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Fig. 1. The Institute of Water Economy and” Hydraulics of the Academy of
Science of the Uzbek SSR.

The Institute was founded in 1925 under the name of the
Central Asian Scientific Research Irrigation Institute to provi-
de the irrigation engineering of Central Asia with tasks for
the experimental part of the research work.

The-scope of the scientific research work in water econo-
my was greatly enlarged after the Academy of Science in
Uzbekistan was established in 1943.. At present the work of
the Institute involves all the problems dealing with the study
and utilization of water resources, construction and maintenan-
ce of water diversion works, hydraulic structures, irrigation
and drainage systems.

The Institute serves all the water organizations and at the
same time carries out theoretical and experimental work in all
branches of hydraulics and reclamation,

The Institute 'is composed of the following departments and
laboratories:

1: Department of Hydrology and Water Resources,

2. Department of Complex Problemsand Water Power En-',

gineering, . -
3. Irrigation and- Reclamatlon Department,
4. River Beds Department,
- 5. Laboratory of Intake -Structures,

\

6. Laboratory’ of Structure Hydr;{xlics,.
7. Experimenta] Wave Actlon Laboratory,
8. Soll Science and Soil Mechanics Laboratory,

\

9. Department of Hydraulic Structures and Seepage FI
10. Laboratory of Building' Matertals, page Liow
. ,}1.1._Mechanizat1,0n.Department,. e e
“12. tLabor‘ato‘ry ‘of Prefabricated Reinforced” Conicrete Struc-
ures, o oo
13." Lahoratory of Hydraulic-Machinery,
147 Laboratory 6f Water Gauge Sets.

i . Fig. 2. A Plan of the Institute;
1 — main building; 2 —the Laboratory of Intake Structures: 3 — Experimental Wave -
tlon L tory; 4 —1L 1 of ‘Buitds Materials,* Soil M,echapnics, Anal‘tic‘a’l aAne.l
others; 5 - Experimental Mechanical Work-Shop of precision Instruments; 6 ~ Kabnmtor'y
Water, Gauge Sets; 7-— Laboratory of Prefabricated ‘Structures; § — Calibrating  Station; 9=
Lavoratory “of Hydraullc Mochinery; 10 — Pump[h§ Statlon; I/ — Laboratory of River Beds:
12— Laboratory of Soil. Science, Seepage Flow and other departments;.73 — Bullding of the
Lnbomtory_ of Hydraulies and Hydromec&ax:llcls now being designed; ‘74 — Experimental
odels, »
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PROBLEMS THE INSTITUTE IS SOLVING AND THE IMPORTANT
RESULTS ACHIEVED

Problem 1. Scientific ;irinciples underlying the cbmplex
utilization of water resources in Uzbekistan

The Department of Hydrology and Water Resources car-
ries out research work on the problems of water resources
and flow formation, it studies the river flow regimes, works
out the methods for hydrological estimations and solves gtées-
tions of water balance of irrigated areas.

On the basis of the studies of the Central Asian rivers
flow and observing their regime fluctuations the rules for flow
control are derived and the main characteristics established,
This brought about the further development of , methods for
approximate determination of river flow characteristics for the
~unexplored regions of Central Asia.

The role of varlous sources of river water supply is made
clear and it was ascertained that it is not glacier but snow
that plays the leading part.

The Tesearch work is going on the problem of water los-
ses, from the water table "of reservoirs on the territory of
Uzbekistan. The ‘estimation of the Sir-Darya river water ba-
lance is drawn. up on the sectlon _just above . the Chardar
Reservolr for further necessary 'construction of water - power
and_Irrigation - works. o . .

" "y Water power cadastre, of the rivers of Uzbekistan and sur-"
rounding regions is, being, completed. . -

\The ‘Departmeént. of Complex Problems and Water Poz;
wer, Engineering’ works on the questions of complex.utilizaZxs
tion ot "surface and underground water resources in -the nati-*
onal ‘ecénoriy of Uzbekistan (in the first'place for irrigation
needs, water supply and water power), bringing out the ba-
sic points and methods for drawing up schemes for complex
utilization of the Central Asian rivers and dealing also with
controi and Tegulation problems of river flow along with water
power estimations. ’ \ -

This Department derived.a method fordrawing up schemes
for the purpose of pump irrigationw ith complex utilization-of
water resources. o e

"

4

“r

In accordance with the newly obtained experimental data
a plan-scheme for the development of irrigation along the
mean flow of the Amu-Darya river is in preparation; in the
valleys of the Zeravshan and Kashka-Darya'rivers pumping
irrigation and gravity flow irrigation zones are set up togelher
with thé techno-economical reasons and a plan-scheme for
subdividing the territory into zones is worked out.

