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Summary of the proposalgaenteq.

Yearly supply of 3 to 7 km3 of water from Caspian $&8m below the world
ocean's level Jo Uremia Lake by pumping to a level of +1600 m over woddan's
level (A, B and C) and then transferring it through a 320 km long channel otopipe
the coast b UrmialLake at +1275m over worldcean's levelD)

Conveying part of this sea water in a pressurized pipe (E) for creation of cir8a 20
bar presser at the destinatigrecause of the height difference of ca.300 m between the
opening and end of thape line)to be used for injection to R.@esalinationdilters

(F) for supply of fresh sweet water (G) in the coastal areagl@ctiargethe saline
waste water (H) into the lake;

Using part of the conveying sea water for industries sucgaacultured ) , € and
then returning it back to the main stream of channel or pipe line;

Using the idle capacity of pumping system (A) for building of a reservation electric
generation plant (1).
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Introduction:;

"Uremia Lake, an internationally important wetland, home of a unique brine shrimp species
(Artemia)and seasonal settlement for thousands of migrating birds is in great danger.

Uremia Lake has beeriacing a grave crisis over the past 10 years. Prolonged drought is threatening
the lake's biodiversity and ecology. Reduction of water depth by 6 meters, increasing water salinity
to saturation level (much higher than tolerance range of Artemia and imigbads), appearance of

huge salt fields around the lake, and huge reduction in Artemia population, is alarming indications of
gradual total desiccation of the beautiful and unique ecosystem, the Lake Uremia. The salinity
rangedrom 330to 400 ppt at dferent areas of the lake and one can easily see salt crystallization on
the surface of the lake with naked eye. It is interesting to know that Artemia is still struggling and
fighting against this extreme salinity and one can observe them alive swimmihrgylake. The lake

has reduced in depth by over 6 meters and huge areas around the lake have dried up forming vast
salty desert. It seems the lake is in the process of drying up and therefore Artemia urmiana and the
water birds depending dhe lake aréeing threatenetb extinction.Based on research done by a
number of international experts, the Uremia Lake has been the only home of Artemia urmiana, one
of the oldest populations of Artemia who has inhabited the lake since millions ofgeaide lale

is losing its international importance as a unique region for thousands/millions of migratory birds
which used to spend their winter or lay eggs and feed their offspring with nutritious Artemia. As the
lake is a major hub for migrating birds throughouedtérn Asia and Eastern Africa, the evolution in

Lake Uremia is an issue transcending Iranian borders and is tmdgiohalglobal importance:

Source http://www.isslr.org/news/newsone.asp?gnewsid=315

Uremia L ake, the nature of the criss andthe proposedsolution:

The volume of Uremia’'s water body and its surface level, a shallow and ¢tigpedsalinelake,
has been and sconstantly changinghenomenonFig.1 and 2show the recorded fluctuation of its
surface level, from year 1940 to 200@dline) and from 1993 to 2009The water body magnitude
in any time depends on two main factors: e ofsurface evaporation (which is nearly a constant
factor) and the amount of watenteringthe lake from itglrainage systeraf about 52000 kmZThe
precipitationregime of the area has been in great changes over the time which has caused the current
droughtandcatastrophiconditionin lake'ssurfacelevel and volume. Since thetal salt content of
the lake is constantjrca 8 hilliard metric tons, the salinity of the lake water varies from 14% in the
wet periodgo 35 40% inthedry periods. The change volume and salinity of the lake can lead to
four differenttypical scenarios as shown in théy 3. Currently thdake is experiencing scenario (2)
with dangerous tendenciésward scenario (1whilesthe desirablescenarioswhichis the aim of
presenproposal to realizegre scenariof3) and (4).

