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RIVER MURRAY — ISSUES AND OPTIONS 

Seminar presented to Colorado State University  
Friday, 27 April 1984 

Before actually presenting the seminar, I feel I should possibly outline 

my particular place in the scene in South Australia. As Director -

General of Agriculture, I am the permanent head (not so perma nent 

these days) of the Department of Agriculture whose responsibi l i t ies 

including not only regulat ion, mainly concerned with marke ting and 

resource management and protect ion, but also research and extension 

functions. My job is at the bureaucratic/polit ical interface and I relate 

directly to the Minister of Agr iculture, who is an elected 

parl iamentarian and a member of the Cabinet (Westminster System). I 

am a member of the SA Water Resources Council which advises the 

Minister of Water Resources on various policy issues. The Department 

of Agriculture has a close relationship with the E&WS Department, 

which is the Department responsible  for water resource management 

(irr igat ion, town and stock water supply, sewage and drainage). We 

look after the on-farm research and extension needs and the E&WS 

Department concentrates in the off -farm area. 

I haven't been a practicing economist for almost eight years —  

concentrat ing on keeping the Minister happy, farmer organizations and 

other interest groups reasonably quiet, and sailing a very f ine line with 

regards to the Chairman, PSB and the Under Treasurer. Certainly a 

multi-object ive function,  with many intangible variables.  
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So what I am going to talk about is largely descriptive, a mixture of 

inst itutional and farm level issues. I don't think for one moment that 

any of it wil l be new or novel, but I hope it is an interest ing case study.

What sort of a river is the Murray? Let's have a look at a map of 

Australia, which i l lustrates the extent of the catchment, ranging from 

Queensland, through NSW and Victoria, to South Austral ia. The 

Australian Alps is where a major hydroelectric scheme was bui l t 

immediately fol lowing W.W. II — the Snowy Mountain Scheme.  

Describes the catchment area and compares the runoff with both the 

Mississippi and the Zaire Rivers. The annual yield also vari es 

considerably. By world stands, a relat ively small runoff. Nevertheless, 

the Murray and many of its tr ibutaries have formed extensive alluvial 

f loodplains which support the principle irrigation areas of Australia. 

Describe. 

Now I would l ike to present a lit t le inst itutional history. Some of you 

may be aware of the c lose relationship between the development of 

the irr igation areas of the River Murray in Australia and those of the 

Western states of U.S.A. Alfred Deakin, a leading polit ician/ lawyer in 

Australia, before federation, in fact, lured the Chaffey Bros, from 

California to Mildura and piloted the Victorian Irr igation Act 1886. 

Elwood Mead, the f irst Commissioner of the Victorian State Rivers and 

Water Supply Commission, is reputed to have writ ten in 1901 of asking 

a Californian how he secured his water r ight. The answer: "First I  got a 

court decree, then I shipped in two men from Arizona who were handy 

with a gun."  

It was through Alfred Deakin and other lawyer/polit icians during the 

Convention Debates which preceded Federation that the State 

became, in effect, the grantor of al l private rights to water in 

Australia and we managed to avoid the complicat ions of the 
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doctrine of prior appropriation of water with its accompanying complex 

lit igation.  

However, having said that, I must admit we have seemed to be in a 

state of undeclared war over the River Murray since 1840. We even 

haven't agreed on the boundary between NSW and Vic, that is whether 

the boundary is midstream or on top of the Victorian bank.  

The history of endeavors to achieve agreement on the re putation of 

the f low of the River Murray and the equitable distribut ion of its yield, 

show that negotiations were often f iery.  

Victoria commenced irr igat ion development in the 1870s and by 1885 

both NSW and Victoria were claiming the right to divert all o f the f low 

of the Murray tr ibutaries arising in their states — with only minor 

concessions to SA. SA, on the other hand, claimed the right to suff i -

cient water for navigation. For the next 17 years nothing could be 

resolved. By 1902, short ly after Federation of the Austral ian States, a 

conference was convened to inquire into the conservation and distri -

bution of the waters of the River Murray. This conference recognized 

both the importance of navigation and at the same time recognized the 

need to allocate water for irr igat ion. Eventually f lowing out of the 1902 

Conference was the original River Murray Waters Agreement Acts of 

1914 and 1915.  