- Problem 2, Irrigation and Reclamation

The Department of Irrigation and Reclamation.,works on
the following general problems: technique and machinery for™
irrigation of agricultural crops, control of canal silting and its
overgrowing, reductlon of the maintenance costs, on reclama-
tion problems of saline soils by means of horizontal surface
and underground drainage and vertical drills.

Fig. 3. A fleldl irrigated by Jong furrows.
-t
,This Department introduces: a method of estimating the
elements for furrow Irrigation, sprinkling of cotton plants, de-
Increasing thelabour efficiency — such .as pipes, si-
(fubber tubes), portable pipelines; methods for designing

5
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and practical execution of levelling as well as extention of
irrigated areas; the Department also worked out methods of
estimdtiori” arid ;cpnstruction ‘of.vértical drainage; il derived a
method.for'estim,aﬁng the horizontal drainage by water balan-
ce equalization and, construction’ of temporary dralns.

»

g

2

Fig. 7. Vertical drainage pump. '

Problem 3. Study of the River Bed Courses, Water Intake
Structures and Hydraulics of Structures .

The Department of River Beds in engaged in studying
the rivers of Central-Asia with the aim. of drawing up me-
thods to regulate river beds, to estimate silting process and
washing of upstreams and downstreams of headworks as  well
as to estimate the scouring of beds along the great length in.
dams downstreams; in is occupied in compiling the methods
for estimating the ice regime “on river sections adjoining the
headworks and determining the time of the reservoirs silting.
Analyses of turbulent flow patterns carrying sediment are
conducted. .

The River Bed Department carries out laboratory and field
research work for a series of large hydraulic projects (Farhad,

8
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Kairak-Kum Dams on the Sir-Darya river, Kampir-Ravat and
Gazalkent Dams). The methodical part of the main silting
problems of the work 1s completed and.the. reasons for rapid
silting (twice as. much thas has”been éxpected)- of Farhad and
Kairak-Kum reservoirs were elucidated. It was determined that
in estimating the silting process period one-should take in con-
sideration also-the effect of wind wave action on the reser-
voir banks and some other factors. = .

The Laboratory of Intake Structures is busy with me-
thods of further improvement of intake structures on the Cent-
ral Asian rivers with appliances controlling-the entrance of
sediments into the irrigation -and power .station»canals.

. The Laboratory together.with the designing. institutes has
completéd the scheme of "an intake works of Fergana type

. Which permits the draw of .water for the' canals-with the least
. amount of sediments. ‘ .

The operation of this type of intake works based on the
principle of utilization of a lateral flow circulation, possesses
the following characteristics. . ) .

The intake process takes place from a curved flow at a -
concavity of the river bank. Intake works dams consist of
curvilinear approach channel gate dam, intake sill adjoining
the dam at the concave bank, In most cases the river head-
works in Central Asia are built according to this type.

The Laboratory of Intake Structures has worked out the
theory and a calculation method for silting."basins, curvilinear
sand trapstand silt-discharge canal capacity.

In the Laboratory of Structure Hydraulics questions con-
nected with energy . absorption - in the ‘downstreams of head-
works are studied, résearch work is carried out' on .the ques-
tion of disturbed and pulsating flow as well as- on . methdds of
the hydraulic modelling. - )

The elaboration of a method for'the depth calculation’ of
local scouring beyond the headworks which is of ‘great impor-
tance for correct evaluation of possible scotring, as well! as
designing and calculation of tower and siphon -spillways were
accomplished by the Laboratory. K

