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Abstract:
Salinity power generation is an emerging field in the quest for renewable energy. The science behind
this field of technology is based on exploiting the osmotic pressure difference between waters of
dissimilar salt concentration to drive a hydroelectric generator. MIK Technology of Houston, Texas
USA has developed a patent pending technology for “Hypersaline Osmotic Power Generation”,
known as the “ISO Power Potential” that promotes the concept of Large Scale Renewable Energy
(LSRE) from natural and manmade hypersaline water domains.
MIK Technology strongly believes that South Australia's barren endorheic Lake Torrens and Lake
Eyre could generate safe and sustainable osmotic power that would increase Australia’s current
electrical power supply by twenty percent (20%). This implies doubling the current renewable
sources of the country. In addition, the project will provide basin flood relief and allows for the
reuse of low salinity flood water for domestic applications and developing new communities in Lake
Frome basin.
In this copyrighted material, Seawater will be extended 70 km to the project site from Spencer Gulf
at Port Augusta in an open canal. The massive size project requires 4 phases to implement. The first
two phases are intended to generate net osmotic power from Lake Torrens at a potential of 4.0
Gigawatts, pending availability of a canal for flushing the salt in the sweater supply back to the sea.
The following wide-ranging third and fourth phases are continuation of the first two phases of the
project for integrating both sections of Lake Eyre to enhance net osmotic power generation up to 10.0
Gigawatts and make use of the wasted flood and excess water in the “Channel Country” region.

Introduction:
The proposed project is a very large multifaceted comprehensive development of a large sector of
South Australian territory of about 150,000 km2. Although the project is intended to generate power
using osmotic potential, it will cause major beneficial changes to the topography of the area and the
normal flow pattern of its waterways and endorheic salt lakes.
To emphasize such point, Lake Eyre is the largest dry salt lake in Australia that its only function is to
accommodate runoff water generated by infrequent flooding of rivers in Lake Eyre basin. According
to our proposed scenario, Lake Eyre will be permanently full of brine for power generation. Runoff
water will not be allowed to enter this lake. Therefore, other means to mitigate flooding and gather
wasted fresh water have to be envisaged.
_________________
* This

project is in a conceptual design status. Due to the massive size of the project and complexity of the terrain and its
hydrology, collective effort of technical organizations and the Australian authorities is needed for providing complete
topography surveying, atmospheric conditions and accurate data for finalizing design parameters. We greatly appreciate
the hydrology data that Dr. Vincent Kotwicki has published for Lake Eyre Basin during his career in Australia.
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Due to the complexity of topography and waterways of South Australia, It will be prudent to
introduce our proposal in easy to follow logical topics. Therefore, the following will be addressed:
I.
II.
III.
IV.
V.
VI.
VII.
VIII.
IX.

Early attempts to develop South Australia.
Australia’s Energy Sources.
South Australia Topography and Demography.
South Australia Water Resources.
MIK Technology Hypersaline Osmotic Power Option.
MIK Technology Conceptual Vision for Developing South Australia.
Proposed Osmotic Power Systems and Implementation Schemes.
Conclusion.
References.

I. Early attempts to develop South Australia
In the last fifteen years, few mega size infrastructure projects were considered to develop South
Australia and enhance its economy as well as its atmosphere. The most significant attempts to
achieve such goal are the following proposals:
The first proposed project was a visionary concept envisaged by John E West in 1998 who published
a small book with the title of “The Great Australian Canal: North to South”(1). This project considers
splitting the country into two islands by a large open salt water channel starting in Darwin, north of
the country and runs southwards to empty into Spencer Gulf in South Australia (FIG. 1).
The proposed 2,300 km transcontinental canal is navigable and provides a commercial shipping and
passenger vessel route through the centre of Australia, as well as creating freshwater for irrigation
and domestic use by large desalination plants. For comparison, this transcontinental canal would be
14 times the length of the Suez Canal (163 km). John West considered a secondary alternative by
running a canal of 1,600 km from east of Gulf of Carpentaria through Queensland, running along the
Norman and Diamantina rivers and ends also at Spencer Gulf. Both proposals rely on regular tidal
regimes to flush and replenish the canals with water from the ocean. West suggested also the
installation of twelve desalination plants along the canal route to convert the saltwater to fresh water
for irrigation.
However, critics claimed that arid and semi-arid lands cover 70% of Australia, yet are inhabited by
only 2% of the country population. This relatively low population does not justify the large cost
involved in constructing the canal, which amounts to $200 billion. Environmentalists criticized the
project for its potential impact on current arid area vegetation and wildlife. Other agriculturists
complained about potential effect on area flora and fauna. Yet, water management folk criticized
spending the enormous cost and effort to turning the rivers into concrete lined channels and
destroying riparian vegetation due to saltwater intrusion.
But it seems that the major concern has to do with the large amount of energy that would be
expended. A large energy source will be required not only in the construction of the canal but also in
supporting the ongoing energy consumption to desalinate water and developing new territories. It
should be also noted that the mid Australia continent has no power transmission grid, which could
seriously affect operability and cost of such proposal. As a result, this project has been abandoned.
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The second large project was proposed by the political party One Nation in 2002(2). This organization
believes that the flooding of Lake Eyre is a necessary step towards irrigating the northern arid
regions of South Australia .One Nation envisioned a 350 km canal to be extended from Spencer Gulf
and run through Lake Torrens with desalination plants at the site to produce additional freshwater.
In fact, filling the Lake Eyre has inspired many visionaries over the years such as Dr. J. J. C.
Bradfield (3)(1867-1943), whose plan involved diverting the waters of the upper reaches of the
Johnson, Tully, Herbert, Burdekin and Flinders Rivers into Thompson River, where this river is used
to fill Lake Eyre. Dr. Bradfield claimed that water evaporation will create a climate change and
rainfall throughout inland Australia. However, such proposals were also rejected by the Australian
Government.
The Bosmin Lake Eyre Development (4) supported the proposal of a permanently water filled Lake
Eyre, but by considering two separate canals (FIG. 2). The first canal, dubbed the “Bosmin” Canal,
would be 15 m deep, 350 km long through Lake Torrens and onto Lake Eyre South via a non return
weir system. The second canal, dubbed the “Nimsob” Canal, which would flush the salt accumulated
in Lake Eyre. This second canal was proposed to be 10 m deep and 768 km long to the Great
Australian Bight. The operating concept of this proposal is based on continuous natural seawater
movement from Spencer Gulf to the Great Australian Bight west of Eyre Peninsula. Estimated cost
of the project amounts to $ 92 billion.
Darwin