Essentially this Agreement specif ies the means by which the resource 

is to be regulated, how the cost for regulatory works is to be shared, 

and how the resource is to be divided between NSW, Vic toria and SA. 

The River Murray Commission (RMC) was formed in 1917 to 

administer the terms of the Agreement.  

This Agreement specif ies the minimum annual entit lement to SA, 

except during drought periods, when it is entit led to a share of the 
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available resources. This entit lement supply has been adequate for 

SA's needs as there has been only three annual periods this century 

when the State did not receive its entit lemen t f lows. There have been 

several t imes when monthly entit lement was not received but annual 

f lows have exceeded entit lement.  

SA has l imited the authorized diversions from the Murray. Since 1967, 

an embargo was placed on further irrigat ion development. Thu s the 

decision has already been made that the use of Murray water in SA for 

irrigat ion is not to expand any further.  

There will be increasing demand for water by Metropolitan Adelaide in 

the future, in competit ion with existing irrigation users. Metropolitan 

Adelaide's est imated future requirements rise from 75,000 ML in 1981, 

to 125,000 ML in 2001, and this will al l have to come from irri gat ion. 

How this will  be achieved wil l be an interest ing exercise?  

So much for the quantity arrangements which have worked reasonably 

satisfactori ly over the years.  

The most important issue from SA's point of view is water quality, in 

particular, salinity. The powers of the River Murray Commission can 

only be exercised over the main stem of the River Murray and not in 

its tributaries. At most, it can "make representat ions" to the states on 

water quality issues. It has very l imited powers to release dilut ion  

f lows. 

Some ten years ago, the Prime Minister called a meeting of the State 

Premiers and as a result a working group was established to determine 

what amendments might be required to the Agreement. The WP 

reported in 1975 and submitted its recommendations, the most 

important of  which involved quality standards for adoption by the 

States, and the capacity to make recommendations to the States on 

matters affecting water quality in the River.  
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There have been a series of polit ical postures and pirouettes, but st i l l 

no agreement. It seems clear that the key States, Vic and NSW, are 

not prepared to give the RMC decision -making capabil it ies. Nor do 

they wish to give up any of their constitutional powers regar ding the 

tributaries of the Murray, the management of which vital ly affects the 

water quality of the Murray System. There seemed to be some 

agreement that the RMC could make representations to responsible 

authorit ies within States whenever it seemed that p roposed 

developments might have an adverse impact on other parts of the 

River. In other words, reliance on moral persuasion.  

This could only work to the extent that the States undertook or were 

obliged to give the RMC advance notice of proposals of the 

opportunity to make representations. This has not been agreed to. It 

should also be recognized that as it stands the RMC can only act as 

the Commissioners are in unanimous agreement.  

So much for the rather messy inst itut ional arrangements. Let's have a 

closer look at the salinity story. The river drains not only the 

freshwater yield of the catchments' headwaters, but also accumu lates 

saline groundwater inf lows and the leachate of accumulated salts 

Sheet 6 from adjacent irr igation areas in its course to the Sea. By the 

time the river f lows into SA it has accumulated and concentrated the 

salt content to such an extent that for many periods this concentrat ion, 

together with further increases within SA, is harmful to the health of 

plants and exceeds the highest desirable level for drinking water as 

recommended by the WHO (500 mill igrams per l i ter, total dissolved 

salts).  

South Australia contributes 0.47 mill ion  tonnes of which 0.27 mill ion 

comes from natural sources, mainly from natural aquifers (salty) and 

inf low aggravated by river structures, locks and weirs. Yields of 

irrigated crops are signif icantly reduced and, in years of extreme 
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salinity, permanent damage has been done to horticultural crops. The 

combined economic impact of sal inity on irrigat ion, industrial and 

domestic users in SA was estimated to average $4 mill ion, per annum 

a few years ago ris ing to $10 mil l, in real terms by 2001.  

