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Water for Australia— Submission

I ntroduction

The Water for Australia group offers a comprehensive plan for the management
of Australia’swater. It treats the water that falls on the continent as a national resource,
which can be harvested and supplied, equitably to users, both city-dwellers and
agricultural producers. The WfA Project combines the benefits of desalination with those
of water recycling to create sustainable agriculture serviced by salt-free country towns.

The Present Senate Inquiry

Thisinquiry seeks factual information relating to the management, use and supply
of water under different categories. Although these categories give the impression that
participants are going to suggest making the best of a deteriorating situation through
shoring up one aspect of the water story, or another, the Water for Australia concept does
not fit neatly into any of the categories: it presents a pro-active, total approach to water
management in Australia.

The WFA initiative, with its plan for the introduction of eastern and western Water
Grids capturing water, redistributing it, and desalinating it where necessary, would, if
implemented, represent a major innovation that would ensure the effective husbanding of
the nation’s most precious resource. To say that the range of innovations comprising the
Water for Australia project make up (c) “farming innovation” would be understating the
situation entirely.

Not taking a fragmented approach to the various problems of water use, but,

instead, putting all of the pieces together to ensure both the maintenance of a clean water
supply and its equitable distribution, the Water Grid concept shows that a total approach
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can be taken to water in Australia. By combining desalination — the solution to salinity —
with afforestation — the cure for desertification — the WfA scheme demonstrates an
overall approach to the upgrading of water management in Australia. Extending the
piping of water across farm and state boundaries maximises utilization of the planned salt
factories and averages out the collection and distribution of water on a geographical

scale.

(a) the development of water property titles
Thisis an extremely divisive concept, which tends to commodify water, virtually
ensuring that the richest farmers receive more water than others.

Through use of awater grid, available water can be distributed equitably
according to a property’ s ability to produce crops, the supply being limited only
by afarmer’s choice not to use their share.

(b) methods of protection for riversand aquifers Within aWater Grid area, rivers
would be protected through having forested wildlife corridors along their banks;
irrigation water would be delivered to cropland viathe Grid, and not extracted
from rivers. Subterranean water will be added to the Grids only in exceptionally
dry years from aquifers and artesian basins; the rate of extraction would not
exceed the rate of recharge.

(c) farminginnovation
Innovations which are within the WfA plan have been used elsewhere
individually, but not, as here, all together:

Forest strips covering 50% of a property.

Rotation of cropping strips with forests when the forest trees are
harvested.

Use of either subsoil, or drip, irrigation at night, pre-dawn.

Water Flow Collectors (covered dams) located at the lowest points of each
Grid sguare - collecting run-off during rain.

A bore-pipein each 1 sg. km Grid pumps groundwater to the Collector
maintaining alow watertable and removing salt from the soil.

Irrigation water is pumped from Collectors to crops and forests through
buried pipes.

Water that istoo salty for irrigation use is piped to the nearby salt factory.
Saline water is desalinated (reverse osmosis at Water Flow Collector
and/or processed at salt factory) with recovered water being recycled for
irrigation.

Electricity for bore pump, reverse osmosis and to move water through the
Grid is produced in solar power generators on roofs of Collectors.

(d) monitoring drought and predicting farm water demand
Traditionally, both predicting drought and gauging the amount of water a farmer
needs have been guessing games. The result at any one time has been the division
of available water allocation among farmers, and this has been hard to adjudicate.
Use of aWater Grid to redistribute water to farmers will be computer-controlled,;
and, such a system, as well as being suitable for the calculation of equitable
distribution, isideal for record-keeping —leading to areliable prediction of future
demand.
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At present, drought and fluctuations in supply — ‘demand’ being the wrong word
when no water is available — are extremely regional, and depend on local rainfall.
As such, future predictions of water availability and farm allocations are very
difficult to calculate.
Alternatively, with efficient water usage being a condition of the use of Grid
water; with forest strips moderating the environment of field crops; and,
ultimately, the feeding of Carpentaria water into the Grid, the supply of water into
aWater Grid system will tend to be averaged over the whole system, and will
balance out to being noticeably more than is available to the average farmer now.
(e) theimplicationsfor agriculture of predicted changesin patter ns of
precipitation and temperature
Considering that tendencies towards drought and rising temperatures are caused
largely by the human action of reducing vegetation cover — resulting in the
reduction of transpiration and its associated rain cycle —areversal of this harmful
action seems a more sensible response than an acceptance of its results.
A continuation of deleterious monoculture will exacerbate the observed negative
climate changes: thisimplies that aradical change away from monocultureis
indicated.
A re-establishment of partial eucalypt forest will moderate climate, ensure a
permanent ground cover, reduce the water-table, and provide a protected
environment for field crops in the non-treed areas between the strips of forest.
The WfA scheme, through the innovation of the Water Grid with its associated
desalination phase in the irrigation cycle, would, in fact, “drought-proof” the
agricultural areas in the Grid, ensuring aregularity of water supply.

Rationalisation

The present piece-meal system of water usage in Australia has reached the end of
its cycle, having developed obvious shortcomings: rivers have become salty drains;
dryland farming areas, denuded of trees, are becoming salty deserts; irrigated soils are
filling with salty water; and inland towns are crumbling as salt rises with the damp.

The common denominator in the deterioration of both water quality and soil
productivity issalt. Any successful water regime in Australia must take account of the
fact that the bedrock of the continent was formed in salty seas; hence, for agriculture to
become sustainable, this salt component must, in future, be factored into the way we
manage the water cycle.

How the Water Grid Works

The Water for Australia proposal has taken all of the necessary factors into
consideration. Water, falling asrain, is harvested in covered, sealed dams, called Water
Flow Collectors; water from these Collectorsis piped to irrigate strip forests alternating
with strip cropping; bore-pipes draw groundwater into the collectors, and maintain a
water table of approximately six metres; and, if the water from run-off or underground is
too salty for irrigation, it is piped, not to the fields, but to a salt factory for desalination.
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In salted and desertifying areas the installation of these Water Flow Collectors, on
agrid pattern of one kilometer, will keep the rainfall available locally, while the
associated bore-pipes, by lowering the water-table, will increase the amount of non-saline
moisture to the root-zone for both forests and crops. This recycle/desalination system
sweetens the soil by removing salt from the root-zone, brings salinated land back into
production, and increases the productivity of the land. The harvesting of salt —to be used
asan industrial resource —is simply a bonus, which will bring chemical industriesinto
the previously exclusively agricultural landscape.

In summary, installation of a desalination Water Grid will ensure aregularized
water supply in areas that had previously made a single use of naturally-occurring water
prior to its entry into aquifers or into the surface river system. Water will be pumped
from areas of collection to areas of need, and this water will not become unusable
through pollution with salt owing to the desalination cycle built into the Water Grid.

In Detail

Three Water Grid systems can be developed: one Grid in the eastern states— from
Queensgland through New South Wales and into Victoria; the second Grid in the Western
Australian wheat belt, serving farms, forests and mining requirements; and the third
serving the Northern Territory and South Australia.

Water can be fed into a fully-devel oped Eastern Water Grid from the high-rainfall
area around the Gulf of Carpentaria; thiswould reasonably be equivalent to
approximately two inches of additional rainfall spread over the three states' gridded
areas.

The use of worked-out minesites plays an important role in the Water Grid
scheme: the water stored in them will not become contaminated, because it will be
separated from the base-rock by impervious plastic. Storage lakes in open-cut sites will
support an aquiculture industry, and also provide tourist attractions; they will also be
called upon as a back-up to the Grid.

Each Grid square would have its Water Flow Collector connected to the Water
Grid by buried PV C pipes, they would carry water to theirrigated fields or to the salt
factory. These pipes—one for each direction —would be laid in shallow trenches with a
1km by 1km grid pattern; in these trenches, together with the pipes, would be the
necessary wiring for the control systems that directed the water around Water Grid. Such
agrid pattern can be extended progressively, over time, by digging more trenches, laying
pipes, and building new Water Flow Collectors.

The suggested starting unit isa 10km by 10km Pilot Project: this would be
sufficient to demonstrate the viability of the system over a grid pattern of a hundred
sguares; aso, it would provide the nucleus from which a sustainable Water Grid could
grow.
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The electrical power that drives the system — pumping water around the Grid,
powering bore-pipes, and applying pressure for Reverse Osmosis—will come primarily
from a solar power system (which isin development) on the roofs of the Water Flow
Collectors. Electrical power running the salt factory and other administrative buildings
will come from solar power units on the roof of the salt factory.

Forestry

For the sake of stimulating the water cycle as well as the lowering of the water
table, the WfA project includes a 50% forest cover. Thiswill not detract from crop
production as there will be more water available for crops, and the associated forests will
moderate the environment of the crops.

# Half of the width of a 1sg.km grid square would be under forest: these forests would be
five kilometers long, then they would aternate to avoid formation of wind tunnels.