Todd RiverRoute 1

HaleRoute 2

Spencer Gulf

FIG 1: The Great Australian Canal

FIG 2: Bosmin Lake Eyre

Advocates of this proposal see benefits in having 1120 km of permanent inland waterway, which
promotes building beachfronts, the possibility of increased rainfall, a secure naval facility,
aquaculture farming opportunities, transport opportunities to a large region of inland South Australia,
and a drainage system for saline land. On the other hand, critics of the project echoed the same
sentiment as those who criticized the Great Australian Canal. However, they added their concerns
about the effect on the indigenous peoples such as the Arabunna and Kokatha people who retain
strong cultural and spiritual ties with the area and the damage that the flood could cause to their
Holocene age artifacts in this basin.
3 of 25

© MIK TECHNOLOGY-HOUSTON, TEXAS, USA

October 20, 2011

MIK TECHNOLOGY INTELLECTUAL PROPERTY- ALTERATION OR MODIFICATION OF THIS COPYRIGHTED DOCUMENT
IS STRICTLY PROHIBITED AND PROTECTED BY UNITED STATES COPYRIGHT LAWS. © 2010 ALL RIGHTS RESERVED

MIK Technology believes that there are two main factors that deter realization of such projects.
a) The primary factor is the design logic for implementing such objective and validity of
assumptions of project’s promoters.
b) The secondary factor is availability of power and funding to support construction and
development of such mega size project and building new prosperous communities on the
shores of water ways in this least favorable place for habitation.
MIK Technology concludes that there will be no beachfronts for homes and resorts and will not be
water desalination projects or any other means to support life. This is an audacious claim by an
emerging company like MIK Technology. But let us explain our views.
To achieve the objectives of these projects, all proposed canals must allow for natural movement of
seawater from the ocean without significant change in its salinity. This implies that seawater has to
flow continuously along these canals to avoid accumulation of seawater salt content, which is
detrimental to reverse osmosis desalination equipment efficiency and renders this equipment
inoperable.
Tidal waves were proposed as the motive force to transport seawater from city of Darwin, north of
the content to Spencer Gulf in the south across the 2,300 km transcontinental pass. This is a dilemma.
Tidal bores may flood sea level canals and estuaries up to tens of kilometers on a high tide, but water
recedes during the ebb phase on low tide. Brief intense energy inputs on the flood flow are largely
balanced by longer, less intense seaward energy flow on the ebb (5). In fact, there is no tidal wave that
can form a continuous moving front and clear a 2,300 km flow pass. The two ends of the canal could
be subject independently to tidal waves. Water movement in most of the canal length will be dictated
by evaporation rate, which allows water to flow inwardly from both side of the canal by gravity to
replace what has been evaporated. But the end result, salts will accumulate in waterways and
eventually reach saturation within 10 years.
Similarly, Bosmin Lake Eyre project will have the same destiny, but with a slightly different
mechanism. This system acts as an open domain where sea water in the whole system is assumed to
be at sea level. Then water will flow simultaneously from Spenser Gulf via Bosmin Canal and from
the Great Australian Bight via Nimsob Canal at rates determined by canals length and configuration,
to make up for the water loss particularly by the massive evaporation over the lake.
In essence, lake evaporation rate, which we estimated at about 650 m3/s acts as a huge vacuum pump
over the lake, fractionally reducing its water level below sea level and prompting inward, relatively
fast, seawater flow to make up the loss. As a result of evaporation, lake salinity increases until it
reaches saturation (32-35%), then salt begins to accumulate overtime at a rate of about 720 million
tons per year. Salt building at a rate of about 7 cm/yr will cause a gradual change in the lake bottom
elevation. This will slow incoming seawater flow and eventually converting Lake Eyre to another
dead sea in 150 years!
Therefore, we claim that heavily salted water canals will not allow for water desalination by
conventional means. This is due to mechanical integrity limitation of semipermeable membranes that
are commonly used in reverse osmosis equipment. These systems tend to fail, in most cases, at about
8% salinity. In general, high water salinity in waterway will inhibit marine life production and
hinders construction of habitable communities around such salty lakes and canals.
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II. Australia's Energy Sources:
Australia is heavily dependent on coal for electricity, more so than any other developed country
except Denmark and Greece. Therefore, Australia's electricity is low-cost by world standards.
Natural gas is increasingly used for electricity, especially in South and West Australia. Electricity
generation takes 44% of Australia's energy resources, where electricity provides 24% of consumed
energy in Australia.
In 2008-09, 56 Gigawatts of electricity was produced, where 30.3 Gigawatts (54%) was from coalfired, 14.7 Gigawatts (26%) from gas or multi-fuel, 1.35 (2.4%) oil, 7.1 Gigawatts (13%) from hydro
and 2.5 Gigawatts (4.5%) from other renewable sources. About 11,000 kWh per capita was used,
including exports.
Regarding atmospheric emission, power generation contributes 35% of the country's 580 Million
tonnes net carbon dioxide emissions in 2008. In 2008-2009, the Energy Supply Association of
Australia (ESAA)(6) benchmarking study for the 204 Million tonnes that has been produced by power
generation indicated that black coal plants in NSW emit 920,000 tonnes CO2 per TWh (1012 watthour) electric energy produced, Victorian brown coal plants emit 1.29 million tonnes CO2 per TWh
per eclectic energy produced.
The Commonwealth Scientific and Industrial Research Organization(7) (CSIRO), Australia's national
science agency analysis shows that Australia's emissions of carbon dioxide during the past 25 years
have risen at almost twice the world average rate. CSIRO analysis indicates that Australia’s emission
is similar to developing countries.
Regarding electrical power transmission, there is no connection between the east of South Australia
and West Australia (FIG. 3). Most of Australia's electricity is produced near the main load centers,
with less high voltage (500, 330, 275, 220 kV) transmission needed than in some small countries.
There is nearly as much at 132 kV as at those four higher levels combined. In fact, production and
distribution of fossil energy sources has a similar pattern as that of electrical power (FIG. 4). In
general, it seems that midcontinent states; South Australia Northern Territory and east of West
Australia have no significant role in contributing any generated energy to the Commonwealth!

FIG. 3: Australian Power Grid Map

FIG. 4: Australian oil and gas facilities Map
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III. South Australia Topography and Demography
The Australian continent is the lowest, flattest and driest of the seven continents. Its area is 7,617,930
km2. The continent can be broken into four major landform regions: the Coastal Plains, the Eastern
Highlands, the Central Lowlands and the Western Plateau. These landform regions have been created
by movements in the Earth's crust, river erosion and changes in climate and sea level. Within these
major areas, there are smaller topographic regions with distinctive landforms. Central Australia is a
very large leveled area constituting most of Western Australia State, Northern Territory and South
Australia State.
Between the western eroded featureless flat lands (peneplain) and the eastern system of mountain
ranges (cordillera) is a region of somewhat lower land forming a chain of salt lakes. This chain takes
the shape of inverted letter U or a horseshoe and extends from the head of Spencer’s Gulf
northwardly to Lake Torrens continues to Lake Eyre. Then it takes southeasterly direction to Lake
Gregory followed by Lake Blanche then Lake Callabonna and finally ended at Lake Frome (FIG. 5).
MIK Technology conceptual design aligns these lakes into two separate trains of distinct functions as
it will become apparent at a later point.

