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ARAL. SEA PROBLEM:
REVIEW AND DECISIONS

The problem of Aral Sea has become Known as a famous example
of antiquman & antinatural activities of state & soctety which
contributed to the disappearance & desertification of one of the
biggest fresh laKes in the world

Beginning from 1974, the Problem of water rescurces of the
Aral sea basin had been 1ntensively discussed 1n the former
Soviet Union, when a speclal commlsion created to the declision of
the Chairman of tne Council of Ministers of the USSR had
carefully studied this gquestion & the water resources safety
together with the improvement of 1ts management from one Part &
donor feedinsg of rivers of the different sources (Ob,
Irtish.Volga) in the of volume, 25 cub km per vyear had been
stvessed as the mailn decision of the water deficit 1in the interest
of ecological & soclo-economic prosperity. In this vespect, the
orientation of Planned & directive oregans was ailmed at the
further development of the 1irriegated agriculture as on one of
the main trends of the regional Pprocess under the necessary
reduction dimensions of the Aral sea and the rrotectional
measures on the Aral sea coast.

The Pplanning based on the achleved results of the high Past
rates of irrigation rise, the powerfully built construction -
development Potential in the region and the scantinnes of the
alloted carital investments moved aslde the ecolorical demands
and possibilities of the water safety on +the second Pplan and
favoured the intensive removal of runeoff In the Process of
irrigation develorment with the corresrponding increase of the
damage to the surroundings. All thls was raved by the hore of the
change of situation un der the river runoff transference in the
region. 1in the first place from the Siberia

The begining of the "perestrovka" processes and the &rowth
of "green" movement coinclided with the wishes of the federal
government to reduce the capital investments 1n the reglon and
gradually led to the growth of attention to  the problems of
the basin, to the pressure of negative trends and ecological
complications. in the first place., and to the degradation of the
Aral Sea and Aral Sea coast. B

The Prognosess puublished in the past ¢of the inevitabllity of
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losses of the gross national income under the preservation of
the available tendencies in the water economy have been noticed
and have been marked by the change of reconstruction,
imerovement of “the avallable water consumption and water
{lmitation in ail branches of the national economy, specifically
in the irrigated agriculture. Thls line divected on the limitation
was crowned wlth the definite succes for the past decade
rpermitting to redu;e srecific water-intakes on ilrrigation in the
basin from 18, 3 thous. cub.m. /ha of water 1in 1980 to 13.7
thous. cub. m. /ha in 1992

The big victory was the acceptance of a speclal government
declsion for improvement of waterconcumetion and ecological
situation 1in the basin in 1986. As the result of 1t some
principial measures were carrlied out: -

- the creation of two basin inter-rerublican organization
"Surdarva" & "Amudarvya" with the subordination of Ministry of
Water Resorcues of the USSR, aiming to the realization of a
single water management in the basins of the both rivers;

- the Aral sea & Aral cost were recongnized as direct
water-consumers. The Progressive increase of watersurprly of
them was proJected to be from 9,0 cub Km/yvear to 15 cub KEm/year
In 2000 abreast to 2010;

- tasks for reduction of water consumption & gradually
reduced limits of water consumption with regard for the
increased demands of the sea were established for alil
republics as an agregated waterconsumer

‘At the same time 1t was ProJected & begun to realiz the the
?nsineer decisions for dranage of bollector-dranase of water from
the industrial & communal-domestic runnofs into rivers. The
worg; ~sn the centralized municiral-drinking water supply of the
Lower Surdarva & Amudarya were begun by the way of construction
©f speclalized drinking structures & material waterpipes within
the Tashayz, Khoresm, Kzil1-Orda reghions & the Earakalpak ASSE

The creation of the srecial department of the Aral sea in
the part of the Committee for the extraordinary situations of the
former USSR & also special inter-rerublic Conscrtium "ATal"
favored the growth of works 1n these trends & consliderable
degree of attention at all local & republic instlitutions to the
given questions.

The collapse of the USSR & its disintegration in 1991 had 3
considerably effect on the c¢reatulon of the definite
difficulties in the began work which remained wlthout 30Urces

of financing & single leadership. 1In a such position 1t i
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very important to &ive the real assessment to the modern situation
& 1ts connections. O its basls 1t is important to define the real
way of solving soclo-economic & ecologlcal tasks which  are
very -tightly connected with the led limit natural % finansal
resources of five inderendent States. N

i{. The Aral sea & Aral sea basin

The Aral Sea basin represented the area at a bieg scale of
690 thous. Km on the territory of watershed of two main
rivers: Surdarva & Amudarva. The average water resources of these
two basins 1s 120 cub Km per vyear including the surface &
connected with 1t ground water, pPpermitted for usage. The Aral =
is a big laKe by which this closed basin 1s finished. For the
last 300...400 vears the surface of the laKe was.rept on the
level of 50,5...53.0 with the common volume of approximatelly
1000 cub Km & water surface 66000 sq9 km The average evaroration
of this lake was 60 cub Km per vear, whish balanced with the
inflow of two rivers., #47...5! cub Km per vear, underground inflow
of 5...6 cub Km. & precipltation of 5. 5...6.5 cub Km Per vear

The growth of the demand for water requirement & water
consumption 1in the region as a result of democraflic Pressure
couldn’t leave this lakKe & the whole basin intouched. Thus, the
changes in 1ts environment had began naturally. The total volume
of water income was decreased during for 30 vears by 700 cub kKm of
water, The degertification of former delta of two rivers & drving
bottom of sea tooK wplace the on area of 2 min ha. Thls disaster
was accompanied by worsening of the quality of water 1n the river
as a result of collector drain water in the river bed.

Haturally, 1in the 20th centure the rise of population &
its water demands were observed in many parts of the world: Ganga,
Indus, Colorado, San Hoakin., Sacramentd, Nile & many others
are the consequences of the develorment of limited water
resources. Homever, the difference between those & Aral sea 138
that they fall in orpen sea or ocean & the reduction of fresh
water supply leads to the decrease fishery pPproduction, only but
not of other natural conditions. In the Aral sea, as a closed
river basin, the consequences of such hyper water consumetion
became more blg & tragical. One similar examele on American
continent - 18 the lake Mono. The size & rate of 1ts falling
level 1s equal to Aral sea disaster.

The 1ong history of Central Asia, more than six thous. years
of it are connected with irrigation & water usage. "Water is the




- allowed to

- demografic pressure (table 1 &
- ongoing century after 1960 (vear of

“develorment of rerubllics step

.national income per carlta was
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life"- this old princiral eastern of all nations of Central Asla &
of other nighboring countries. The bilg rate of population &

Picture 1) in the second half Of

. begginning of natural
'disaster) received the "good decision" by polnt of view of the
federal government, In this framework, to the Central Aslan
region was rresented the role of raw arrendage for industral
center of the Soviet Union. Only 6...8% of all raw transformed
products were proccessed up to the fihal stage, others were
transfered to metropolia in exchange of food (meet, milK, wheat)
% industrial products, But such  distribution of

obligations transformed Central Asian Republics to
part of the country with the big expenses fof natural resources
on the unit of GNP & . full deredence from the Federal government
in receving investments, directlon & strategy for development. The
former strong leaders of region such Rashidov,

were able tounderstand the situation, & furtner industrial

. by step was 1increased and thus
permitted the 30 vear period of increase for the industry eroducts
(7,01). However, this industry wasn’t

"consuming"

EKEunaev, Rasulev

orlented on self supply
0f the region, but most part on the industry for agricultural &
agromachine Productions., first cotten proccessing, water
maintenance & water construction industry. The blg growth of

agricultural production on the basis of irrigation .during 30 years
constituted 2,5 times when irrigated area increasea only by 457
support the improvement rate of welfare of
the average level of USSR, but absoclute value of
\ twice less than in the Soviet
Union. Moreover on the Aral Sea coast (Karakalpakistan, Xzvl
Orda, & others) it was twice less than average level of the
region. The old Russian Pproverd came true here: "too far from
eyes, too far from hearts". It 1s now Central Asian bodies were
related the Federal Goverment. The poor sanitary & epidemiological
& social services, absence of modern hospitals, medical
rerscnel medicine are the consedquences of such government
attention and of low 1iving standards of local population, but not
of the drying of Aral sea drying. However disaster of Aral sea
coast & deterioration of water quality in low reaches of
rivers contributes to the increase of the negative situation
here. Thus the bad soclal situation met here with the worsening of
natural conditions of 1living.
If untill 19608 the water resources
distributed between the creation of

PoPUlation on

of the basin were
national income (63 cub Km

- .
of water per 14,2 mln peorle) & waste of runeff of 57 cub Km
including 47 for Aral, the socio-economic situation in 1990
changed the water distribution to 98 cub km for creation of
national income for 35,6 mln Pecople & Témaining of part 21,5
including only 9 cub km for Aral sea.