# Hybrid halophytic eucalypts, developed by Saltgrow company, would be used as the
timber crop: they are quick-growing and salt tolerant; growing in parallel with field
crops, after twenty to twenty-five years they would be felled, and thiswould allow a
rotation between fieldcrops and forest.

The cutting of aforest plantation represents the time that a Water Grid goes into
profit: after the first forest is harvested the Water Grid area will be permanently in credit.
Aswell as primarily rationalizing the provision of water for agriculture and country
towns and secondarily providing the salt for new chemical industries, a Water Grid
development would stabilize the economy of the areaiit traverses.

I mplementation Framework

While the concept of installing engineering work across broad areas of farmland
sounds expensive and invasive, the alternative to major innovation in water services to
the salinating, desertifying areas is a continuation of the present degradation of land and
water.

It is suggested that the installation of Water Flow Collectors, salt factories and the
pipe grid that links them, be perceived as the innovation of a broad national utility: the
analogies are water reticulation servicesin cities, and the nationa electricity grid. By
starting with an “experimental” Pilot Project of a hundred grid squares (100 sg. km) - in
an area that has become unworkable agriculturally through drought and salinity - there
would be pressure from surrounding farmers to have the grid extended as soon as the
gridded land came back into production.

Although the concept of Public Private Partnershipsis currently popular with
governments, the innovation of afirst Water Grid, even though based firmly on known
technology, would be unlikely to receive investor support, because its return on
investment depends the time it takes for aforest to grow — even though it is of fast-
growing, purpose-bred eucalypts. For thisreason, the introduction of afirst Water Grid
is proposed as a publicly sponsored national utility.
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While farmers and country towns would be required to pay alevy for the
provision of the service plus arelatively small rate for water used through the system, this
would be far outweighed by the increase in productivity of the land together with the
reliability of the supply of water.

It is further envisaged that, owing to the extreme urgency of the problem of
managing water on this continent, financing for such a project be given the highest
priority, and that, once the feasibility study is done, publicly-created credit be provided —
as has occurred during previous national emergencies — for the development of Water
Grids.

Salt Extraction and Water Recycling

Considering that in Australia the base-rock is salty, and that this salt becomes
dissolved in groundwater, the treatment of salinity isintegral to the rational management
of water here. For this reason, the removal of salt from agricultural water is an essential
aspect of theirrigation cycle; asis observed at present, surface water drawn for irrigation
from rivers, or from the subsoil, becomes progressively saltier with successive re-use.
The only way that water can be successfully recycled for irrigation — on the same land, or
along the course of ariver —isfor the removal of accumulated salt during the irrigation
cycle.

While artesian water can have a sufficiently low level of salt for it to be used for
irrigation, relying on this deep, slow-flowing water for Australia’s agricultural futureis
not the answer to our water shortfall, because the artesian supply isfinite, and levels
continue to fall with increasing use.

In the WA scheme, salinity of water isreduced at two points: firstly, at the Water
Flow Collector, the saltiness of run-off and of water from deep bores is monitored, and,
where deemed too saline for direct use on crops, it undergoes Reverse Osmosis — with the
brine-off from this process being pumped to the salt factory; secondly, at the salt factory,
using electrical separation, salt is harvested from the water as salt crystals or brine
solution, while the water yielded from the process is pumped back to the fields.

In aWater Grid, there are two pipe systems: the narrower, 150mm, pipes carry
saline water to the salt factory; and the wider, 300mm, pipes distribute water from the salt
factory, to Water Flow Collectors and to crops and forests for irrigation. The pumping
pressure maintained in each system is 40 psi.

By introducing this desalination phase into the irrigation cycle, the WfA scheme
converts low-quality saline water into two valuable resources. industrially usable salt and
potable water; this permits the recycling of irrigation water on one property a number of
times.
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The electrical power, which is needed to drive the removal of salt in Reverse
Osmosis and electrolysis, comes from aform of solar power that is generated on the roofs
of the Water Flow Collectors and salt factories, respectively.

Feeding the Grid

A water grid that is set up for the transfer of both salinated and fresh water can
have its water content topped up by either/or both sea-water and tropical rain. In
Australia, most of therain fallsin the tropical north, and for this reason, with suitable
earthworks, a part of the summer rain that floods the land in the Gulf of Carpentaria
region can be captured and pumped towards the center of the continent rather than being
allowed to run into the Arafura Sea.

It has been estimated that such an input to an eastern Water Grid would provide
the equivalent of an additional two inches of average annual rainfall over the entire Grid
area. By the samelogic, sea-water can be introduced to the southern ends of Water Grids
— being pumped to a salt factory prior to being used for irrigation.

Why a Water Grid system should be introduced in Australia, particularly, is
simply the fact that this continent, unlike others, has no large rivers carrying great
volumes of water through the continent, nor does it have large snow-fed catchments
permanently feeding regular river-flows. Optimisation of a Water Grid system would
need an input greater than that delivered by the irregular rainfall, and this can be supplied
readily from the excess of fresh water falling in the north during the Tropical ‘Wet
Season’.

A National Water-Grid

Assuming that such an innovation proves its worth — starting with a single Desalination
Unit and associated grid — soon, farmers, in other salinity-prone areas, would aso press
for having the insurance of their own water purifying and recycling systems, and demand
their own salt factories.

Depending on the right blend of political will and common sense, the application
of desalination technology would prove to be both a necessity for farmersand a
successful experiment for agriculturalists. Scientific monitoring would discover that
areas, which, prior to desalination, were losing production, had, after joining a water grid,
turned their economies around.

After some desalination systems have been installed overseas, and the remaining
unconnected Australian pastoralists have realised that, in the face of encroaching salt,
they have no alternative but to become part of a desalination water grid, the nation’s
agricultural land will be covered by a small number of large, regional water grids.

The extent of a Water Grid is limited by the distance that saline water can be
pumped to a salt factory. The maximum distanceis calculated as 300km; an optimum
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distance is approximately150km. However, with a number of salt factories located
within a Grid system, its extent is limited by the availability of suitable soil and climate
for the growth of crops and forests. Installation of a Water Grid, with its 50% forest
cover, would tend to ameliorate the regional weather and reverse the trend of climatic
deterioration in the Grid area.

Decentralisation of Industry and Population

Salt produced by the salt factories will provide areason for the devel opment of
chemical industries in parts of Australiathat are far from the coast, and currently solely
agricultural. New workers, drawn to these more remote, inland areas will enrich the
culture of the countryside and boost the economy of rural areas.

With an increase of forestry in former dryland farming areas, the weather will be
moderated, people will be attracted to living, and working, in the hinterland as the
climate becomes moister and cooler, and, importantly, the economy will be boosted by
the production of hardwood timber for which there is a growing world demand. The
result of new salt and timber industries will be arenewed decentralization of population
plus an increase in GNP from these developing rural industries.

Desalination Applied to New Inland Urban Centres

Although most of the Water Grid concept concerns agricultural production, the
WA group has prepared plans for the reduction, and ultimate elimination, of salinity
from rural cities. Water that is pumped from the subsoil of towns within Water Grid
areas will be put into the Grid, and pumped to the nearest salt factory. Considering that
new towns are anticipated, for chemical workers and foresters who move into Grids,
these new towns will be built with suitable drainage sumps and pumping stations to
prevent rising water-tables from devel oping beneath them.

Science/R& D/Testing/Application/Engineering

Considering that the problem of progressive salinity is not succumbing to the traditional
methods of science, it istime to widen the search, to seek solutions beyond the basic
disciplines of biology, soil science and geology. With the problems of an excess of
groundwater and high concentrations of saltsin this groundwater, the twin solutions, of
the removal of water and the removal of excess salt from this water, will yield to
engineering methods rather than to agricultural ones. At the same time that engineering
methods are being applied to these processes of removal, full consideration must be given
to the regenerating soil, both to the ecology above the surface, and to the microbiol ogy
below it.

Sustainability

Salinity, like the reduction of fertility in farmland, isasign that Australian
agriculture isout of the pioneering, exploitative stage, when the productivity of land was
simply assumed. Now, two centuries after the beginning of European style farming, the
imbalances of an exploitative phase of farming are becoming clearly apparent: if farming
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practices suited to the unique Australian environment are not researched, then soil

fertility will continueto fall, and salinity will continue to spread through areas that have a
water imbalance. Without development of a maturity in agricultural methods — including
replacement of elements removed in farm produce, practices that maintain a deep water
table, and maintenance of arich microbial lifein the soil — Australian farming will
continue to deteriorate.

Of concern to the Senate Committee’' s present inquiry —if Agriculture isto be
continued — at the same time that water tables are being returned to pre-European
settlement levels, fundamenta changes must be made in our approach to using the
continent’s low fertility soils, which are underlain by saline bedrock.

Species

Once salinated soils have had their water-tables lowered to agriculturally-feasible
levels, agricultural research into crop species, and tree varieties, which will maintain a
sustainable environment, is essential.

Treesin the forestry strips would need to be fast-growing, hardwood species; they
would be chosen for suitability to their environment and would probably be selected from
the range of hybrid halophytic eucalypts produced by the Saltgrow nursery in
Queensland.