"The main problems with which the Experimental Wave
Action Laboratory is’ concerned consist in active and passive
«controi measures for protecting the slopes .of earth dams and
Teservoir embankments from wave action. The Laboratory plans
to study wind-and wave regimes of reservoirs, fixing the
wave load’standards more accurately, The’Laboratory s also. bu-
sy with the-testing, of ‘large-scale miodels of various ‘types, of
strengtileriing “in’ order to choose the best soldtion andfinally
the Laboratory is engaged in making a detailed study of cal-
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culating methods. Visual observation is set on “the experimen-
tal-sections of reservoirs. For example observations. on " con-
ditions-of strengthening the Katta-Kurgan Dam 'slopes .were
conduétéd; and the ‘values of wave height vs. wind* velocity
were détermined. [

A ‘labératory with two wave flumes 16 m and 8o.m ‘long,
respectively, will be .completed in 1961. The height of the
waves in these ‘flumes will reach 1,7 m. .

Problem 4. Calculating  Methods and Constructlon of the
Hydraulic Structures

The Department of Hydraulic Structures and the Labo-
ratory ‘of Soil Science carry on research work on the structu-
ral properties of loess soils used as.. building material
in the majority of earth structures in Central Asia. The .calcu-
lating methods of designing and erection of earth .hydraulic
works are being studied. The Laboratory of Soil Science .con-
ducted research work on structural properties of loess soils:
common, saline and loose settling soils, The- results of; these
tests make 1t possible to apply solls contalrung 109% of salt
for important earth constructions.and in some cases it is even
possible to apply solls containing as much: as 15% instead of
the usual 3% of salt .fixed .by State Standards.

Meéthods for fixing ‘the bed settling for embankment and
dam construction are also completed by the Laboratory and
récommendations are given for foundation treatment in loose
settling soils. This helps to determine more accurately the
necessary volume of supplementary work due to- foiindation
settlement and garantees to a greater degree the safety of the
construction. The"Laboratory has provided methods for design-
ing, constructing and maintenance of canals in hlghly loose

> settling soils. .

The Department of Hydraulic Structures studies questlons
of deformations of earth dams (among these are the dams..con-
structed by filling the water- with soil), the consolidation
process and stability of .canal .slopes in saturated loess soil
are also studied; simplified methods of percolation calcilation
in structures taking in account.all volume seepage are.worked
out (among thése drops- chutes water outlets, aqueducts and
cantilever spillways.)

The Laboratory of Building Materials:is engaged in fin-
ding new as well as local materials. for*water ‘works problems,
choosing right coricrete proportions’ and teésting  their properties
for application in irrigation constructlon -
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Fig. 11. Cracks In settling loess soils as a result of wetling.
' : w8 ummym
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Fig. 12, Diagram of value varizations
of relative depth slet!lment in loess
soils. -

The Laboratory 18 ,also busy  with studying:of earthicana
lining’ matérials and .coverings in ofder to protect concré
from 'abrasion. Téchnology-iof’preparation- and 'placing. of .colds .
mixed- asphalt materials was likewise completed .General ‘(‘h’a’T
Tacterfstics*of plastic, concrete - Containing™ furfurol, acetone *mo-
nomer* ;FA“*with reqiiired’ abrasion™Teslstance’ were obtaified

“ 277‘ {'

'
'
.

etz - N T [ .
0 s e
VA 7 am |

4 73 2 7. - -

Fig. 13. Abrasion resistance of lining materials (kilograms per
square meter per hour) determined by a speclal device desi-
° gned in the Institute.

as a result of- research work. Properties -of reinforced gunite
were studied so as to apply 1t as a lining material for pres-
sure hydraulic structures, research work is going on making
gunite more - plastic and .using it as .an anti-seepage canal
lining. : t . .