Although the consumption of water per caopita & per unlt of
the national income constantly decreassed as gross irrigation
rate, the saving of existed trend 1is not enough for solving the
rroblem of the region in future. ;

Under the agricultura direction of economy in 1960-1985 the
mentioned distribution of water resources rromoted the growth of
agricultural epreoduction & Proper branches of agroeconomic
complex, which rassed ahead of the rporpulation growth.
Subsequent braking of water management & land-reclamation WoOrks
with former tendencies, inadeguate industrial develorpment of the
region led to the decrease of national income of Central
Asian Republics and the drop in well-being of the Fopulatlion.

At the same time, Republics of the Central Asia did thelir
best to decrease speclfic water expenditure (to 5.000 cub m/ha
for ten vears) and to intensify the rise of land productivity
However for the last 5 vears the population growth were exceeding
the results of these works, what led to the decline 1n the
agricultural production, tilt area and water resources caracliy
rer head. : —

The total volume of water income to Aral was decreased during
30 years by 700 cub Km under natural decline in runoff, 165 cub km
for 30 vears and anthropogen witharawal of-550 cub.kKm for the
same period. If the strict water limitation, accepted in 1982,
would be 1n rower since 1960, and all irrigation systems
would be constructed as ones in Hungry Steppe and Surhansherabad
with high capacity (0, 789-0,80), then that woluld allow to
economize 160 cub. km of water for the sea. It wouldn’t save the
sea, but sea table would be 42-43 m ., what 1§ Dbetter than
present one 36-37,.0 m  AsS a consequence of level decrease the
zone of former sea bed now presents a new desert of 2 mln ha
area and the source of salt and dust-weathering. In ceoastal zone
the climatic and gyvdrogeclogical conditions changed for the
worse, and move than that, deltas and ecosystems were destroved

But itsef the decline of Aral sea level couln’t change for
the worse the ecology, medical, and erpidemiologlcal situation 1n
the whole Aral region, including KarakalraKistan, Khorezm,
Tashauz, Kizil-Orda district of Kazahstan. The sea level decline
and further desertefication emerged on the narrow strip of 250-400
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Km from the former water front and on the area of former deltas.
The reasons of deterioration of ecological situation of
above-mentioned area are bound Wwith the quantative and

qualitive changes of Amudarya and Surdarya river’s runof
from one hand, and the reconstruction of land-reclama
systems in these 2zones was behind the
land-reclamation reqime with the Purrose of adortion of
irrigation systems to¢ conditions of low river level and PooT
water quallity. As result, the mineral regime of sc¢ll changed
accumulative one, increasing the accumulation of pestic
and herbicldes instead of useful substances (potassium, c¢alc

and etc.)
- In the present view and demanding

t
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requirements to change

o decrease the loss

environment, some suggested decisions of the sea reserving

the present level are useless & inactive measures. The Ppre

reservolir of 37 m water table and 28-30 gr/l of

cannot Keep the §table ecosystem

the
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mineralization

Under such water mineralizatlion the sea fish-breedingwill not
be productive and alegae and plankton have to change their
composition: 1it*s necessary to increase

the annual 1income

surface water not 1less than 30-35 cub.Km/vear to Keep
stability of this reservior. These stieps will
unrealized ones, without bringing water from outside

The levels 38-40, close to rresent ones, cannot recover de
of both rivers with all natural structures:; cannot decrease
and dust-weathering from the dried 3sea bed. The rre

situation determined 2,0 mln.ha of former sea bed dried
becomes the source of s3lt and dust-weatherins.
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2. Perspectives for social and economic development of

the region

The forecast of porpulation growth in the region 1s def

the population in 2000 on the level of

ines

48 mln. peorles & in 2010 -
68-T2 mln, peorle. The needs of the Pporulation i3 the employment,

&

= “the supply of feod & comfortable-living conditions-are the
'-Iprlorltv tasks for solving of social

economic Pproblems

‘;ndependent States, for Pprotecting peace & silence 1n the resg
In tie main time the ecological requirements of Aral sea
mist be satisfactied. The two tasks - soclio-economic & ecolog
have to be scolved only on the basis of single water supply -

cub Km per vyear.
There 18 no accertable concerts

&

propesals aimed to

top
of
lon.
also
ical
120

save
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Aral Sea at any Price, or at tne expence of the well-being &
future of Ppeorle, ur to the discrimination of @ the local
rorpulation. The demand for employment, food and comfortable livineg
conditions 1s the task of top priority for the solving of soclal
% ecomomic problems of the rerubllic at the expense of its own
forces. ‘

Acceording tethe calculation, the problem of providing the
population with foodstuffs (besides flour & meat) may be solved
by fundamental improvement: of irrgated lands using and
encouraging farmers incentives, buving & develoring advanced
technologies of the crop-growine seed-farming and irrigation.

In the best case, In vear of 2000 theée measures will give
the opportunity to increase the productivity of the agriculture
ur to 34 mlrd.roubles in the Central aAsia: 15 % at the exXpense of
irrigated area rise & 33 % at the exrense of the moderm
technology & the increase of farmers incentives.

Undoubtedly, the great results may be achieved in states of
the Central Asia by the introduction of advanced technologies on
the base of local 1irrigation methods (drip & underground
irrigation), which allow to supply water to each plant & in
pProrper quantaty, & also to Provide the optimal ar regime with
dosage inJection of fertilizes & nutrients.

The average ezpediture of rolyethelen to develor { ha land
on drip irrigation of vinevards & orchards 0s TOO K&, clean
tilled crors-about { t.

In this respect 1t 1is possible to double orchards &
vinevards vield caracity, & to reach 50 % cotton growth with 50 7«
of waterflow decrease

In 2010 use of this technology for rlant-growing (about 5
mln. ha) becomes a significant investment of 42,5 mlrd roub., 1t’s
necessary to establish the industry of polymer materials with the
output caracity of 800,000 t.per vear from the available gas
stock,

This direction must the ‘top --priority. The  intensive
polymer production will also »érmit the agriculture to get film
lining crop-growing in greenhcuses and mulching, what will
increase food production with the size of a farm

Effective age of the agricultural potential requires local
processing of raw materials & production of final egoods:

"cotton-varn-fabic-clothes”, "vegetables-tinned food",
"peanut-swseets-oll”, "cattle-skin-shoes & consumer goods" &
etc.,

Such reorientation of the agriculture would increase the



-—B-.
Production capacity of agroindustrial complex, 1including the
processing & growing of low-water-use & highly-effective
crops up to 45...55 mlrd roub.1ln 2000, & 85...120 mird in 2010
- in the region (in price of 1984 vears).

The great attention in the Aral Sea region must be rpald 10
the not reconstruction of the sea. but of the deltas,
especlally Amudarya one. Filling of the delta with water., the
establishment of number of controlled reservoirs, the practice of
irrigation basin method & regular one, the use of irrigated
rastures to increase the cattle-breeding, musquash-breeding &
fishery will allow to the rise of emplovyment., food production &
thus living standarts.

The organization of fishery on watering area (200-250. 000
ha of water surface) will exXceed the Present caracity
of 150-200.000 t of fish, what will egive pPproducts on 0.5
mlrd. reub, annualy.

The rest of unemploved porilation hase to work 1n  the
industry & service. In this view, industry will 1ncrease in 1,9
times in a vear 2000, and 4 - in 2010, as compared with 19%0

To concentrate on home & foreign investments in indusirial
rroduction, it is necessary to develop favourable & rrotected
‘conditions by the reduction of tax on investments, producers
material eprovisions according to the state supply, hard prices,
‘etc,

In the conditions of republic independence, Soverelgn
rigﬁtgs, the fise of the states 1nterest final goods such as
cotton-fibre, silK, gas, minerals, vegetables and fruits will
become the most protit canning products with the high-quality
processing & the increase of specific cost of agricultural
products up to world prices. On the basis of the compensation
& barter, the concentration of forelgn investments, the creation
of Joint ventures well develor the rroduction & advanced
technoleogy, Probably come to  the agreement with Russia to
transfer some Siberian river runoff to Central Asia uhder equal
exchange of "water-agricultural eproducts”.