Salinity levels in SA f luctuate considerably — periods of high salinity 

are associated with low river f lows, and  are also accentuated as the 

level of the river fal ls following a sustained period of high f low.  

Given our exist ing state of knowledge regarding salinity criteria for 

various crops (we have used U.S. and Israeli data init ial ly) and using 

past records,  it has been estimated that there is only a 40 percent 

probability that water quality will  be  satisfactory for all  cur rent 

irrigated crops and about a 50 percent probability that salinity levels 

would exceed the WHO criterion.  

Even with the construct ion of all high priority salt mit igation and 

drainage works currently underway, salinity levels in SA will sti l l  be  at 

a level causing appreciable losses to irr igated crops, and costs to 

industrial and domestic consumers. Further measures, particularly on -

farm measures, in all States, are clearly necessary for any long -term 

solution.  

The main irr igat ion area in SA on the River Murray is known as the 

Riverland and consists of a number of project areas pumping off  the 

river, both government and private schemes. 

Citrus and vines are the main crops. Note that permanent plant ings of 

perennial crops is the dominant activity.  

Methods of irr igation are st i l l mostly furrow and over  canopy 

sprinklers, but in recent years there has been a signif icant trend away 

from furrows towards drip and microjet systems, encouraged by 

extension programs and to some extent, l imited availabil i ty of 
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concessional f inance. 

The continuing upwards trend in r iver salinity means increasing 

losses to growers and costs to consumers. This is an underlying 

problem which to some extent is already undermining the morale of 

the region. Many of the crops are suspect from the marketing point of 

view, part icularly canning peaches. Many of the grape variet ies are 

now not considered particularly desirable from the aspect of the 

winemakers. There is an obvious need for block redevelopment 

programs including the installat ion of improved irr igat ion and 

drainage systems, better irrigat ion management, and replanting with 

new crops. 

At the same time, rehabili tation of the delivery systems has become a 

major issue, particularly of the government projects. Al l this at the 

same time as the State government is suffering from  budgetary 

problems, severe competit ion for scarce f inancial resources, and 

becoming very concerned about the divergence between revenues from 

irrigators and escalating costs by the water delivery agency (E&WS). 

Let's have a look at some of the options and at tempted solutions. With 

regards to r iver sal inity (Issue 1), SA is endeavoring to try and reach 

agreement with the upstream States on an acceptable water quality 

standard at the border of SA and Vic. Programs are already underway 

in these States covering various structural approaches includ ing 

dewatering systems, drainage disposal projects, and various saline 

f low interception schemes. Similar approaches are being undertaken 

by the E&WS Department in S. Austral ia. These projects have been 

reasonably invest igated by one of Austral ia's leading consulting f irms, 

Maunsell and Partners, and priority ranked according to economic 

feasibil ity. In order to estimate yield losses, U.S. and Israeli data were 

used. My department over the last f ive years has been conduc ting 

research into a number of aspects in order to provide a better basis for 

management decisions in this whole area. For instance, the follow ing 

research and development activit ies are currently being 
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undertaken: 

(1) determining the relationship between yield of citrus and irr iga tion

water sal inity;

(2) determining the effect of irrigat ion practice on water

requirements, drainage, salt balance and yield of vineyards;

(3) evaluating irr igation equipment performance and preparing

improved guidelines; developing an Irr igation Management

Service (IMS) incorporating irr igation scheduling, salt monitoring,

etc. It may also include a pest protect ion service. The issue of

whether such a service should be provided by a government

agency, and if  so, whether it should be charged for — matters of

public/private benefit come to the fore; and

(4) studying the rate of adoption of improved irrigat ion pract ices and

systems, and identifying barriers to adoption. This will have an

impact on the development of suitable policies re: extension

programs and credit availabi l ity.