Problem 5. Mechanization and Industrial Methiods in
. ‘Hydraulic Construction

In *the ‘Mechanization Department for ‘Water Works besi-
de testing of irrigation machinery and improving their service
and methods .of advanced mechanized processing they design
new machines for building. and maintenance services In irrigation
systems. ’

Field testing of a floating mower for cleaning canals from
vegetation designed by the Institute was carried out and a
special machine has been designed for cléaning laterals from
vegetation and silt deposits. R DN

For™ horizontal underground drainage 2,6—3,5 m deep the
Mechanization Department together’ with Glavgolodnostepstroy
(Hunger-Steppe : Design Institute) constructed a drainlayer.
This machine prepares trenches, lays drains 500 mm long and

- \
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Fig. 14. Drainlayer of D. 251 type for the constryction of undergr;)und horizontal drains 3,5 m deep. - |

B3 .
o e

covers. them with- gravel. The effiency..of: the machine altains:
950 linear .meters, per shift. =~ . ., Vs B

The' Laboratory - of . prefabricated::Reinforced Concrete:
Structures is engaged in improying.prefabricdted concrete and
reinforced concrete structures afid canal linings; besides that it
is busy in creating new thin}walled prefabricated structures.

=4

B

.. Fig. 15. Diagram of drainlayer operation.

For manufacturing-1n situ the prefdbricated parts the Labo-
ratory © has, planned . experimental statlons with stand-basins.
adjustable for workirg in specific climatic conditions of Cent-
ral Asia: - - S . :

The Laboratory dlscovered the possibility of reducing the
thickness of reinforced concrete linjngs .from 12 cm to 6 cm-
for main canals: and in canals where' water discharge runs
from.0,2.to 20 cubic meters ‘per second.; The practice of using:

. prefabricated concrete linings 5—8 ¢m. thick rather than those

of reinforced concrete has, been proved' to ‘be more econo-
mical. !

2-793 ’ T
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Fig. 18. Reinforced cement flume 9.m long with the capacity of 0,5 cubic
- meter per second.

. ‘ .
i X icated reinforced cement gate-regulator with 3,4 m“span
Fig. 19 Preffa;arr‘cﬂ{e capz:clty of 0,8 cubic meter per second.

New reinforced cement slabs 2 cm thick were recommended

for lining ditches in small farming network. The Laboratory
‘worked out a scheme and a technology . of producing
the reinforced cement flumes of parabolic shape which are
lwice as economical as reinforced concrete. The dimensions
of a flume are: 6 to 9 m long, 60 cm high and, 80 cm .wide
1in élts upper” part, its capacity being 0,5 cublc meter per se-
-cond. .
For - minor- networks the Laboratory has worked out prefa-
bricated hydraulic structures of an economical shape. They .
-consist of ribbed slabs and panels- which are prepared as flat
reén‘forced cement details receiving prefabricated ironconcrete
ribbs. : . :

Problem 6. HydrauliciMachinery and Apparatus

The Laboratory of Hydrauli¢c Machinery_studies serving
<onditions of water-hoisting machines for water economy of’
the Republic and questions of their rational utilization.

Propeller pumps, of ‘small capacity for. pumping irrigation of
Horezm -and Kara-Kalpakia regions, shaft pumps for vertical
drainage and for utilization of ground waters for irrigation pur-
poses as well as cord and band pumps for pasture watering
were created by the Laboratory. B ’

This Laboratory is also busy with methods of choosing
pumps for zonal pumping irrigation and for vertical drainage;
-estimation of hydraulic ram effect in pressure pipelines, theory
of operation process in the cord and band;water ‘héisting de-
vices as well as the theory of vacuumless charging of propel-
ler pumps. T : : '

The problems of the Laboratory of Water Gauging Devi-
«ces consist in creating of new types of water gauge sets (tu-
bular and. surface gauge), -aufomatic apparatus for recording
and controlling Irrigation - water - (hydrometers,- distant trans-
mitters, discharge indicators, discharge recorders, flow metéfs,
et¢,), and.making use, of the advantages of~automatic¢'dnd tele-
mechanic Inventions to solve these problems. < 7 ’

Besides that the Laboratory calibrates, water "gauging. devi-
ces for-all-irrigation systems of Uzbekistan. S

Among {he recommended types are’ .the following Water
gauges and automatic equipment designéd.By the Laboratory
itself: an open °gate. regulator for collécting farm. allocation
water where the water discharge capacity reaches 2,5 cubic
meters per second; tubular -water~gauge whose ~discharge"water
capacity reaches 1,5 cubic ‘meters per second; surface water
gauge-regulator to be applied in the farming whose water ca-

21
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Fig. 21. Diagram of a band water-hoisling device of JI-100 SANIIRI type,

N f |

Fig, 20. Shafl propeller pump BI-8 forTvertical dralnage and utilization of
underground water for Irrigation. purposes.. .