FIG. 5: Salt Lakes of South Australia
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About 35 per cent of the continent is just a desert. In total, 70% of the mainland receives less than
500 millimeters of rain annually. Due to heat and dryness, these regions have meager population.
The population of Australia is estimated to be 22,671,173 as of 6 August 2011 concentrated mainly
in urban areas. South Australia population in 2006 was 1,601,800 living in 983,482 km2 with an
average density of just 1.56 people per km2. In fact the Northern Territory state is 37% larger in size,
but has a mere population of only 0.15 people per km2.
South Australia is the driest state in the continent with about one-third of its land area having no
significant economic use and more than one-half devoted as a pastureland for livestock grazing. A
large area is managed by indigenous people or used for mining activities. Australia is an advocate of
the convention for wetlands of international importance, known as “Rasmar Convention” (8) that was
signed in Ramsar, Iran on 2 February 1971. The Ramsar Convention aims to halt the worldwide loss
of wetlands and to conserve wisely the remaining wetlands. This convention encourages member
countries to nominate sites containing rare or unique wetlands, or areas of importance for conserving
biological diversity to be added as Ramsar sites to the List of Wetlands of International Importance.
South Australia has Ramsar sites that are nationally-important wetlands that are home for threatened
and critically-endangered species, migratory birds and critical marine habitats. The condition of
rivers, streams and wetlands is variable but generally in decline, due to increasing extraction and
drainage for industrial, domestic and agricultural purposes. Groundwater quality is declining in some
regions, particularly on the Northern Adelaide Plains and in parts of the South East, with the major
threat being salinity.
South Australian Arid Lands region (SAAL) covers 538,000 sq km, almost 55 per cent of the state.
Generally desert region of outback Australia located mostly in the state of Queensland but also in
portions of South Australia, Northern Territory and New South Wales where numerous intertwined
rivulets cross the region known as “Channel Country”. This channel country covers 150,000 km² and
constitutes a large portion of the reliable freshwater source in Australia, known as Australia's Great
Artesian and Lake Eyre basins.
The region contains some of the state's most important conservation reserves, including Rasmar
Coongie Lakes, which is a complex and extensive freshwater wetland system; channels, waterholes,
lakes and numerous shallow flood out plains. The site freshwater lakes include Lake Coongie, Lake
Marroocoolcannie, Lake Marrooculchanie, Lake Tontoowaranie, Lake Marra Dibba Dibba, Lake
Apanburra, Lake Hope, Lake Goyder and many others.

IV. South Australia Water Resources:
A. Rivers and Lakes:
Lake Eyre Basin with an area of about 1,140,000 km2 is one of the largest areas of internal drainage
in the world. Rainfall within the basin ranges from 500-400 mm/y in the headwaters to 120 mm/y
around Lake Eyre. Flood waters enter, Lake Eyre from the several river systems that form the
catchment. Rivers flow into the lake from the northern, eastern, southern and western margins.
Cooper Creek, Diamantina River and Georgina River are the three main rivers on the North and
Northeast of the Lake Eyre basin and forms what is known as the Channel Country Rivers (FIG. 6).
They contribute about 90% of the water that enters the lake. Cooper Creek, the most famous
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waterway in the basin, originates from two central Queensland Rivers, the Thomson and the Barcoo,
extending 500 kilometers.
Cooper Creek spreads southwardly into a vast area of winding channels making its way due west
towards Lake Eyre. It takes almost a year for water to reach Lake Eyre. Water from Cooper Creek
reached Lake Eyre in the last 20 years only twice, in 1990 and 2010. The mean annual flow of
Cooper Creek is about 2.3 cubic kilometers.
Floodwater runs in a labyrinth of channels known as mentioned earlier as the Channel Country and
may run through the Tirari, Strzelecki and Sturt Stony deserts to the east of Lake Eyre upon flooding
rivers’ catchments. Cooper Creek and the Diamantina-Warburton waterway systems seem to be
responsible for fillings of the lake.

FIG. 6: Queensland’s Channel County Map showing SA & NT Rivers.
The area of Lake Eyre is 9690 km2 and it is the fifth largest terminal lake in the world and the largest
salt-playa in Australia, with the lowest land surface on the Australian continent of an elevation of
15.2 m below sea level. Lake Eyre comprises two lakes. Lake Eyre North (144 km long and 77 km
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wide) and Lake Eyre South (64 km long and 24 km in width) are connected by the narrow 15 km
Goyder Channel. Lake Eyre has been full only twice in the 20th century, in 1950 and 1974. In 1974
the amount of water held by Lake Eyre is believed to have been the largest amount in 500 years,
reaching an average depth of 4 m, with the southern parts of the lake reaching depths of greater than
5 m. When dry, the lake bed looks completely flat, but there is a drop of 4 m from north to south over
a distance of 120 km. Fig. 7 depicts the Bathymetry of Lake Eyre.
There are depressions on both the eastern and western sides of Lake Eyre; south of the Cooper Creek
known as Madigan Gulf and south of Neales River known as Belt Bay, as well as Warburton and
Kalaweerina grooves. Floodwater enters the northern part of Lake Eyre North, forming shallow
grooves across the sloping playa floor on their way to the deeper bays in the south. An example of
these grooves is the Warburton Groove, running about 85 km in a straight line from the mouth of
Warburton Creek in the north to Belt Bay in the south.
Regarding location, Lake Eyre is situated 75 km north of Lake Torrens (FIG. 8), which is a
companion lake in this energy generation concept. Both lakes are mostly within E 137 and E 138
longitude and south of S 27 latitude.