Rotations

The strips of trees and field crops would be rotated every twenty to twenty-five
years, depending on the time it took for the timber to reach millable size. In the cropping
strips between these long-term forests, cereals, field crops and pasture would be rotated
asin present mixed farming.

Irrigation

Water would be applied to crops using drip or subsoil irrigation methods, and this
would occur usually before dawn. The amount of water applied would be monitored
constantly to ensure that the water-table did not rise unduly.

Life of the Sail

WIfA would promote the use of methods that were conducive to the growth of
microbes and worms in the soil: this would cause an accumulation of humusin the
topsoil, ensuring retention of moisture in the root-zone. These conditions would be
created through regular irrigation, subsoil ploughing, the growing of green manure crops,
and ensuring that there was a reasonable plant cover cooling the soil at al times.

Economics

Digging Water Flow Collectors, installing pumps, laying pipes, and building salt
factories to establish the WfA, complete desalination system would be costly at the start.
However, L. Hogan has estimated that a typical system would reach the break-even point
after eight years; and that after the first crop of timber was harvested (20 —25 years),
installation costs would have been covered, and a particular instance of the WfA grid
system would go into profit.
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Engineering Work
A civil engineer with an extensive career, Laurie Hogan, has considered throughout his
working life how he might apply his engineering knowledge to finding a solution to
Australia s problems of water supply and salinity.

He has refined a system that involves the recycling of irrigation water, comprising
desalination and re-use of ground-water plus the efficient collection of run-off from
rainfall; the final result, which incorporates these factors, involves the redistribution of
water through a selected inland area via a Water Grid that ensures equitable water
distribution for irrigation. Reafforestation with commercially usable hardwood, of half of
the agricultural area assures alow water-table and along-term profitable investment.

The setting up of asmall WfA grid is probably beyond the resources of asingle
farmer, or group of farmers; it is also probably outside the operating plan of a
multinational corporation.

The construction of Water Flow Collectors, laying and burying of pipes, erection
of pumping stations and, of course, the installation of a salt factory are al cost intensive
activities, which are not likely to be justified by any private agricultural enterprise — or,
even, a consortium of farmers.

For thisreason, it is foreseen that public sponsorship would be the only way that
effective desalination systems could be installed — both for single units and for the co-
ordination of single grid systems, which will be amalgamated to form larger grids
containing two, or more, salt factories.

Prior to the setting up of afirst water grid, it would be necessary to tool up for the
making of special-purpose 300mm PV C piping, and for the solar-powered electrical
generators to be built into Collector roofs. Thiswould also need considerable seed
capital, which would most likely come from a government source.

Operational Costs

Considering that agriculture in Australia must be changed to become sustainable —
or otherwise have large parts of the nation’ s farmland become salty deserts — turning the
tide on sdlinity is, in fact, anational emergency, and there is, in the Constitution,
provision for the government to step in, in such cases.

Energy for Desalination

Discovery of alow-cost process for the desalination of saline groundwater
isavalid subject for research. Itislikely to involve reverse osmosis, but, if so, the
method of creating the electric power for this process is open to investigation: it would
probably involve some way of converting solar energy to electricity
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Replacement of Mineralstaken from the Soil

A vitaly essential part of a sustainable agricultural system involves
maintaining the fertility of the soil, and, in large part, this means replacement of elements
that leave the property in produce. With implementation of the Water for Australia
system — involving the recycling of water on afarm, and a greater intensity of agricultural
production — the maintenance of long-term soil fertility would require considerable
investment in ensuring the replacement of minerals that were removed in crops.

To be certain that desalinated farmland did not suffer ‘mineral-mining’ as
aresult of the inadequate application of minera fertilizer, crop analysis combined with
the provision of financial assistance —to ensure a suitable level of fertilizer application —
would probably be an essential part of farming within awater-gridded, desalinated area.

Monitoring of Soil Chemistry and Water Levels

Aswell as analyzing the levels of mineralsleaving afarmin trees, crops
and stock, the actual soil of such farms would need regular monitoring for changesin the
levels of itsminerals. Such testing, because of the use of recycled water, together with
the associated replacement of minerals lost, would be an essential requirement in using
the WA system — ensuring that it did not accelerate the depletion of minerals.

Ongoing Resear ch

Implementation of the WfA system, would be anew step in sustainable
agriculture in Australia, and hence, a“‘work in progress.” For this reason, an additional
cost in the innovation process would be ongoing research, which monitored the system
for unexpected changes in the soil, such as changes to the organic matter content, or
deterioration of soil structure. Of course, on the positive side, some additional research
costs would involve attempts to further maximize plant and animal husbandry in water-
gridded areas.

Balance Sheet — I nstallation of the Water for Australia Scheme

While there are costs associated with the running of desalination plants and the pumping
of water, the overall benefit of using recycled water via Water Grid systemsisall in the
positive.

Hardwood Timber

Planting the newly developed, fast-growing hybrid eucalypts, and watering them
judiciously, Australiawill produce, sustainably, a valuable product that isin demand and
produced elsewhere primarily from native forests: hardwood timber.

Increasesin Productivity and Value of Land

Farmland that uses water recycling and which maintains a deep watertable, while
benefiting from irrigation, is decidedly more profitable than the same land which
formerly supported only dryland farming, and depended for its moisture only on rainfall.
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The value of land incorporated into a water-grid will rise in value considerably, and this
will offset the expense occurred in having the Water Flow Collectors, pipes and salt
factoriesinstalled.

Industrial Development from Recovered Salt

Salt recovered from groundwater is rich in minerals, and does not contain only
sodium chloride. Thus, an industrial complex will grow around an initial Desalination
Unit; and, within these surrounding commercial concerns a number of elements will be
extracted while other salt products, such as pool salt, will berefined. A valuable
resource, which currently drains to the sea, or fills agricultural land, will be recovered
and utilized for profit.

Water Grid

Throughout awater-grid system, it will be possible to redistribute water to make
up for irregularitiesin natural rainfall. Thiswill make agriculture in these areas much
more predictable and reliable. Owing to the recycling of water and to the fact that trees
make up fifty percent of crop production in gridded areas, the climate in these areas will
improve. Theinstallation of water grids, with their associated forests, is probably the
best method of drought-proofing Australia, while also ensuring the national food supply.

Input of water to the Inland viathe Water Grid

Up to now, water has been the limiting factor in the development of inland
Australia. With the existence, however, of a system based on the pumping of water, it is
only sensible to use this capacity to take in additional water asrequired. Thiscould just
as easily be seawater astropical rainwater.

A Water Grid installed not far from an ocean, such asin southern South Australia
or near the southern coast of Western Australia, could, with the laying of additional
piping, draw seawater into the grid. Thiswould add water, for irrigation, to farms within
the grid, and supply the chemical complex with salt additional to that yielded from
groundwater. Such alink between the ocean and a Grid, or alternatively, between
tropical rainforests and a Grid, would buffer Australian agriculture against seasonal
fluctuationsin rainfall.

Proj ected Break-even Point and Profitability

While the costs of tooling-up for, and installation of, awater grid and its
associated salt factory, are high, correspondingly, the profitability of crops and stock
grown in areas using such recycled water are similarly high. This means that the time
taken for the profit on agricultural products to cover installation cost isrelatively short:
the estimation of time taken to reach the break-even point, where profit coversinitial
cost, is approximately eight years. After that, profitability rises quickly and the system
becomes fully profitable with the harvesting of the first timber crop: thisisin the range of
twenty to twenty-five years depending on the environment and the type of hardwood
timber grown.

After thefirst cut of timber, the system should be fully paid-for, and generating
wealth.
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Progressive Funding

While the cost of setting up aPilot Project would be high, it would start making
some profit within the first years, and this would continue to grow over the first two
decades. However, it would not be until the first timber crop was cut that the full
establishment cost would be covered. As soon asthe first salt factory was established the
grid could be extended without excessive cost. Economies of scale would apply to Grid
growth, and the profitability of extended areas would be greater than that of the initial
project. Asapublic utility with asmall profit built into its charges, the Water Grid's
income would soon cover the cost of its expansion. After the first timber stand was cut,
the establishment cost of additional Grid squares would be covered progressively by
revenue from users of the system.

Administration

Owing to the fact that the efficient management of Australia’ s water is a matter of
national survival, it would probably be best for a Water Grid system to be administered
by a publicly accountable statutory authority rather than a profit-driven private
corporation. Salt factories, being vitally essential to the successful operation of Water
Grids, would probably also be best retained in public ownership.

The satellite chemical industries making use of the salt products of the factories,
however, would probably be most successful as private concerns.

A Statutory Body

Who runs a Water Grid? The administrative body operating a Grid would be
responsible for its growth and devel opment, and, as such, would be responsible for
making the decisions about where to procede with the installation of new Water Flow
Collectors, pipes, and additional salt factories. Such decisions would need to bein line
with the good of the nation, and hence, the authority making them ought to be above
matters of private profit-making.

