the costs 
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of those actions are going to be and you have to have some sort of way of accounting for 
whether they are going to be there. It is important to remember that some of these capital savings 
are important in the sense that they are there every year, regardless of the allocation, because we 
have to have the channels full all the time whether we have half or all of our allocation. So in 
many cases the actual leakage is the same�that water is there every year, as opposed to 
fluctuating from year to year. 

ACTING CHAIR�I will just interpose to give an example to the committee of water savings 
by capping and piping. There is a scheme in the north, in the Lightning Ridge-Mungindi area�
the Gundabluey scheme�where they have capped a bore. That bore now supplies all the farmers 
in that region�70,000 hectares and numerous troughs et cetera. It is a stock and domestic 
scheme. What it used to use in a day to do the same job is the equivalent of a month�s water 
today. By capping the bore and piping the water, what used to flow out of the bore for use in a 
day can now be made to last 30 days. That is a huge saving. 

Senator BUCKLAND�We know that irrigators take water out of the river and that they have 
an allocation, but we have heard evidence today that many of those irrigators do not have a 
measuring device that says how much they are taking. I would be prepared to work on an honour 
system, but in the back of my mind I am distrustful of some people. How much work is being 
done to get on top of what I think is a really big problem? 

Dr Beare�I am a senior adviser to the Pratt Water group. In the progress of that project of 
trying to identify water savings, it became clear that the accountancy problem was very real. We 
did not know how much water was coming down the river. We did not know how much water 
was being taken out of the river. We did not know with any degree of precision how much water 
was being used on farms. Even when you have a wheel, it is not very accurate. They can be 
replaced, but� 

ACTING CHAIR�They do jam. 

Dr Beare�Yes, they do jam. There is the question of whether they ever overestimate, but we 
will leave that. We can move to the Doppler systems and things like that, which will improve our 
accountancy. We measure flow rates and heights, but we do not necessarily know the cross-
section of the river all that well. It changes with time and siltation, so measurement is very 
difficult and tough to do on these systems. Senator Buckland, I think you said that we do not 
necessarily know how much water we are using�are we really any closer to best practice or 
not? A lot of work has been done on theoretical crop use but it does not really align very well 
with what we see or what we are being told we use. There are a lot of alignment problems there. 
Part of the Pratt Water project is to do this accountancy for the Murrumbidgee as best we can. 
That will be part of the report. I hope it is going to be enlightening. I am not privy to it all yet. 

ACTING CHAIR�I can only urge you to include the plantations in your report. The river 
management plan that this committee received in Griffith many months ago did not have one 
sentence in it about the impact of plantation forestry. 

Dr Beare�As part of that project, they are looking at some plantation options, and specific 
impacts of plantations on water yields are being accounted for in that. 
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ACTING CHAIR�Obviously above 35 inches there is an increasing impact. We would like 
to encourage the plantation people down into areas where we can get a salinity credit as well as 
the water savings at the top end. 

Senator BUCKLAND�You talked about piping systems and things like that. I know nothing 
more about irrigation than putting a hose on the tomatoes, but I have to say that the evidence we 
have had has been very difficult to follow all the way through. If you are on the land, I guess you 
might be able to understand it a little better. The irrigators say that you cannot put water in pipes, 
because sediment goes through them. They say that they get mud and that they are always out 
there anyway clearing the channels of sediment. Yet there is nothing in the way of capping, even 
by just putting something over the top of these channels, to stop evaporation. We must lose an 
absolutely immense amount of water through evaporation. It is very hard to listen to this story 
and have everyone coming up with what they are going to do. How much has really been done to 
address things like evaporation and the siltation of channels and pipes? 

Dr Beare�The most extensive study that I am aware of has been conducted by CSIRO in 
Griffith�and they are coming. It includes measurement of evaporation, which I think is 
reasonably straightforward. You can look at pan evaporation in a region. You know that the river 
is going to behave very much like a pan and that the surface area of the channel is what you are 
going to lose. So that calculation is probably fairly straightforward. But they are also going 
down and measuring the seepage of various channels. The seepage depends tremendously on soil 
type. 

I think what we have to understand is that each option in each region is going to be very 
specific. It may be too salty to pipe in some regions and fine to pipe in others. It may be best to 
run open flumes in some others. It may be best to try to realign bits and pieces. It is not 
necessary that we have to overhaul the whole system; we can target very� 

ACTING CHAIR�Start from the sandhills. 

Dr Beare�Which was done. We saw that in the Mallee and the Riverland areas, where there 
are very sandy soils. They piped everything up. It has been very worth while. With the 
privatisation of the irrigation areas in New South Wales, for example, we have at least got the 
potential to have the right incentives to save the water within those systems, because, 
technically, they should�it is not totally clear from the legislation at the moment�be able to 
claim that water as their own, so those incentives are there for them to save it. As long as those 
incentives are there and if there are technical options that are worth it, it will happen. The 
problem is making sure your institutions are right and that people have the right to save the 
water to that entitlement. If those incentives are there, we should see the appropriate response in 
terms of technologies and applications and we have pretty much done the best we can do and we 
should let it go. 

Senator BUCKLAND�But is anyone beyond CSIRO picking up some of the ideas that they 
have come up with for water conservation? Each megalitre of water you save on a property is 
going to go down the river somewhere. How serious are we, as far as time frames go, for getting 
this all in place? It is easy for me to talk�I do not draw much out of the river. 
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Dr Beare�Since you do have CSIRO here today, could I defer? I think they would best 
answer how they are doing. Part of the Pratt initiative has also been to ensure that there is an 
effort to make sure there is uptake, so you do the community consultation to understand why 
farmers react the way they do, to make sure that they understand what is possible and what the 
potential returns are going to be to them, and to engage in that sort of consultation aspect�
because it is important. You can do all the research in the world, but if nobody understands it� 

ACTING CHAIR�Takes it up. 

Dr Beare�and picks it up�if you are going just to wait for somebody to be the shining light, 
pick it up and run with it, and show everybody how it is going to happen, I think you have got to 
go a little bit harder than that. 

ACTING CHAIR�In Melbourne we did congratulate Pratt Water for their initiative in the 
water area and for bringing along public interest in water. Eighteen months ago I queried the 
practice of paddy rice, and all hell broke loose. Has there been any work done�and I have asked 
this question several times during this inquiry�on non-paddy rice? Has anyone done any study 
on the reality of moving an industry from paddy rice to non-paddy rice and what financial and 
water usage impacts that would have? I was rung at the time by some scientists who were doing 
work on non-paddy rice and they said they thought I was talking a bit of sense, even though a lot 
of people thought I was mad. 

Senator McGAURAN�And still do, probably. 

ACTING CHAIR�Don�t smile, Julian McGauran! Is there any work that you know of that 
has been done on the economic and financial impact of non-paddy rice? 

Dr Beare�I am not aware. I am aware that there is a lot of criticism of rice growing as being, 
in popular terms, inefficient, but that is questionable. 

ACTING CHAIR�Yes, the rice industry have done well. We had better give them a cheerio 
call today, Senator Buckland. They have actually taken up the challenge of becoming more 
efficient. They have done that in a huge way. But most people do not understand that the paddy 
is just the thermostat�the water is just the thermostat for the plant�and, if we can build the 
thermostat into the plant, we really do not need the water. I just wonder what the economics of 
doing that are. We might ask witnesses later in the day. 

Dr Beare�I know the CRC for rice is looking at the opportunities for water savings in the 
cultivars. If you can make cultivars less sensitive to the cold, you do not need to keep the pond 
heights nearly as high as you do. At the moment you have got to keep a pond at about 250 
millimetres between Christmas and the end of January. 

ACTING CHAIR�For six weeks. 

Dr Beare�Yes, six weeks at maximum temperature and maximum surface area with lots of 
water going up. So there are potential water savings to be had there if you can reduce those 
requirements�and you would not impact necessarily on anyone�s returns or lifestyles. 
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Senator McGAURAN�What is the status of the submission you have given us of late? 

Dr Beare�It is a public document. 

Senator McGAURAN�It is from ABARE? 

Dr Beare�Yes. 

Senator McGAURAN�In your original submission to us you have some very good studies 
on improving water use efficiency. Connecting the two and reading your conclusion�all in a 
rush�I take it that you believe in the most liberal of trading systems? In your first paragraph 
you say: 

The goal of water reform is to increase the net social benefits from water use. For this to occur, water will need to be 
traded to those who value it most ... 

So it is off property, off catchment�it is a most liberal of trading systems�and you are able to 
back that up with your regional studies of efficiencies. Is that correct? 

Dr Beare�I would qualify it in two ways. The idea is to make water as widely available as is 
cost-effectively possible in terms of exchange. There are two caveats to that: first, we have to 
recognise that where you use the water is important and that, if you move it, you should account 
for the full costs, whether those be transmission losses or environmental impacts such as salinity. 
Those have to be accounted for. Second, there is a limit to how far you can push this water rights 
business�tradable rights. In many cases on a lot of small streams it is not worth it�you are just 
shifting water from somebody who is doing the same thing to somebody five metres down. Is it 
worth the institution? Do you want to have institutional rights over the rainwater you capture in 
your tanks? At some point in time there is a limit to what is effective. 

ACTING CHAIR�I hope you are not one of these paper-trading atheists, are you? 

Senator McGAURAN�I think he is�that is the point I am trying to get to. The chair, 
naturally, cuts to the chase. 

ACTING CHAIR�No, I do not think he is. I am just saying that I am about to eat you! 