BY Kotwicki 1986

FIG. 7: Bathymetry of Lake Eyre

FIG. 8: Lake Torrens Satellite View
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The catchment area at Innamincka (FIG. 6) is 236,700 km2 having a mean annual flow(9) for the
period 1973-83 of 2.06 km3 with a standard deviation of 3.63 km3, with the highest observed annual
flow was 11.47 km3 in 1974. The highest observed instantaneous flow was 3,740 m 3/s on 18
February 1974.
In periods of high flows, water is diverted naturally from Innamincka into the Strzelecki Creek filling
Lake Blanche, Lake Callabonna and Lake Frome in that order. In 1974, overflow from Lake Blanche
also reached the northern Lake Gregory. Lake Frome and Lake Callabonna connects with a channel
and are about the same elevation. Sand hills of about 8 meters high separates the Lake Frome from
Lake Blanche, where they connect with Lake Callabonna during floods in the Strzelecki Creek. Upon
leaving the hills of Innamincka, Cooper Creek emerge onto the wide floodplain of the Sturt Stony
Desert with its maze of channels and lakes.
Employing this group of lakes in an integrated and interactive water domain to allow mitigation of
Lake Eyre flooding is necessary for economical development of South Australia. Flow pattern and
volumetric capacity of these lakes during flooding is of great importance in our conceptual design.
Topographic mapping of each lake and its immediate basin for a height of 5 m ASL with
corresponding volumetric capacity is required.
The Georgina River originates near the Northern Territory-Queensland border. It flows through
countless channels far-western Queensland for over 1000 kilometers, eventually reaching Goyder
Lagoon (not to be confused with Goyder Cannel connecting Lake Eyre-South with the Lake EyreNorth) in the north-eastern corner of South Australia. The Georgina River system covers an area of
205,000 km2. According to Kotwicki (9,10), the annual flow in 1974 was 5.71 km3 with a highest
discharge of 3,530 m3 /s. higher flows have been recorded in 1977 with values of 6.27 km3 and 3,830
m3 /s respectively. Mean flow for 1967-83 was 1.23 km3 with a standard deviation of 1.96 km3. The
major part of runoff probably originates from northeastern tributaries of the Georgina River. Here,
Burke River at Boil, 2.60 km3 has been recorded in 1974 from a catchment of only 15,540 km2, at a
peak discharge of 2890 m3 /s.
The Diamantina River also generates in northern Queensland and flows about 800 kilometers in
south-western direction through the Channel Country to join the Georgina River at Goyder Lagoon,
forming Warburton Creek and a 1000 km towards Lake Eyre. The Diamantina River has a mean
annual flow(9) of 1.42 km3 / year with a standard deviation of 2.29 km3, but the highest annual flow
was 10.6 km3 in 1974 and the highest monthly flow 6.84 km3 in February of that year with the
highest instantaneous flow of 4,680 m3 /s.
On the north and northwest of the basin, several rivers including the Hale River, Plenty River, Todd
River, Finke River, Macumba River, and Neales River contribute to the flooding of the basin.
Macumba River and Neales River normally flow into Lake Eyre. Eleven creeks and rivers flow into
the Macumba River. The five longest tributaries are: Alberga River, Stevenson Creek, Coomparana
Creek, Kuncharrana Creek and Yardaparinna Creek. Macumba River extends about 1360 Km and
ends emerging with the Warburton River.
The Finke River is the largest of this group of rivers and meanders for about 600 km to the western
edge of Simpson Desert; however it dissipates in the sands of Simpson Desert. Some of the flow of
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the Finke River infrequently may pass through the edge of the Simpson Desert into the Macumba
River system. However, the flow of all these transient streams is very erratic.
Summers in the basin are hot and dry, and winters are short and cold. The annual rainfall ranges from
less than 150 mm/yr in the large area around the lake to almost 500 mm/yr in the far north-east of the
basin. Evaporation over the whole basin greatly exceeds rainfall throughout the year. The average
evaporation varies greatly, from 3600 mm/yr at the lake to 2400 mm/yr in the north-east.
Typically a 1.5 m (5 ft) flood occurs every three years, a 4 m (13 ft) flood every decade, and a fill or
near fill a few times a century. The water in the lake soon evaporates with a minor or medium flood
that dry by the end of the following summer.
Considering the flow pass to Lake Torrens (FIG. 8), a chain of swamps and lagoons extend from
Spencer Gulf rising only about 33 meter in 70 km leads to the vast salty expanse of Lake Torrens.
Lake Torrens is relatively shallow with a depth of 0.5 m and a maximum depth on the west of 1.5 m
with a large catchment area of 27,800 km2. This Lake is about 210 km long, and is separated from
the Lake Eyre depression by a ridge only 53 meter above sea level.
B. Groundwater:
Most of the Lake Eyre basin overlies the Great Artesian Basin which covers an area of 1,700,000
km2 and is one of the largest in the world. Aquifers are formed from porous sandstones of the
Triassic, Jurassic and Cretaceous, which crop out along the Great Dividing Range or the Eastern
Highlands (cordillera) that stretches more than 3,500 km. Water percolates very slowly towards the
terminal base level of Lake Eyre, reaching this area after several millennia.
This in addition to natural vertical leakage through the confining beds over the entire basin. Natural
discharge occurs from some 600 springs located in 11 groups along the western and southern
boundaries of the basin, many of which appear to be fault controlled. Flows from the mound springs
amount to 0.03 km3 /yr and are thought to be only a minor discharge component. Artificial
withdrawal from the basin is around 0.5 km3/ yr and is diminishing. Measured flows from springs
range amounts to 1 m3/s. Salinities range from 700 to 1,400 g/m3, at a pH from 7.1 to 8.0.

V. MIK Technology Hypersaline Osmotic Power Option
A. Osmosis
Osmosis is nature’s gift to life. It is the vehicle that transports fluids in all living cells and without it,
all biological functions and all forms of life cease to exist! Osmosis is the spontaneous movement of
water, through a semi-permeable membrane that is permeable to water but impermeable to solute.
Water moves from a solution in which solute is less concentrated to a solution in which solute is
more concentrated.
The driving force of the flow movement is the difference in the chemical potential on the two sides
of the semi-permeable membrane, with the solvent moving from a region of higher potential
(generally of a lower solute concentration) to the region of lower potential (generally of a higher
solute concentration).
11 of 25

© MIK TECHNOLOGY-HOUSTON, TEXAS, USA

MIK TECHNOLOGY INTELLECTUAL PROPERTY- ALTERATION OR MODIFICATION OF THIS COPYRIGHTED DOCUMENT
IS STRICTLY PROHIBITED AND PROTECTED BY UNITED STATES COPYRIGHT LAWS. © 2010 ALL RIGHTS RESERVED

October 20, 2011
The term “Chemical Potential” at times can be ambiguous and elusive. In fact, it is one of the most
important partial molal quantities. It is the energy source associated with the activity of the ions of an
ionizable substance. It is equal to the rate of change in free energy of a system containing a number
of moles of such substance. Chemical potential can be viewed as another form of energy like
electrical, gravitational, momentum, magnetic, surface tension, etc. Thermodynamically, this energy
is expressed in terms of what is conventionally known as Gibbs free energy.
To prevent water permeation across the semipermeable membrane, a pressure has to be imposed
against the permeated flow to equalize the force created by the chemical potential difference across
that membrane. This force is named osmotic pressure. If the imposed pressure exceeds this limit,
then water begins to flow from the region of higher solute concentration to the region of lower solute
concentration. In this case, the force is named reverse osmosis pressure.
The science behind this field of technology is based on exploiting the osmotic pressure difference
between waters of dissimilar salt concentration to drive a hydroelectric generator. MIK Technology
of Houston, Texas USA has developed a patent pending technology for “Hypersaline Osmotic Power
Generation”, known as the “ISO Power Potential” that promotes the concept of Large Scale
Renewable Energy (LSRE) from natural and manmade hypersaline water domains.
B. Osmosis Thermodynamics
Thermodynamically, the internal energy generalized differential form is given as:
dU = TdS - pdV + μ dN + dQ + v dp +  dm + l dA ...