»
H
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Fig. 28, Lﬁboraﬂtory of Water Gauge Seis,

N L B . . .
Fig. 22. Cord water-hoistingdevice 8CD for hoisting waler from drills of,
srlnall diameter located. on gaslures. Its capacity_being 1,525 litres per

- . *« second; the height of hoisting—30 m. S
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Fig. 25, Water gauge attached {d open regulator.

Fig. 27., Diagram of the dynamic dischiarge recorder.
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pacity runs to 250 litres per second; dynamic discharge indica-
tor which operates on” water level dlfference, indicating dischar-
ge capacity per second; dynamic and rotary “flow recorders
indicating the supé)ly, of water during 2 definite perlod.
Gates that are useéd? for upstream sections such as those of
Finke and Neyrpik type are being studled. .

Over 10000 water gauging devices constructed by the Insti-
tute are in opération on the irrigation systems of 'the Central
Asian Republics. .

- 3

While carrying out scientific research work the Institute of
Water Economy and Hydraulics is éngaged at the same time
in summarlzing and propagating advanced experience, gathered
at home and abroad, with the use of technic achievements
in water economy,.introduces them into service and is busy
in educating scientific workers.

The Institute takes an active part in scientific congresses
and conferences on hydraulic engineering and reclamation prob-
lems. . . .

The scientific -achievements of the Institute are published
as books, proceedirigs and -special editions by the’ Institute or
in journals of the Uzbek Academy of Science: ,Mssectna‘ u
Toknags AH YaCCP and other sclentific journals which deal
with hydraulic engineering such as 2THAPOTEXHHKE H MeJHO-
pauus“, ,[HAPOTEXHHYECKOE cTpouTeabcTBO etc.

£
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Irrigation and dewielofaﬁéxit of the Golodnaya Steppe began

90 years ago and the irrigatéd area in 1917 was 34 thous.ha.

During the first ten yéars of the Socialist Development’
Programme, V.I. Lehin paid considerable attention to the ir-
rigation i the Southern.republics, to utilize the rich natu-
ral resources of the Golodnaya Steppe and its advantageous
proximity to heighbouring industrial centres,power and water
resources and favourable topographical conditions,to develop
this area into che of the main locations for.cotton growing
in thé Soviet Union, although faced with rather difficult 80~
11 and land reclamation problems. ' .

Ssince 1917, under .the Soviet Regime the ii'rigated area
in the Golodnaya Stéeppe has been: stsadily increaaing and now
amournits to 250 thous.ha.

Deyelopment of industry in our country has been stepped
up and 'provided civil engineering projects with various types
of powerful machinery for speedier fulfilment of the develop-
ment programme in this area. The general practice for develop-
ment of virgin'lands is by state farms. Complex mechanization
too has been introduced into the realisation of the Soviet
Agricultural PFogramme.The Government expects in the nearest
future a three-fold increase in the acreage irrigated  here,
by their decision to exploit the above facilities for the in-
tensified development and irrigation of the Golodnaya Steppe.

_The report is compiled by englneer

Girshkan S.A. by-the materials of

the Institute "Sre.dazgiprovodkhlo—‘
pok" and Glavgolodnostepstrol

Natu¥al Conditions

The Golodnays Steppe 'is- the name given to the vast plain
in the loWed section of the middle Feaches of the Syr-Darya
River and bordefed on the north-east and east by the Syr-Darya
River, on the 'nor't'hgv'le‘” ~and> west by the sandy desert Kara-Kum
and on the s'bu’th b??t foothil“l‘é of the Turkeatan ridge.With-

is
over 1 m:.ll ha.
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The mean'annual temperature in this vast area is 14°c;
the sum total of temperatures'fof the frostless period is
4,70000; number of ‘days with average daily temperatures above
14°¢1 exceeds 200, (THe' annual precipitation is about 250 mm,its
distribution through the seasons being typical of that for se-
misdeserts of Middle Asia. Evaporation is 1,200 to 1,700 mm.

The plain has a flat gradient from south-east to  north-
west, the gradient being O. 0002° to 0.0005.In the south nearing

. the foothills the gradient is 0,003 to 0.005.

