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Abstract:
The North Africa desert, known as the Sahara, is the largest tropical desert in the world, occupying
roughly one-quarter of the African continent. It occupies southern Morocco, Mauritania, Tunisia,
most of Algeria, Libya, Egypt, northern Mali, Niger, Chad, and Sudan. It stretches about 5,700
kilometer (km), from the Nile Valley on the east to the Atlantic Ocean on the west and bounded by
the Mediterranean on the north. The estimated area of the Sahara is about 8 million square kilometer
(km2).
The terrain is dominated by plains with elevations of less than 500 meter (m) and with mountains,
exceeding 3000 m in the central Sahara, such as the Ahaggar and Tibesti. The terrain comprises also
few major endorheic depressions, several salts pans (Sabkhets) and miscellaneous seawater lagoons.
The largest is the Qattara Depression of Egypt, Chott Melrhir of Algeria, Chott El Jerid and Chott al
Gharsah of Tunisia and the Libyan chain of Al Sabkhet al Kabirah, Bir al Akhriyah and Sabkhet
Ghuzayyil. On the Atlantic Ocean side, there are Sabkhet Paki Tah of Morocco and Sabkhet Te-nDghamcha of Mauritania. As an example of lagoons, are the Bardawil Lake of Egypt and Dakhla
Bay of Western Sahara.
MIK Technology is proposing plans for using its Hypersalinity Osmotic Power Generation
Technology, technically known as “ISO” to generate electrical power in Gigawatts range on a
global scale. In North Africa, MIK Technology has proposed plans for Egypt’s Qattara Depression
and Tunisia’s Chotts, as well as Egypt’s Bardawil Lake of Sinai. For reference, readers may view
posted articles on MIK Technology’s website “www.miktechnology.com”. Other developments will
be published in due time.
This article proposes a conceptual scheme for exploiting the power potential from the lowland at the
western boundary of Mauritania, comprising Mauritania’s Sabkhet Te-n-Dghâmcha ()سبخة اندغمش.
This development will create a new large shallow brine lake, named “Mauritania Power Lake”,
for osmotic and wind electric power generation, which will potentially increase Mauritania’s
electric power resources by twentyfold (viguple).

I. Introduction:
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, employing semi-permeable membranes, to drive
hydroelectric generators. Osmotic potential, although unrecognized by many, it is a form of energy
like heat, work, chemical, electrical, momentum, gravitational, etc.
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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. This renewable clean power generation technology is isothermal sustainable process,
environmentally benign at a zero carbon-emission, with availability exceeds 90%.
The potential for generating power using this technology is attainable anywhere natural or manmade
physical domain or ecological topography that allows for cycling of waters of dissimilar salt
concentrations, preferably via evaporation-accumulation by solar energy. The higher is weather
dryness and heat, the higher will be the water evaporation rate and consequently, the higher is the
power generation system potential.
Therefore, world natural salt basins in proximity to the sea or rivers such as the Great Salt LakeUSA, Lake Natron-Tanzania, Lake Assal-Djibouti, Lake Urmia- Iran, Lake Baskunchak-Russia, the
Dead Sea-Israel/Jordan, and many of the dry salt lakes such as the Aral Sea-Kazakhstan, Badwater
basin-Death Valley USA, Qattara Depression-Egypt, Chott el Djerid-Tunisia, Chott MelrhirAlgeria, Sabkhet Te-n-Dghamcha- Mauritania (Figure 1), Sabkhet Tah-Morocco, salt domes,
manmade salt ponds are all strong candidates for the application of this technology.