(1)

Where, entropy S, volume V, amount of substance N, electric power Q, momentum p, mass m, area
A, etc. are extensive quantities and temperature T, pressure p, chemical potential μ, electrical
potential , velocity v, gravitational potential surface tension l, etc. are energy-conjugated
intensive quantities.
The combined first and second laws of thermodynamics can be reduced in terms of Gibbs free energy
to give:
dG = Vdp – SdT + Σi μi dNi

(2)

This relation is further reduced to give a simple mathematical relation in terms of osmotic pressure ,
concentration and temperature. Osmotic pressure was originally proposed by Nobel Laureate Van’t
Hoff and modified to include Staverman’s osmotic reflection coefficient to become:

 = ICRT
(3)
Where:
 = Osmotic pressure or force imposed on the membrane given in bars, atm, psi, etc.
= Osmotic Reflection Coefficient (NaCl = 0.93, CaCl2 = 0.86, MgCl2= 0.89, etc.), It is ratio of
real to ideal osmotic pressures for a given membrane,
I = Ions concentration per dissociated solute molecule (Na+ and Cl- ions = 2),
C = molar concentration of the salt ions,
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R = gas constant (0.08314472 liter· bar / (k.mol)),
T = ambient temperature in absolute Kelvin degrees.
The average concentration of salt in oceans around the globe is about 3.5% (35 gram/liter), mostly in
the form of sodium chloride (NaCl). For simplicity of calculation, it is assumed that seawater
contains 35 grams NaCl/liter. The atomic weight of sodium is 23 grams, and of chlorine is 35.5
grams, so the molecular weight of NaCl is 58.5 grams. Therefore, the number of NaCl moles in
seawater is 35 / 58.5 = 0.598 mol / liter and the osmotic pressure of seawater is:
 = [0.93] [2] [0.598 mol/liter] [0.08314 liter. bar/ (k.mol)] [293 K] = 27.1 bar = 27.6 kg/ cm2.
In case of using high salinity water with 320 grams of salt per liter (5.47 mol/liter) as in the case of
this proposal, the osmotic pressure reaches 247.8 bar, or 253 kg/ cm2.
C. Osmotic Power Systems
The osmosis process for salinity power generation is rather simple and requires few basic units of
operation; semi-permeable membrane modules, solution pumping means, turbine generators to
recover osmotically generated energy and means of flow control. Considering a freshwater-seawater
osmotic scenario as an example, if the seawater with 3.5% salt content is pumped at a rate of 1m3/s
(one cubic meter/second) on one side of a membrane and simultaneously freshwater on the other side
of the membrane is permeated across the membrane with the same flow, then the flow leaving the
seawater side is at a rate of 2 m3/s, but now at half of the original concentration or 1.75 percent.
In this case, seawater pumping pressure in the system should not exceed the osmotic pressure of the
diluted seawater at the point of discharge from the membrane that will then enter the turbine. In
another words, the seawater pump delivery must not exceed 13.55 bars, which is equivalent to the
osmotic pressure of the 1.75 percent salt concentration.
MIK Technology ISO (11) osmotic salinity power is unlike any other technology, a patent pending
technology that promotes the concept of Large Scale Renewable Energy (LSRE) from hyper saline
waters. Scientifically, MIK Technology invention introduces a unique process concept employing a
series of hydraulic cycles, operating in symbiotic mode within a concentration potential field to
exploit the chemical potential dissimilarity of solutions. The proposed isothermal osmotic energy
cycle approaches reversibility and is analogous, in its thermodynamic concept, to the Carnot Cycle.
We named it the “ISO Cycle”, also the “Reversible Liquid Power Cycle”.
This energy potential is attainable anywhere natural or manmade physical domain or ecological
topography allows for cycling of waters of dissimilar salt concentration, preferably via evaporationaccumulation by solar energy. Seawater-fresh water is impractical power source (12).
Further, the technology is reversible and can be employed as a heatless water extraction device for
concentrating fluids containing various types of solids.
The subject technology targets world natural basins such as the Great Salt Lake-U.S.(13), Lake
Natron-Tanzania, Lake Assal- Djibouti, Lake Urmia- Iran, Lake Baskunchak-Russia, the Dead SeaIsrael/Jordan, Lake Eyre North- Australia, Lake Van-Turkey and many others. This technology is
also well adapted to many of the dry salt lakes such as the Aral Sea- Kazakhstan, Badwater basinU.S. Death Valley, Qattara Depression- Egypt, Chott el Djerid-Tunisia (14), Chott Melrhir- Algeria,
salt domes, manmade salt ponds and formulated inexpensive concentrated brines.
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In fact, MIK Technology has presented a paper (15) to the Fourteenth International Middle East Power
Systems Conference Cairo, Egypt, December, 19-21, 2010 proposing the transformation of the midSaharan Qattara Depression region into a completely self-sustainable and habitable community for 35 million people, relying on MIK Technology ISO Osmotic Power Generation Concept to generate 34 Gigawatts of power to promote agricultural and industrial developments, and create the largest
inland manmade aquatic habitat and world class resort.