The Golodnaya Steppe soil . strata were formed under the
effect of waste from "Says" of the Turkestan ridge, sand and
pebble deposits of the Chatkal ridge rivers (Chirchik & Angren)
to say mothing of silt run-off ‘of the Syr-Darya which is the
main water-artery. h

- Surface horizons .are- mainly composed of loam, banded in
the mouthern part with pebble and rubble,in the central part
with clay and sand, -and in the northern, easiern and south-
western parts with loam and sandy loam overlying old debris of
the Syr-Darya.

The occurrence and minerallzation of ground water requir-
ing Yand reclamation are determined with the whole complex of
geomorphological  and hydrogeological conditiona.

The Southern part occupled with grey
goils (sierozem) is characterized- by natural dréinage and
stability of ground water. It does not need special reclama-
tion arrangéments; . ” .

Fiarther to ‘the north gradients. be-
come graduslly gentler. Underlying soils here consist of ‘ine
earth depoaits, drainage conditions are not’ quite favourable.
Ground water does not occur deep below the surface though wa-
ter table is quite stable, Ground water is consumed only for
transpiration and evaporation accelerating the'proeass of
salinization. ‘Such ‘condifions make it necessary to wash alka-
11 soils in collecting-drainage ‘network. »

Still farther to the north, 1 & the oc'e itral
part. of the G&lodnayh Steppe, inflow of ground water 1is

.

low,water table is.5-10 m or even 20 m below the surfaceHere it
ig very important’' to.prevent recharging ground water in the
future-'periodsof operation,Therefore collecting-drainage net-
works as well as_permanent4geepggé control~in qqnalaaie»requi~
red. s Tae e T - . -
The northern and ntorth-eastern
parts within the limits of alluvial deposits. of the Syr-

.Darya River are similar in soil structure to the former parts,

The water table is however 1.5 to 2.0 m below the surface.
Along with -reconatruction of the irrigation network, a new
collecting-drainage network will algo be required.Investiga-
tions indicate that conditions in this region are favourable
for vertical drainage. -

The above may be generallzed as follows.

-450 thous.ha of the total area -.of the Golodnaya Steppe
are referred to as the 1-st category,that is the type of lands
suitable for development, either not needing any reclamation
at the first stage -0f development or requiring only arrange-
ment of collectors, in some places widely spaced. , .

375- thous.ha of ‘land referred to as the 2-nd category
are less suitable for development. These lands require either
rarified collecting-drainage networks or a dense ngtworkv of
collectors. -

-The rest of the lands (about 200 thous.ha)belong to the
category of lands suitable for development only after  leach-~
ing with sultable drainage-collecting networks:.

The portion of the Golodnaya Steppe now under irrigated
farming does not exceed 30, per cent, the remaining lagda be-
ing-occupied with pastures or dry crops.

“.

short Descrlpt1on of. Irrigation Develog ent

o The flrst attempts A, rrigate t e Golodnaya steppe were
made in the seventiea

utllizatlcn and unpractlcal water use ca sed rising Qf the
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water table and salinization of arable lands .at the earliest
ltugel of irrigation development. AN

- During the-infancy of the sovist Republic the irrigation
.of the Golodnaya’ Steppe was evaluated as being very :meorta.nt
for the national economy of the counfry. The decres _of the
Council of People's Commissars signed by V.I.Lenin on May ‘17, !
1918, provided irrigation of the Golodnaya Steppe for an area
of about 500 thous.ha to supply the textile industry with
cotton. °

By the beginning of the Great Patriotic War the cultiva-

ted area of the Golodnaya Steppe had reached 90 thous.ha.

iDuring the War.a collecting—drai,hage network. was const-
ructed in the Golodnaya Steppe. This constmqtion‘ and general
regulation of water utilization resulted in improving rec-
ldmation conditions of the Golodnaya Steppe. Up o vfho - last
period-collectors and drains in the Golodnaya Steppe were open,
and waste water entered them together with ground water. If
collectors were not available waste water would recharge gro-
und water and raise the water table. The length of drainage
canals in 1958 was as much as 13 m per ha .and ‘therefore the
water table was.lowered by 0.3 m as compared to the 1952 level
while the drainage from all the irrigated lands of the Uzbek
SSR (about 180 thous.ha) increased for that period from
228 mill.cu.m to 484 mill.cu.m. Water supply per ha decreassd
during the same period from 13.4- thous.cu.m to 12.4 thous.cu.m.
In large farms (Malek, Pakhta-Aral) operation experiments to
improve irrigation practices have been broadly developed. In
Pakhta-Aral sprinkler irrigation-of over 2,000 ha of 1lands
under rotational cotton has’ been commenced.