Senator McGAURAN�He has cut to the chase: where does ABARE stand? You spoke of 
caveats� 

ACTING CHAIR�On paper trading in water, I have a very strong view, very publicly 
expressed, that I do not think there is any place in the water market for water speculators and 
paper traders and people lying on the beach at Noosa owning water rights but having no use for 
them. I want to ask you about two things under the Victorian regime, but I want your answer to 
the question about paper trading in water first. If you have got a view on that, I will know 
whether I have to dong you or not! 
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Senator McGAURAN�Before you do, you also say that all the economic and social costs�
it is very Wentworth�go straight back to the water user, the irrigators. Is that correct? I will find 
the line. 

ACTING CHAIR�Could we just go to the general principle of water trading? Does ABARE 
think there is a place in the water market for financial institutions, banks et cetera just having a 
paper trade? I hear what the banks are saying. The banks are saying that you have to have depth 
in the market�you have got to have a lot of activity. I do not think there is any room for 
someone in London owning our water. 

Dr Beare�I think I can answer that question pretty straightforwardly. There are two things: 
one is the physical market for water as a commodity, and that is principally what we are 
discussing. That is, to make sure that there are no undue impediments to the physical trade in 
water as a commodity so that, if there is a drought, we can shift the water between enterprises to 
make sure that we preserve those assets that are the most valuable. 

ACTING CHAIR�Which you can do now, by the way. 

Dr Beare�Yes, except for the fact that there are some constraints and limitations on that. I do 
not think that the question of who owns the water or the assets question are really questions of 
economic efficiency per se, so that does not necessarily enter into what you do. Who owns the 
actual entitlement to the water? The Crown owns it at the moment. If you want to say that it is 
going to be endowed to an individual who can then trade it to somebody outside that, then you 
have to worry about potential problems in terms of concentrations, water bearings and all those 
sorts of issues that have to be dealt with. But that is a different issue than what we are trying to 
talk about in terms of the physical market for water and making sure that it effectively trades. 

ACTING CHAIR�I will leave that to someone else. I have a very strong view. One of the 
smoke and mirrors of the pro paper traders is that they try to define it just by the trade. I am 
more concerned with the capital based value of the water and the escape of the capital wealth 
from where the water is used. Thames London is a great example, which has recently been sold. 
What they have done in central Africa is just a bloody disgrace. I fear that, if I am a farmer down 
in the Murrumbidgee somewhere who wants to put in trickle irrigation and I am on the spot 
market for water, and I go to the bank, bidding against Thames London and MLC and AMP or 
someone else, and the bank asks me, �How are we going to secure this half a million dollar loan 
so we can put this water in for you?� and I say, �I�m just a manager; I�m on the spot market for 
my water�, they would say, �There�s the door; see you later, because you do not have any equity 
backing.� It would be one of the great tragedies for rural Australia if the capital base value of 
water escaped to the city. 

Dr Beare�I think I can stop you from having to dong me. The point is that if we had a very 
mature water market system� 

ACTING CHAIR�We do. 

Dr Beare�I mean similar to the system for trading electricity and all sorts of other 
commodities, which I do not think we do. If we had that then maybe then the ownership issues 
would not be quite so important. But at the moment I do not think irrigators are selling their 
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entitlements for a very good reason: it is the only natural hedge you have against the insecurity 
of the system. If you are making an investment in an orchard or a vineyard and you are planning 
to buy your water on the spot market then you are open totally to the price changes that will 
occur if there are large clawbacks for environmental water and you are totally exposed to what 
may happen in interstate trade if a significant volume of water moves out of your valley to 
another one, because you are exposed to those markets. Because those things have not happened 
yet, and they are looming as a risk, it would be a sensible decision to hold that physical 
entitlement as a hedge. I think that is why we are not seeing much water move on a permanent 
basis. In truth, water does not need to move permanently for the water to be effectively 
transferred, so there is no need to connect the paper market to the physical market. 

ACTING CHAIR�Over my dead body will I allow myself to be connected. I will give you 
an example. I had a call recently from a guy in the States who was one of the failed cotton 
growers of the Murrumbidgee in the sixties and seventies. They had the wrong varieties and the 
whole prospect completely failed. Now they have the right varieties and it works. He rang me 
from the States, having picked up on this water trading thing, and he said, �We just want you to 
know that over here they have absolutely ruined it for a lot of farmers because of the way they 
trade their water.� These millionaire desert communities, where they have these developments, 
are prepared to pay up to $US500,000 per megalitre of water for a millionaire enclave, which 
has put a value in the market which has absolutely ruined the prospect for all the farmers that 
were on the spot market. That is the danger that I see here, for what it is worth. 

Senator McGAURAN�Can you explain to me what this sentence in your submission means: 

For this to occur, water will need to be traded to those who value it most, while holding those engaging in trade 
responsible for the full social costs and benefits of these transfers. 

Dr Beare�There are many examples, but I will give you an example of how that would 
work. If you are going to trade water out of an irrigation area, there are a lot of fixed 
infrastructure costs. If you simply trade that water out without accounting for those fixed 
infrastructure costs, the remaining community has to pay a higher cost to cover that. So you are 
making everybody else pay a higher cost by trading out. We need to have some exit fees so that 
when you sell that water out, you still carry that burden of the fixed infrastructure that you 
essentially bought into and move that out so that the costs being borne by the people who are not 
trading are not escalating unduly. The same thing would be true with all the salinity credit 
schemes. If you are going to move water from, for example, the Murrumbidgee to the Riverland, 
there is a potential that you will be putting that water onto much more saline ground water, 
pumping more salt into the system. You need some way of accounting for the full cost of moving 
water from an area that is not impacting on salinity to one that might. Those are the sorts of 
things that that sentence is trying to refer to. 

ACTING CHAIR�Have you done work on the long-term impact of stranded assets? The 
Victorian government have done two things recently. They have completely trampled on the 
riparian rights of the Upper Murray people and they are not allowed, as you are in New South 
Wales, to capture a percentage of their water on farm because the government says they 
contribute 38 per cent of the flow of the Murray, and I think that is just a disgrace. The other 
thing the government have done is they have now announced that people will be able to trade 
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stock and domestic rights, and you will end up with a class of stranded assets. Do you have any 
comment to make about stranded assets? 

Dr Beare�We have been making a lot of comment about stranded assets. It is one of the key 
problems in the area. When we did not trade, it really did not matter how you charged for your 
infrastructure. But when you trade, it does matter and you have to account for those fixed costs 
and leaving people sitting there. In the long term it does not matter, but in the short term it does. 
Another important problem is that a lot of people say that you need to move water to the highest 
valued use. But the question is: why didn�t the highest valued use go to the water in the first 
place? The answer to that question is that largely it does. Why did they not plant a whole bunch 
of vineyards in the Murrumbidgee in 1965 and 1970? Because they could not have sold any 
grapes. They went in and they put in the rice works and they put in the valencias. They have 
those assets and they are very much fixed.  

It is perfectly okay for a rice grower to put in almonds or stone fruit or something else that the 
properties are probably just as well suited for, but they have invested tremendously in laser 
levelling that place, making it incredibly efficient for their particular needs and, until that 
investment reaches the end of its economic life, the returns are quite good. If you look at the 
capitalised margins on these things, you are saying, �That�s not very profitable,� but they have 
already made their investments and they are simply now reaping the returns from the 
investments they made in the past. One of the messages that we have to get across is that you 
need a degree of patience in this reform process because, if you want to minimise the costs of 
transition, you will need to allow some of these economic investments to reach the end of their 
life, whether they be farms or irrigation areas. 

ACTING CHAIR�Finally, I have a view that, because of the 6.2 per cent run-off in the 
Murray-Darling Basin, whatever we do the sums will not add up and we have to remove some 
activity. Have ABARE or your organisation, Pratt Water, looked at removing some activity, such 
as some of the northern water, by adopting this principle, as you just said, of the horse before the 
cart, taking the work to where the water is rather than bringing the water to where the work is? 

Dr Beare�I am not quite sure I understand. 

ACTING CHAIR�Do you think we should be looking at developing a new agricultural 
frontier in Northern Australia, where 46 per cent of Australia�s run-off is in two catchments up 
there? 

Dr Beare�You are talking about the Fitzroy and regions like that. 

ACTING CHAIR�I wondered whether you had done any work on that. If you have not, it is 
a simple answer, no. 

Dr Beare�No, we have not done any work. 

ACTING CHAIR�Thank you. My congratulations on your commitment.  

Proceedings suspended from 10.24 a.m. to 10.35 a.m. 
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CAMPBELL, Mr Colin Andrew, Executive Director, Land and Water Australia 

ACTING CHAIR�Welcome. Would you like to make an opening statement? 

Mr Campbell�Thank you very much for the opportunity to speak with the committee again. 
I would like to draw your attention to our updated submission. It is about a year since the first 
version of the submission was written. A lot has happened in that time, so we have updated the 
submission, and I will talk to it very briefly. I would then like to draw the committee�s attention 
to a couple of new research outputs that are quite relevant to the deliberations of the committee. I 
will table those; there are copies available for senators who want them. 

ACTING CHAIR�Before you continue, the committee will formally receive these 
documents. There being no objection, it is so ordered. 