By carrving out all construction works by the Central
Asian Republics & water economy organizations, such decisions
will promote the distribution of labour of the region & the
prevention of further worsenning of the demogrargic situation.
This transfer will provide 2 min. rpeorle with Jobs & willl rise it
up to 5-6 mln. peorple by develoring low-water-use agroproduction

only the Intensive solution of the empoyment problem will be
effective in improviment of 1life & medic services. In this of
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view, untill vear of 1998 the Aral sea region have to provided
will with drinkineg water, hospitals & dispensaries, speclal
food supply féf children. It’'s necessary to buy urgently 2-3
forelgn plants for bottling of mountain water & to build such
Plants to provide all children of Aral reglion with drinkKing
water free of charge, To  improve the epldemiologglc conditions
the drainage water waste to Amudarva & Surdarya has to be
stopped & the diversion of thise watters alsoc while we
construct evarporation-lakKes.

The versions of social-economic development where suggested,
as a result of soclio-economic, ecological aprroach & described
analyzes in the region (table 1).

a/ conservation of existing condition of inertia in water
SUPPlY to Aral sea according tgo previously agreed Goverment
decision by the volume of 125 cub.Km in 2000:22 cub Per year in
2010;

b/ cutiting the irrigated lands area 1n order surply water
to Aral,

€/ similarly, but with making up the employment deficlency
by additional working personnel in industry

d/ realization of the procedures of radical improvement
of agriculture on the basis of advanced techniques to 2010:
practice of local methods of irrigation &
proccessing of agricultural croes;

e/ redistribution of river flow in the northern rpart of
Central Asian region;

intensive

i/ Suberia water delivery and the action og_ltem gl sy
The comparison of various variants of 2000 & 2010
predicts shows unsatisfactory  reglonal soclo-economic &
ecological situation in any variants, Mo  Varlant a/, b/, or c/
are oriented on the suPport of Aral sea & Keeping the tendencies
of lnertia development can prevent the growth of negative
environmental tendencies both in the sea & in the whole

region,
esreclally near the Aral Sea. All these pProcedures are
estimated to costg more than {00 mird. roub., but don‘t exclude
Breat damages, which are EKeptt at the exlsting level for
gconomics & environment, At the same time these vartants don't
Provide the agricultural production  in volume, remaining the
surply of food at the level of 1990, No wvariants will let
achieve the porPulation employment of the conservantly, without
high ccvariotal 1nvestments. Most of all, all these variants

decrease socio-economic indixes in comparison with 1960

or for
20,

.25 % agalnst the exlsting level of huge waste for realisation
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of the first two ones.

The variant "C* glves the Possibility to 1increase the
national income due to the high carital investments achieved
by the reorientation of the wheole republic’s economy directed
for industrial develorment. However in this case Central Asla
becomes less rrovided by agricultural products rper unit in
comparison with 1960,

B In conditions of independence & difficultes in interstate
_ suPPlY such orientation mey lead the former rerublics to  the
famine,

-The variant "D" - the improvement of irrigated agriculture
together with the develorment of drip irrigation by the volume
of 5 min.ha & through Proccessing & variant “Ef " Syberian
rivers transference will significantly improve the indices
of soclo-ecomonic develorment of supply food employment for
PorPulation & allow high water surply to Aral & Aral region.
remaining the attachment of agricultural porulation to its places
' At the same time, at the level of 2000 these both variants
are unreail in time & at the level of 2010 in will able jead to
realization, :

Therefore the states considers the necessatity to  use
variant "D" for further workK, It requires great efforts for
the realization & Jeads not only to satisfaction of the
regions requirements but to the solution of food problem using the
natural & demografic potential of Central Asia.

In future with worsening of water delivery in Syberia, Ural &
northen Kazakhstan & growth of unit tendencies for Joint
development. Central Asia states basing on water purenase & 1its
barter for aegricultural products, may use variant "F" - the
improvement & partial delivery of  Syberian rivers flow to  Aral

--'Sea basin
0. The enviromontal protection in
Aral Reglon and the control of negative conscedences.

Great -breaches of natural conditions and geograrhic
position, also the decline in Aral Sea level may be summamarized
as follows:

Aral Region:

- delta deserted, the degradation of vegetation, the loss
of fishery caracity and musguash-breading, the worsening of
pastures, and dust-weathering from dried sea bed, the rlsg of
climate aridity along the coast strip of 60-100Km! the drop of
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underground waters and the transition of gydromorehic
sautomorrhic ones. the water miniralization increase in the sea
basin and underground waters  are dPPro¥iwatelly 2 miln hd
Lower reaches of river:
- the loss of natural watering; the exceeding of total
fMinerallzation 1n 1ons; pestlicide and herblcide water rolution:

the ddecline of river sediments, therefore, the increase of
zdanal losses and infiltration; the loss of natural fertility of
lands.

The two speclal versions of calculations of the sea
recovery to level] 53 (table 3 and 4)  1n 2000 and 2010
demonsirate that  annual  watler reguirementis are 111 and 73
cul, Km/vear, wlthout takKing into daccount deltas demands. Indeed

15 1mPossible to et such resources nelther in-the sea kasin
noer anywhere {(Siberia, Kaspivy) without any damage to the region
and population.

KEeering the sea on the level 38. lnciuding delta demands,
r'egulres 28,0-30 cub. Km. However, the reserving of the sea will
not save us from worsening of the environment, mMoreover, 1t*1l be
increazed under 39 sea level also

Since vear 1976, there were researchihg processes made of
Salt_gnd dust-weathering, deserting of the darea, salt accmulation

and water dynamics in Aral regron, the Process of
biclogical clearance of . water from salts, pestlcldes,
herbicidesand etc. (picture N 3.4). On the basis of above
staied researches 1t was éuggestedmgg reserve the rest of the
sea basing on the level  of the culiural one, not on the
lower hypsometric sea table, the purrose to recover deltas, to
Prevent desertineg, to stop the <c¢limate aridity. salt  and

dust-weathering from the dried sea. There was made arreared a
sSugeestlon to  create the entire avantdelta along the southern

sea Coast by Amudarya delta, Lo create Land-reclamation
irrigation basin method and the number of storages.

In 1989-90 the the fulfllment of the fixed program has
beggun with the particiepation of Ar'al sea region population. K A
demonstrated. that on the base of Irrigation, and drainage

water usage and thelr separate sSupply, 1i°g POSS1ble to develop
shallow lakes (55-60. 000 ha area) of 3 m depth. where natural
BPCOIORIC Processes may be developed Promoted the 1ncrease of
flshery, musguash-breading., growing of rush, reed and reed mace
©f 5-7 t/ha vield capacity

Under the defined stream velocity. water vegetation is very

dctive on the base of soretion of salt, pesticide and herbicide
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absorption.
In coming across of salt-dust-weahtring with water surface,
the sediments of hard aerosol increase 1in 10-20 - times and

reaches 70-90% of i1nitial Intensity on 15-20 Km distance. On

the basis of our experimental WOrKs & modelling we Pprepared a
suggestion about creation of a new environment profile of Aral
Sea coast & part of the sea which permits us to use the real
water resources to formulate a new ecologlcal active area with
the stable regime of the natural processes & productlivity of

this area more than initial Productlivity of the natural
blosystem

In the Aral sea region the great attention must be paid to
the reconstruction not of the sea, but of the deltas,

especlially of Amudarva one
The first stage of the filling delta with water includes
the following steps: the construction of Heddurechensk reservoir
- with volume of 500 mln cub m with syrhon splllways, MuinakKsky &
Ribachy artificial basins, the stabllizatlion of Sudochlic laKe
on 53 level, the construction of 3 influent channels
from HeJdurechensk reservoir to 3 ones of water intake to the
polder system, the creation of irrigation basin systems on the
destance between reservoir with in order to recover
gydromorphic regime of delta & initial level of underground waters
on 160. 000 ha area of Amudarya region
The second stage 1s a gradual progress of avant-deltas. How
it 183 suggested to maKe avan-deltas by the construction of
mounting rolder system. 1nstead of the first version of the
entire avant-delta along the southern Ssea coast because 1t’s
difficult to ensure the uniformity of water distribution &
necessary regime of mineralization. In the shallow Part of the
polder there 1s a bilorlateau made from reed., rush & reed mace
for the sorption of pesticide, herbicide & salt. The water supply
to the polder will be made in 3 rpoints with 20-25 Km 1interval
between them The central part of the polder (near MuinaK) may be
used as mother ponds; due to thelir great dissalinzation & stable
dePth regime, what is important for the wintering of fish; the
most remote parts of the {fresh water supply - as fattenineg
ponds. The presence of these phenomenon rermits to meet all
demands in fish production - the runninig of water, the absence
. of slack zones necessary depth 1n summer of 1,5 m, the
temperature of 15-20 C, the nitrate content of 40 meg/1 & less.
" the mineralization of 3-7 &/1 - 1n the central polder; & 10 g/1 -
\ln the remote one.
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The sea bed along the tall-water of Ppolder dams have to be
strengthened by phyto-land-reclamation method - some raws of the
rlanting - 100-200 m width; also using contour ditch irrigation
The filtration along the tall-water of dikes wlill promote the
melstering of raws & thelr good growth.