As shown in theschematicfig. 1 and 2 the actual fluctuationof the lake's water leveland

consequently its volume} very dramatic andheoreticallyconsists of twantegratedcategories:
first, annual fluctuationswhich areapprox.60-90 cm and secondperiodical fluctuationswhich
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are ca3-6 metersduring a decade long periodh such a shallow lakeéhe dramatic fluctuatiain
level and volumeauss severe andundamentathanges irchemistry andangeof salinity asmain
factor inthe bio-ecologyand living spacef ArtemiaUrmiana and related fauna and flora.
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Lake Urmia Height Variations
TOPEX 9 Year Geo-referenced 10Hz Along Track Reference
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Source USDA, foreignagricultural service

The Uremia Lake has wery fluctuativenature This arisedrom thefact that 3 of 4 main factors
interacting in the lake are constargeography, salt content and total heathefsun radiationwhile
the fourth factoi.e. precipitation is strongly changing anaghevenphenomenonrherefore, théake
hasneitherexperienced stable andixed volume nor salinity range coastal shape arihe during
its millions years long life it has always beersubjectto unpredictable and uncontrollable
fluctuations in every aspect of its lifEherefore we can'tawait any better anthorestablecondition
in thefuture, especially when a big portion thie watervolumenaturallydischarged into the lake
stopped and sted behind numerougservoirdams(ca. 40)for irrigation and domestic usm its
precipitationcatchment area. On the other hand, in recent decades the lake has been facing frequent
and long lasting periods ofalrght and rain pooclimate conditions due to the global warming.

The huge and sevaetemand for the very limited andadequatevaterresourcesn the regiorand
its vicinity, make relaying on thesessources alone for the future of the lake guitgve and
unrealistic. In the best case, it can only satisfy a very small and limited portion of the needs, for the
rest we have to loo&fterresources outside the regiddeeping in mind the fact that the reasonable
estimate of annual fresh water inflow to thedakapprox.3 to 5 km3, it becomes obvious that the
crisis cannot be removed automatically, because the minimum annual surface evapoegipoxs
6 km3. Repeating problesrarise from the fact that there will be arevitabledeficit in the water

budge of the lake.
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— Disastrous water volume if current situation prevails (salinity over35%)

Present critical water volume (oversaturated salinity 30%-35%)

Ecologically suitable wafer volume (salinity <20%)

Maximum & ecologically Ideal veolume (salinity <15%)
59%-10% of volume as buffer zonejL

12 57

Volume of water body: approx. in milliard cubic meter)

3 fypical scenarios

Generally speaking in order tobreakthis vain circle onceforever, the attitude toward the lake
must changéundamentallyFrom many points of views, the Uremia Lake is so unique and precious
assetthat deserveto be handledn along termconstuctive and fundamentahannerinstead of
passivereflective andshort term actionsThe attempts must be concentrated on bringing the lake to
an ideal anchydro-ecologically sustainable statceforever, i.e. a permaneny stabilized state
This is possible only bylimination of "periodical fluctuation$ and careful administrationand
regulation of "seasonal and annual fluctuatidndn other words, we have to try to find a way to
realize the desire fdwvolumetric & hydreecological stabilization and permanencedseEmialake'.
fig. 4 illustrates this idea, where the recurve which represents the current instability and vacillative
nature of the lake, gradually develdtisrough emergency rescuing diatlowing regenerationjinto
the blue curve showing a stablecontrollableand sustainable surface level, water body volume,
salinity rangeand coastal lineAccording toarough estimationthere is anmmediate need faome
10 to 15 km3 of wateior restoation ofthe watervolumeto an ecologically minimum levefig. 3,
sencario3) and then for following stabilizatiorfpermanencestep in the most suitablehydro-
ecologicallevel (scenario 4anadditionalamountof 20 to 35 km3
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Where from all this relatively hugequantities of water can be providedThe available
information andevidences provéhat the volume of watemeeded for the stabilization of Uremia
Lakewill not be availablein the rivers of itrecipitationcatchment arear even in theaiversof the
neighboringareas. The only available/accessitgkablesource of water i€aspianSeain a 30 km
long distance.Fortunately the waterquality of Caspian Sea is very suitable for this purpose: its
salinity is just 1.2%(1/3 of the ocean watgrand therefore would not increase the salinity of the
UremialLake Theidea of supplying water from Caspi&eato the lakeis demonstrated in figh-7.
Caspian sea water must bi# pumped up to +1606 level from CaspianSea level(-28m) and then
released toraapprox 300 320 km long channel flowwg downwardby gravity force until its final
destinationUremiaLake in aapprox 300m lower level.First 200 km of the channetustbe built
butfor the remaining @0 km, the bed ofAji river" (a saline rivercanbe utilized, fig5 and 6

It is Interesting to notice that a water volume equal to an approx. 60 mm thick layer from Caspian
Sea surface will be enough to rescue the Uremia Lake and restore its ideal/ecological level and for a
volumetric permanence, some approx. 8 to 16 mm thick lajdoensufficientannually!