Mr Campbell�As the submission outlines the role that Land and Water Australia plays, I 
will just outline the critical point: we do not actually do research and development; we are a 
research funder and broker on behalf of the Australian government. We are a statutory authority 
in the agriculture portfolio; we are one of the rural R&D corporations like GRDC or rural 
industries RDC, MLA, Australian Wool Innovation and so on. We do not do research, we invest 
in it through organisations like the CSIRO or universities or consultants or state agencies or 
whomever. We have been operating in this area for about 14 years. As our submission says, 
about 30 per cent of our research investments are relevant to the issues of management of water 
resources�from a national irrigation program that has a large number of partners�including 
bulk water providers, state agencies and industry bodies�through to more ecologically based 
programs such as the new program we are about to commence that looks at the management of 
environmental water allocations and measuring the benefits of environmental water. There is 
also this publication we have got, which is the first phase of a new research program on 
Australia�s tropical rivers. The program will commence in earnest in 2005, but that is a 
preliminary stage to get a handle on what information exists in the north and it is wrapped 
together in that very good publication, which senators are most free to have. 

I do not propose to work through the submission in great detail. I simply note that, as 
acknowledged in the intergovernmental agreement of the National Water Initiative, there remain 
some quite significant knowledge needs if we are going to achieve the ambitious goals of the 
initiative. We have got to get a much better handle on regional water accounts and get a better 
understanding of water availability both through time and across catchments. We need to get 
much better at predicting changes to water availability through climate impacts and land use 
change. We need to not only develop a better understanding, but also to ensure that 
understanding is reflected in our policy and institutional arrangements, of the interaction 
between ground water and surface water components of the water cycle. We need to demonstrate 
much better the ecological outcomes from environmental flow allocations and we have still got a 
big job to do to improve the efficiency of the water that we use for irrigation at farm irrigation 
schemes and catchment scale levels. 

We need to develop better models of plugging the science into management and policy in a 
more adaptive sense so that�as one of my directors, Professor Cullen, says�at least we are 
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making new mistakes, not repeating the old ones. We need to do substantial work to get some 
community consensus on the knowledge base and the quality of knowledge that we have. So a 
fair bit of our submission talks about the need for better coordination of the science around water 
management in Australia. 

As our submission points out, we think there are some lessons to be learned from the Natural 
Heritage Trust and the National Action Plan for Salinity and Water Quality. There was no 
explicit knowledge component built into the design of those programs from the outset. To be fair 
to them, that was not the purpose of the programs; they were about on-ground works. But as a 
consequence there was an opportunity missed to influence the science agenda and influence the 
activities of the research organisations. There are already substantial investments in R&D. If we 
can ensure that there is quite an explicit knowledge component of the National Water Initiative, 
there is a chance to influence that research effort to get it much better connected with the policy 
agenda as articulated in the COAG agreement. We have analysed in some detail the science 
required to implement the National Water Initiative. As I said, with our existing resources we 
have identified a couple of critical gaps that we are developing new programs in�one on 
environmental water allocation and one on tropical rivers. The submission goes through that in 
depth. 

I would like to conclude by drawing the committee�s attention to something that is literally hot 
off the press: a compendium of the last 10 years of dryland salinity research in Australia. It was 
most unfortunate that this was printed just after Gary Nairn�s committee published its report into 
coordination of salinity science, because this package�which I have since shown Mr Nairn 
first-hand�addresses a number of its recommendations. Essentially it is a synthesis of 10 years 
of salinity research. I mention it today because salinity remains probably the biggest threat to 
water quality in southern Australia, including in irrigation areas. Dryland salinity is the root 
cause of long-term threats in irrigation areas as well. We think this is currently the world�s best 
compendium of salinity science. 

There is a very good CD-ROM that enables you to, essentially, trawl through a ute-load of 
research reports at the click of a button and to search it in a very user-friendly way. One product 
is designed specifically for policy makers, one for leading producers and their advisers, and one 
for new and emerging catchment bodies around the country. It has been extensively 
workshopped with each of those audiences. That is hot off the press and I am happy to make that 
available for any members of the committee who want one. 

ACTING CHAIR�Thanks very much. Certainly I would like a set. My sincere 
congratulations to Land and Water. I just think this is fantastic. I asked ABARE a bit about our 
northern frontier, and the northern frontier is here in full living colour. 

Mr Campbell�We think that is virtually an atlas of the north. 

ACTING CHAIR�It is just fantastic. 

Mr Campbell�We went into that project assuming that there was not as much material 
available as there is�as this project has turned up. We know, because of the activities of mining 
companies and others, there has been quite a bit of work up there, but there remain some very 
considerable gaps. 
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ACTING CHAIR�Am I right that 46 per cent of Australia�s run-off is in the Timor and Gulf 
catchments? 

Mr Campbell�My colleagues at CSIRO might know better, but I thought it was even a bit 
higher than that. 

ACTING CHAIR�I think if you include the north-east it is 60-odd per cent. Mr Creighton 
from the CSIRO says that it depends how you count the numbers and that 40 per cent is not bad. 
However, it does not matter�we will come to that later with him. 

Mr Campbell�It is important to note, though, that it not very evenly distributed through the 
year and a lot of it rushes out in a few weeks. 

ACTING CHAIR�I understand that. But I do note that in the Ord scheme�this committee 
has had the privilege of going to Kununurra�where there are 70,000 hectares pegged out, we 
were told there were only 14,000 hectares actually in use because of the various nuances in the 
local community, so there is still plenty of potential up there. A previous witness talked about 
taking the work to the water rather than bringing the water to the work, and I agree with that 
entirely. Do you think there is enough knowledge now of the water available�for instance, in 
the Murray-Darling Basin�to have a reliable audit of how big the cake to be carved is? Do you 
think there is enough work being done? Do not look around! 

Mr Campbell�Again, perhaps you would be better off asking Mr Creighton that. 

ACTING CHAIR�Righto. 

Mr Campbell�We certainly know enough to do a better job than we have done to date. 

ACTING CHAIR�You could say that a lot of the money that has been spent on the Natural 
Heritage Trust and National Action Plan on Salinity and Water Quality was thrown around like 
confetti. There was not a lot of coordination; you applied, got the money and did a little locally. 
You have just tabled some new documentation which may make the maps out of date, but I have 
been using a map which made the 50-year salinity prediction in the Murray-Darling Basin, 
trying to identify the 20-inch and the 32-inch rainfall areas. Do you think that, in dealing with 
Australia�s greatest challenge, salinity, there is a real possibility that we could put some 
plantations in those areas, get a salinity credit as well as a forest, and use national action plan 
money to assist its viability? 

Mr Campbell�The short answer is yes. That is the sort of thing that is exactly the intent of 
the national action plan and the catchment strategies that are being developed. With a good 
understanding of the ground water flow systems, it is possible to finetune where we locate 
perennial vegetation. I think we need to come up with the right suite of incentives and assistance 
to encourage those land use changes in appropriate places, but it is critically important that we 
get the location right for that sort of land use change or we could have perverse impacts on 
stream flow and so on. 

ACTING CHAIR�How far away are we from being able to say with 20/20 vision that, for 
instance, there ought to be more plantations here instead of there? Are we years away from that? 
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Mr Campbell�I think in some catchments we would be pretty close now, through the work 
of the CRC for Catchment Hydrology and others, but the knowledge is not evenly distributed; it 
is patchy. In some catchments where there has been a lot of work you could get fairly close now, 
and in others there is a lot more work yet to be done. 

ACTING CHAIR�Would it be fair to say that if we do that work�take New South Wales, 
for instance, and New South Wales plantation forests�there may be decisions made in the future 
to not replant some plantation areas? 

Mr Campbell�I am really not sure. I think that once you have allocated an area of land to 
forestry there is certainly a fairly big rehabilitation job to then grub out the stumps and convert it 
to something else, so the cost per hectare of that is pretty high, but if water-pricing mechanisms 
are brought to bear that might be the decision that those forests owners take. 

ACTING CHAIR�So in the future it would not be unreasonable to say to an insistent 
plantation forester: �If you insist on going into that 60-inch rainfall area behind Batlow, you may 
have to buy a water licence. But if you care to go further down to the Tarcutta-Adelong area, 
which has a 28-inch to 32-inch rainfall, we actually may give you some assistance.� That would 
not be an unreasonable argument to put? 

Mr Campbell�I think that is a plausible scenario. 

Senator McGAURAN�Mr Campbell, I may have a different opinion to Senator Heffernan�s 
on the salinity problem. Is the conclusion of the documents you tabled that the salinity problem, 
particularly along the Murray, has stopped growing, has levelled off and in fact is turning down? 

Mr Campbell�No, that is not the conclusion at all. The conclusion of that work is that, while 
we are developing some much better agronomic measures for living with salt on farm�and 
particularly in Western Australia there is some very promising work with both salt tolerant 
natives and new varieties of introduced species�we are still not on top of the issue in terms of 
export of salt off farm into river systems and the impact on public infrastructure�roads and 
railway lines�and urban subdivisions in low-lying areas and so on. In essence, I think the land-
holder version of that report gives people four very simple options: preventing salt, fixing salt, 
living with salt or doing nothing. Reversing salinity on farm is still a very difficult process and in 
most places we do not have practical and profitable options for farmers to do that. At the end of 
the day, my personal view is that it will be a bigger non-agricultural problem than it is an 
agricultural problem, that the public costs in terms of river water quality, loss of biodiversity and 
damage to infrastructure will be more significant than the loss of agricultural production. The 
only caveat I would put on that is that dryland salinity in some regions is exporting a lot of salt 
into irrigation areas, so the impact on irrigated agriculture, including things like grapes and so 
on, could be quite significant. 

ACTING CHAIR�Could you give us some figures on the importation of salt versus the 
export of salt out of the irrigation areas�or is that a question for those behind you? 

Mr Campbell�Yes, it is. 

Senator McGAURAN�Have you done any studies on the Wimmera-Mallee pipeline? 
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Mr Campbell�No. We have not funded any work on that. 

Senator McGAURAN�Who is undertaking the particular costing project that is going on at 
the moment? 