A Pilot Project

The place to start would probably be with a unit small enough to be a controlled
experiment, but large enough to be self-contained. The WfA designers suggest that such
an initial Water Grid be a salinated area of farmland that is out of production, and of 100
sg. km. Would it be possible to set up a pilot project to test the scheme?

Ownership
Considering that in adry continent like Australia, water can be equated with life,
it would seem risky for government to sell to private interests a utility designed for the

equitable distribution of water in arid areas. For reasons of national security, it would
seem that the equity of a national Water Grid should remain with the people.

Conclusion

If therereally is a catastrophe in Australian agriculture, and land really is being
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permanently lost to production — and possibly converted to desert, then can government
rationally ignore the Water for Australia proposal, which presents a scheme for the
sustainable management of water in threatened agricultural areas?

Robin Gaskell B.Agr.,Dip.Ed..
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' WATER FOR AUSTRALIA |

The Water Grid Transfer System

What is a Water Grid?

The water grid is a series of buried pipe mains, forming a square pattern of catchments, one
square kilometer in area. This configuration can be changed fo suit the topography of an
updulating land surface, maintaining the one square kilometer catchment area.

Each catchment has a Water Flow Collector (WFC), situated at the lpwest outfall point of the
catchment boundary. Each WFC has a storage capacity of 10 megalitres of water. In times of
crossland flows, including flood, the WFC is filled, and the flow proceeds mto the next
catchment, filling that catchment’s WFC. This is repeated until the flow is dimmished, or all the
WFCs are filled and ready to draw on for grid transfer or irrigation needs.

e Fonction and Benefits of the Water Grid

Th

Water grids are designed to harvest, store and distribute water evenly over a given area, to be
used for sustainable farming activities and to supply the water needs of large-scale tree

plantations.

The establishment of water grids would provide a tool to control salinity, at the same time
creating profitable salt and timber industries to fulfil domestic and overseas markets.

The grid hamesses water from all the sources shown on the grid operations flow chart.

The small catchments allow for fast collection of precipitation before the clouds that brought the
rain leave the area. This reduces loss from evaporation and soak that now occurs from the very

large catchments that now exist.

The bore adjacent to a WFC supplies traveling ground water and artesian water. A grid allows
the repeated use of traveling ground water for irrigation. Some fosses will occur from
evaporation and plant transpiration, before the water is returned to the ocean outfall.

The energizing of the water grid Asystem is provided by solar power generated by a specially
designed WFC roof. (The patent application has been lodged). The water grid’s electricity

supply could be integrated with the power grids, on an exchange basis, pumping off peak
time would make this an attractive proposition.

Water grids are designed to be centrally controlied by the use of power activated valves that are
between slice and gate valve design. The system can be over-ridden by hand in times of
emergency of special maintenance.

Water grids are designed to suit the frregular and scattered rain and weather patterns to collect
and distribute the water where required in this low profile continent of Australia.




i ———————————AS—————————
Laurie Hogan and Barry Dunn

The National Water and Environmental Plan

The idea of developing a plan to find a sustainable water solution for this low profile, dry
island continent of Australia started in 1953. Since then until now, the national water grid and
environmental plan has been painstakingly researched and developed.

Australia will not reach its true potential until we solve the water and salinity problems that
inhibit long-term sustainability.

Water for Australia has produced a practical plan including cost benefit analysis. The plan
has been formulated by using a holistic overview and lateral thinking, taking all of the
presently foreseeable problems into account and finding answers to each.

There have been many good ideas put forward during the long investigative period of the
WfA plan. We have selected five, which would work in harmony with the Water for
Australia plan, to be applied where best suited in the fight against the flood, drought and
salinity syndrome. They are as follows:

+ The slitting and forming of earth to form a microcosm environment; this is an
excellent method to restore depleted soils back to fertility.

«  The Peter Andrews system, using plants to cleanse the river or creek flows and a
series of detention weirs and canals to allow water to pass though topsoil of selected
areas improving the soil profile.

»  The old man saltbush system, to be used as a stock feed in dry marginal areas that are
not gridded and are frequently drought stricken.

«  The catch soak drains running in level contours around slopes, this is a well known
system that allows water to soak through the top soils slowing down the run off and
improving water conservation.

«  No till farming, which is suitable for special soil types and for use in areas where it is
necessary to reduce the cost of grain production. :

These systems all require water to function, coupled with the Water for Australia plan would
ensure the water required which would enable Australia to overcome most of its water,
salinity and environmental problems.

Australia’s total average annual water run-off (as per Civil College technical report inventory
for the 90s) is in the order of 397 million megalitres. Given a rate of $200 per megalitre, the
total value would be ninety seven billion dollars. We divert approximately 25% of the total
run-off, This diverted amount is small by the developed world standards. This 25% represents
99 million megalitres, at a rate of nineteen billion dollars.

Water for Australia’s aim is to increase the amount of diverted water from 25% to 50%. This
would produce an exira water value of nineteen billion dollars per annum and make available
extra storage of 99 million megalitres. We harvest this water by collecting run-off from small
design catchments, by the re-use of traveling ground walcr, plus water from desalination of
lowering water tables. In addition, we would use some of the excess of our northern cyclonic
wet seasons, and when necessary, desalinated ocean water. This additional water would be
stored or reticulated on to the rural zones by the use of water grids. This water would be
metered and applied to the crops by drip or subsoil irrigation.
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Water Grids
The design of the water grid system is harvest water from where it is in excess and transfer it

to where it is needed.

WTA first promoted piped water grids in the 80s — when no one appeared to listen. Then a
Queensland property piped water from a bore, serving its drinking troughs. This was
followed by the WimmeralMalley piped water scheme; and, Richard Pratt started replacing
some open channel irrigation with pipes all of which provided substantial water savings. The
obvious success of these projects has proved the value of the water grid system. Water grids
substantially reduce losses from evaporation and soak and the resulting salinity.

The pipe grids are made up of 300 millimetre ID plastic pipes, energised by gravitational
flows through drive heads, and pressure from the artesian basin. Solar powered pumping
would operate at each water flow collector. .

This arrangement maintains a pressure of 276 Kpa (40 lbs per sq.inch). These pipes form a |
square kilometre grid pattern, laid in a 1 metre deep trench for long life and ultra violet
protection, A 10 megalitre water flow collector (water storage facility) is constructed in the
corner of each square catchment, or in a depression in the low side of the catchment. This
pattern will be used in low profile country, changing shape to suit the topography, in
undulating areas zoned rural.

The enclosed water grid system allows water to be transferred long distances with minimal
contamination compared with flood waters, which pick up faeces, dead

animals and also spread fly and mosquito-borne diseases. One of the main

benefits of the water grids is the rapid collection of water in the small designed

catchments. This run-off is harvested before most of the cloud cover that delivered the
precipitation leaves the area. This helps prevent huge losses that now occur

from evaporation and soak in the very large catchments that now exist. Not much of the soak
water ends up in the river systems, but journeys to the ocean along the impervious layers
within the decayed mantle.

A bio-stabilisation system incorporated into the grids allows for desalination of the topsoil to
suit the intended crops by stenlising, scrubbing, adding organic matter, correcting and
balancing minerals and adjusting the pH as the particular soil

requires. This soil rehabilitation could not take place without the water grids, salt factories or
bio-stabilisers. Combining the grid with biostabilisers will return our

depleted soils back to high fertility production, and will guarantee the water that is needed to
drought proof the selected rural zones.

The grids’ operational functions are to harvest run-off’ water, ground water, and desalinated
water, that is stored or reticulated for use in classified rural zones and for other national use,
The grid operations are computerised and operated from central control stations. This is made
possible by using solenoid slice or gate valves to direct water through the grids. Salinated
water would be piped from farm collection dams on salt affected properties to the closest sali
factory for treatment via 100 millimetre ID plastic pipes running parallel and in the same
trench as the 300 millimetre 1D fresh water mains. This would allow continuous operation in
both salt reduction and water transfer.

All water grid pipe mains are buried along with computer control and electricity supply

transfer cables.
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The selection of PVC plastic pipes are made for the following reasons:

« Plastic is light to transport.

» Flexes with ground movement.

» Smooth bore reduces friction.

» Has a long life when buried.

« The main component of the pipe manufacture is our problem salt.

Land Zoning
Tt would be ideal o introduce land zoning of the non-urban areas of Australia. This should

help settle down much of the debate by the stakeholders within each category and prevent
overlapping in management of the various zones. The following is a suggested framework for
the zoning:

Environmental Zone
National Parks, native forests, wetlands, lagoons, rivers and sanctuaries, native title and
heritage areas, and archaeological sites, ecological corridors and reserves for protected

species.

Rural Zone
All types of farmirg, including salt resistant tree plantations, and rural support industry.

Mining Zone
Underground, open cut mining and quarry extraction areas, designed to leave behind water

storage facilities.

Forestry Zone
Land set aside for natural forests and forestry support industries.