VI. MIK Technology Conceptual Vision for Developing South Australia:
A. Preface
It would be prudent to acknowledge that this project would be the largest project development in
history. It will rival any of the 10 largest construction projects around the globe, which are: 1) South
Valley Development- Egypt, $90 billion. 2) Jubail II- Saudi Arabia, $80 billion. 3) DubailandDubai, $64 billion. 4) International Space Station- Space, $60 billion. 5) South-to-North Water
Transfer Project, China, $58 billion. 6) Yas Island- Abu Dhabi, $39 billion. 7) Songdo International
Business District- South Korea, $35 billion. 8) Sellafield Nuclear Site – England, $30 billion. 9)
Saadiyat Island- Abu Dhabi, $27 billion. 10) Great Man-Made River Project- Libya, $27 billion.
Only four of these mega projects are intended to improve countries’ natural resources to support the
basic needs of their people.
The proposed South Australia development project is in a class by itself, unlike any of these
conventional mega projects. It is a comprehensive multifaceted massive development project for
millions of people, relying entirely on its barren lowland and salt lakes for its clean renewable power
needs!
B. Osmotic Power Project Vision and Process Philosophy
1) Arid lowland and salt lakes by the sea are part of earth tapestry for millions of years, however
useless and unfit for human life or for supporting man’s urban and commercial development.
How valuable this barren desolate land would be if it can produce several Gigawatts of clean
renewable energy to desalinate water in billions of cubic meters annually, irrigate hundreds of
thousands of acres and sustain life for communities of millions? This is our vision and we are
challenging all odds to make this vision a reality!
2) In fact, availability of arid lowland and salt lakes in proximity to open water sources; rivers
and oceans is the working domain of MIK Technology osmotic power generation. South
Australia comprises several domains (FIG. 6) that are most suited for the application of this
technology. Lake Torrens is the primary step for supporting limited osmotic power generation. It
can be used by itself as the only brine supply system or preferably in conjunction with Lake Eyre
for much higher power generation.
3) Our proposed osmotic power generation plant will be situated at the southern tip of Lake
Torrens. The plant will receive seawater from the ISO Seawater Canal, which is the proposed
extension of Spencer Gulf. In this technology, the salt content in the incoming seawater is isolated
at the first stage of the ISO plant and returned to the Great Australian Bight via the open
navigable Seawater Return Canal. The plant will also receive Hypersalinity brine that has been
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concentrated in Lake Torrens at the last stage of the ISO plant. While the diluted recycle stream is
returned also in a navigable canal to the north tip of the lake for re-concentration by solar
evaporation. This process operates with high salinity brine, approaching saturation, however
accumulation and deposit of salt in the brine loop, primarily in Lake Torrens should be avoided.
4) Lake Torrens and Lake Eyre offer exceptional topographic orientation that facilitates
formation of these two domains in one large Hypersalinity brine making basin for generating a
massive amount of power. Maintaining salinity control in this new brine basin is a process design
requirement. This can be only achieved by preventing water runoff from the existing rivers into
Lake Eyre.
5) Achievement of item 4 is only dependant on how rivers’ floodwater and runoff can be
managed. As indicated earlier, there is chain of lakes that takes the shape of inverted letter U or a
horseshoe. In this scheme, the western branch formed by Lake Torrens and Lake Eyre will be
placed in brine service, while the eastern branch of lakes (Lake Gregory, Lake Blanche, lake
Callabonna and Lake Frome (FIG. 6) will be placed in a freshwater service to receive runoff and
flood water.
6) Filling the eastern bank of lakes requires modification of the terminal delivery points of some
estuaries to prevent runoff water into Lake Eyre and maximize flow and capacity of fresh water in
this eastern branch of lakes. Excess runoff water will be used to enhance agricultural development
on both sides of Lake Eyre. Flood and regular rain inflow into the eastern bank of lakes may
change from year to year and could be below normal level or overflows lakes shores, particularly
Lake Frome.
7) Controlling water level in the eastern bank of lakes would require a relief canal to drain
excess water to Spencer Canal. This canal could be also used to refill Lake Frome with seawater
from the same gulf, by means of a pumping system, to maintain the level of this lake, particularly
if this lake is used as a fishery. In essence, the original arrangement of lakes in an upside-down U
shape or Horseshoe, now it appears in the form of U shape and upside-down horseshoe.
8) The project will eventually provide several navigable canals that can be used for transporting
goods, ores and raw minerals. The relief canal from Lake Frome, known as Lake Frome Relief
Canal, is a sea level canal and could be connected to the power plant Seawater Return Canal to
form a continuous seawater-level navigable canal across Eyre Peninsula (now it would be called
Eyre Island) that extends almost from the western border of New South Wales State to the Great
Australian Bight.
C. Osmotic Power Infrastructure Requirements:
1) Seawater Intake:
Considering the flow pass to Lake Torrens, a chain of swamps and lagoons extend from Spencer
Gulf rising only about 100 feet in 40 miles leads to the vast salty expanse of Lake Torrens. This
corridor has to be extended and expanded from Mathew Finders Lookout (about 70 m wide) just
south of the rail road bridge to the Sothern perimeter of Lake Torrens to allow for a flow of
seawater at a rate of 3000 m3/s.
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This new channel would be navigable, exceeding 60 km in length with a depth of 15 m and would
be called ISO Seawater Canal. At the end of this canal, a pump station will be provided to left
water to the osmotic power station (ISO Plant) at the lake parameters. This pump station will be
constructed in phases to coincide with project construction progress. Initially, a conventional
fossil fueled electrical power generator will be used to support commissioning of the first phase
of the project.
2) Modifications of Salt Lakes:
2.1 Lake Torrens area is 5698 km2. It is relatively shallow with a depth of 0.5 m on the east and
a maximum depth on the west of 1.5 m with a large catchment area of 27,800 km2. This Lake is
210 km long, and is separated from the Lake Eyre depression by a ridge of about 53 m above sea
level. Stabilizing power generation requires accumulating a large inventory of high salinity brine.
This requires infringement on the lake basin by increasing water depth in the lake by 4-5 meters.
Increasing water depth results in a slight increase in the exposed water surface to evaporation.
This will slightly increase flow requirement, but on the other hand, it will enhance power
generation. Quantifying these changes cannot be determined without sufficient evaluation of
Lake Bathymetry and relevant volumetric data.
2.2 Lake Torrens will eventually contain high salinity water that is unsuitable for most marine
life, but could support brine crustaceous such as brine shrimp. Salinity will range between 15% at
the lake’s north end to 32% at its south end, where the ISO power Generation plant will be
located. The lake would be suitable for navigation of commercial and leisure light crafts.
2.3 Regarding Lake Eyre South, the recycled water flow from the power generation plant will
inter this lake at its southern edge. In this lake, water will leave into two streams. One stream will
be through Goyder Channel and the second stream through a new channel on the western side of
this lake to be connected to the western section of Lake Eyre North. This is intended to insure
proper water distribution and mixing by avoiding isolated pockets in Lake Eyre North. Lake Eyre