Figure 1: Mauritania Sabkhet Te-n-Dghamcha barren land
The Sahara has a marked tropical desert climate, dry and hot. Northeasterly trade winds prevail over
most of the Sahara throughout the year and strongly influence its climate. The present arid climate
is prevailing over the last 10,000 years. Relative humidity is about 30 –50% causing a relatively
high rate of evaporation of about 2,500–6,000 mm/year. Average north Sahara receives about 100200 mm precipitation with less than 50 mm over most of the Sahara plains. In the interior there may
be no rain continuously for several years. Occasional flash floods may cause serious flooding in the
valleys and mudflows in elevated mountainous regions.
Sahara temperatures may reach 56°-58° C with the surface temperature of the ground may exceed
70° C. The weather is very dry with a trace of rain. Long windy periods of dust or sand storms
lasting many days are frequent, with wind velocity increasing to 30 m/s or more. The winds are
locally called Simoom (poison storm -  )رياح السمومin Sahara, Palestine, Israel, Jordan, Syria, and the
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deserts of Arabian Peninsula, or Khamseen ( رياح الخماسين- fifty days storm) in Egypt, or Sirocco
( (رياح الشرقي, ) (رياح الشهيليin Morocco and Tunisia respectively.
Morning dew and sand storms are common for most of the Sahara, where both together promote the
formation of thin layer of mud crust on surfaces. This behavior makes applicability of solar panels
rather questionable and its maintenance relatively expensive, due to the massive labor force
required to clean these panels.
Osmotic power technology for large-scale open domains offers a unique attribute that is unmatched
by any other energy technology, such as solar, wind, tidal, geothermal, nuclear, combustion,
hydraulic, etc. Osmotic power relies on the fact that it deals mostly with seawater under
atmospheric sunny conditions, where seawater is stored in natural land depressions or salt pans to
form large seawater-brine lakes. These lakes are natural habitat for all kinds of living species and
can be easily adapted to accommodate vibrant and self-sufficient large human communities around
their shores. Most lakes can hold large inventory of hypersaline water that can sustain power
generation for weeks or even months. Osmotic power is more efficient than any other renewable or
fossil-based energy. It is clean energy, safe, continuous and generated isothermally in situ.
Generated osmotic power operates all known domestic, commercial and industrial functions. This
includes water desalination for human consumption and agricultural development, for energizing
various industries and for constructing massive housing and resorts projects, etc. Further, all of such
power generation domains can support large marine life industry that can feed and employ
multitude of people.
In this paper, MIK Technology is proposing a conceptual scheme to develop the power potential of
Mauritania, comprising the barren Sabkhet Te-n-Dghâmcha ( )سبخة اندغمشdomain. This
development will create the largest single project for power generation in the country, if not in all
West Africa, which will completely change the way of life of Mauritanians and their neighboring
countries.

II. Mauritania Topography and Demography:
The Islamic Republic of Mauritania became an independent nation on November 28, 1960, and was
admitted to the United Nations in 1961 against the opposition of Morocco, which claimed the
territory. In the late 1960s, the government sought to make Arab culture dominant. Arabic is the
national language and Islam is its religion. Racial and ethnic tension between Moors, Arabs,
Berbers, and blacks was widespread. Since its independence, Mauritania was been plagued by
several military and political coups.
In 2009, Muhammad Ould Abdel Aziz won the presidential election, with 52% of the vote with the
optimism that that his tenure may put the country back on a course toward democracy. Popular
protests still flare across the region as people seeking democratic regime and looking for jobs.
Insurgence of political activism tends to raise the risk of political instability, but it seems that the
political regime is still in power.
Mauritania is located in Northwest Africa (Figure 2) and bounded by Senegal to the southwest, Mali
to the south and east, Algeria to the northeast, Western Sahara to the north and the Atlantic Ocean
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to the west. The country size is about 1,030,700 sq km, equivalent to the size of Egypt. Its border
extends about 5,074 km and its coast line is about 754 km. Mauritania is mostly a desert, constantly
hot, dry and dusty. Sirocco wind blows primarily in March. Most of the terrain is barren flat plains
of the Sahara with some central hills. Average temperature ranges in Nouakchott, the country’s
capital, from 13 to 28 degrees Celsius in December to 24 to 34 degrees Celsius in September.
Mauritania comprises 13 provinces, or wilayas; Adrar, Assaba, Brakna, Dakhlet Nouadhibou,
Gorgol, Guidimaka, Hodh ech Chargui, Hodh El Gharbi, Inhere, Nouakchott, Tagant, Tiris
Zemmour, Trarza (Figure 3). The capital of Mauritania (Nouakchott) has a population of 480,400.
The country’s lowest point is Sabkhet Te-n-Dghamcha (Figure 1) with a depth of 5 m below sea
level and the highest point is Kediet Ijill 915 m. The arable land is just only 0.5% of the country
surface area. The natural resources are iron ore, gypsum, copper, phosphate, diamonds, gold, fish.
Recent offshore oil discovery could be a bonanza to this impoverished country, if reserves proven.