Issue (2)  concerns the need for redevelopment on farms. The

current impediments to redevelopment revolve around -

(1) Market uncertainty and lack of information and knowledge

concerning new crops. To a substantial extent, this can hopefully

be overcome by increasing the resources in the marketing area,

particularly with regards to new promising crops, and into

research and development of new crops in the region. Already

some promising crops have been identif ied such as avocados,

pistachios, almonds, and table grapes, not to mention a wide

range of vegetable possibil it ies. Many of the growers have been

used to growing crops with assured market protected by

government, e.g., VK and EEC. They have tended  to look towards

government to solve the marketing problems with these traditional

crops. This att itude is changing albeit rather slowly with some

growers taking their destiny into their own hands.

(2) The high cost of development and the long lead t imes to

breakeven, coupled with shortage of f inance is probably the

most important constraint.
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Provides some idea of the capital investment required and the break -

even t imes. 

In order to obtain more information and greater insight into this capital 

budgeting issue, the Department of Agriculture economists have 

recently developed an intertemporal programming model.  This model is 

being used to explore with growers a range of redevelopment 

strategies.  

The model developed is based on an approach developed by Wilfred 

Candler. The overall object ive function to be maximized is a weighted 

sum of net tax-free cash available to the f irm and the value of assets 

owned by the f irm at the end of the planning period. I have 

specif icat ions and more detail  on the model if  anyone is interested. 

Apart from providing information on the capital budgeting problem, the 

model can also be used to assess the impact of various policy changes 

(e.g., credit, water pricing) on redevelopment options. It can also 

accommodate movements between, and changes in, farm activit ies 

over t ime (supply responses) as economic circumstances alter. Product 

prices and input prices can be varied, changes in productivity, and in 

the role of adoption of technological innovations can be incorpora ted, 

as can the adoption of new crops and various credit pol icies.  

The development of this model wil l provide our extension economists 

with a powerful tool. This model may for the basis of a charge able 

service — again the issue of public vs. private benefit arises.  

Issues (3) and (4),  the rehabilitation of the infrastructure of the 

government schemes, and the increasing divergence between income 

and expenditure of the irr igation and water supply agency str ike right at 

the heart of the polit ical equation.  

The program of rehabi1itat ion.has been ceased, halfway through, 
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creating an obvious equity problem between the have and the have 

nots. As things stand, the economics of rehabilitat ion is frightening, 

involving a substantial investment per hectare.  

The issue of water pricing is very up -front polit ically. A recent increase 

in price of 28 percent led to a demonstration on the steps of 

Parl iament House. The E&WS Department has been accused of gross 

ineff iciency.  

A recent study conducted for the SA government made recommenda -

tions concerning possible changes to inst itutional arrangements. 

These included establishing a basic resource charge per unit of water 

for all users, including domestic and industry, and establishing 

irrigat ion boards managed by the irr igators themselves, responsible fo r 

their own destiny including water pricing and operating under the 

umbrella of the Water Supply Agency (E&WS). Already l imited 

transferability of water al locations has been introduced, and is having 

quite an impact. It will be interest ing to see if  the bu reaucrat ic "dung 

hil l" protecting inst incts get together with the irrigators to prevent the 

establishment of irr igation boards.  

Because of the complex issues involved in the Riverland including the 

polit ical issues, the SA government has committed itself  to estab-

lishing a Riverland Development Council . The general idea of the 

Council is to coordinate the various activit ies of government agencies 

including E&WS, Agriculture, Community Welfare, Tourism and 

Recreation involving the private sector and the local community, within 

the general framework of a long-term strategy plan for the region. I t 

will be interest ing to see how successful this approach wil l be — at 

this stage, it is not intended to give it a statutory basis. Considerable  

pressure is being exerted on the federal government to get it involved, 

particularly f inancially.  

Well, that's the story - probably nothing very new - full of complex 
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issues requiring some hardnosed and realist ic decision -making. 

This has not been evident to -date - will the future be any better.  
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