Special use Zone

Government use, defence, water storage, utility easements. (portions of native title
could be considered for rezoning to any one of the groups. at the initiative of the
Aboriginal people) and areas set aside for future use.

Tourism Zone

Selected areas for tourism, which can occur in all zones.

As non-urban zoning would require much debate and long preparation for legislation to be
effected, discussion should start as soon as the first grid project is on the drawing board.

Once zoning is legislated, it should help reduce the arguments between the environmentalists

and other i_nteresﬁs‘

Salinity

It is now well known that the mishandling of the salinity problems in ancient Mesopotamia
caused the present deserts of Irag. Australia has used much the same open channel and flood
irrigation practices as they did some 4,000 years ago in that once fertile agricultural country.
Land degradation from the same causes is happening in Australia and the same deserts will
result if the old practices continue, It is useless to contemplate any long-term irrigation,
without putting in place a method to reduce salinity on the topsoils.
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That is why WfA has placed the importance of the establishment of 10 salt factories and the
use of bio-stabilisers. We will be using modern technology as necessary to reduce salinity by
four million tonnes of fossil salt per annum.

These salt factories would produce all of the pipes and fittings needed for the water grid,
using 57% salt and derivatives of oil or coal to produce the plastic pipes of PVC (polyvinyl
chloride). There would also be a range of salt products for domestic and overseas markets.
This salt industry would be both profitable and sustainable adding billions of dollars to the
GDP. There are critics of PVC piping, and we have taken a balanced approach with its
selection.

Mining

With cur current open cut mining, Australia is missing out on a great opportunity by
packfilling open cut mines. We need the foresight to mine to a hydraulic design. Eazh one of
the often very large excavations produced by current mining practice, represents a potentially
high capacity safe reservoir, which would be incorporated into the national water grid plan.
This is a vital component of the plan and backs up the operation of the water grid projects.
This would not create a great outlay for the mining industry. when the cost of reclamation is
taken into account.

The result would be pristine lake water storages, which can be used for aquaculture,
surrounded by parklands and native vegetation for the benefit of recreation and tourism.

The problems associated with acid and leachate have been dealt with in the design criteria of
the WFA plan. There are seven operational mines within Queensland’s Bowen Basin.

If the largest open cut mine in the basin is worked to a hydraulic plan, it would produce a
void when mining operations cease and after lining, capable of holding four Sydney Harbours
of back up water.

Tree Plantations

Tree Plantations are an important segment of the National Water and Environmental Plan.
These proposed plantations would be grown in 50% of the rural zoned areas. The plantations
would be set out in a north/south configuration, half a kilometer east/west and five km,
north/south. They are offset as shown in the plan. This design allows for fire protection
access, some wind protection for crops, while allowing sufficient sunlight for crops and farm
animals. These plantations help bring back fertility by returning leached nutrients to the soil
from bark and leaf litrer. ‘

The trees also maintain lowered water tables thus helping prevent salinity. The role these
plantations play is important in the sustainability of the plan. They also assist in reducing
global warming and preserves native forests.

The harvesting of these tree crops will support a very large timber industry, providing several
thousand jobs in the country, where they are needed, and will add substantially to the
Nation’s GDP.

Fach plantation is composed of a monoculture of fast growing native trees selected for
straight trunks and salt tolerance. Overall there would be a variety of types or species of
native trees used in different plantations. Some may be fire resistant or enrich the soil or be
useful in other ways.
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Going back some thousands of years to the ancient Middle Fast, examples may be found that

prove the importance of native trees to survival (From Ronald Wright’s *A Short History of

Progress’)

« 4 small civilization such as Sumer, dependant on a single ecosystem and without

high ground, was especially susceptible to flood and drought Such disasters were

viewed, then as now, as acts of God (or gods). Like us, the Sumerians were only

dimly aware that human activity was also to blame. Flood plains will always Jlood,
sooner or later, but deforestation of the great ' watersheds upstream made

inundations much fiercer and more deadly than they would otherwise have been.

Woodlands, with their carpet of undergrowth, mosses and loam, work like great
sponges, soaking up rainfall and allowing it to filter slowly into the earth below;
trees drink up water and breathe it into the air. But wherever primeval woods and
their soils have been destroyed by cutting, burning, overgrazing, or ploughing, the
bare subsoil bakes hard in dry weather and acts like a roof in wet. The result is flash

floods, sometimes carrying heavy loads of sift and gravel—-like liquid concrete.”

The Environment

The plan is in balance with the environment. In fact, it improves the river systems in the
following ways: it provides most of the water for rural production by collecting water as
stated earlier. Without the plan this water would not be available. The grid water lessens the
rural demand now taken from the river flows.

The cnvironmental part of the plan is to protect the running rivers and creeks by gradually
installing fenced wild Jife corridors between 20 and 50 meters either side of the riverbanks..
The make up of this bush filter plan would be of native trees, shrubs and grasses. This allows
wildlife to access National Parks and habitat areas by the river routes. :

The riverside growth acts as a filter for farm chemicals and nutrient run-off. These fenced
corridors protect riverbanks and the extra shade provided by the trees plus the increased river
flows, helps to reduce toxic algae growth. The protecting tree and shrub cover on the banks

also reduces flood damage.

In times of long, intense drought, the plan provides the river systems with some water to
maintain a low flow.

Tree plantations are another environmental improvement. They supply the timber industry’s
needs, without destroying old growth forests. The salt tolerant plantations are grown in
harmony with the farming operations by protecting the soils and crops, and reducing salinity
by controlling water table levels. The timber crops are rotated with the farm crops when a
plantation is harvested. This rotation procedure, using mainly organic fertilizers and
chemicals if needed, guarantees sustainability in our future farming practices.

Ten salt factories also benefit the environment by gradually reducing the salinity problems of
Australia.

The footprint of the grids is not as big as one might think when first hearing the plan unfold.
The rural production zones are the only areas where the gnd system would be laid, apart from
some single pipe easements, bringing in water from some of the

storages. P6...
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Surely there is sufficient balance provided in the plan for the adoption and construction of the
national water and the environment plan.

We should cease the rhetoric and construct a rational future plan using a blend of modern
technology and common sense. The mistakes of the past are there for us 1o see $0 that we can
now overcome thousands of years of the sad history of land abuse by people not
understanding the consequence of their actions.

Financing the Plan

The Water and Environmental Plan is broken up into eight segments. They are as
follows:

1/ Construction of the pipe grids and water flow collectors, including energising and running
costs, funded by governments.

2/ Construction of major back-up mine storage, funded by governments and miners.

3/ All work associated with river restoration and environmental matters, funded by
governments and part of the allocations to the following instrumentalities; the environment,

National Parks, tourism, Landcare and private donation of work or cash.

4/ Soil restoration and tree plantations within the rural zones will take place, funded by
governments, forestry, farmers and the timber industry.

5/ Qalt factories would be funded, owned and managed by farming co-operatives and
private investment.

6/ Access roads and public utilities, funded by governments.

7/ Area bio-stabilisation, funded by farmers with help from governments by way of interest
free loans.

8/ All other parts of the plan funded by government and stake holders.

All expenditure will be returned to government with a profit over a reasonable time span by

the following cash flows and expenditure savings:-

«  The sale of 196 million megalitres of water per annum equals thirty eight billion
dollars. The return on this water would be from rural activities which ultimately
would.be returned to the Government

« A reduction of government funding for drought and flood relief.

+  An expected doubling of rural income from rural production.

«  Income from newly established manufacturing industries created by the plan.

« Income from growing our timber industry to be one of the largest in the world.
P7...
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. Income from a large salt industry producing billions of dollars per annum.

+  Income from the increased tax take.

+ A large increase in gross domesti¢ product.

«  The projects will breathe life back into the declining inland towns and cities.
«  Create hundreds and thousands of new jobs, over time.
«  Stop the population drift to the coastal cities.

« Rebuild our depleted topsoil and improve our environment

«  The new industry of area-rchabilitation, for our now unproductive agricultvral
land.

The Council of Australian Governments is quite capable of funding this nationbuilding
project.

It is vital to build this infrastructure now, while the economy prospers.

The plan should remain intact; no part of the plan should be removed; only input into the
improvement of the plan should be considered.




The Transfer of Part of the Northern Australian Tropical Run-off

This proposed transfer would supply the water grids of the three Eastern States. It is both
practical and affordable and though it may appear a large mfrastructure undertaking, it would be
an essential asset to secure Australia’s future.

The Northern Gulf of Carpentaria’s mean annual run-off is m the order of 92,500,000 million
megalitres per annum, which takes place in the wet season.

The plan requires the collection and pumping of 32,472,000 megalitres from this source over
300 days. As the wet season last approximately 90 to 120 days, it will require lake type storages
sited along the catchments with a fotal storage capacity of approximately 75,000,000 megalitres.
This storage is in excess of requirement but allows for evaporation and local use, also allowing

for poor wet seasons,

The grid system provides the opportunity for the north/south transfer of part of the tropical

rainstorms occurring in the Gulf of Carpentaria regions of water at 6,780 megalitres per day,
which equals 2,034,201 megalitres per annum. The balance of the transfer is by 2 culvert
tunnels, each to be designed using grade and pressure to have a flow velocity of 600 cubic
meters per second. This water takes 6.7 days to reach the southern extremities. of the grid,
including the rainfall within the grid area. The sum total of all this storage capacity plus the
artesian groundwater and traveling groundwater, and desalinated water from lowering water
tables, would provide sufficient water for an estimated 660,000 square kilometres of very

productive rural activity.