Figure 2: NorthWestern Nations of Africa

Figure 3: Mauritania regions

According to CIA World Fact book in January 9, 2012, half the population still depends on
agriculture and livestock for their livelihood. Even though, many of the nomads and subsistence
farmers were forced into the cities by recurrent droughts in the 1970s and 1980s. Mauritania has
extensive deposits of iron ore, which account for nearly 40% of total exports. The nation's coastal
waters are among the richest fishing areas in the world exceeding 600,000 tonnes per year, but over
exploited by foreigners. Oil prospects, while initially promising, have largely failed to materialize,
and the government has placed a priority on attracting private investment to spur economic growth.
The Government also emphasizes reduction of poverty, improvement of health and education, and
privatization of the economy. Discrimination is still part of the present daily routine of local people.
Until today, the main positions in politics and society are incited by Moors people, essentially
Berbers and Arabs. For black people, it is very difficult to go to school and to have access to high-
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level institutions. The country adopted a law banning slavery in 2007, but slavery is still practiced
particularly against haratin people; ethnically distinct group of black skin people workers who are
born into slavery and without any rights.
Reporter John D. Sutter, in his reports at CNN online, estimated practice of bondage by 10-20
percent of Mauritania’s 3.4 million populations, who currently lives in slavery. The feudal
exploitation of one set of people by another is an artifact of history in black Africa, where the
colonial slave trade fueled a heightened awareness of the essential value of human liberty.
Mauritania Population was 3,281,634 in July 2011 with a growth rate of 2.4%. Life expectancy is
relatively low with an average of 52.7 years. Half the population still depends on agriculture and
livestock for a livelihood, even though many of the nomads are subsistence. The projected
population for the year 2025 is 4,973,000. The overall population density is 3 per sq km.
Total renewable water resources delivers 11.4 cu km (1997), with total freshwater usage amounts to
1.7 cu km/yr, where agriculture uses about 88% of the supply. Industry share amounts to 3% and
domestic share is about 9%. Water usage per capita is 581 m3/ yr, which is relatively higher than
many countries in Africa. This is mostly due to the small population in a relatively vast country.

III. Mauritania’s Current Resources:
Mauritania has experienced economic growth with economy relying heavily upon iron ore mining,
marine life industry and agriculture. Despite Mauritania’s improving economic environment, it is
still vulnerable due to several factors. These include: 1) Economy that is dependant primarily on
mining, fishing and agriculture products whose price tends to fluctuate in global markets. 2)
Instability of political regimes. 3) Deficiency in enforcing the rule of law 4) Serious failure in
protecting human rights, 5) Lack of effective policies to reduce poverty.
Discovery of oil and initial production of Chinguetti field in 2006 seems to be a promising bonanza
to Mauritania, however oil proven reserves is still questionable. In October 2011, Mauritania
published its fourth EITI (Extractive Industries Transparency Initiative) indicating that it has
significant mineral deposits, in particular iron ore. Mineral products account for over half of total
export earnings. Commercial oil reserves have been found offshore, adding to the reserves at the
Chinguetti oil field that was discovered in 2001.
According to EITI, Mauritania's proven and probable crude oil reserves are estimated at around 600
million barrels. The new Tiof oil field may contain up to 350 million barrels of oil. The Banda field,
located 12 miles east of the Capital Nouakchott may contain natural gas reserves of 3-5 trillion
cubic feet (Tcf), while the Pelican natural gas field estimated reserves is 1 to 1.5 Tcf. However,
Index Mundi places current oil reserves at only 100 million barrels.
Currently, Mauritania is the poorest country in the Arab Maghreb Union (AMU), where GDP per
capita income is $1,051 in 2010. The estimated minimum wage of adult workers in 2002 was
$38.71 per month. Two third of the population earns about $2 a day.
Mauritania source of energy is fossil fuel, which represents 85.9% of the country energy resources
and the balance of about 14.1% is by hydropower. The generated amount of the electrical power in
2008 was 508,700 MWH/year, which is equivalent to about 18 Watt per Capita. Accordingly, the
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generated national power is only 58 MW. In fact, Index Mundy reported electrical power
consumption of only 420,000 MWH in 2011, or less than 15 W/capita!! This is rather a meager
power level to develop a country of such large size. Most of the Mauritanian population today has
no access to electricity. About 30% of households in urban areas have electricity, but this ratio is
less than 1% in rural areas, where the use of candles and kerosene lamps are common.