Mr Campbell�I am not sure. That might be a question better directed to ABARE. We have 
certainly not funded any work on that pipeline. 

Senator McGAURAN�What is your budget? 

Mr Campbell�The corporation has an appropriation from the Commonwealth, through the 
Agriculture portfolio, of about $12 million a year. This year our total expenditure will be nearly 
$30 million. There is a bit of a difference there, and the rest is achieved through our partnerships 
with industry, particularly our fellow R&D corporations with whom we run some large 
collaborative programs. The irrigation program has six or seven other coinvestors with us in that 
and there are seven R&D corporations funding our climate variability program in addition to the 
Department of Agriculture, Fisheries and Forestry, so we run a lot of collaborative programs 
where we are the managing agent on behalf of others. 

Senator BUCKLAND�I want to ask a few questions on drawing water from the aquifer. 
How much research has been done on that, particularly in South Australia but also in outback 
New South Wales? 

Mr Campbell�I think there has been important ground water research, but I am sure my 
CSIRO colleagues behind me would suggest that there has been nowhere near enough. Dr Khan 
would be a better person to answer that question. There has been some very good work in South 
Australia in recent times on aquifer recharge, but I am unaware of work in western New South 
Wales. 

Senator BUCKLAND�I think that is something that we should leave to another witness. I 
want to go back to the northern water systems. Like Senator Heffernan, I want to say that the 
book you have provided us with is exceptionally good, and I think you need congratulating on its 
production. Looking at the northern waters, is there any discussion still being had on diversion 
of those waters to other systems? I have raised this before, and I am still not clear in my mind 
what the answer to it is. I can remember, going back to the seventies, that there was talk of 
diverting the headwaters of the Clarence River across to the Darling system. A lot of people 
think this is pie in the sky, but I am one who does not actually think that. There might be some 
environmental problems with it�for example, it might put some bacteria or something into the 
system. Is this still being considered? 

Mr Campbell�I think Australia has a long, rich and colourful history of dreamers and 
schemers. 

Senator BUCKLAND�It is not entirely dreaming, is it? It can be done. 

Mr Campbell�Indeed. These ideas get mooted fairly regularly. The point behind this work is 
to say, �Without looking at any particular development proposal, let�s try to get a handle on what 
we know about these northern river systems before there is a particular proposal on the books.� 
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When there is a proposal on the books, you tend to get painted into one camp or the other. Let us 
try to look at what we know about these systems and fill in some critical knowledge gaps before 
people jump into the trenches and either advocate a new proposal or try to stop it. 

We are doing this work not because we want to look at any particular development option but 
because we want to get in there before there are particular development proposals on the books. 
That should enable governments, industries and communities to make wiser decisions about 
whether or not to get into further interbasin transfers or to develop particular water resources 
and, if so, how. My own view is that we might be looking at quite different ways of developing 
water resources in Northern Australia than in southern Australia, so we should not have in the 
back of our minds some sort of Snowy scheme type model. Rather, a bunch of much smaller 
scale developments in a mosaic across the landscape might be a more fruitful way to think about 
it than very large engineering schemes, which are very vulnerable in that sort of system. 

Senator BUCKLAND�Dreamers are what made the world develop, so do not knock them 
too much. 

Mr Campbell�Indeed. It was not supposed to be a pejorative remark. 

Senator BUCKLAND�No, I do not think it was, and I accept that. If we take this�and we 
have only had a chance to just flick through the pages�it really does go to prove that we are 
cropping the wrong end of the country. The dreamer might think that we might see Cubbie 
Station decide to close up business because it is not worth hanging on to all the water. But, in 
reality, if we want to grow some of the crops that Australia is turning to now�and I exclude rice 
from that, because I think that is one industry that has really taken the nettle and given it a good 
shake; they are doing something about their industry to improve it�and, if we are serious about 
having environmental flows and about having industry in the southern part of Australia feeding 
off the Murray-Darling system, then a lot of what we are doing in that area has to move north to 
where there is a more adequate supply of water. You cannot blame someone like me who goes 
out and hoses the garden once a week�although I do not these days�and grows a few 
tomatoes. It seems to me that the non-commercial users are the ones paying the highest price for 
other people�s financial gain. 

Mr Campbell�When you look at it in more depth, you find that there are some very 
significant challenges about developing water resources in Northern Australia. Superficially, that 
is where a lot of the run-off is, but it occurs over a very short period of the year. There is a 
drought every year in the dry season. The soil types are not necessarily those that are most 
fruitful and there is a different suite of disease and pest issues to handle. The hundreds of 
millions of dollars worth of processing and other infrastructure that has been developed close to 
markets, in places like Shepparton, is not easily or cheaply built or replaced. So I do not think 
we should see it as an �either/or� dichotomy. We have invested in southern Australia. We have 
invested in the Murray-Darling Basin. We have a lot of infrastructure there, and that is where we 
have a lot of people. It behoves us to move those systems onto a sustainable basis as quickly as 
we can. 

Senator BUCKLAND�I am not sure that I can agree with that philosophy or line of 
argument. I think we are now at the point where we do not really have much time to think at all. 
I agree with the studies that are done. I think this is absolutely superb, and I am really looking 
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forward to having a good look at it. I will lose friends by saying this, but I am not too fussed by 
that because I am looking at reality. We say that we should sustain as best we can all the 
infrastructure setting up townships along the Murray and Darling rivers. But we have set up 
other industries worth hundreds of millions of dollars, and we do not seem to worry when those 
industries go by the board or something happens and populations have to transfer their place of 
residence in order to sustain their lives. 

I think we are too protective of those who are taking water, which we have very little of, for 
granted. We are saying that we will build our economy on water. There is more involved in that. 
I do not think that is a fair argument anymore. We do not have time to think anymore. It is time 
to act. During the course of this inquiry, I have become terribly frustrated by the self-interest of 
some. 

Mr Campbell�I do not want to advocate any particular policy position. That is not our role 
at all. But, as an investor in the research base, we are very keen to ensure that the decisions that 
are taken are informed by the best available science. We try and ensure that our investments are 
positioned so that that will be the case. That is why we are investing in science in Northern 
Australia. We believe it is inevitable that there will be development pressures there, and we want 
to ensure that they are as well founded as possible. 

CHAIR�To put it in perspective, Senator Buckland, I think 180,000 gigalitres runs out of the 
Timor catchment and 198,000 runs out of the gulf catchment�and we extract about 100 
gigalitres. So we are not actually using much. I guess that we can learn from the mistakes down 
here. Five per cent of the water up there would be more water to use than we have down here. As 
you say, it is important that we approach it quietly and get the knowledge first, before we make 
the mistakes. 

I would like to raise an issue from item 6 in your submission: �Investigating an effective 
system of defining water property titles�. You have commissioned research on that. We have 
been given evidence, which is pretty obvious, of the conflict between the states� water regimes 
and their protocols. For instance, we have had evidence that the Victorian government has taken 
away the right of the people in the Upper Murray to capture a reasonable amount of on-farm run-
off; in New South Wales, as you know, it is legislated at 10 per cent. In Victoria, other than for 
stock water, they do not have a riparian catchment right; in New South Wales they do. As Craig 
Knowles said, item 1 is the evidence. In Queensland, Cubbie Station recently captured, in the 
words of the manager, 50 per cent of the flow of the event in the Lower Balonne. That is 
estimated, because I do not think anyone really knows what goes on up there�it is all 
estimations. Do you see a role in harmonising the water management regimes between the 
states? 

It seems to me that the people in the Upper Murray have been given a pretty raw deal. They 
have lost what some would see as a riparian catchment right to effectively prop up the sales pool 
for the downriver users. I think that they have a bit of a case to be made out. As I often do, I put 
it on the record that I have a vested interest, because I actually have a water licence which cost 
$30, 30 quid, or something like that, and now might be worth a bit of money. I think it is unfair 
for the Upper Murray people to have something taken away. Rather than that, perhaps they 
should have been given a water licence under the present regime to equalise their treatment with 
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the lower river fellows. Where are we going to go with all that ? It just seems to be a 
hodgepodge across borders. 

Mr Campbell�I think that the COAG agreement has been a critical first step and the 
principles set out there are extremely sound. If we are going to get into a comprehensive trading 
regime, we need to minimise the differences in property right regimes between jurisdictions as 
much as possible. The work we have done suggests that it would be heroic to try and do that in 
one go, but there needs to be a convergence over time around some core principles. But that 
work did conclude that, at the end of the day, it is possible to have a water-titling system that is 
broadly based on Torrens title, as applies to land�that it is legally, technically and economically 
feasible for that to happen over time, although not terribly straightforward. 

ACTING CHAIR�So does Land and Water Australia have a view on the recent 
announcement by the Victorian government�which in some ways have led the way; they are a 
bloody long way ahead of Queensland, I have to say�where they are talking about trading stock 
and domestic channel water on their channel schemes? This will have an effect of stranded 
assets. There was a recognition when I asked this question at the NFF conference. They said, 
�Sure, we�re going to have a problem with stranded assets.� What is the answer to those sorts of 
questions? 

Mr Campbell�I do not think there are easy answers to those questions. We have not funded 
any work on stranded assets that I am aware of, but certainly we have funded plenty of work 
through our irrigation program on how to get better irrigation scheme efficiency, and we have 
funded a national benchmarking study that looks at the relative efficiency of the different 
schemes around the country and gives us a way of looking at them so that we are comparing 
apples with apples. So again, through our research investments, we can ensure that we are able 
to look at the options in a fully informed way. But at the end of the day it is up to governments to 
come up with the policy response based on that science. 