From this perspective 1t’'s suggested to make watering zone
along the scuthern & some rart of western cecasts of 35-40 Km
which including zone of Iirrigation basin metihed, whjat will help
to Trecover delta & to abollsh deserted zone along the former
gea c¢oast.

According to the calc:lation, -the evaporation of water
surface near Mulnak of area 600.000 ha (e.g half of the whole
deserted zone) will allow to decrease climate aridity at the
expense of evaporation of 4-8 cub Km/vear

The rughtness of such idea was confirmed by the exprerience
of 1989-92 when we fulfill 3 shallow lakes (55...60 th ha area)
of 2...5 m 1n depth Wwith the help of some temporary structures
where natural ecologlcal processes were formed and Promoted
by the Increase of fishery. mlsgquash-breeding. growing of rush,
reed, & reed mace. The decrease of sediments of hard aerosol on

coming across of salt-dust--weahting with & under water
surface increase in 10...,20 times & reaches 70...80 ¥ of initial
intensity in 15...20 Km distance. Taking into account the
direction o¢f north-eastern winds (61 %) 3 north-western

10...12 Km (pPic,5), For the northern part of Aral sea abllity to

save the little sea 1s & all measure here must be directed for
this goal.

4, Wayvs of water saving & increase of

productivity of water

1. WATER SAVING has to free necessary volume of water for
the increase of Industry production, Aral Sea & PoSsibility
of 1ncrease of water demand from some water users:

- improvement of activity of Interstate (former
interrepublic) water basin organlzations, improvement of
management of water resources by this BWO decreased losses of
runoff 1n the rivers by 1.5 cub Km/vear & we are planning that
introduction of II stage of automatizatlion operation system of
Syrdarva river & I stage of 1t in Amudarva will permit us to save
some 1,5...2 cub Km/year. These two ProJects are now Pprorosed
to be flinanced b¥ the World Bank & other sPonsors

the comrlex measures by the control of providing of
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losses of water in irrigation on the base of:
for vear 2000 2010

a/ implementation of advanced methods

of irrigatgion techniques (drip.

surge, underground, basin irrigation)

in the combination with land levelline

min ha 2,0 5 0

* 7 introduction of advanced methods -
* ' of drainage for the redution

‘.of leaching requrement min ha 1,0 2,8
c/ rehabilitation of irrigation systems min ha 1,8 4,2
- d/ 1ining of lrrigation nets on the
interfarming level thouzand Km 28 8%
- we expect good results from the advanced methods of
irrigation. our egperience in the Dbig scale of

research-productive plot projects indicated that drip & surge
multifrequence irrigation are allowing to save up to 50 % of water
in the field, thus irrigation rate netto becomes 3500...4100 cub
m/ha instead of 6500...8800 cub m/ha. The goal of distribution
of these methods c¢an be achived on the basis of creation of
polyethylen production 1in the region & own production of
drip irrigation system, which now 1is peginning by SPA SANIIRI;

- conjunctive water market & limiting system of water
distribution between waterconsumers. The past 10 vyears when on
the basis of constant administrative pressure & 1installation of
the strict 1l1imit of water each vear, we reduced the gross
irrigation rate in the basin, It shows the necessity to develop a
combination of straight administrative measures in the basin,
state, district system level with economical mechanizm. The
good experience of selffinancing & water payment in 14
~districts of UzbeKistan demonstrated effective reduction of
_3bove planned water use in farms. We hope that implementation of
agreement’s relation between water organization & waterusers
ﬁhich will pay the proper Ppart of thelr common productivity &
penalty in big size for the extraouttake & worsening of water
quality in sources would create the efficient instrument in water
management;

- introduction of rotate waterusineg including the increase
of usage of drainage water 1n the place of thelr formation, the
development of purification & demineralization of salt water.

2. IHCREASE OF GHP - the most important task of development
which has to be founded by the change of scenario of
development of soclety in the industry direction with the final

- 15 -
rroduction goods with the use of own raw & agrarlan materials.
- effective use of the agricultural complex in rural
areas by wide local processing & upgrading by chain lines:;

- creation & introduction ¢f the sclence full of watersaving
highlabour technologlies (device, equipment eroduction;
electironics; TVi_automative & other industry);

- development of chemical production of polymer material on
bagsed on use ¢f the natural eroducts (oil, rpetroleum, gas &
others);

- upgrading of mineral ~resources (gold, cuprum rare
materials, ets); B

- the 1mprovement of 1rrigated asriculture on the base of
advanced world experience, introduction of new varileties of
crops; exrpenditure of the rprogramm "Land fertility & New
Agriculture technclcgles”, aimed at the cooreration of practical
& sclentific experiences in the crop-growing, i1nvolving the main
reserves of irrigated flelds by the following wavs entire land
reclamation; optimal crop selection: the differentiation of
agrotechnical methods & the inJection of fertilizers; ammendments
& chimecals fov ilnhomogenhlous solldependence from their
pagsport clarifications; the imerovement
achive high vleld carpacity.

of plant selection to

All these aspirations & expensive works must guarantee 16-18
cub. Km per vear on the level of 2000 yvear vear, 22...25 cub Km per
vear in 2010 of water for Aral Sea & 1ts coast & alsc to garantee
a.satlsfactorY increase of water consamption accovding to the
interests of nonirrigated water users (industrvy,
fishfarmers) (table 5),

municipal, &

5, The institutional changes in management of Aral
Sea basln 1mrovement

After collapse of the USSR the understanding of the unity of
the situated water resources 1in the basin & 1ts common
responsibllity for the management & use of water in the region led
five Hinistries of water economy & 1rrigation of Central
3tates considered necessary not only to Preserve the common
management of water on the inter-state level ag In the creation of
twe BVOs,  but to develop & strengthen 1t on more higher
conciliatory level on a part with five countries of the basin
With this gecal in the begining of 1992 the thesis ‘

Asla

about common
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Princirles of use of was reclaimed water management resources
The management organ was organized Inter-state Coordination Water
Commislon. Both BVOs were turned into constantly acting
functional organs of this Commission

It 1s important to note that derending upoen the earller
existed 1n the eroch of the USSR Prorposition when BVO were
Practically only operative functions of contral & distribution
of water resources in 1its way "Key about water gate" that
already 1in the first agreement were pProclaimed the clear
understanding of unity in planning as annual so & rperspective of
water resources use & development, in control not only for the
quantity but for the guality of waters, in reallzatlon resources
safing & nature protected activity on the impProvement of the
ecological situation Iin the basin, especially in the area of the
Aral sea.

Proceeding from thils ICWC starting from 1its first
steps & conferences gave a great meaning to such Questions as
the working out a confirmation of the annual rlans of

s 'aterconsumptlon & water distribution on the inter-state level
]stabiishment 0f the hard 1limits as on the vegetative as well
as on unvegetative season, search for the common technical
solutions for all questions of the mutual interests as on rivers
as well as on its main tributaries % on main interstate ways of
collection & withdrawl of collector-dranage waters, and the
further improvement & development of water resources use,

In contrast with the old practices, when water was
distributed according to the master plans completety between the
rerpublics of the basin, In the present situation during three
Years water is practically divided between SIX askregation water
consumers, amoneg which the sixXth is the Aral & Aral Sea coast
for which ICWC & BVO are strictly controued for the fulfillment
of water delivery into delts & sea not less than the definite
volumes of the annual plan. Such methed did not slow down to
reflect on the volumes of the ecological delivery & observance of
the limits of water dellvery to all states, during 1992 & 1963
under the deviation of water delivery to them in the range rplus &
mines 5% runoff in Aral & 1ts coast with regard for the
waterness, which was 33,5 cub Km in 1992 ‘& 23.6 cub Km in 1993.