IV. Mauritania Renewable Energy Plan:
Mauritanian Government effort in this field is rather modest. The government has been promoting
the adoption of liquefied petroleum gases, LPG, as a substitute for wood fuels since the early 1980s,
in order to alleviate the pressure on forest resources, and control the environmental impacts
associated with deforestation. The increase in LPG consumption in urban areas has increased
threefold between 1987 and 1997, but the program did not completely achieve its objectives.
In 1995 Mauritanians authorities considered decentralized wind electric power for social and
economic development. However, this initiative did not materialize either for the lake of a serious
planning of objectives. In early 2012, Northeast Engineers & Consultants Company has visited
Mauritania to install Sonic Detection and Ranging Machine outside the capital of the country,
Nouakchott, to evaluate the country wind resources. This effort is one phase of the company’s
program to evaluate West Africa wind power potential. This wind profiler is capable of measuring
wind speed and direction as high as 60 meter above ground. The evaluation is still going.

V. MIK Technology Proposed Renewable Energy Plan for Mauritania:
As indicated in the introduction of this paper, MIK Technology has developed a new renewable
energy technology using hypersaline water for power generation. This technology relies on
employing barren land depressions and salt pans that are in proximity to seas and oceans to generate
power. The technology makes use of such domains to concentrate seawater, then exchanging the
concentrated high salinity water with seawater across a semi permeable membrane to exploit its
osmotic potential for electrical power generation. Mauritania’s land depression known as Sabkhet
Te-n-Dghâmcha is a strong candidate for the application of this technology, despite its weather
condition and topographic layout.
The coast of Mauritania is a very dry region at the edge of the Sahara desert. Much of Mauritania is
witnessing expansion of desert regions due to changing rainfall. This narrow coastal strip is
subjected to oceanic trade winds. Most rain falls during the short rainy season from July to
September, which is less than 100 millimeters in the northern two-thirds of the country, including
the Sabkhet in question
Table 1 depicts Mauritania weather condition, although NASA published this data in 2002 for the
capital of Mauritania, it is still a comprehensive set of data for developing the proposed energy plan
of Mauritania, particularly in Sabkhet Te-n-Dghâmcha.
This data reflects interesting weather behavior. Solar insolation is relatively high in the spring and
summer, despite moderate clearness, due to clouds or dust storm of less than 70%. Wind is
relatively high in winter and spring. Temperature is moderate and relatively stable and actually
comfortable year around, despite that the annual rain is just a trace in late summer. Further,
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Nouakchott, the subject of this study, is a seashore town on the Atlantic Ocean; however, its
weather is relatively dry with humidity less than 45% all year-round.

Nouakchott, Mauritania- Solar Energy and Surface Meteorology
Variable

I

II

III

IV

V

VI

VII

VIII

IX

X

XI

XII

Insolation, kWh/m²/day

4.25

5.03

6.03

6.77

7.02

7.23

6.98

6.40

5.83

5.48

4.39

3.94

Clearness, 0 - 1

0.55

0.58

0.62

0.64

0.65

0.67

0.65

0.61

0.58

0.61

0.55

0.53

Temperature, °C

21.30 23.66 25.37 27.93 31.15 33.12 31.33 31.02 31.59 30.79 27.00 23.14

Wind speed, m/s

6.40

6.38

6.38

6.67

6.71

6.00

4.75

4.25

4.28

4.93

5.57

5.96

Precipitation, mm

1

2

1

0

0

1

12

44

36

8

2

6

Wet days, d

0.5

0.5

0.0

0.1

0.0

0.1

1.0

2.3

1.8

0.3

0.3

0.4

Relative Humidity

33

31

30.5

31.5

31

30

40.5

44

40

32

34.5

34

Table 1: Nouakchott, Mauritania meteorology data by NASA Langley, Atmospheric Science Data
Center. Humidity data by Climate Temp Info of Mauritania were incorporated by the author.
Table 2 is the average whether condition in the town of Akjoujt, the capital of Inchiri Province,
which is located 150 kilometer northeast of the proposed project site, at an elevation of 120 meter
above sea level.
Akjoujt, Mauritania- Solar Energy and Surface Meteorology
Variable