ACTING CHAIR�I guess one of the things that you said in your opening statement, which 
was about getting the community informed and involved, is super important, and I congratulate 
your organisation on the documents and the file you have given us this morning. To get 
community acceptance is to give political courage. Can you understand the frustration that was 
vented at me in Wodonga the Friday before last by the Upper Murray farmers who have this 
problem of not being able to capture run-off in that very rigid regime, when they see above them 
new plantation forests which captured plenty of run-off and are not brought to account? 

Mr Campbell�Yes. 

ACTING CHAIR�I told them I was going to prosecute their case for them, and I intend to. 
Sorry, Senator McGauran, I did not let you know I was in Victoria the other day. I snuck in! You 
were otherwise occupied. 

Senator McGAURAN�I was, but I did know. What you say has great merit�and 
compensation also. Just say yes! 

ACTING CHAIR�Have you looked at the Latrobe aquifer? 
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Mr Campbell�No. 

ACTING CHAIR�We are very grateful for your input. I am pretty excited about the 
publications you have presented us with this morning and I can assure you we will make good 
use of them. 

Mr Campbell�I would be very happy to demonstrate that CD-ROM at some stage if you 
wish. 

ACTING CHAIR�Thank you very much. We will be calling on you and accepting that 
invitation. 
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[11.13 a.m.] 

CREIGHTON, Mr Colin, Flagship Director, Water for a Healthy Country, Commonwealth 
Scientific and Industrial Research Organisation 

DUNLOP, Dr Michael, Research Scientist, Commonwealth Scientific and Industrial 
Research Organisation 

KHAN, Professor Shahbaz, Research Director, Sustainable Irrigation Systems, 
Commonwealth Scientific and Industrial Research Organisation 

ACTING CHAIR�We welcome CSIRO to the table. 

Mr Creighton�Before I start the presentation, I have a couple of comments about your 
previous discussions�the Northern Australia one was very interesting. I was working with 
Andrew in Land and Water Australia; I actually set up that activity you have there on 
understanding just what resources there are in Northern Australia. That followed on from the 
work we did in the audit. 

At the same time, I set up a project which is still on the way which is about irrigation practice, 
best practice in tropical Australia, how we get that up there before we go through a massive 
development and so on. Minister Truss announced that at Shepparton at a major irrigation forum, 
and the responses were interesting. We had a very positive response from the irrigators and the 
farming community generally about best practice, thinking through the future and all that sort of 
stuff. We had a hugely negative response from the media�not so negative from the 
environmental groups who understand the issues of thinking forward. There was a reaction of, 
�Oh, no�don�t make another Murray in Northern Australia.� If anything, that reinforced to me 
the role of the project and that activity. I think all the things you have been saying are spot-on in 
terms of Northern Australia. 

The second point I would make is one to Senator Buckland about turning the Clarence inland. 
I cut my teeth in a prawn fishery on the Clarence a long time ago. From our perspective, there 
was no spare water. We would retrawl for school prawns and out wider for the kingies and so on, 
and that water was required for us as fishermen. We were dead set against anything like that. 

Senator BUCKLAND�I will just put on the record that my father was a fisherman in the 
Clarence also, so I am aware of those arguments. 

Mr Creighton�The point I wanted to make there was more about the benefits, but we will 
come to that in our presentation. I think we are in a transition case in Australia about where we 
are going with water. Are we going to get the maximum benefits that the community is after 
from our limited water? It is going to get more limited with a range of issues that we have talked 
about like climate change and so on. But it is not just irrigation, dryland farming, fishing or 
urban; it is about the whole lot together. I think that is our next big step. 
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The next point I would make, recognising that you are in the process of moving towards the 
conclusion of this inquiry, is that I have read the Hansard and looked at the various discussions 
you have had. They are discussions you had to have as we have developed in the last few years. 
But let us look at where we have got to in the last few years. We have gone from the COAG of 
the mid-nineties to the National Water Initiative. Yes, there is a long way to go, but Australia is 
way ahead of most other countries because we have that process of looking at water regularly. 
What we have not yet got�and this is what I would like you to think about�is the way groups 
like the USDA deal with the other part of the farm bill that is not market distortion or what the 
Netherlands do in the way they look at their environment and public health. They have a strong 
link between the science, the management and the policy. The science does scenarios, the 
science collects information�yes, we need more information about water and so on, and we can 
talk about that later�but the science does not play the policy game. It gives the information. The 
scenarios then go forward to the managers, the bureaucrats, the people in government and so on, 
and they look through which lever is to be pulled and which opportunities we have got. That 
comes forward every five years as a report to their parliaments�the US Congress or the 
Netherlands parliament�and they actually get in there and debate the future of the natural 
resources or their public health. 

That rigour in the way we pick up science knowledge, we understand the progress we are 
making and then we finetune, move forward, implement changes in management policy is not 
quite there yet in Australia, but we are a long, long way towards that. I think it is just putting the 
final touches on it that is important. I would suggest to you that one of the things that you might 
be looking at in your recommendations is recognising that we have gone a long way, recognising 
that we are making a difference and recognising that the way forward is probably about a closer 
link between information and management policy. This is something that Peter Cullen and I, and 
others, have talked about many times. It is one of those glints in my eye, I guess, over the last 
few years from doing a land and water resources audit and various other things I have been 
involved in. It comes back to the thesis we are going to talk about now, which is about water 
benefits. It comes back to the thesis that, if our communities start talking about the benefits they 
get from water�it is a commodity, it feeds stock, it is water for industrial plant, it is water for 
fisheries, it is water for urban lifestyle or whatever it is�rather than talking about megalitres or 
salt content, we will start making better decisions. We will make better decisions because we 
will start trading off different benefits of that same limited resource called water. That is what we 
are about, and that is what we are going to present today. 

What we are presenting today is very much about solutions. We have read the Hansard and 
looked at what has been said there, and we recognise that it is time for us in CSIRO to put some 
ways forward to you. We have this flagship�one of the six flagships in Australia�called Water 
for a Healthy Country. I am leading that. My colleagues here, amongst many others, are part of 
that. Of course, we have links with cooperative research centres and everything else. But that 
flagship is about water, ways forward and solutions. 

I put a second comment to you as a draft suggestion towards recommendations, and that is that 
in your report you start giving us some direction about what you want us to do. I have had one 
discussion with Senator Heffernan already, but the reality is that we are spending in excess 
already of $20 million a year of government money. We are there to deliver to your needs. We 
need direction from the policy makers to make sure our research is going in the right way and 
heading to the right places of inquiry. That is what we are there for. I am looking for a closer link 
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between science and policy, and I am saying to you that the flagship is an opportunity to move 
forward on that right now. I am not asking for dollars; I am asking for direction. 

A PowerPoint presentation was then given� 

Mr Creighton�I have put the flagship goal up, and I want to come back to that at the end. It 
is about benefits from water. Our message is that we have multifaceted water use, and we can be 
smarter in the way we use water. A water accounts or systems approach is essential, and we must 
look at it in a future perspective. I cut my teeth in the fishing industry. I was also in blast 
furnaces with BHP, so I have been in industry. I have a dairy farm in North Queensland which 
irrigates, so I am in agriculture. I am growing trees up there as well. That is the reality of life in 
Australia today. We change jobs and do different jobs. We are in a wonderful country and we are 
all getting benefits from water. 

Let us have a look at a couple of things outside the Murray to start off. I deliberately put 
Queensland and Western Australia in here because often in the Hansard you came back to the 
Murray-Darling. I recognise the importance of the Murray-Darling, but the flagship is about 
Australia�as we all are. A classic example is grazing and the issues of sustainability, sediment 
and nutrient export to the reef. If we have, as with the bottom farmer shown in the slide, who 
happens to be adjacent to the top farmer, a smart use of our climate prediction work that we have 
in Australia�and it is pretty good; yes, we can do more research, but it is not too bad�then we 
can start modifying our stocking rates to suit the available water and our perennial pastures. 
What I am saying to you is: it is the uptake of information at paddock and farm scale, as well, of 
course, as at the policy scale, that is important. 

Another issue is fisheries. You already know I have a wheelbarrow to push on that one. This 
slide shows an example of that, in Fitzroy. The yellow graph is roughly three years behind the 
red graph. The yellow graph shows barramundi recruiting to the commercial fishery They recruit 
at age three and they recruit roughly three years after the big rain events. That is pretty basic 
knowledge. They are the issues of Northern Australia, whether it is prawns, barramundi or 
whatever�it is about making sure we have that water for those fisheries. 

The other part of that is habitat. Much of our work in the flagship in Queensland is about how 
to repair some of this habitat. The green in the picture shows where the barramundi, as an 
example species, can now get to. The red is where they used to be caught. That is just in the 
river, not the wetlands and all the rest of it. So what is the population change? What is the loss of 
benefit from having that fishery, given that we have not managed that resource in a multi-
objective way? We could talk about wetlands and cane areas and about how we could take the 
soil from the wetter areas and put it on the better cane properties and then recreate the wetlands 
and end up with more fisheries, more nutrient capture and all the rest of it. That is what we are 
doing in the flagship. We are working with those regional communities up there to have a hard 
look at their flood plains and rivers and at the ways in which we can get more benefits from their 
water. 