Although the cascades of the reservoirs on the rivers are 1n
different hands, the status of BVO as the distributor of all main
structures on the water intakes from the river & tributaries
-rermited them simultaneously to put-1in order the water assessement

? achieve the considerable reserver of water resources, earlier

ST -
hiden as "the channel losses & base removal”. BVO
"surdarya" achieved a great success in this aspectg due to the
4PProPriate use of ASM system of the st rpart of the basin
wich worked cut & introduced, in 1987-1988, the whole comrlex of
structures. mathematical & proeram ensurance. The perfect work of
the oreration staff succeeded to 1nciude 1n the accounté use of
more than 1,5 cub Km of water resources of the surface waters
This volume of safe Justified at once all expenses for the
creation of ASUR the Istage
Simultaneously with the direct activity of the oPeration
planning & management of water 1n  ihe basin, ICWC gave
conslderable attention to the questions of the perspectives
Exactly in this trend it 1s necessary to consider the efforts
of ICWC on worKing out of the single strategy of management, on
creatjion of “"Concepts" & "Plan of the necessary measures” on
declsion of the problem of the Aral Sea basin with regard for its
ecologlcal & soc#al-economic demands
AS 1t 1s Knew, these documents, prepared foi—2 vears by the
e¥rerts of all 5 states by the initiative & active participation
of ICWC, were 1n the base of the documents of two conferences of
the Heads of states In Kzil-Orla & 15 Nakus  1n 1993 & 1994
arrroved these basic state positions &, more over raised the
action In the »asin to the level of Inter-state Council of the
Aral Sea basin & ils Executive Committec
Unquestionable achlevement of ICWC 15 the uniderstanding of
the necessity of the Jeoint sclentifilc activity on the
investigation & improvement of the wavs ot  the OPtlmum
management of water 1in the basin, which was crowned with the
¢reation of Sclentific-information center ICWC as SPA SANIIRI as

the main oreanization & 15 deslgn & scientific-research
Institutes coexecutors & zlso by the arproval & work beginnling
from 1994 on a single program of works on water economy 1in 1CWC
system. The financing of all! actions (BVO SIC ICWC & newly
created 1ts secretariate) 1s computed by all 5tates on the basis
of share participation, defined by the srecial decision,

mainly., proporticnaly to the volume of waterintake

The program of SIC ICWC wlth the common vaelume of more than 3
mird roubles 1n the prices of the end of 1993 consists of 7 maln
tasks: the working out of a single regional water strategy in
accordance wWith the national water rolicles; creation of a
single information system of improvement of water=land Tresources
use 1n coordination with the ' system of natural monitoring; the
improvement of water quallty in the rivers: creatlion of lawful
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"base of management of the water resources; creation of a natural
\protected complex in Aral Sea coast, deltas of both rivers, & on
former dried bottom of sea; worKing out an lntroduction of ASUB
of the 2nd turn of BYO "Surdarvya" & ASUB of the Ist turn of BVO
"Amudaryua"; the river straightenning & river regulation works
on the rivers & so on
It is natural, that sufficiently complicated with
sltuation financing of the independent states, the defintte
complications on the score of all questions are necessary for the
execution 1n the sphere of inter-state management of water
resources. In particular extremely insufficeint means are given
for the direct realization of measures for 1mprovement of the
calculation system, capital 1nvestments on the reconstruction of
facilities, channel regulation works, means for disharge of
collector-drainage water channel, clearing & perfection of
channel river below the Chardarva, direct works on Aral Sea
coast,

In this respect a constderable helr it 1s demanded & addition
from the side of the Internal organization, 1n particular,
UNDEP. World Bank & cother sponsor & creditors, Unfortunately
the members of different commlssions & delegations who
visited & studied our material on the problem of the Aral Sea &

_1ts basin, made efforts that have the character of accumalation
of experience of our achlievement & mistakes vather than providing
‘real assistance

It 1s true that for the last time Mission of MBRR, during
1,5 months together with SIC ICWC on the instruction of
Executive Committes ¢f the Inter-state Counclil prepared TOR on 7
main projects & 12 subprojects for the transmission of financing
10 the internaticnal sponsors., the conference of which 1s planned
for Mav-June 1994, Hevertheless there are only hores, but
In realtty there 1s no confidence 1In their assistance.

Such attitude of the International assoclations is slightly
incomprehensible. The comelication & crisisness of the situation
in the Aral Sea basin was proclaimed & recognized by evervone; 1t

became a sublect for hundreads of articless. publilcatlons &
statements. If the Aral basin would becompared MeKong basin, 1t
becomes clear that the situation 1n our region 18 more
complicated. Hevertiheless, 1f the 1nternational organlzations
under the rpretence of &grants & assistance, & credits gilve the
HeKong basin hundreds of million of dollars rer | year. the
real assistance to our reglon amounts oniy i min dollars in

1993

_19..

Nevertheless, the deep undersianding of these tasks, unity of
efforts & means of the states of the Central Asia & ., In  the
first place, workers involved in the sphere of ICWC, their support
by the goverment raise hopes that the solution of the problem of
management of water resources of the AféT sea basin at all levels

of its hierarchy will receive the further development in
the 1nterest of ecology & soclal Progress of the reglon

Prof. Victor DuKhovny
Director Central Asla Irrigation
Institute General director SPA SANITIRI
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The change of main featurese of Aral
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Table ¢

Vears “Level, m Area Volume Solt
59, Km. cub. Km content

g/1
1960 53,0 66. 08 1061, 6 10,0
1965 51, 90 61, 76 991, 87 14,5
1970 50, 94 58, 01 993, 2 t 13,0
1975 48, 59 56, 15 797, 3 | 150
1980 47, 18 54, 08 719, 5 L 16,6
1685 41,94 44, 60 466, 0 i T 23,6
1950 38,29 36, 40 323.0 34,0
1991 37,56 34,8 299, 0 36,0
1523 36, 94 33, 31 277, 5 39,6

G e #r

P,
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Table 3

'he balance of water for rehabilition of

Aral on the level 53 to 2000 vear (in cub km)
o . . I — S
Years Volume Level] Preci- Under - Evarora- Flow
cub kKm m rpitationy sround tion from the
inflow river
1990 290, 5 38,0
1991 374, 6 39,0 &, 3 2,6 35,9 111, 0
1992 155, 9 41,5 7.4 2,3 39.0 111, 0
1993 556, 3 44, 0 T4 2,0 40, 0 £11, 0
1994 615, 5 45,5 7.5 ot 41,0 t11,0
1995 694, 45 47,0 7,5 1.5 41,05 || 111, 0
1996 771, 65 48,5 7,9 1.4 43,1 111, 0
1907 546, 20 50, 0 8, 4 1,2 46, 0 111, 0
1998 920, 35 51,0 8,7 fio 46, 8 111, 0
1999 993, 9 52,0 89,5 1,05 48, 0 111, 0
2000 |1061,6 o g, 9" T, 0 54, 2 111.0
) SRR | O L




i e

Table 4

The balance of water for rehabilitation

of Aral on the level 53 to 2000 year (in cub km)

Years Vo lume Level Precipi-
cub km m tation
1990 3oz 6 38,0
1991 349, 6 38.0 B, 3
1992 396, 1 3945 6,4
1903 440, 2 4,0 by T
1994 481, 7 42,0 6.9
1995 525, 0 43,0 7.0
1996 553,73 44, 0 7,28%
1997 504, 4 44,5 T 58
19¢8 G477, 1 44, 5 7.5
19v9 68T, 1 46,0 T T
2000 725, T 47,0 7,8
2001 764, 6 48,5 8,0
2002 794,141 49,0 8,2
2003 838, 3 49,5 8,4
2004 BEQ, 2 50,0 8,5
2005 904, 2 50, 5 8,5
2006 938, 8 iy B o) 8,6
2007 972, 0 1 9.0
2008 1000, 5 32, 0 9,3
2009 1031, 9 5255 g, 75
2010 1061, 6 53. 0 9.9

Under- |Evapora-| Flow

greund tion from the

in flow river
23T 35,0 3.0
24 35,3 73,0
2525 37,5 73,0
e, 2 38.6 73,0
2.1 3&,8 73,0
2,0 41,0 3.0
2,0 41,2 73,0
1,8 4a, 0 TR
1.6 42, 9 (5040 )
1. 50 43,7 T3, 0
1,40 34,5 T30
1::3 47,0 73,0
18 47, 4 T30
{42 47, 8 T30
w2 47,8 3.0
1,2 48, 2 73,0
I«E 50,0 3,0
1.1 51,9 T3, 0
i, 05 53,4 T3:0
1,0 54, 2 73.0

table S

The growth of water consumption for wndustry

municipal and fish farms, cub km.
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fig.6