I

II

III

IV

V

VI

VII

VIII

IX

X

XI

XII

Clearness, 0 - 1

0.42

0.43

0.26

0.27

0.22

0.17

0.16

0.19

0.30

0.48

0.50

0.48

Temperature, °C

28.9

21.7

23

23.9

28.8

31.7

35.0

33.9

33.9

33.9

31.7

27.8

Wind speed, m/s

16.1

16.1

19.3

19.3

19.3

19.3

19.3

19.3

17.7

16.1

14.5

17.7

Dusty days/

18

16

23

22

24

25

26

25

23

16

15

16

Wet days

7.0

0.0

1.0

0.0

1.0

0.0

1.0

1.0

1.0

1.0

0.0

1.0

Relative Humidity

31.0

30.0

30.0

32.0

35.0

48.0

63.0

69.0

59.0

41.0

35.0

34.0

Table 2: Average weather condition in Akjoujt, Mauritania data by WeatherReport.com. Metric
conversion coefficients were applied by the author of this paper.
The comparison between the two regions indicates that both have slightly high humidity and
temperatures in the summer months (June - September), but with equivalent humidity in the rest of
the year. Both towns are highly dry year-round. However, town of Akjoujt experiences high wind
all year exceeding 15 m/s. On the negative side, Akjoujt experiences sever Sahara dust storm with
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feasibility less than 20% in summer months. The dust storms impact the whole region including the
northern section of Sabkhet Te-n-Dghâmcha. Therefore, Inchiri Province is a poor candidate for
solar energy recovery, but potentially a suitable location for wind farms, if the impact of sand on
mechanical integrity of rotating equipment; rotors, gears, bearing, power generators has been taking
into consideration.
Sabkhet Te-n-Dghâmcha of Mauritania (Figure 4 and 5) is a typical lowland domain that allows
such osmotic power technology. Sabkhet Te-n-Dghâmcha is an arid land depression by the Atlantic
Ocean with precipitation and evapo-transpiration of 0.05 - 0.2 p/pet. This area is not cultivated and
most of the natural vegetation is still intact. The landscape has mostly bare areas, with sandy or
loamy sand texture soil, with a climate classified as a subtropical desert.
Figure 4 highlights the zone of the project interest, while Figure 5 outlines the potential topographic
domain of operation. The proposed conceptual design and operation of the new lake, as presented in
this paper, could be subject to modifications as a rigorous and complete survey and analysis of the
domain become available.
Sabkhet Te-n-Dghâmcha maximum depth is 5 meters below ocean level with average depth of
about 2.5 meter. The rough estimate of the potentially usable surface area of the Sabkhet area is
about 2,700 square kilometers, with a volumetric capacity of about 7 cubic kilometers. The sabkhet
contains few scattered dunes of height slightly above sea level. Since this sabkhet will be
permanently full of water, it was prudent to call it in this article as “Mauritania Power Lake”.

Figure 4: Mauritania's project site today

Figure 5: Mauritania proposed Lake Site
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Developing Sabkhet Te-n-Dghâmcha to become an active dynamic domain for osmotic power
generation requires several modifications. These modifications will insure three objectives. 1)
Maintain adequate means to fill the Sabkhet with a steady flow of seawater. 2) Maintain relatively
stable water level across the lake. 3) Deliver a stable flow of high salinity water at the tail end of the
lake, where the saline water be exchanged across a membrane with ocean seawater in the osmotic
power plant to generate electricity.
Accordingly, these modifications are based on the following criteria:
1. The change in the flow between the Lake Inlet and outlet depends primarily on water evaporation
rate. In this conceptual design, evaporation rate of 2.5 meter /year was considered. Evaporation rate
changes will have proportional effect on power generation and has to be evaluated rigorously during
project preliminary design. Water seepage is expected to be relatively small since the sabkhet is
below sea level and adjacent to the ocean and water table is relatively high.
2. Based on the estimated size of the lake and postulated annual evaporation rate, water will
evaporate at a rate of 214 cubic meters/second (214 m3/ s). Since seawater enters the domain at
about 3.5% salinity and leaves the lake at 32% salinity, the mass balance indicates that the seawater
feed should inter the lake at a rate of 240 m3/ s and leave the domain at a rate of 26 m3/ s.
3. Sabkhet Te-n-Dghâmcha is a shallow with a maximum depth of 5 m BSL. Since this is a
relatively large domain, which its length exceeds more than 90 kilometers, it would be prudent that
the project devises means to insure sufficient water depth and velocity along the domain. The first
means to achieve this goal is to make advantage of the ocean tide. Mauritania’s shores are subjected
to semi-diurnal tide with a maximum level of the full sea of 2.05 meter and minimum level at low
tide of .03 meter with an average level of the full sea of 1.44 meter.
4. The daily changes in level will seriously affect the stability of water in level and pattern in the
lake. Therefore, the project will install tide control gates to allow ocean water to flow in, when the
rising tide level is higher than water level in the connecting canal to the lake and restrict reverse
flow (ebb tide) when the receding tide level is approaching normal water level in the said canal.
5. Further, the project is recommending installation of a large wind farm to help in developing the
northern region of the country, which can be partially used to power low head seawater pumps up to
10 meter, to improve flow pattern and water inventory in the lake.