Western Australia is a beautiful example of a system which involves urban and rural Australia. 
It is also a beautiful example of climate change. It has a Mediterranean climate. This graph on 
Perth climate change and dam inflows shows the returns to dams in the last 100 years. You have 
had some discussion on this before. It is in Hansard. I am not sure if you have seen this graph. 
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The first 70 years on average is the green line. The last 30 years on average is the red line. That 
is half the returns that we are getting. Is that a long cycle of climate? Is that climate change? Our 
scientists are suggesting to us that it is probably climate change and that it is probably because 
the Mediterranean environment is so closely coupled to the marine environment that they are the 
first parts of Australia to be expressing climate change. The bottom line though is this: whatever 
it is, Perth is getting roughly half the water it got in the first 70 years of this century, so we have 
to think of a systems approach to get more water for Perth. There are multiple components to 
that, and we are looking at those multiple components. 

I have put up this map of Perth and the wheat belt of Western Australia to give you a second 
image of WA. Everything in red is on-demand management; in other words, water restrictions. 
The lines are not roads; they are pipes going right out to Kalgoorlie and virtually all the wheat 
belt. Mind you, there are a couple of different pipelines down south. Twenty per cent of the 
water captured in those dams or from ground water around Perth goes east. It goes to regional 
towns and rural settlements across the wheat belt, so if we are talking about Perth�s water we are 
also talking about where most of WA�s people are�not just in Perth but also in the wheat belt. 

We happen to have a thing called �salinity� in the wheat belt�a surplus of salty ground water. 
We are about to put a pilot plant into Katanning, with some support from DOTARS and Minister 
Anderson�s regional solutions program. We can produce desalinated water, assuming we have 
got the capital costs paid for, at around $1.20 a kilolitre. Because we have pipes and pumps, the 
price of getting that water out there varies from $2 to $10 at the moment. So what have we got? 
We are getting rid of a ground water problem in a town, we are reducing the load on Perth and its 
limited water supply, and we are reducing the tax on WA people because we are going to be 
producing water at a cheaper rate. This is about water benefits. This is about understanding it 
from a systems approach and looking forward to where we are going to get more bang from our 
limited water resource. There is a range of other things that we are doing over there, including 
ground water recharge and so on around Perth. The Gnangara Mound produces 50 per cent of its 
water. I will not go into that. Let us just say it is a whole system and we cannot do bits of it; we 
have to look at the whole picture. 

We come to the next example. We are now getting onto the Murray, and I will hand over to 
Shahbaz in a minute. You have already talked about forestry uplands and the Murray. The 
hatched area and the area behind it is what we are calling the Uplands, which is roughly above 
Hume or Eildon dams. Roughly, 80 per cent of the water that flows down the Murray comes 
from this area. Given that 80 per cent of the water from the Murray comes from here, you have 
to think hard about how you manage this area. We are after water and water quality, so we are 
working with the communities there on their multiple objectives. They have objectives on water 
quantity and yield. They have objectives on water quality and salt loads et cetera. They have 
objectives about productivity and forestry and objectives about biodiversity. This sort of 
landscape�this was provided by people like Phil Polglase, Hamish Creswell and so on who are 
doing this work�is not going to excessively cut the water yield. Remember that plantation 
forestry is not the whole catchment planted at once and logged at once. There are variations in 
the way this happens. 

What we are saying is that, with some smart design, we can get these benefits from water and 
the benefits of productivity. There is a lot more work to be done. I put that up as an example of 
some of the things that are starting to happen as a solution towards the Murray problem. I am 
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now going to hand over to Shahbaz Khan, who is going to tell you about some work we are 
doing in the Murrumbidgee. It is about water accounts. As I said before, if we know where the 
water is, we can find out how we can use it better. 

ACTING CHAIR�There is some world recognition for this work? 

Prof. Khan�That is right. 

ACTING CHAIR�Congratulations. 

Prof. Khan�Thank you very much. I will be mentioning that as well. First of all, thank you 
for the opportunity to present some of this work, which is being done with a number of partners, 
including Pratt Water, Water for a Healthy Country, irrigation companies and farmers. It is a 
collaborative approach, and what we are coming up with has a lot of acceptance as well. I would 
like to give you an example of how we can go about smarter management of water�how much 
water we have, where it is being generated, how it is moving through the landscape, how it is 
picking up soils, who is using it and whether we can use it in a different way. Everyone thinks 
that finding 500 gigalitres for the environment is a huge task. I believe it is not such a huge task 
if we look into the system in a systematic way. 

Today I want to look at the example of the Murrumbidgee. The total area of the 
Murrumbidgee is about 84,000 square kilometres. It is a major catchment. It is one of those 
catchments in New South Wales which are most secure with respect to the reliability of water�
except, as we have seen, for the last two or three years. This year�s allocations have started at 
only nine per cent. This gives us an idea that climate variability is extremely important. Climate 
change is a reality in Australia. We have looked at the different gigalitre amounts of water in 
different parts of the catchment. We are trying to understand�for example in the upper 
catchment, upstream of Burrinjuck Dam�in a given year how many gigalitres of water comes 
in. We want to know how many gigalitres of water come into the river upstream of Tumut, 
through the Snowy and Tumut catchments. We want to know whether, on the way, the water 
evaporates, whether it is going into the ground water or whether it is diverted for consumption. 

As we move through the system, I would like to highlight a couple of figures. I would like to 
give you a bit of an indication of where the major irrigation areas are. We have the 
Murrumbidgee Irrigation Area and the Coleambally irrigation area. In the year we are looking at, 
these two irrigation areas used about 1,200 gigalitres of water. Within a reach of the river 
between Narrandera and Hay, about 164 gigalitres of water are unaccounted for in the data we 
have on the flows in the river. As we go along, the amount of water that is unaccounted for gets 
bigger�282 gigalitres and 386 kilometres. It is quite a lot of water. Added together, this is more 
than the figure of 500 gigalitres. This raises many questions. Is this water going into ground 
water and being recharged and reused? Is there a problem with our measurement systems? Has 
this water not been properly used? What happens to the 1,200 gigalitres of water, which is a 
major chunk of the total of about 5,000 gigalitres? What happens in terms of the efficiency of 
water? Can we save some of that water? 

We have done a lot of detailed analysis in the Murrumbidgee and Coleambally irrigation areas. 
In the Murrumbidgee irrigation area we have about 1,500 piezometers measuring the ground 
water levels. We have records of flow into the system and how much water is being delivered. 
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On the basis of our analysis of the different yields, with the climate and the crops that we grow 
there and the seepage losses from the channels, we estimate that we can save up to 100 gigalitres 
of water if we go through technology conversions. That is in one irrigation area. If we pipe the 
channels, reducing seepage and evaporation, there is the possibility of saving another 240 
gigalitres of water. If we line or pipe our channels or use some of the cheaper materials like rice 
ash or sludge, which are by-products from growing rice, we can save 70 to 100 gigalitres. 

There is a fair bit of evaporative loss from storages. In this particular area in a given year 
about 1.8 metres of water can just evaporate. If the storages are too big�the surface area is 
big�there are a lot of losses. About 20 gigalitres can be saved from within the storages. If you 
think about the channels and the task of saving about 100 gigalitres of water, losses are not 
uniform everywhere. Some channels are leaking more than others. Looking at the investment 
profiles, if we have to save less megalitres, the dollars per megalitre can be quite high. The 
figures can be more than $5,000 a megalitre. But there are cheaper savings if we can target 
where the real losses are. 

We have systematically approached the whole of the Murrumbidgee�s more than 1,500 
kilometres of channels. The colours on the slide show the electromagnetic response from the bed 
of the channels. If the numbers are small, the losses are going to be higher. To give you one 
example, the first part of the channel, which is about 30 kilometres or so, is losing more than 
10,000 megalitres of water in a given year. That is a huge investment opportunity, if we think 
about the National Water Initiative and where we should go and invest. 

Senator McGAURAN�What is it as a percentage? 

Prof. Khan�As a percentage for this particular part of the channel, all the water has to go 
through. The total use on this particular channel is lower than the losses on it. 

Senator McGAURAN�What is the whole percentage? 

Prof. Khan�The whole percentage in terms of the total Murrumbidgee Irrigation Area from 
the channels is about 10 per cent, but channels vary from two per cent to 30 per cent. 

ACTING CHAIR�That is the channel that comes out the back of Narrandera? 

Prof. Khan�That is right. 

ACTING CHAIR�That is on the road from Leeton. There is a bit of sandy country there. I 
know the country. 

Prof. Khan�Absolutely. When the irrigation areas were designed in the early 1900s, they 
were not designed based on the most efficient way of doing it; they were designed for the easiest 
way of doing it. 

ACTING CHAIR�Yes, it was easy geography to get to it. 
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Prof. Khan�It is quite weird for me, if we do not have to supply a lot of water and the 
channel is just running parallel to the river, why we can�t go for another diversion and save some 
of this water. That can be a smart saving that can go back to the National Water Initiative. 

This next slide gives us a rough idea of the opportunities if we convert on farm. Conversion on 
farm is a complex issue. It requires a better understanding of soils, an understanding of the 
ground water, the type of crops we want to grow and the climatic conditions. The savings will 
change from year to year. In this slide I am trying to show how many megalitres per hectare you 
can save growing maize within the Murrumbidgee and Coleambally irrigation areas. Savings can 
be from less than 0.5 megalitres per hectare to close to one megalitre per hectare. This is 
assuming that we are converting from a flood to a pressurised irrigation system and we are 
assuming that the farmers are very good at both ends and they are using moisture sensors and 
other stuff. This kind of analysis has been done for a number of crops and we have come up with 
these numbers of how many megalitres you can save, but it costs money to save this water.  