Taking excess water from this region should not create a damaging effect on the fish breeding
mangrove area as the water disturbance created by the dramatic high tide effect running in and
out provides similar conditions to land flows. The exception is the flood plumes that carry some
food, but these flood flows also rip out precious soils and the plumes destroy coral reefs. In
balance, taking all the relevant evidence into consideration, it could be said that reducing the
amount of flood discharge along the Northern Australian coastline is an environmental
inprovement.

It is certainly incomprehensible to let the greater part of 92,500,000 million megalitres at a value
of $18.5 billion dollars, run into the sea and then to desalinate the ocean water at great expense
to both the environment and taxpayer. The grid is the answer to using the excess of the
precipitation from the seasonal tropical downpours. This excess water should be used to help
irrigate the drought stricken land, where farmers are trying to survive and many towns and cities
are now short of water.
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Mew technology is being used

to help monitor the extent

of dryland salinity threatening

large arens of Australia’s

agricultural zone,

he term Cdrviand salinin”
strikes fear inte the hears of
many Australian farmers.
Some call it the “"white death’
because it conjures up images of
lifeless, shining deserts studded with
dead trees. Fears of the “white death”
seem  justified. Dryland  salinity
currently affeces about 2.5 million
hectares of landd, mostdy i southern
Australia  angd causes  damage
totalting 5270 million each vear,
Divland salinity is widespread
aoross Australias sgricultural land-

v Tt it is worst in the mediuni-

ta-fow r;.nnhzh areas of southern
Australiz, Salirly “hot-spots” include
the Liverpool slains of northern New
Suuth \\’:E%L?w the Yass River valey
arowmd £ rra, the upper sotth-
st ol Souih -\ezsu‘a!ém Foanwaron
islaind, the Sictorian mailee and
Wostern Australias wheathein

'

he waorst alfecied:

HEREE

b5
autharnties there estimate thar 1.8
million hectares in the region cur-
renthv sulfer frorm salinise Worse sull
thev think that this area could double
within the next 13 ta 25 vears i no

action is taken. In all, a staggering &
million hectares are at risk of becom-
ing saline tn Western Anstralia,

On the eastern side of the conti-
nent, about 200,000 hectares of
Australia’s most tmportant catch-
ment, the Murray-Darling basin, are
afflicted. Tt is predicted that this

Tabis

number

Wastern Australia -

South Australia -

Victoria

New South Wales l20 000
Tasmania 20,000
Queensland 19,000
Northern Territory minor
Total 2,476,000

* includes areas already affected
Source: Land and Water Resoufze

could increase to a million hectares
by the vear 2010, The concentration
of salt in the Murray River itself is
on the rise, with serious implications
for Adelaide’s water supply, as well as
that of many towns and farms in the

Murray-Darling basin.
Table 1 shows the

estimated

Hectares at risk™

6,109,000
- 600,000
unknown
5,000,000
unknown

74,000
unkrown

>11,783,000

Search and Deveiopment Ccrporatmn which

manages the Natoral Dr"yland Sahmty Research nd De‘(elopment Program an behaif of

invoived stakeholéers and age
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number of hectares of Australian farm
land affected by salt in 1996, and the
number of hectares that could be
affected if no solutions are found.

What is dryland salinity?
There are two kinds of soil salinity:
dryland salinity (eccurring on land
not subject to irrigation) and irri-
gated land salinity. Both describe
areas where soils contain high levels
of salt. Usually, planits and soil organ-
isms are killed or their productivity
is severely limited on affected lands.

Much of Australia’s landscape is
naturally saline — think of the great
salt lakes in our interior. Many of
our agricultural lands also contain
vast reservoirs of salt, but normally
these are held deep within the soil
profile where they don't affect plant
growth. The problem occurs when
this salt is brought to the soil surface
by rising water tables.

Surprisingly in such a dry con-
nent as Australia, salinity occurs when
there is too much water, To under-
stand why salinisation occurs, you
need to understand ground water,

Usually, at some distance below
the surface, the soil is saturated with
water. It is not quite like an under-
ground lake — the warter is most com-
moniy held within the soil profile
rather than in some vast underground
cavern. The top surface of the ground
water layer is called the water table.

Ground water recharge is the
amount of water being added 10 the
ground water. If this is higher than
discharge, which is the amount of
waler lost from the ground water,
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then the water able rises. As it does,
the water dissolves salt held in the
soil profile, and the salt becomes
more and more concentrated as the
water moves upwards, If the salty
water keeps rising, it eventually
reaches the surface and subsurface
layers of the scil. The water evapo-
rales, jeaving the salt behind.

Why is the ground
water rising?

In our quest to prepare Australian
soils for agriculture, we cleared trees
by the billion. Yet trees played a cru-
cial role in maintaining the water
balance in our ancient soil profiles. It
was our success in clearing trees that
has led to the development of dry-
land salinity. (Irrigated-land salinity
is caused by a similar effect - the
application of excess water to land
causes the water table to rise. The
problem is made worse if the irriga-
tion water itsell is also saline.)

Trees help control ground water
levels in two ways: by decreasing
recharge and by increasing discharge,

Decreasing recharge

Most ground water recharge is sup-
plied by rainfall (except in the case
of irrigated-land salinity), and more
of it reaches the ground water when
trees are cleared. This is because
trees develop extensive root systems
to trap the water, which is then used
for tree growth or returned to the
atmosphere by evaporation and tran-
spiratior. The amount of water that
percolates below the root zone of
crops and pastures is estimated to be
10 1o 100 times the amount percolat-
ing below trees.

increasing discharge

Trees also play a role in discharging
ground water. The roots of many
Australian tree species reach down
deep into the ground, often making
contact with the water table. During
drought, such trees use this water in
order to survive and keep growing.

Solving the problem
If salinisation is caused by the
removal of trees from the landscape,
it seems logical that putting them
back will solve the problem, Farmers
throughour the couniry, including
those in zones most affected by
salinisation, have embarked on a

massive tree-planting campaign, giv-
ing hope that the rural landscape
will recover from its many ailmenis,
including salinisation. The ability of
trees to reduce salinisation is stll not
fully known, aithough they have
been shown to lower water tables in
Some areas.

In the meantime, programs such
as the Joint Venture Agroforestry
Program have produced guidelines
i ensure that any trees planted have
the maximum positive benefit. For
example, healthy, highly productive
trees will be more effective than less
productive trees in lowering water
tables because they will use more
water. Some farmers may be rempeed
to plant trees on the salty areas, but
unless these are specially adapted to
saline soils they may not grow well
and therefore not play much of a role
in solving the salt problem. In some
situations, trees planted higher up in
the catchment, in areas of high
recharge, may be more effective.
And, in general, the more trees
planted, the more impact they wili
have on water table levels,

Tree-planting is just one of many
strategies that show promise in the
fight against salinity. For example,
deep-rooted perennial crops such as
lucerne lower water tables and may
often be a viable alternative to trees.
Iu places where soils are likely o
vemain saline for some time, salt-tol-
erant species such as saltbush
which can be eaten by sheep - have
had some suceess. Scientisis and agri-
culturalists are working to enhance
the salt tolerance of orther plant
species through breeding programs.

Innovative farmers are experi-
menting with other possible solu-
tions. For example, driven by the
knowledge that salt is a potentially
vatuable product, some farmers are
pumping their saline ground water
into evaporation ponds. The salt har-
vesied from these ponds can be seld
as a Taw material in the production
of sodium carbonate and sodivm
kydroxide, or as table salt.

Monitoring the problem
In the past, Farmers estimated the
extent of salinisation on their prop-
erties in response 1o questionnaires
issued by the Australian Bureau of
Statistics. This methed is theught to
have underestimated the extent of



salinisation, partly because the defin-
ition and recognition of salinisation
varies between farmers, Nor do such
methods provide maps of where the
salinity ts, where it is spreading to,
or the rate at which it is spreading.
In recent years, new 'te_:(;ﬁniques
have been developed for monitoring
salinity. Most involve what i known
as remote sensing, This'is the collec-

face, Such technology éari }
gather a range of informatiot
to salinity, Often remot
involves cameras that caf'n
electromagnetic radiation ‘parricu-
tarly visible light and infrared light ~
reflected from the Earths surface.

Different parts of the electro-
magnetic spectrum provide informa-
tion about the Earth's surface that
may be useful for the detection
of salinisation.