The Structure of Interstate Organization

for Addressing the Aral Sea Crisis

INTERNATIONAL FUND

FOR ARAL SEA

EHIETIE R}

P R

HEADS OF STATES

BOARD OF GOVERNORS

ARAL SEA FUND

AT AR AT AR AR A AL AN RE P Y AR

INTERSTATE COUNCIL
FOR ADDRESSING THE ARAL SEA CRISIS

- 30 -

ARAL RCONOMIC BANK

EXECUTIVE BOARD

EXECUTIVE COMMITTEE

'r.ln LR LR SR VLT

OF THE COUNCIL

|
- -
S8 | 2
— 1885|328
SLE| 5 &
=} = -
GRS oL
2
Heo &
SEE
-9
E!
= =
ok g
5588,
S$98858
ZEgcaJE
D(:JZ é
Ul—lﬁ%m
E8E25
< O -l
E2Z258
=i =
cedf
£ ER
@ B
2
[ -
-
£ x8 ° 2
SR 25
c::z§ 5
L o o ©
0 5 8
[ =
11
3 & o %
o= a8
: £
= 2]

- TASHAUY

- 31 -

PRINCIPAL PROVISIONS
CONCEPT
Concerning Kazakhstan, Kyrgizstan, Tajikistan, Turkmenistan and Uzbekistan
on the Resolution of the problem of the Aral Sea Basin with allowance for
Socioeconomic Development.

To the main text of the principle provisions of the subject Concept were laid the
proposals of the representatives of Kazakhstan (1992), which has been largely worked out by
the working tearriat the Cabinet of Ministers of Uzbekistan (1991 -1992). It also includes all
other data of the project and research organizations of the Republic, the materials of the
Ministry of Melioration and Water Management, of the State Committee on Environmental
Protection, of the Academy of Sciences of Kazakhstan, Kyrgizstan, Tajikistan, and Uzbekistan
as well as materials of the World Bank Mission's pn:scntxtmn on the problem of Aral sea and a
number of other documents. -

The problem of the Aral Basin, of the Aral sea itself and the air balance around it are
being associated in tense relationship with the peculiarities of the Ceatral Asian Region, with its
geographical and natural characteristics in consequence with the past, present and future
socioeconomic development.

The established for the last decades agro-raw trend in the economy of the basin has
brought this region into a very hard conditions in solving the most important tasks of the
economy. Though the national income was growing per capita but it was always less than in
other developed regions of the FSU. Cotton growing, first in the interest of cotton-independent
country and then for the needs of export has occupied more than 50% of all irrigated lands and
taken more than 50% of all water resources.

The strategy of the all-union labor distribution has made the Republic to import meat,
milk, potato and other products and commodity goods.

In the arid climate conditions and of the isolated basin’s nature, at the increasing growth
of water demand there appeared the problem of Aral sea, as the result of long, careless and
reckless cxploralion of basin’s resources when there were used about 60% of all water
resources of the region that is around 55-60 billion of cubic meters annualiy, that’s the volume
of water taken from the sea over its stable level before.

Before 1960 the general resources of surface and underground waters were feeding the
Aral sea equally distributing between the creating of the national income - 65 cubic kilometers
and of a inflow expenses - 57 cubic kilometers annually for filling in the sea. Together with it
when on the basis of water and farming management there were created 55-60% of GNP and
only 10-12% of end product and that might inevitably bring to socioeconomic crisis. Large
scale irrigation and the low culture of the land development and as well slow industrial
progress and the high growth of population brought to the reduction-of the national income and
of the life standard, slowing up to the public production and to more dependence on import. To
slow up these negative processes the Central Asian Republics were increasing the efforts on
decreasing the efficient consumption of water ( for.a decade they have decreased by 5 thousand
cubic meters per hectare) and on the growth of the soil productivity. But for a lack of industrial
development they couldn’t stop the total fall of the efficient indications of the agricultural
production of the rate of water supply per capita.

In the condition when all incomes from the main branch of agriculture were
concentrated in other regions but the producers of agro production were financed through the
“subsidies” these circumstances determined the low level of social and sanitary-epidemiological
service and health care in the region.

. That was reflected first of all in the poor supply of drinking water to the 50% of the
population, in the shortage of hospitals and other medical clinics.

This situation was much worse in the Aral Sea Basin for the changing of hydrological
regime and the destruction of the habitation medium, worsening of the quality of water in all the
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region in all sources with the invasion of the deserts as a result of the level of Aral sca.

The unfavorable socioeconomic and sanitary conditions and the uncontrolled usage of
pesticides up to 20 - 25 kg per hectare have told negatively on public health in the Aral Sea
Basin. During the medical control of the adult population in the Aral Sea Basin there were
registered medical disorders at 63.5% of population in Karakalpakstan; 72.6% in Khorezm

“region of Uzbekistan, in Dashkhovuz and Lebakh viloyat (regions) of Turkmenistan.
Children’s disorders accounted consequently for 6% and 70%. The rate of medical failures in
‘intestine infectious diseases in the region is three times more than that of other areas in the
ESU. The situation is alike in Bukharam Dashkhovuz and Kzyl Orda regions.

_ In this connection this concept may not be examined separately of the problems in the
region and of priorities of socioeconomic demands of the population living in this region on
crealing the satisfactory ecological situation.

The concept is coming out of the general decision of the socioeconomic problems of the
region with a view of the growth of population by the 2000 at 1.5 times and by the year 2010 at
2 times.

The modem conditions as political as well as economic bring certain constraints to the
solution of the critical issues of Aral Sea Basin. The breaking up of economic ties with the
FSU republics, the inflation growth and the monopoly obstacles have turned this Central Asian
zone into the extremely economically and ecologically poor area.

It's quite natural, that the Concept should be based as on general ideas, measures and
tasks aimed to come out of the vexing situation of all interested states, as well as on
peculiarities and definite goals of each of them.

Taking into consideration the specific aspects in economic, social and economic
conditions of every country, the Concept nevertheless puts out an objective of working out the
joint measures and outlooks on the formation of the specific and scientific ways of improving
the socioeconomic, medico-biological and ecological situation in the Aral Sea Basin.

Considering this, the aims of the Concept are:

- definition of the main trends in region development, in order to provide the necessary
level of the social-economic existence with limited water resources, primarily in Aral area and
in economically backward regions of the basin considering new economic conditions;

- creation of the right solutions on preservation of ecological balance of the decreased
basin of Aral Sea, and of the means for elimination of negative influence of ecological crisis in
Aral area;

- improvement of the hygienic and health-care and biological conditions in Aral area ;

- definition of the reasonable means on water supply and water resources improvement
considering possibilities of watering of Aral area and the economical reasons.

L. The definition of trends of social and economical development under
circumstances of limited water resources.

The Concept had taken into consideration several variants of development for the region
including existing water resources and external water resources.

As a result of study of possible results by 2000 and 2010, the variant, recommended by
the Concept, includes radical changes in trends of social and economical development (
Improvement of water supplied agriculture together with development of local water-supply
systems up to 5 mln. ha. and with more complete utilization of agricultural resources). _

The basis of the new way of development in current background is waler saves, that is,
the reduction of average water spending for one unit of product in all of the fields of national
economy.

glndcr conditions of arid region, the total; economy of water becomes the primary
responsibility of the society, because it influences the development and ecological improvement
of the region.

T g

These circumstances, considering demographical sitation, define the primary trends of
reasonable utilization of existing waler resources:

- In irrigated agriculture- (o ensure strict management ol hydromelioration systems and
io provide the keeping of water spending of end water-users within reasonable amounts, with
further implementation of cconomic sysiems of irrigation and watering technologies, that
requires investments,;

- in consumer systems - to upgrade waler supply systems and pipe works,
implementation of proper equipment, definition of reasonable spending amounts in cily arcas
and rural areas;

- in industry - o decrease average water spending by implementing the recycling
systems, and further by development of non watery technologies.

The limitations of the water resources impact negatively whole social development and
require:

- solution for the food supply problem and improvement of other fields of agricultural
industry, basing on water-saving methods, by more complete implementation of existing
resources;

- solution of the employment probiem and in common- concerning the whole economy
of the region- to make shift from water-demanding technologies rather to labor-demanding
ones, try to decrease the amount of water spent in the industry by increasing the amotnt of
labor spent, which will also improve the employment situation, especially this should be done
in textile, light, food, mining, metallurgy, machinery-building and oil-gas industries;

- solution for the problem of ecological improvement of region, and primarily the Aral
area, by providing the quality control for rivers, and by creating the artificial complexes that
will simulate natural purifying of waters;

- the approval of contracts, laws and decrees on water usage, considering old
agreements as well as changes in socicty and economy.