The next slide is an example to highlight the fact that we need to look at the life of these 
conversions and not in short time spans. This is a 25-year analysis which shows the net present 
value of discounted benefits and discounted costs. I would like to highlight one aspect of this. It 
is an economy-of-scale question: if we can use the same centre pivot on more than one paddock, 
it makes it economically viable. But the payback period on this particular graph, which is about 
15 years for the best-case scenario, is too long for the farmer. We need to look into investments 
which can reduce this payback period to less than five years so that farmers will start thinking 
about conversion and providing this water for other users. 

This slide shows the things that Senator Heffernan mentioned. The work we are doing is quite 
unique. The problems are quite common in the rest of the world. This is a new initiative of the 
United Nations Educational, Scientific and Cultural Organisation�UNESCO. It is called 
Hydrology for the Environment, Life and Policy. In its pilot phase, which just finished this year, 
there were 25 catchments. Out of those 25 catchments the Murrumbidgee was the only one 
selected as the world reference. This work was taken as the world reference. Now the program 
has gone to its full implementation phase with 76 catchments, and the Murrumbidgee is still the 
world reference. We are leading similar kind of research in a number of countries such as India, 
Pakistan and China. 

To sum up, the point I would like to make is that it is not really difficult to find out how much 
water is there, but we need to adopt different thinking. We need to have systems thinking. We 
need to think about water as water systems and we need to identify the points where we can 
make the best gains. Take, for example, the Murrumbidgee. That one channel can give you a lot 
more benefits, compared to going about everything. The other important point with respect to the 
Water for a Healthy Country initiative is that we are trying to develop water quality and water 
quantity accounts. We are looking into opportunities for smarter water use, taking on board 
climate variability and climate change. I have not presented the climate variability work, but that 
is looking into whether we can forecast six months ahead so that farmers can be more efficient 
and more confident about whether to grow summer crops or winter crops. 

We are looking into how we can change the land use patterns�both with respect to the crops 
and with respect to the technologies we use�and gain maximum benefits. We are looking into 
how this kind of water account framework can provide better location and trading, not only 
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within the Murray-Darling but also within the whole of Australia. This framework will be 
converted into benefits which are available now. If we do not take advantage of them they will 
be benefits forgone. In a nutshell, this whole initiative is about trying to understand where the 
chances for peak performance are. It is the language of peak performance. It is not the average or 
best management practice. For example, there are average yields within the irrigation areas, but 
there are margins within which we can convert rice from 10 tonnes to 15 tonnes per hectare. On 
average, we can reduce irrigation for maize from eight to less than six or seven. So it is looking 
into where the points are for peak performance. 

Dr Dunlop�The work I want to talk to you about this morning is work that we completed a 
number of years ago. Rather than maximising on efficiency gains in the current system�the sort 
of work that Shahbaz has been talking about�we ask the question: what might future water use 
patterns be like over the next 50 years? The reason for doing this is so that people like 
yourselves and others can begin to ask the question: what are the best strategies and institutions 
we need to improve water use outcomes over the long term? I will start with a look back at the 
last 140-odd years. This slide shows the area of crops and sown pastures in Australia over the 
last 140 years. This one shows our best estimates of the amount of water used for irrigation in 
Australia over the last 140 years. This one shows the last 80 years in the Murray-Darling 
Basin�the diversions from the basin. 

The first lesson you learn from these is that the status quo for agriculture in Australia is a 
significant increase in land and water resource use. Can this continue? Clearly, it cannot continue 
in our current agricultural areas. The land and water simply are not available. So I think we are 
in for a flattening of those curves. The cessation of this increase is going to be one of the biggest 
transitions in Australian agriculture. This is what we are managing at the moment. It is not just 
some tweaking; it is a major transition that we are managing. It is already happening in some 
areas. You can see that here it is beginning to flatten off. But it is not particularly clear in the 
national-level signals. Indeed, not only is there likely to be a flattening off but also there is likely 
to be a decrease in the amount of water that is used for agriculture, certainly in some areas. 
There is simply going to be less water in the rivers. You have heard about climate change and 
you have heard a lot about vegetation changes in the catchments which are likely to lead to less 
water in the rivers. There is going to be an increase in demand for that water from urban areas 
and for environmental flows. 

I point out that past growth in agriculture has been largely from this increasing land and water 
resource use. In the future it will have to come much more so from increasing efficiencies�that 
is, doing what we currently do better�but also changing water uses, such as doing smarter 
things with water. As well as looking at past trends, we look at some of the issues that might 
drive change in Australia. What is on this slide is just a quick snapshot�I am sure you are 
familiar with many of them. With algal bloom in the Gippsland Lakes, we are learning more and 
more about our degradation in waterways and it is, I think, becoming less acceptable to rural and 
urban Australians alike.  

This graph shows what water is used for. These five bars show the total volume of water used 
in five agricultural sectors and the returns per megalitre for those sectors. The point there is that 
the majority of water is used for relatively low returns and the horticultural sector, with the 
highest returns, uses a relatively small amount of water. This is one way of estimating the returns 
from water; there are other ways of doing it. It points out that there are significant opportunities 
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over a long time�over several generations�for increasing the total value of the irrigation sector 
as a whole through changes in water uses. 

The last image on the slide is to remind us that 80 per cent of Australians live in urban areas 
and might not have daily contact with rural water and landscapes, but a lot of them care about 
land, water and biodiversity. There are a lot of them�they vote, they pay taxes, they consume 
agricultural products and, in thinking about the future of rural water, we cannot ignore their 
aspirations for rural Australia. 

We will now start looking forward. In all of these graphs, the orange colour reflects 100 years 
of history. The three colours represent three scenarios that we have explored. As much as 
anything, they are put up to demonstrate the capability that we have been developing for 
exploring and analysing different scenarios. I will talk you through some of them. This graph 
shows the total area irrigated in Australia. You can see it varies, from a doubling in one scenario 
through to a 40 per cent decrease in these other two. Half that increase would be in Northern 
Australia�this is after Andrew Campbell�s new research project tells us how to do it�and also 
a significant expansion in southern Australia, based largely on the efficiencies that Shahbaz�s 
work will deliver for us and using much of that water to expand our area irrigated. 

This next graph shows the area of horticulture. It is the iconic high-value irrigated use. It 
shows how, even with an overall decrease in the area irrigated, you can still achieve a doubling 
of the horticultural area. We have a doubling in these two scenarios, up to almost a four-fold 
increase in the blue scenario. These two graphs show the total volume of water used for 
irrigation in Northern Australia�almost 10,000 gigalitres�and in southern Australia. According 
to the National Land and Water Resources Audit best estimates, that would be well within what 
they call the �sustainability limits�. It is a very small fraction of the total volume of water there. 
The interesting thing about the southern Australia scenario is that we have decreases from where 
we currently are in all three scenarios, and the decreases vary from about 800 gigalitres through 
to an almost 9,000 gigalitre reduction in water used for irrigation.  

Senator BUCKLAND�Dr Dunlop, could you tell me the year scale? I can read the rest of it; 
I cannot read the year scale. 

Dr Dunlop�A hundred years and 50 years. The scenarios are 50 years and there is a hundred 
years of history�1900, 2000 and 2050. 

Senator BUCKLAND�Thank you. 

Dr Dunlop�These two graphs are the same two graphs that were at the bottom of the other 
slide�horticulture and southern irrigation. At the top there is a range of benefits that could be 
derived from all of these scenarios: more high-value commodities, represented by horticulture; 
more local processing associated with that; greater security for irrigators, resulting from less 
total volume of water being used, so there is more capacity there; better outcomes for fisheries, 
both commercial and recreational; better environmental outcomes, resulting from increased 
environmental flows that are possibly measured in the thousands of gigalitres rather than the 
hundreds of gigalitres; and, if some of the decrease from irrigation is used to supplement urban 
water supplies, there is greater security for urban water and reduced pressure on urban 
catchments, no new dams and increasing environmental flows in the Yarra, for example. 
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There is a whole range of benefits that could come from these sorts of scenarios. In healthy 
countries we are working to try to develop water benefits analysis�ways of identifying and 
analysing these and other benefits so that we can look at different scenarios and say, �How do 
they actually stack up against each other?� This provides the information for communities to then 
make choices that may lead to these scenarios. It also provides the information for policy makers 
and water managers to design institutions that may allow these scenarios to actually unfold, 
rather than locking into the current situation. Summarising that point, it is important to highlight 
that the future distribution of benefits and costs from any pattern of water use will depend 
critically on the way that our future water management systems�the ones we or you are 
designing now�are able to balance the short- and long-term benefits and the economic values 
against the social and environmental values. That is, then, balance the benefits that accrue to 
different people in different sectors and different places in the community. 

I will just summarise by saying that I think it is important to realise that we are actually 
managing�you are managing�a major transition in water use, from this increase to the 
levelling off and a likely decrease in water use. It is a significant transition. There are significant 
opportunities to substantially increase the total value of water use, particularly if you take a 
broad view of what water use is and of what value is. The future distribution of benefits from 
this water use will depend very much on how Australians value the different water uses and then 
how they recognise those uses and how they respond to those uses. That will potentially lead to 
significant changes in water use, as a result of recognising diversity of values. 

Mr Creighton�To conclude, water use is multifaceted; there are various benefits. That is a 
juggling act for all of us, particularly the community with information from places like CSIRO. 
A key role for science is to help underpin how we can have smarter use. If we get water accounts 
right, not only will we know where the water is but we will be able to link that into our markets, 
our trading systems, our entitlements, our licences and so on. Yes, I know there is a long way to 
go in terms of licences. In terms of systems management, I refer to the Perth example with the 
wheat belt. If we are looking for the points of intervention and the points of investment, we have 
to understand the system. It does not matter whether it is an urban system or a rural system. We 
have not got the dollars to do everything. We have got to find the key points to invest in. We 
need to do this in a way that thinks about the future. Shahbaz gave us the example of the 
irrigation channel through those sand lands versus, say, using the river. If we get it right now 
then there is a legacy for our future generations. We have got a goal for our flagship. It could be 
a national goal. It could be the basis of the way to move forward. Certainly we are hoping to 
position our science to support Australia�s development. That is a summary of what we are 
about. 