VI. MIK Technology Proposed Renewable Energy Process Scheme:
1. The proposed Mauritania Power Lake is very large in size, but very shallow, which will cause
mal-distribution of water flow and the inability to control or maintain salinity at the point of
discharge. Consequently, it will be necessarily to partition the domain in such a way to allow the
water to flow in a relatively confined linear path by building earthen berms and embankments,
while making advantage of the existing scattered domain dunes. Figure 6 is a conceptual nonrecycle arrangement of the domain, which will be refined when a comprehensive topographic
survey of the area becomes available.
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2. Filling the sabkhet with seawater and maintaining a stable level of water at the specified
concentration will require several years. In this paper, two proposed osmotic power generation
schemes are being considered. The first scheme considers one pass-through (non-recycle case)
water flow for generating 650 MW of osmotic power, in addition to a conjoint marine life habitat
(Fish Lake). The second scheme relies on recycling brine for maximizing osmotic power generation
to 1,200 MW (1.2 GW), while developing a dedicated low depth marine life habitat of about 900
km2.

Figure 6: Mauritania Proposed Non-Recycle ISO and Wind Power
3. The rate of evaporation of 2.5 meter /year is the design criterion in this proposal (section V).
Generally, the evaporation is dependent on the rate of solar insolation in these large domains.
However, it seems that another factor could play an important role in enhancing evaporation,
particularly in the winter and spring. The additional factor has to do with severe weather dryness,
which enhances evaporation in moderate weather in the absence of solar energy. This is a subject of
further evaluation by MIK Technology.
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4. According Ekkhhard Mittelstaedt, et al. in their book Ocean Dynamics, Volume 33, (1980), the
measurements of the coastal upwelling experiment describe some aspects of the semi-diurnal tidal
currents on the shelf and across the continental slope off Mauritania. On the shelf, the semi-diurnal
tides represent the dominant short-period fluctuations. Semi-diurnal current speeds range between 1
and 10 cm/s. The mean speeds of about 5 cm/s are 15% to 25% of the residual current speeds.
The main contribution to the semi-diurnal currents comes from the M2 tide (lunar semi-diurnal).
The mean amplitude of the currents at the period of the S2 tide (solar tide) is about half as large as
the amplitude due to the M2 (lunar tide). The signal of tidal currents at the period of 12.00 hours (S2)
is probably biased by the influence of weak semi-diurnal wind variations. At the diurnal frequency
band the daily wind fluctuations of the land-sea-breeze interferes with the tidal currents. When
averaged over time, the semi-diurnal tides inshore appear.
Considering, the shallow depth of the Sabkhet, it is necessary to make advantage of the high tide to
fill this domain to normal sea level or preferably higher, by installing Tide control gates as
explained earlier in the prior section V.

VII. A: The 650 MW Osmotic Power Plant
Figure 7 represents the tentative steady-state operating scheme to generate 650 MW of osmotic
power. In this scheme 240 m3/s seawater (3.5% salinity) feed will be concentrated to 26 m3/s of
brine (32% salinity). This first scheme considers one pass-through water flow.