will operate with a relatively high water inventory with an average depth of 6-8 meters (-7 AHD).
Therefore, all estuaries inlet deltas have to be leveled and Lake shores be restored.
3) Rivers and Catchments Management:
3.1 The catchment area at Innamincka is 236,700 km2, and the mean annual flow (9) for the
period 1973-83 is 2.06 km3 with a standard deviation of 3.63 km3. The highest annual flow was
11.47 km3 in 1974; the highest monthly flow 6.49 km3 in February 1974; and the highest
instantaneous flow of 3,740 m 3/s on 18 February 1974.
3.2 In periods of high flows, Copper Creek water is diverted downstream at a point past
Innamincka into the Strzelecki Creek, which also has a catchment of its own and can flow due to
the effect of heavy localized storms. Flow in Strzelecki Creek fills Lake Blanche, Lake
Callabonna and Lake Frome in that order. Therefore, it is the project’s objective to maximize the
capacity of Strzelecki Creek to become the primary relief canal and the source of fresh water to
the eastern bank of lakes and potentially divert most, if not all, Cooper Creek flow to these lakes.
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3.3 To maximize fresh water to these lakes, connecting Warburton Creek to Cooper Creek
(about 150 km) and thereof to Lake Gregory would be considered. These creeks will be
terminated from entering Lake Eyre and their residual water flow will be diverted to the east side
of Lake Eyre for irrigation of seasonal production of grain crops.
3.4 On the west side of Lake Eyre, Macumba and Neales rivers will be joined to support
agricultural projects on this side of the lake and potentially developing a thriving community.
Although Finke River flows at a relatively high rate, but eventually dissipates into Simpson
Desert, every attempt has to be made to connect this river to the Macumba River to sustain
development of this area.
4) Flood Relief System:
4.1 In this scheme, the eastern branch of lakes (Lake Gregory, Lake Blanche, lake Callabonna
and Lake Frome) will be used as a primary flood relief system. Infringement on the basin of these
lakes will be also necessary to maintain adequate water depth. These lakes are normally dry,
relatively flat salt pans at an elevation of about the sea level elevation, except Lake Gregory. This
bank of lakes will be used mostly as freshwater reservoirs or slightly brackish and to be stocked
with fish of varieties matching water condition.
4.2 Maintaining these lakes full with water will promote community and agricultural
development around them. Potentially, there will be two basic streams of flood water. The
primary stream will be from Cooper Creek and will be delivered to Lake Blanche through
Strzelecki Creek. A secondary stream will be extended from Goyder Lagoon, at the connection of
Diamantina River with Georgina River, and will be delivered via a new canal that would be
connected at the tail end of Cooper Creek then extended to Lake Gregory. Obviously, this project
should not have an effect on Ramsar Site, but unnecessary waste or improper distribution of fresh
water in this site should be avoided.
4.3 Flood flow varies considerably and cannot be controlled at the source. Therefore, means of
flow control at the receiving end (the lakes) have to be envisaged to manage the hydrology of
these lakes and maintain relatively stable water level. This is necessary for area development. In
this regard, these lakes would be filled with water to a depth of 4 m, with +/- 1.0 m of deviation.
4.4 According to Kotwicki(9), mean annual flows of Cooper Creek at Innamincka, Diamanatina
at Birdsville and Georgina at Roxborough Downs amount to 4.71 km3, which is sufficient to meet
50% of the evaporation rate of these lakes. This implies that an additional source of water has to
be secured to avoid drying these lakes. However, the maximum flood flow that was experienced
from these estuaries is 28.37 km3, which could double the water depth in these lakes in a
relatively short period of time. This also implies that an additional water relief canal has to be
secured to prevent inundation and drowning surrounding communities.
4.5 Consequently, normal flood flow will not completely cover all of these lakes to their
intended depth and some would be relatively dry. On the other extreme, the maximum flood flow
will overflow all lakes and potentially drown the proposed new communities by the lake shores.
MIK Technology sees the need for partial use of seawater from Spencer Gulf that will be
transported in an open navigable canal. This Lake Frome Relief Canal will branch from ISO
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Seawater Canal and tie to the southern end of Lake Frome to complement the supply of low flood
flow case.
4.6 In this scenario, Lake Frome in particular, will be subject to frequent changes in salt content,
but will not exceed seawater salinity. This dual purpose new canal can be used to mitigate the
effect of low flood flow condition and as relief system to prevent flooding the future development
around these Lakes. It should be mentioned that flowing excess flood water into the ISO Seawater
Canal, is highly favorable since using freshwater in lieu of seawater for osmotic power generation
improves ISO Plant efficiency by more than 10%.
5) Project Proposed Canals and Waterways:
Several canals and channels will be either constructed or upgraded to meet required flow
capacity. All dimensions are preliminary. Waterways are grouped in two categories based on their
critical role in the process.
5.1 Required Waterways for Power Generation:
 ISO Seawater Canal: 3000 m3/s, 70 km navigable seawater supply canal to the ISO Power
Plant.
 Seawater Return Canal: 1500 m3/s, 320 km navigable ISO salt reject stream to Great
Australian Bight.
 Lake Torrens Brine Recycle Canal: 2000 m3/s, 275 km navigable canal to Lake Eyre South.
 Lake Eyre North Brine Canal: 1000 m3/s, 255 km return brine to Lake Torrens.
 Goyder 1 and 2 Brine Channels: Upgrading existing Goyder Channel (Goyder 1) to
Madigan Gulf of Lake Eyre (15 km) and construct another channel (Goyder 2) to Belt Bay
of the same lake (25 km).
5.2 Required Waterways for Flood Relief and Area Development:
 Strzelecki Creek: Existing freshwater channel to be upgraded to 2000 m3/s capacity.
 Moppa-Collina Channel: Existing Channel between Lake Blanche and Lake Callabonna to
be upgraded for 2000 m3/s capacity and provide navigation lock and gates for flow control.
 Salt Creek: Existing Channel between Lake Callabonna and Lake Frome to be upgraded
2000 m3/s capacity and provide navigation lock and gates for flow control.
 Lake Frome Relief Canal: 2000 m3/s, 280 km navigable freshwater/seawater canal and
provide navigation locks and gates for flow control.
 Extend a new channel from Warburton Creek at Goyder Lagoon to transfer excess flow of
freshwater to Cooper creek (150 km), thereof to Lake Gregory for maximizing water to the
eastern bank of lakes.
 Divert tail end of Warburton Creek and Cooper Creek for agricultural development east of
Lake Eyre.
 Similarly, divert Macumba and Neales Rivers for agricultural development on the west side
of Lake Eyre and attempt to extend and connect Finke River to Macumba River to enhance
fresh water availability to develop this new agricultural development.
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5.3 Waterways Management:
 Many of the proposed waterways in this project will be navigable to certain craft size. Main
arteries such as ISO Sweater Canal, Seawater Return Canal and Lake Frome Relief Canal
are all sea level canals and would be suitable for navigation of 50,000 tons ocean vessels.
 Most of these lakes and connecting canals are suitable for light crafts; barges, fishing and
leisure boats. Means to control flow and navigation to and from each of these Lakes such
as locks and gates will be provided. A 500 m3/s, 50 MW seawater pumping station at Lake
Frome will be installed to sustain water level in this lake.
FIG. 9 depicts major existing rivers and creeks in South Australia and potential waterways addition
and modifications. This includes isolation of Lake Eyre for use in osmotic power generation and the
use of flood and surplus freshwater for developing new communities.