A number of techniques to col-
lect and analyse electromagnetic
information have been tested, For
example, colour infrared film can be
used to take photographs from aero-
planes. Different colours (corre-
sponding to different wavelengths
within the infrared band) will show
vegetation under varying levels of
stress, which can then be related 10
the degree of salinity. Dark-green
vegetation produces a bright red
image, light-green foliage a pink
image, barren saline soil a white
image, salt-siressed vegetation a
reddish-brown image. U such pho-
tographs are taken of the same area
over different years, changes in
the pattern of salinisation can
be monitored.

Another airborne electromag-
netic sechnigue makes use of the fact
that electrical conductivity increases
with increasing salinity. It inveolves
an aerpplane flying low over the
greund. Mounted on board is an
clectromagnetic transmittey and
trziling behind on a cable is a
receiver. The transmitier sends out
pulses of electromagnetic radiation.
When these hit the ground, they
induce a magnetic field in the
ground that is proportiGhal¥s the
grounds conductivity. Thisinduced
magnetic field is recora:efl by the
receiver trailing behind the airér

Increasingly, scientists are also
using satellite images to analyse
salinity patterns across large areas.
Most images are supplied by a series
of scientific satellites known as
Landsat. These orbit the Earth,
recording information about the
electromagnetic radiation reflected
by the Earth's surface.

Ir Landsat satellites, an instru-
ment called a thermatic mapper
makes regular observations in bands
ranging from the visible 1o the ther-
mal on each area of the Earth’s sur-
face, sending the information back
1o Earth. Many scientists consider
that data produced in this way can
be used effectively for the detection
and monitoring of salinity, and
experimental results support this
view. In a recent study carried out by
CSIRO Mathematical and
Information Sciences, a remote sens-
ing technique in three study areas in
Western Australia was triafed. At one
study site, salt-affected land was
mapped remotely at an accuracy of
almost 100 per cent. Accuracy was
lower at other sites, but refinement
of the techniques will continue to
improve results,

Predicting where
salinisation will occur next
A number of factors determine the
vulnerability of sites 10 salinisation.
These inchade:

+ the position of a site within a
landscape - generally the lower it
is, the more likely it is that the
water table will reach the surface
and cause salinisation;

»  soil type;

* management — such as the extent
of clearing;

« rainfall.

Combining information on these
and other factors could allow the
prediction of sites vulnerable to the
saline menace. This is where a geo-
graphic information system {GIS)
can play & rele. G15 is a computer
application that involves the storage,
analysis, retrieval and display of data
that are described in terms of their
geographic location. The most famil-
iar type of spatial data is a map —~ GIS
is really a way of storing map infor-
mation electronically.

A GIS has a number of advan-
tages ever old-style maps. One is
that because the data are stored elec-

To understand
why salinisation
occurs, you need to
understand ground
water.

tronically they can be analysed read-
ity by computer. In the case of salin-
ity, data on rainfall, topography, seil
type ~ indeed, any spatial informa-
tion that is available electronically -
can be used to first determine the
combinations most suscepiibie 10
salinisation, and then to predict sim-
ilar regions that may be at risk,

Much informarion is already iz a
form that can be used in o GIS, and
more is being added continually ~
including that produced by Landsat.
As the databases and prediction tech-
niques improve, farmers and land
management agencies will be better
piaced 1o wage an assauit on salt,

Predicting and preventing
the advance of salinity
The knowledge gained from the new
monitoring technigues, along with
that generated by decades of paiustak-
ing field research, is offering many
insights to the causes of salinisation.

Importanily, this is aiding in the
development of methods to predict
sites most at risk of salinisation so
that preven:ative measures such as
tree-planting can be taken. Armed
with the information such methods
will provide, a coordinated commu-
ity response could succeed in com-
batting the white death, before it eats
out our agricultural heart.

For more information see the NOVA
web site at wwwscience, org.au/noval.
NOVA is an Australian Academy of
Science profect.

CASUAL WORK AVAILABLE

Patent & trademark searching firm requires a chernist
to assist with patent searching on a casual basis.

For details please phone

R.E.KEMP & CO, P/L
(02) 9252 2099
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Salinity

IMAGINE & scheme where prod-
ucts worth hundreds of millions of
dollars are extracted from Murray-
Darling basin salt In a way that
helps provide a longterm solution
to  basin salinity woes, and
townships with new sources of
. fresh waler.

That's what Dr Hal Aral, of CSIRO
Minerals, has in mind, and small
demonstration scale projects are
already underway, or in the wind,
to help bring it about.

Dr Aral says substances dis-
solved In the salty groundwater
can be used I a wide range of
PrOCesses.

They include making fertilisers,
fight metals, plastics, industrial
chemicals, off refining, pesticides,

glass, fibre glass, ceramics,
hleach, soaps, detergents, dyes,
inks, sewage treatment, sugar

refining and alcohol brawing.

And that, he says, I8 just the
short list.

Some chemicals extracted from
salt could be algo used In
processing titanium from the huge
de%»sits of mineral sands the
CSIRO has identified in an area
stretching from Horsham in Victo-
ria, north to Broken Hill in NSW
and edging into South Australia,

Dr Aral said if nothing was done
about salinity Adelaide’'s water
would be undrinkable in 20 years,
and in 50 years the river wafer
would be toxic to most crops,

“By 2100 the whole system will
be carrying 16 million tonnes of
salt a year.” .

He said moves to store saline
water in evaporation basins were
likely to prove only a temporary
solution, because they would
lrave a million tonnes of salt &

ear thai over time would leach

ck into the groundwater.

“Plang to pump saline water into
the sea require costly pipelines,
bigh energy and constant mainte-

nance, and are throwing away a
jot of useful substances,”

His plan involves setting up a
network of solar powered desali-
nation plants at evaporation
ponds (where saline irrigation
taitwater is collected) to extract a
range of chemicals.

One by-product could be fresh
water for use by nearby towns,
and some chemicals extracted
could be furthey processed on site
into other useful industrial prod-
udts.

Dr Arai said once common salt
— sogium chloride — was €X-
tracted, the water, known as
shittern,” still contained magne-
sium, potassium, sulphates, bo-

TEE LAND g
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Pheto: Liz Bull

ron, strontium, bromine, ode YT k0ol salt industry

According to program leader
industrial minerals with CSIRO
Minerais, Dr Graham Sparrow, an
industry in va!ue-addkngbaMurrayu
Darling basin salt on the basis of a
“hack of an envelope” calculation
coiid he initially worth about
$200 mitlion a year. ,

He sald the CSIRO was working
with a company calied SunSalt at
Mildura to extract magnesium
compounds left after common salt
{sadium chloride) was extracted.

Magnesium suiphate was used in
making lertiliser and magnesium
chlaride to suppress dust.

He said magnesium sulphate
cost ahout $400 a tonne to lmport
and the idea was to produce i
more cheaply locally.

Other possibilities included us-
ing the higher temperatures at the .,
bottom of evaporation ponds,
where salt was more concentrated
than near the surface, to produce
electricity.

thie Federal and
State Governmsents
in 530 million In
to develop a

realise how ve it would be

in reducing naturaily high water

tabies In the area.

Set on 2100Ba, the Wakool
Tullakool Sub-Surface Draivage
Scheme, west of Wakool in the
western Riverina, has 54
Tabewell pumps across 21,000ha
which saline water 10 and
20 metres below the sol surface.

So effective are the
and evaﬁ:adon m%
scheme had a positive effect
on the water table scyoss
K5 000ha of farmiand,
the water level more than
below the soil surface.

Manager of Sub Surface

Sm

Dralaage for Murray Irvigation,
MMMMM
saline water, which ranged fram
Wmmimww o
pumped into a system
evwmmw' itteg 1n

skze: frons 20 to 40ba,
m&l&aﬂyﬁeﬁ hito a basin which

the hyper saline water.
o iog bays where It i
harvested and used in various
industries, sach as stock feed,
hide salt, or for chemicals.

The scheme pumps between
10,008 and 14,000 megalitres of
water each yenr, ;
m&ﬁdnaw being rescarched

its mineral properties,

Asmll.i:n agua;s:mu'c o
ralse saapper, mullaway and
e 12 BULL
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SETTING UP A TRIAL AREA TO EVALUATE THE PROPOSED USE OF
T E WATER GRID SYSTEMS TO COMBAT THE FLOOD, DROUGHT

AND SALINITY PROBLEMS.

o

wWater for Australia’s people present this additional information to the
Senate’s Inquiry into the extent and economic impact of salinity:

we hope to give the Senators an idea of how we would go about setting
up a trial area if sufficient funding was made available for the project.

An area that would be suitable for the 100 square kilometre (1okm x
10km) evaluation site would be reasonably flat, salt-affected, and have a
high water-table; it would also be an area of land that had become
useless for agriculture. There are several suitable sites in the Darling
basin. The Water for Australia team would be ready to go into action
once the site had been chosen, the go-ahead given, and the funding in

place.