Figure 7: Mauritania’s 650 Megawatt Non-Recycle ISO Power Plant
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Considering the layout of the domain and the existence of several sand dunes, water will be forced
to flow in a specific pattern to make advantage of every part of this large lake. In the non-recycle
case, the northern side of the domain will be a marine life habitat, while maximizing power
generation in the rest of the domain. Scarped earthen material found on the floor of the sabkhet will
be used to construct earthen berms and embankments in a zigzag pattern. This pattern will force
water to flow in a confined directional movement in channels of controlled width. The purpose of
this practice is to insure uniformity of brine concentration at the withdrawal point. Due to the
topographic configuration of the domain, it is desirable to feed seawater into the lake at two points,
resulting in creating a fish lake of two sections.
The estimated evaporation rate is 214 m3/ s. Filling the Sabkhet with seawater and allows water to
reach the desired concentration will take few years. Therefore, a larger intake canal will improve the
process. Also, another temporary seawater supply at midway of the Sabkhet to fill its southern
section will potentially allow early start of a unit or two of the ISO power plant.
In this scheme, 26 m3/s of hypersalinity brine from the proposed “Mauritania Power Lake” are
exchanged with filtered seawater from the Atlantic Ocean, across a large set of semipermeable
membranes to generate 650 MW of power. These membranes are the heart of the so-called osmotic
power plant, which comprises several trains of 100-200 MW each. Construction of such plant will
be in phases to coincide with saline water accumulation in the lake. Power generation is dependent
on hypersalinity brine normal steady flow rate, which is proportional to the rate of evaporation of
the lake and the efficient plan to operate the whole domain.
Operating water domains for osmotic power generation is unlike any other power generation
process. Most of the proposed power domains are hybrid systems to generate power, but also to
farm marine life and create prosperous communities around their parameter. These domains are
highly dynamic systems and every operating parameter has to be controlled, otherwise they will
seriously fail. It is rather prudent that the management of such domains must be of high caliber
teams of technical and science people, as well as skilled technicians.

VII. B: The 1,200 MW Osmotic Power Plant
Figure 8 represents the tentative steady-state operating scheme to generate 1,200 MW of osmotic
power. In this second scheme, the saline discharge from the osmotic power plant is recycled to the
inlet of the lake to make advantage of its high salt concentration (7-8%). In essence, instead of using
seawater with 3.5% salinity, recycled water with more than twice the salinity is used. This will
greatly enhance the osmotic power potential of the domain.
Obviously, the change in brine flow pattern mandates changes in the domain topography and use.
In this case, the lake is partitioned longitudinally into two sections. The larger section is intended
for brine and the smaller section for farming marine life. Accordingly, the marine life section is fed
by a dedicated seawater canal at a rate of 150 m3/ s, which is a smaller canal than the one projected
in the 650 MW scheme. The brine section is now totally fed by the power plant recycled stream.
Consequently, the exiting topographic layout of the Sabkhet has to change to meet the objective of
the 1200 MW scheme. Unlike the 650 MW scheme, here the domain is split between two different
functions; the brine lake and the marine life lake, using earthen berms, as shown in Figure 8.
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In comparison with the first scheme, this 1200 MW plant requires additional 25% of seawater and
larger osmotic power plant and associated water recycling conduits and pumping, but it will offer
important advantages:
1. Doubling power output and in the process, increasing Mauritania’s power supply by 2000%.
2. Allowing the isolation of marine life habitat from brine contamination. This action will allow for
better prediction of water salinity in the proposed linear habitat and the selection of marine life
species that are suitable for the different salinity zone (3.5-7%).
3. Developing such large inland marine life habitat of about 900 square kilometers will have
noticeable impact on the demographic distribution in Mauritania. As a result, several new
communities will emerge on the eastern shore of the lake. Availability of power either from the ISO
plant or from the proposed 200 MW wind farms around the domain will prompt the development of
water desalination projects and large agricultural and mining ventures in the provinces of Trarza
and Inchiri.

Figure 8: Mauritania’s 1200 Megawatt ISO Power Plant

IV. Conclusion:
This article proposes the development of Mauritania’s Sabkhet Te-n-Dghamcha domain for a
prosperous self-sufficient new community for thousands of Mauritanians. The potential of
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generating osmotic and wind power of more than twenty times (Viguple) current national power
generation is a realistic vision. This relatively massive amount of energy would have a major impact
on the prosperity of this country and its neighbors.
However, such large size project requires foreign investment and qualified workers. To achieve this
major size development, the Mauritanian authorities have to devise appropriate measures to
accommodate, support and protect large pool of non-Mauritanians labor force, their welfare and
their investments. Further, it will be prudent that constitutional, legislative and social bylaws and
regulations may need to be relaxed, or preferably be amended to allow foreign investors; their
families and employees enjoy their temporary or long stay in Mauritania to help in developing this
country and its people.
All what it takes.… is a vision!
Maher Kelada, President
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