FIG 9: South Australia and North Territory proposed SA new development
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VII. Osmotic Power Proposed Systems and Implementation Scheme.
As indicated earlier, MIK Technology strongly believes that South Australia's barren endorheic Lake
Torrens and Lake Eyre could generate safe and sustainable osmotic power that would increase this
country's current electrical power supply by up to twenty percent (20%). As well, it will provide
basin flood relief and allows for the reuse of low salinity flood water for domestic applications and
developing new communities in the basin of Lake Frome.
The proposed project is of a massive size, requiring 4 phases to implement. The first two phases are
intended to generate net osmotic power from Lake Torrens up to 4.0 Gigawatts. The following wideranging third and fourth phases are continuation of the first two phases of project. These additional
phases are intended to integrate both sections of Lake Eyre, forming a massive brine lake for osmotic
power generation, as well as making use of any available flood and excess water in this domain.
FIG. 10 depicts three phases of construction of the osmotic power generation project. Phase I and
Phase II are identical configuration of Lake Torrens except that the second phase incorporates a 320
km Seawater Return Canal to the Great Australian Bight.

FIG 10: South Australia Osmotic Power Generation Schemes
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To achieve high power potential, accumulation of salt in the system must be avoided. The proposed
canal will transfer the salt that is carried in the incoming seawater supply to the power plant from
Spencer Gulf, back to the sea but at a point further away from the intake point. This feature results in
increasing power generation potential by 100%. This canal is rather important not only in enhancing
generation of additional power but also as a navigable canal to offer the proposed new communities a
direct outlet to the Australian Bight.
Phase I (FIG. 11) is a temporary case for only a short period until this Seawater Return Canal
becomes available. Otherwise, salt will accumulate in millions of tons annually and render the lake
unsuitable for power generation in very short few years. Upon construction of this canal, deposited
salt in the lake can be washed away and allows for the construction of Phase II (FIG. 12) to reach 4.0
Gigawatts of electric output. In this scenario, the power plant would be built of two 2.0 Gigawatts
subsequent systems to coincide with Seawater Return Canal construction and for better management
of resources. In case of phase I & II, water inters Lake Torrens at its northern with 8% salinity and
leaves its southern tip at 30-32% that is required for power generation.

FIG. 11: Phase I Osmotic Power Generation Scheme of Lake Torrens
Based on published date about the condition of Lake Torrens, the lake size is 5698 km2 and
evaporation rate is about 2.5 m/year. The lake is very shallow and it will be necessary to build
enough water depth of 4-5 m to stabilize flow pattern in the lake and accumulate enough brine
inventories to sustain power generation. This will require infringing on the lake basin, which will
make the lake surface slightly larger and will slightly increase power production. In this conceptual
design phase, reported data will be used as a temporary design parameter to be optimized during
detail design.
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FIG. 12: Phase II Osmotic Power Generation Scheme of Lake Torrens
Osmotic power plant is a large structure comprises several power generation units of 100-250
Megawatt capacity, operating in parallel with adequate redundancy to meet power requirements and
stability of operation. Each of these units comprises also 6-8 power generation trains of 15-25
Megawatts each, operating also in parallel with adequate redundancy.
Phase III is an expansion of phase II to incorporate Lake Eyre in a massive brine domain of more
than 15,000 square kilometers. This large brine supply will be used to energize a 10 Gigawatts power
generation Plant. In phase III, Lake Torrens Brine Recycle Canal will be extended to the north and
enters Lake Eyre South. Water leaving this lake is divided into two branches where one branch enters
Lake Eyre North through the upgraded Goyder channel, here is called Goyder Channel 1. The second
branch enters the lake through a new Goyder Channel 2. Considering the topographic layout of the
lake, splitting water flow is intended to enhance water circulation in Lake Eyre North and avoid
creating of dead pockets.
Brine leaves Lake Eyre North at its northern end in an open canal along its western edge and enters
the northern end of Lake Torrens. This brine is further concentrated in Lake Torrens by natural
evaporation to reach the salinity level that is required for maximum osmotic power generation.
In phase III and based on the evaporation rate in the area, it is expected that water inters Lake Eyre
South with 8% salinity and leaves at the northern tip of Lake Eyre North with about 15% salinity.
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This brine is further concentrated to 30-32% salinity in Lake Torrens. This concentrated brine is used
in the last stage of the osmotic power train to induce permeation of water from the first stage of the
train, creating the necessary osmotic potential to drive the various hydro-generators in each train of
the power plant.
FIG. 13 depicts Phase III flow and salinity balance. In this phase, Lake Eyre is incorporated in the
brine making domain of over 15,000 km2. It is estimated that Lake Torrens Brine Recycle stream is
about 1501 m3/s at an elevation of 38 m ASL. While Lake Eyre Brine Return stream is 825 m3/ s at
an elevation of 7 m BSL. This implies that there is a potential of generating additional net power of
100 MW of due to the differential changes in flow rates and water levels of these two streams.

FIG. 13: Phase III Lake Torrens and Lake Eyre Osmotic Power Generation
Considering the evaporation of these two lakes (2.5 m/ yr for Lake Torrens and 2.2 m/yr for Lake
Eyre) it is anticipated that power generation might exceed 10 Gigawatts. Such power plant has to be
constructed in sections over few years to allow for sufficient time to fill these lakes to the optimum
elevation at the optimum water salinity.
In order to generate power from Lake Eyre, flood water has to be prevented from entering this lake.
Therefore, all major waterways that access this lake have to be rerouted. Since these streams collect
and transport rainwater with very low salinity, it would be prudent to maximize the benefit of these
streams to develop South Australia barren land into prosperous communities for millions of people.
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FIG. 14 is an engineering reflection of FIG. 9 that depicts MIK Technology vision to develop South
Australia State, employing this company’s Hyper Salinity Osmotic Power Technology. MIK
Technology conceptual design aligns these lakes into two separate trains of distinctive functions. The
first domain west of Finder Ranges comprises Lake Torrens and Lake Eyre and will be in brine
service. The second domain east of Finders Ranges comprises Lakes Gregory, Blanche, Callabonna
and Frome where and will be mostly in freshwater service. This domain will rely in its development
on power extended from the main osmotic power station at Lake Torrens.
Lake Frome Relief Canal and its continuation Seawater Return Canal will form over 600 km of
navigable water that will connect the new development to Spencer Gulf as well as to the Great
Australian Bight. This new waterway will be an important industrial artery for miners of coal and
minerals in South Australia.

FIG. 14: Osmotic Power Generation and Flood Mitigation Schematics

VIII. Conclusion
Hypersaline osmotic power generation is safe, emission-free and sustainable source of energy that
would increase Australia’s current electrical power supply by additional twenty percent (20%) by
doubling all of its current renewable sources of clean energy. Generation of this level of power relies
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on using Lake Torrens and Lake Eyre exclusively as high salinity brine makers. This implies
rerouting flood water that enters this domain and diverting sources of excess freshwater to develop
new large communities in Lake Frome basin and around Lake Eyre. Effective management of
freshwater resources could lead to development of large agricultural projects that, if not needed by
the Australian community, will definitely curb the hanger of some poor nations. Developing such a
project requires providing extensive waterways system that enhances navigation and transportation of
goods in the territory as well as on open seas. Generating such large amount of energy would allow
miners of ores to refine their raw material on site and only ship refined minerals and manufactured
products. Such aspect results in high productivity, labor stability, product value and reduced
transportation cost.
Maher Kelada
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Houston, Texas USA
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