ACTING CHAIR�Thank you very much for that. I have to say that I am pretty excited and 
the committee is pretty excited. You have almost blown us away. I just think it is a fantastic 
presentation. The message for me is that all of Australia should know what we have seen this 
morning because, as I say, with public knowledge you get political courage. I look forward to 
selling the message that we have been given today to the wider community. Have you blokes 
given any consideration to somewhere like Sydney? It is a bit out of our charter, but as part of 
our water inquiry we have had all sorts of inputs. You talked about recycling. I think the Sydney 
system was designed for four million people. We have been given information that for $1,000 a 
company can supply a kit to a home that will reduce water use inside the home by 40 per cent. 
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As we know, there is more water used inside the house than outside in the garden. I think Sydney 
has a 40 per cent industrial and commercial use for water. 

Mr Creighton�There are a couple of things. First off, the flagship is also about urban 
Australia, but we did not present that today. We are starting in Melbourne, Sydney and Perth, but 
we know that all cities are important. In Brisbane there is already reuse because the industry is 
situated in some cases�it has happened through serendipity�near where the effluent pipelines 
go into Moreton Bay. So the BP refinery, for example, is using high-nutrient water in its cooling 
system. There are no problems for the BP refinery, but high-nutrient water is going into Moreton 
Bay, causing problems in Moreton Bay. We can do more of that. 

Then there is horticulture. We have a lot of work going through us and through some 
companion programs, and Land and Water Australia, about horticulture close to market. You 
grow a box of tomatoes in Bowen, for example, it gets transported down to Brisbane and all the 
rest of it. You might get $8 for that box of tomatoes. Somewhere between $4 and $6 is from 
packing shed through semitrailer to market; what happens on the farm is somewhere between $2 
and $4 of your profit. If we can get a lot of our horticulture closer to our city reusing some of 
that water, of course there are benefits. 

The third point then is things like ground water recharge. Perth is an excellent example. They 
have an official target, under the Western Australian water strategy, of 20 per cent of recharge 
supplying their water needs. We believe we can get to 30 or 40 per cent. The key issues here are 
about perception. We are working with the departments of health and so on, who are generally 
happy with what we are doing. But the community perception of reusing treated water is the 
problem. So we are putting in place a series of social analysis projects to understand how we 
move the community forward, how we work with the community and provide the information 
they need to start thinking about reuse water. For example, if you are talking about Melbourne, 
the new suburbs will be up the top. We can have package systems there. We can have most of the 
water captured in the suburb, used in the suburb and reused in the suburb. It is not a big deal in 
terms of technology, but the plumbing codes are not right. That is not our job, but it is about the 
policy and the science and the management. 

We have just done a report, which I will leave with the committee secretary, about 
opportunities for water conservation and reuse, and we came to two big blocks of activity. One is 
about policy�not our job, but here are some things that we know need to happen. This is a 
report based on meetings right around Australia with a whole range of urban practitioners. The 
other is about getting on and doing it. �Let�s get on and do some of this reuse work.� The thing to 
remember, though, is that the cost of reuse water varies substantially depending on where you 
are in Australia. In areas like Perth, yes, we can do some work in aquifers, but the desal plant, a 
$300 million job, is still likely to go ahead�no question about that. In other areas like 
Melbourne and Sydney opportunities for reuse are probably going to come in before desal and 
other opportunities. In other cities, there may be a new dam. It depends on which city and so on. 

In some areas, if you are looking at reuse as an opportunity, it might be good for the urban 
people��We�re doing the right thing��but economically it might be cheaper to buy the water 
off, say, agriculture. What I am saying is that there is a lot of work to be done in urban areas, and 
you have to do it with a systems approach; you have to think through the benefits and the costs. 
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The community attitude towards reused water is the big breaker at the moment, the big road 
block. 

ACTING CHAIR�Thanks for that. Do you think there is a need for a federal overview of 
the whole regime? In other words, should there be a capacity to bring all the states into line? I do 
not know if that would require constitutional change or something; I have no idea. But do you 
see the problems as having that sort of league of solution? 

Mr Creighton�We would all like to see the terms of reference and how this national water 
commission is going to work�to see what the National Water Initiative is proposing. I know we 
cannot have trading in the Murray unless we have thought through all the sources and points of 
that water in the Murray-Darling because it goes across four states. I know from doing the land 
and water resources audit that the data sets and so on are not only imperfect but in various 
shapes and forms. It is hard to get an understanding of exactly what is going on. I know that 
some of our irrigators�some of my friends are irrigators�have licences in several states and 
are always bitching that the tenure in Victoria is not too bad and the tenure in New South Wales 
is 10 to 12 years. There is all this sort of stuff they carry on with. It is not my role to comment on 
policy but I know that there are a lot of impediments�railway gauge effects, if you like�to 
getting Australia in the right position with its water use. 

ACTING CHAIR�We had a graphic example this morning from the Lower Balonne fellows 
who happened to be on the New South Wales side of the Queensland border. They just have to 
put up with what they have got. It is an environmental plan that is called �bugger-all��first in, 
best dressed and bugger the rest. I just cannot see how we can tolerate that sort of regime in the 
longer term. 

Senator BUCKLAND�I echo some of the things that Senator Heffernan said. You have 
reaffirmed my faith in the CSIRO as a real Australian institution that we need. I was excited by 
what you had to say this morning and I thank you for that. But there were some things I wanted 
to explore. I am a bit cautious about asking this because you have probably answered it and I 
was too slow to pick it up. Earlier on in your presentation you talked about the $20 million that 
is being spent. Where is it actually going? It is not going to your pocket, is it? 

Mr Creighton�Twenty million dollars is in our flagship. 

Senator BUCKLAND�Yes, but where is it actually going? 

Mr Creighton�I have a small team of people that is managing four main regional 
laboratories, if you like: south-west Western Australia, the Great Barrier Reef catchments, the 
Murray and urban Australia. We have scientists in CSIRO working across disciplines on this 
challenge. We have links with cooperative research centres, irrigation futures, Land and Water 
Australia et cetera. We have partitioned off Commonwealth money coming to CSIRO to deal 
with this water issue. Through further activities in CSIRO we are building that to make that 
program even bigger. In CSIRO through this flagship program�not just in water but in light 
metals, preventative health and so on�we are saying, �Government is giving us appropriation. 
How do we return to government, to their high policy needs, the science they need?� That is what 
the flagships are about. 
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Senator BUCKLAND�I will not embarrass you by asking if you think it is enough, but if 
you were given twice as much money to spend on this would it be properly utilised? 

Mr Creighton�I would be busier. We would all be busier. I am looking for more of a 
partnership. It is not about CSIRO; it is about science. It is about things such as the point you 
made before: an audit of our water resources. I did the land and water resources audit but we had 
to use existing data. There is a lot more to be known about Australia�s water. There is a lot more 
technology we have not got. 

We have just started a project with the dairy industry. In the last 10 years the dairy industry 
has something like doubled their production with half the water through just smarter use of 
existing technology. But what are the next big steps in technology? We need to get a level of 
investment in some long-term science and some �out there� stuff. I do not even know what that 
will be. My job is to manage rather than invent the new stuff. 

Certainly if you were going to give me twice as much money I would be saying that I wanted 
to put a decent set of programs in institutions and partnerships to look at some long-term 
innovations. I would be saying that I wanted to get a better handle on our water resources and 
understand exactly where they are�the whole water accounts issue. I would be saying that we 
need to think about social economic issues, the issues of licences, allocations, entitlements and 
trading, and the whole process of how we manage water, the benefits and so on. I would be 
saying that the projects I set up when I was back in Land and Water that Andrew mentioned are 
just the start of what we need to do in Northern Australia. That is just off the top of my head. We 
can always use more resources, but I would complete that comment by saying that we still need 
to make sure that the science engages well with the managers and the policy. 

Senator BUCKLAND�Looking at what we have been told, I was thinking as we went 
through it that it is time the private sector really started putting its money where its mouth is. I 
do not know if you were here at the time, but I will repeat that I think rice growers are one 
industry that is quite serious about doing something practical. I was very impressed when we 
spoke with some of that industry�s people. Is there much private sector investment in water 
technology and in improving water use? 

Mr Creighton�If you go to any water conference these days, there is a huge room with lots 
of private enterprises displaying a whole range of technologies. Shahbaz�s work is being done in 
association with Pratt Water, for example, whose submission we presented here today. My final 
comment before I hand over to Shahbaz is that Australian farmers, at least on farms, are already 
contributing through looking at technology, adopting technology fairly rapidly and looking to go 
beyond best practice. Yes, there can be more contributions but, if you look at the Murrumbidgee 
and the fact that it has status internationally, perhaps we are doing okay. 

Prof. Khan�Your comment about rice growers is a very good example of the Environmental 
Champions program. That is quite a big highlight of a proactive industry which is not doing 
things because of the fear of regulation. The other big one for rice growers is the use of the 
appropriate soils and looking into modern technologies like electromagnetics to make sure the 
rice is grown only on the most suitable soils. There is a further step in innovation: Coleambally�s 
irrigation is always considered an area which is on the lower side of things in terms of dollars 
per megalitre, but in terms of innovation it is one of the very best in the world. We are going 
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