The attached information presents a broad outline of what would be
required to implement the construction of an up-to-date evaluation
facility for Water for Australia’s plan; it covers the broad range of
segments to be evaluated. When the education facility was fully
established, it would showcase Australia’s sustainable approach to rural
science: it would attract not only students, but also people who are
searching for sustainable answers to the flood/drought/salinity cycle; as
well as that, it would draw in people seeking new ideas for farm
production. The construction of the evaluation facility would not only
serve to assess the Water for Australia plan, but would also provide an
ongoing educational, and hands-on, laboratory for the assessment of
research in the many areas that are crucial to the finding of
improvements, which contribute to rural industry’s progress.

List of documents;
1/Plan and description of the facility.
2/Construction critical path.
3/Cost to set up and operate. Note 1997 costing. A $
4/Support letter for tree plantations.
(Engineering planning and costings by L. Hogan)




Water for Australia
Submission to the Rural and Regional Affairs and Transport Committee
Senate Inquiry into Water Policy Initiatives

Supplementary information
Concerning the Establishment of a Water Grid Pilot Project

Robin Gaskell
Pilot Project

The Critical Path Analysis and Financial Flow Chart were prepared by Laurie
Hogan, Principal of the Water for Australia Project, and they follow a sequence of
events starting with:

Search for suitable 10km x 10km parcel of salinated land
Collecting together a key team of W{A participants
Discussions with major governmental stake-holders
Purchase of land

Fencing the Project area

Establishing site for Salt Factory, and start of building
Area allocated as wildlife sanctuary and suitably fenced
Tree planting commenced

Laying of Water Grid pipes commenced
10. Construction of Water Flow Collectors commenced
11. Solar ponds sited, and construction started
12. (etec)

.
b

RN N

The full sequence of events is given in the Critical Path Analysis and Flow
Chart. The cost estimates are given as year totals, and a cumulative figure is not
given because of the difficulty with combining costs from different years.

While the first major income will follow the first harvesting of timber, there
will be crop, animal and some timber yields prior to this; the Flow Chart
conservatively shows the first major rotation between trees and crops at thirty-five
vears; however, it could even be ten years prior to this. The inclusion from the
timber expert, John Gwalter, suggests a faster growth of forest; and, to this effect, the
use of quick-growing hybrid Saltgrow Trees is mentioned in our submission.

A significant factor in the economy of WfA’s desalination plan is the
production of electric power within the Water Grid, and, here, the roofed Water Flow
Collectors play a major role. While the design for the solar generators on the WFC
roofs has been patented, and will supply the necessary power - for water pumps,
bores and reverse osmosis - the technology of this power production process needs
further development research.

A research grant to bring this low-cost, solar power system to fruition will
ensure that the Water Grid concept can be shown to be fully feasible, economically.
While The WA group has had a long history of presenting the scheme to official
inquiries, it has not, as yet, sought grant money to finalise its power production
system. The solar power unit that is developed for Water Flow Collectors will also be
suitable, in terms of roof dimensions and power output, for supplying eleetricity to
remote homesteads.
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Planting

The trays of Saltgrow trees should be soaked prior to planting, and then planted into the mounds,
ensuring that the root ball is in contact with moist soil. The crackpot plastic insert MUST be removed
prior to planting. The soil around the plant should be pressed firm to ensure good contact. If no
follow up rain occurs, watering in may be required to achieve optimum establishment. For detailed
planting times, refer to the table below or ask for Saitgrow’s “Australian forestry planting times”,
brochure. Any gaps in the plantings should be filled in within 2-3 months.

Ongoing Management
As with any crop, ongoing nutrition, pest, weed and disease management is essential for optimum
resulis.

Thinning

At 3-4 years the stand should be thinned to around 300 trees per ha, to ensure suitable growth of the
individual trees. Small diameter logs may find a market as firewood, or be treated for use as fence
posts, grape trellises, fencing timber efc.

Pruning

Afier 3-4 years, all limbs should be pruned to a height where the stem has a diameter over bark of
more that 7em. no more than 40% of the green crown should be pruned. Within 5-6 years, pruning up
to 6m should be carried out, This pruning will minimise the knots in the timber, and thus maximise the
value of the timber.

Harvesting

A commercial thinning at 8-12 years will be required, and clear felling of the stand at 20-25years. The
timing of harvesting should be discussed with your local forestry and timber experts to ensure that the
timber suits your target market.

e
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John Gwalter B.Sc.(for.)

Faorestry & Sclantific Consultant E.nall B . hydmov@nﬁdcmst.com.nu Telsphone (085} 834003
26 Batievue Drive
PORT MACQUARIE
MNEW AUSTRALIA 2444
WATER FOR AUSTRALIA

1 have examined the fimber values forecast in WATER FOR AUSTRALIA and find that
the result is highly pessimistic regarding returns o the community.

The Basic calculations are:

AREA = (4000 X 4000) 10000 ha X 50% = 800 ha
Increment = 6,5 m3/hafammm = 5,200 m3 /appam
Rotation length = 30 years &
Total harvested volume { log volume ) = 156,000 m3 Log
Recovery = 50% sawn/round = 78,000 m> Sawn

(il

Value @ $1,500 m $ 117,000,000

20%% of this could be expected to be retumed to the producer as Royalty at stump,
( 50% of 20% @ S1500 3 Sawn = $150m3 Log ) or§ 23,400,000

The balance would be manufacturing cost, harvesting costs and haulage costs, all of
which benefit the community, thus the value to the comumunity is 117,000,000

This would have to be discounted at a suitable rate to the present day
The Present Worth of these sums is given below for various interest rates

Table of Present Worth @ 30 yr discount

End Worth End Worth
Discount 117.000,000 20% of 117,000,000
rafe
1%0 86,804,984 17,360,996
2% 64,592,296 12,918,459
3% 48,202,452 9,640,490
4%0 36,073,284 7.214,657

5% 27,071,160 5,414,232
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At Government cost discount rate of 2%. the project would be estimated to be worth
approximately $64.300.000 in timber generated value to the community or
approximately $13.000.000 in timber value to the producer.

The CSIRO report presented at Plantations and Farm Forestry 9-12 Sept 1996
indicates that growth rates greatly in excess of 6.5 m3/annum can be expected.

COMMUNITY RETURNS

A Growth rate of af least 18m=+/ha/annum, or three times that used in the estimate of
value to the community could be expected. thus a total value retum fo the Community of

$ 351,000,000 ( $194.000.000 present worth @ 2%) for 800 ha over 30 years is
raasonable .

GROWER RETURNS

It is normal for a grower to receive 20% of the whelesale price in sawn cubic metres, in
cubic metres log volunie. Assuming that the figure of $1500/m> sawn is retail price.
then the value retumn io the grower of $23,400,000 would be only § 11,700,000 ( 100%
mark up to retail ?} ‘W 6.5 m> ha’/annmum .

However at 18 m° - ha amum a returm of $35,100,000 ($15.400,000 Present worth @
2%) is reasonable ‘@ 30 vears on 800 ha.

INTERMEDIATE YIELDS

The Value of Thinnings has not been taken into account. Thinnings for pulp and poles
would greatly enhance the present worth value of the project and have minimal effect on

the 2nd worth.

MULTIPLIER EFFECT
A multiplier of 4-5 should be applied for those supported by the timber industry,

reflecting emplovment in services. Such benefit would be directly attributable to the timber
industry. This benefit has not been taken into account.

SUMMARY

I find that the Timber retums estimated in the WATER FOR AUSTRALIA report
are conservative in terms of Community value.

O

JOHN GWALTER B.Sc.(for.) 29/1/97
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Water for Australia Project + Measurements & Facts

# Water Flow Collectors:-
20/25m wide, 92m long, 1om deep, 10 megalitres capacity
660 ooo Collectors projected for Qld/NSW/Vic Water Grid
Electricity production on roof - patented solar power

# Water Grid ~ Two major systems projected: Eastern & WA.
10 new towns planned for the Eastern Water Grid
Pipe to Salt Factory: 300km max. 150km av.

Individual grid unitsh isqkm (side 1km)
‘Water Flow Capacitor @ lowest point

# Forest strips 0.5 km wide, 5km k)ngl
First thinning 15 Y8, harvested 20 — 25 18
Average rotation Forest /Cropping 25 yrs

4 PVC Water Pipes 300mm to Irrigation Site; 150mm to Factory
Pressure 4o Ib/sqin

# Salt Content  Irrigation water < 1000 ppm; Ocean 35 000 ppm
When > 1000 ppm > Reverse Osmosis
\__ Brine-off > Factory

To compare: Sydney water supply = 200-250 ppm

# Salt Factories  Receive brine-off from Reverse Osmosis @ WFC
Concentrate brine to solid salts and industrial brine
Extracted water back to WFCs and irrigation sites
Produce 400 000 tons of salt per annuimn (10 in East)

#Service trench  All sides of 1tkm grid unit
1 m deep; 6oomm wide
gqoomm PVC pipe carries water to Cropping
150 mm PVC pipe carries water to Factory
Copper power cables
Electronic control line to Water Flow Collector
Voice-phone line to Collectors

# People 300 tooperate one factory; 1.8 million total in Eastern Grid
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