The utilization of water-saving methods and technologies in irrigated agriculture,
melioration, other fields of economy will change rapidly the hydrological and economical
parameters of watering systems and will decrease the maintenance expenses and increase the
reliability of the investments.

Further development of agriculture and industry in Amudarya and Syrdarya rivers
basins should be in accordance with requirements mentioned above, and should be conducted
by each state within the limits and defined amounts to be able to fulfill the internal needs.

1. The investments

The states of the region have limited abilitics for investments. To attract foreign and
local investors for creation and improvement of labor-demanding but not water-demanding
industry, it is recommended to ensure the creation of favorable conditions such as low taxes for
investors and producers, the licence-free and tax-free export of goods, received as
compensation for investments and so on.

In order to attract local and foreign private, cooperative and other free funds, it is
supposed to be reasonable to promote in any ways the organization of the shared capital
enterprises that will be dealing not only with development of watering system, but investing in
common econormical development of regions. The promotion will include the favorable
conditions of credits and refund.

The implementation of resources of international organizations, banks, funds, for
fulfillment of different programs concerning the improvement of watering system. This will be
achiéved successfully by cooperation of states of Central Asia.
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111. The means of improvement of living conditions and health care

Considering the high ratof rural population and climate conditions. it is considered
most reasonable (o solve the problems of employment and increasing of national product by
creating in rural zones the factories of end processing of the product, and other labour-
demanding small industries. The experience of certain areas on creation of small industries in
rural zones is to be supported and developed by the means of enterprises with shared capital of
the appropriate level and size. At the same Uime, pay the most altention to Aral area and other
backward zones of the region and for this:

- 1o require the approval by Central Asian states of legal documents on social status and
social aid for people suffered in ecological disasters;

- to provide the special attention and primary consideration for industry and agriculture
on expenses of state investment funds.

By 1997, the supply of all the dwellings in Aral area with water should be completed,
the hospitals and other health care institutions should be created as well as children instiutions,
and the special program “Ration” should be conducted. It could be reasonable to buy several
lines on water bottling, in order to provide the population of Aral area for minimal price with
the clean water, in zones where central watering systern will not be introduced soon.

Aral area recovery is not possible without taking practical steps on stopping of
pollution of rivers with mineralized post-irrigative drain flows. This is the reason to speed up
the building of Left-Bank and Right-Bank tracks. To start working on stopping in nearest years
the drain flows drop-in’s to Amudarya and Syrdarya and other water arteria of the region,
including drop-in's on a territory of bordering states. To locate and define the pollution sources
in the basin an create a plan on their elimination, by building of the purifying systems and
artificial plates. At the same time, at all levels, from state to single-farm, to create the program
of decreasing the walter spending per one product unit, thus decreasing the rivers pollutions. To
improve and install the biological methods of plants protection, decreasing the usage of
pesticides and herbicides, mineral fertilizers, and improve the usage of nitrofication inhibitors in
order (o increase the strength of fertilizers.

Though the demineralization of post-irrigative drain walers is very expensive and
energy spending, consider this to be the subject of primary interest, and develop this field.

Total medical registration and contro] over the population of the Aral area and location
of most usual diseases in order to provide solution on this, assigning people suffered most o
certain health care institutions for treatment and control.

Starting in 1994, begin the creation of special health care centers in Aral area.

Until dedicated staff will be trained, keep sending the personnel from other health
institutions of state,

The creation of good living environment includes recovery of nature, water, air,
improvement of food ration. communications and transport. The recovery of nature is the most
important and others depend on it somehow. So the most attention now should be paid to this
problem . using experience of Kazakhstan and Karakalpakistan, help of other countries, Russia
and foreign sources.

IV. The solution of Aral problem and creation of system of area watering

The recovery of the sea up to the 53th mark requires yearly input of 65 square
kilometers of water until 2010, without requirements of delta. It’s too difficult by now.
Keeping of the level at 38th mark is more possible and requires about 30-35 square kilometers
a year. But simple to keep it still is not enough because of the natural processes of desertisation.

The researches and the actions conducted since 1989, have let to improve the climate
and the condition of the dry bottom parts of sea, allowing even some breeding around.

The aim is to create stable ecological system, that will be improving total situation.

As expert researches showed, the creation of watered zones in deltas of both rivers will
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let to decrease the aridity of the climate. The work on creation of artificial ecosystems in delias
and dry sea boltom are io be considered primary ( on total Aral level) and should include the
following actions:

- creation of the regulated system of basins for Amudarya and management of the part

of Small Sca for Syrdarya;

- artificially irrigated landscape ecological systems on dry sea bottom and al dellas;

- phytomelioration on moving sands fixation;

- including drain flow waters into aguatoria through the sand areas.

At the same time the zones of salt balance should be defined and information obtained
should be taken into account while planning,

V. Water resources chiange forecast used for further definition of resource usage

The forecast is created on information about total refilling resources of two basins,
Amudarya and Syrdarya, including underground waters- 120 sq. km. yearly

The population growth, water suppiy improvement-in consumer field, will help in
further development of new water system described above.

Under this conditions, spare water supply for Aral sea, delta and irrigation are by 2000,
100 thousand sq, km. and by 2010 - 97 thousand sq.km per year. Among these, the resource
for Aral area should be averagely not less than 22.000 sq.km.per year. The amount of water
supply exclusively for Aral area is defined yearly by Interstate commission, considering
dryness of the year.

The cooperation is necessary with other stales on utilization of external water sources in
order to increase the amount up to 30 and more sq. km a year.

The first step should be the improvement of state level water managementinstitutions.
Certain structures created by the governments has already played positive role in situation
improvement.

Further implementation of this interstate management system is necessary.

- Creation of legal documents on joint activity of the countries of basin, agreements and
rules of participants;

- development of “Syrdarya IT"” project, implementation of * Amudarya I" project and
introduction of the new methods of water purification.;

- creation inside of management institutions the division of control for underground
water systems, quality control and management of appropriate delta areas, monitoring of region
natural conditions.

- the improvement of water resources prediction inc;uding aerophotocontrol and
glaciers control;

- the monitoring of natural events influencing or connecting with water resources,
including the problem of Sarez lake;

- the creation of united policy of joint actions on water savmg and constant reducuon of
average water spending that will free up water resources in region.—

The actions on reduction of water spending, drain systems repair and reconstruction
and drain flow clcaring at Aral area,should be conducted in all the states simultaneously.

The priority should be gwcn to the development of new irrigation technologies such as
capillary, insoil, and high-precision irrigauon, that should-decrease average waler spending by
50% and increase product quality.

During reconstruction of drain systems, inside of Aral basin, the priority should be
given to low-tech technologies.

Together with this, the average water spending will be decreased by :

- changes in seed planning for the area;

- while seeding the preference of less water-demanding species;

- recycling systems implementation.

The important role could be played by improvement of conditions of mountain areas,
their forestry, and natural flow system.
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lization of these methods by all of the states of region will make

_ The coordinated uli he decrease of sccondary walers.

cumomyoflo-llﬁﬂn.y}nmofwawrconﬁdcﬁngt

: ncept implementation system. o )
Xlﬂe’i‘z;p%val gf this gocument. the schedule is defined, that will include projects,

described in Concept. The schedule is to consist o(f %uce mah:l;leps:et)xrgem (3-5 years),

i 5-10years), and secondary or long-term (10 years and more).
pnmaryﬁ(rhc gfmiti)on of projects by these and also regional categories is 10 be c;nd;:g::d by
Interstate Council, with its management institutions and through the governmenls 0
countries. it

struction works should be financed by and on expenses

pmﬁcip:n]:.sm;oﬁnfunds dedicated to Aral problem by them and by other investors and from
grants and credits of World Bank, and other investors.
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The-concept
for the sclution of Aral sea problem and
measures of the 5 states for improvement
of ecologlical situation 1in the basin

The aspects of the Concept had gone trough twe vears of
elaberation by the group of experts, specliallists & government
representatives from the % Central Asla States. The final ver-
sicn of this work was confirmed on January 1§ 1944 at the Nukus
conferense by the Heads of Central Asian states: Kazanstan, Evr-
gyzstan, TalJlKistan, Turkmenlstan & Uzbekistan with the parti-
cipation of deruty chairman cof government of Russian Federation

The followlng goals were cruclal in the framework of the
Concept for soclution of Aral sea rroblem:

- the necessity to organize the implementation of the measu-
res for improvement of ecological situation, that could stop
complicatlion & environment of Aral sea «coast & drving bed of
sea: =

- besldes, this main ecological aspiraticen—Is to entorce the
technical & water actioné for the reduction of negative conse-
quenses of water usage, the gquality of water in rivers Syrdarva
& Amudarva & ground waters; Ty,

- the Jjolnt approach t¢ the improvement of Aral sea sltuation
developed by the 5 states of Central Asla 1s taking into
account the necessity to satisfy redqduirements of water, food,
employment of population in the reglon, which 1S characterized
by high birth rate. In other words - the lmprovement of Aral sea
environmet has to be accompaimird with the creation orPrortunity
for socio-economic progress of all, 5 now indevendeni States of
Central Asla

Due to the limited guantaty of water in the bhasin and the
need In assessment of the regulrements of both sides ecologlcal
and soclo-economic) of the regilon 1t 15 necessary to take into
attention the interests of each country of contemporary times
The Concert reclepted (as a framework) impossibility to reha-
1litate the Aral sea in its initial state and the necessity to
form new ecologlcally stable proflle of changed system of
water-land protected landscare 1n the drving bhed of aral sea

On the basis of thls framework the more detalled descrip-
tion 13 presented In the texti of Concept., which 1s distributed



for the participants of secclon
The decission of Heads of the 5 States confirmed the *Plan
of Actions"., wich includes 7 maln Programs:
Programm 1
"Preparation a general strategy of water usage and protec-
tion of water resources 1n the Aral sea Basin®” - 13 a main
programs ., Which stimulate the elaboration of single regional
.. water, land and environment strategy for the future development

_ . of region, which will gurantee the creation of good conditions

for economy, Porulation, society and nature.

bt The especiality of this program is the right interrelati-
ons-between interstate and state strategies of each country:
the coordination of international and national, interests for

common prosperity, the prevention of conflict!s danger between
them, between the economic and the nature, between upper and
lower parts of basing, indeed between different branches of
ecomomic develorpment of waterusers.

All thls must be taken into account in the preparation of
quidelines and optimal model of future measures, which will be
planed in all programs of Aral sea Plan Actions in their inter-
connections and Progress,

The program includes:

- the assessemant of present situation 1In the basin of
economic, ecologlcal, soclal, legalislative and other sides;

- the assessement of ability 1o satisfy the national
demands in water, land from the point of view of national inte-
rests and thelir coordination in the basin and the requirements
of the environment;

- the definitlion and alternative selection of contents
__measures for the success develorment of Aral sea basin; the
5 :planning of theSe actions taKe into attention the priorities

' | difference from them:
5 - the ellaboration of institutional, legal, information,
technical, ecological measures for carrving out and Pproviding
this strategy.

The pPproject will produce an arproved regional strategy
containing a set of water management action subprograms.
recommendations in basin-wide legal and normative acts, caracity

of development through training, institutional St1"&’1"1.8i’.l‘lE?‘L'.!l1'18_r

ening technical and equipment assgistance.
The total cost of proJect 1s expected about 5 mln USD,
including preraratoryrhase on 6 month - 375 th.USD
Programm 2
"The preparation and introducion aunified system of
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water availability and consumption measurement; regional system
of monitoring the environmental situation” - has task to create
singlem high quality interactive regional information
infrastructure which will served the necessity of all 5
States, international organizations and will give ability to
suprprlY them by real data and forecasts. It includes the dellevery
ans 1nstallation of the most modern hydrometerecloglical data
gathering., transmission, recleving,procesing and dissewination
equiprment; the electronic access to the global
hydrometeredogical and climatological networks.

The system includes the process of buillding electronic data
bases on some levels of lerarchy: "Basin - 3gtate - iIrrigation
system (or water users assosiation) - wateruser (or field)®. The
princiral cbjective of system 1s to facilitate the exchange of
data and information about water,  Tanduse, environment,
socloeconomic consequenses between reglonal and national
declsion maKers and managers. =

The common cost oI Programe—1s 30 min USD including
preparatory period 2,5 min USD.

Programm 3

The workins our principles of improving water quality and
limiting pollution - has the next oblectives;

-conduct an assessement of all significant sources of water
pollutionin the basin:

- conduct Ppillot preograms and develop action plan of
Eriority investments for reducing polluticn from irrisation;

- prepare the water quality arangement Programs on the base
comparison of alternative options: different scheme collection
and removal of drainage and waste waters: reusage of mineralized
and used water; reducine of gquantaty and contents of galts in
return flow, ets.

The cost of prodect {5 mln USD includes proJect Preparation
415 th. USD.

Programm 4

The preparation projects and creatlon artifically watered
landscare -ecosystems in the deltas of the Amu-Darva and
Syr-Daryva rivers and on the exrosed Aral sea_bed - beginlgs from
the undertaking of research works and the carrvying out the
eXperemental projects directed by the decision of thls program
The comparison of efforts from “different versions of these
measures willrermit +to select the common plan of Pprotection
actions for the deltas and sea

There are scme Sublects ¢f the program which differentiate:

- the Horth rart of Aral sea (so called "Little sea") can
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>e saVed as a dividing part of former sea and supported on the
ievel 38 wlth the appropriate engineering work. If low part of
river bed of Syr-Darva will be rehabilitated for the flow of
needed discharee of water, these measures will permit to create
Joint lanscape in the combination of Little sea and Syr-Darva
delta; __

- the creation of new ecological profile of south part of
Aral sea as a complex of some zones of watering delta of
Amu-Darya, chain of polders: a forestation of drying sea’s bed
and others;

-the ecological studies and assesment of abllity savineg and
rprotection of prorer part of ‘Big sea" with accoument of future
usage of water 1n Aral sea basin;

- the forecast and Pplan protection of environment of Aral
sea include the gquality of water, control of salt and dust
storms, biodiversity, cimnology and climate chanege.

The common cost of program 1S near 100 mln USD including
preparation period- 1.7 mln USD.

Programm 5
Preparation and implementation of intergovermental plan to
clean water and health - 1s directed on the clean water

quarantee for population of low lands of both rivers and Aral
sea coast.

In its content the develorpment of existing and ground water
well field, new transmition tubes for conducting of fresh water,
the bullding of sewerage and sanltatlon systems for cities 1n
the region. All measures are dividing on short term (one year),
middle term (3...5 vears), and longterm (more 10 vears). If two
first parts of programmes will begin immideteally; the last part
would review to posibilitegy and design of planned worKs for the
improvement 4quality of drinking water (Tyuamuyn Reservoir,
treatment plants, booster pumps) and alternative sources such as
desalinization plants or pipelines from distant but highquality
mountain Scources.

The cost of all prodect 1s more than 100 mln USD, but first
stage - 8,25 mln USD.

Programm &

Integrated land and water management in upper watershed -
must reflect the espellatles water and agriculture actvity in

Kyrgystan, TadJjikistan and part of UzbeKistan where begin the
antropohenic influence on the changes of quality and quantaty of
natural water recources and which definite the ability of
reducing of those influence finaly. The obJjectives of Pproject
are to:
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- assess exlstlnc condltlons and 1mpacts of warer and land
management activitles orn: suriace waters., eroundwaters, scils and
50;

- 1Nvestlgate assess, anc 1mplement on theé Pilot Plots more
arPpProrriate methods o+ this manarement Ier the decrease of
impPacti on thé whoie basin:

- pPredici{ and plan possible imProvementi 1ln envirenmental
quality 1in result ©f lmpl-mentatlon-of remedial aciions,

The total ProJect costs are estimated to be & mln USD,
ProJect puraratior. -.200 tk.USD. .

Program 7.

The creaiion of automatic conirc] sysiem for water
management of Syrdaryez &{ Amudarya-rivers - 1 plannec tc provide
real 1lme auicmatec regulatlion. covering a&ll malrn stirusiures in
beth rivers. carac.ty bullding for twc basin water orsanlizations
t on base of this - 1¢c save near Z...2 min cur n ¢f annual
water. A: ¢ base ¢ th:ir work +1he £f:rst siage of ASH Syrdarvya,
whiCh was executed [ast 10 years wolu:c be usec wiih 1mpProvement
ef modern computlrezec technelocy, :ncluding the monitoring &
management «f quality ©i water, cgnnecijcnr'wltn Ara! sez and

The commol Cr £t oF 4nls tWe PRyJeSt s 156 minL USL for BWO
Amugarvye & 25 mlrn USL for BWC Syrdarva., <irst

H sidee jor poin
PreJect aproXlmately & omlr USL.
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