Saving and restoratiorof the lake's hydrecological system as a living space for Artemia
Urmianais nottheonly targes of the present proposdiut also includea wide range of ideas f@an
overalldevelopmenand boomin the North Wesrnregion of Iran such as: tourism, health tear;
aquafisheries desalination oeawaterfor agriculture housingé
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Caspian sea
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When the water pumped from Caspian Sea arrive the destination, it must be distributed in the
coastal circle channel in a pattern similar to the natural pattern of rivers joining to the lake, figure 11.

| Page8



Se—,
\
\
\

Urum'eh;"X
|
I

Buffer zone
o]

]‘1 Coastal sea water distribution network

Two of many alternatives for water supply pattern (volume per year) from C&Spam Uremia
Lake are schematically shown in figure 6 below. The transfer of the water should be carried out in
three main phases: the first is emergency or rescuing phasksth&5 years, during which the
urgently needed amount of water from ca 15 to 20 km3 is supplied for regeneration and
rehabilitation of the lake's hydwcological minimum condition; and in the second phase which can
be called rehabilitation/regeneratigpghase, during which the maximum and ideal volume of the
water body is established which can take some anotbere@irs and include supply of another 20 to
25 km3 of Caspian sea water. The third phase, which is the permanent and normal phase, the needed
complementary and/or regulatory amount of about 2.5 to 5 km3 per year, is supplied to consolidate
and maintain the ideal hydrecological volume of the water body of the lake according to the ideas
illustrated in figure 4.

Lake level increase m

pumped Water volume/year

Years
Temporary phase (years 3-5) Long term stabilizing phas(from (year 3 or 5 on)

Regeneration of the eco system Regulation/stabilization of the ecosystem and el. power generation

@®— Approx. volume of water/km3 per year to be pumped from Khazar to Urumia

@®— Alternative pattern instead of A: same volume of water in shorter period

©— Regeneration of the Urumia eco system and stabilization at ecological level

@©— Total volume of water to be pumped within a period of a 20 years period
®/®— ldle pumping capacity in Km3 to be used in el. generation

During the third phase, part of the pumping capacity will remain idle and therefore can be used
for foundation of an electric power/pumped storage plant as shown in schematic figure 10.
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The supply of water from CaspiaBeato Uremia Lake besalthe fulfilment of its main aim:
regeneration and stabilization of Uremia Lake's hyelrologicalsystemscan also create tremendous
amount of chances and vast number of opportunities for the overall development and socio
economicalsustainablegrowth of the northwestern regions and provinces of Iranpastly listed
below:

Investment in the production of Artemia Urmiana and its cyst in large scale which can reach up to a
business of 10 billion dollar per year, Iran becoming main producer and exqidHisritem;

Restoration of the natural habitat of the wild life including hundreds of different species;

Huge investment in the aquaculture industries
Investment in halophyte agriculture and Biomass using saline Caspian sea watdrdaress in the
region;

Production of badly needed sweet water from 1.2% saline Caspian Sea water by R.O. technology in
very easy and cheap method by using gravity force for creation of the necessary pressure and
avoiding electrical power consumption;

Establishment of industries which need huge quantity of water;

Investment in truism, especially health truism (saline mud therapy) in the coastal areas and using
attractive opportunities of the Lake and its vicinity.

Investment in coastal housipgojects;
Huge improvement of city landscape in Tabriz, the biggest city of the region, by letting Caspian Sea
water pass permanently through the two rivers of Tabriz: Aji and Mehran rivers.
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