Present Beonomy |

In 1960 the irrigated area of th8 Golodnaya Steppe was’
256 thous.ha, '60:per cent of‘whici‘i‘ w,'és under cotton. Irrigated
lénds are distributed among 22 Bt r
farms. Benef:.ts derived from’ theae farmé equal 83 fill.roubles

.

per: year, - about: 85s perzcent: ofs the- income: being: from . -cotton
growing. Cropped’ area per one. agricultural:worker-is. 2 to 3.6;
ha in the: Uzbek: SSRi and;2;6:.t0y5: 1. ha in ‘the: Kazakh SSR, In
1959 cotton yields: amounted: to:24.1. centners:;per; ha, . in- the -
Uzbek SSR-and 26:48 cantners per:ha- in: the-Kazakh SSR,i.e.high- .

© er than the mean’ figures- for the: two. repuhlics.

The induatry ‘of* the Golodnaya Steppe: is mainly compcsed
of ginneries,

The population of the Golodnaya Steppe is 461 7 thoua.of
which 326.9-thous. is rurnl. Do

The' Kirov caral taking water:from the downstream of the
Parkhad' hydropower:plant is the main. 1ine: of the existing ir-
rigation scheme.. More .than. 200 thous.hs: are now irrigated - by
this: canal’ which is designed for 230. cu.m:per sec.at the: head.
Water: flows: through the canal .during: 10.5 - 11 months as- it
is required beyond -the cultivation seasom to: meet domestic and
industrial- needs: -+ : >

The next in size to the Kirov Csnal» .1s: the Bayaut Canal,
14.5 km long, with a design discharge at the head 50 cu.m per
gec. At present.it irrigates about 50 thous.ha with water di-
verted from the upstream of the Farkhad, power plant. -

Thee Begovat Canal, small in size, takes water directly
from the tailrace of the Farkhad power plant and.commands on- .
1y about 5 thous.ha. - . Coe

Reclamation conditions of the 1rr1gnted area of the Golo-
dnaya Steppe are now not quite satisfactory, conaiderable. sa-
linization of some soils and high water table being obaerved
there. .

Thus, the xperience of past years should be taken in,to.
consideration in planning and designing future irrig‘atioir de-
velopment. The problem of :erigation ond deyvelopment of  the
Golodnaya Steppe is to be *golved-by- a~luga construction or-
ganization with application of.industrial methods of construc~
tion; for multi-purpou irrigation and land devslopment

( ., and- economic. develcpm t5: now cu‘ried

~
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ed in the Golodnaya Steppe irrigation are for the first time
arranged in the Soviet Union on’ such a large scale. The re-
alization of the project of the Golodnaya Stopi)a irrigation
is,of great significance for. national economy.

CQnsuruction, Pro;ject Plannig and
Research Organizations

To .implement all construction works pertaining to irri-
gation and development of new lands within the boundaries of
the three republics and organizing state farms on newly ir-
rigated lands a Central Board for hydraulic construction and
development of the Golodnaya Steppe was f{)rmed known as"Glav-
_golodnostepstroi" .

The general designing institute respongible ror hydrau-
lic construction and-development of thq Golodnaya Steppe is
the Institute "Sredazgiprovodhlopok". The projects for agri-
cultural, ‘road and power development were worked out by spe-
cial project planning organizations.

' In the Golodnaya Steppe scisntific research work is 1in
pr&é,‘reas 4o0-examine new irrigation practices,various methods
of seepage ‘control, new designs of hydraulic structures,etc.
These ‘regearch studies are effected by the Academy of Scien-
ces of the Uzbek SSR (the Institute of Water Problems and

- Hydrotechnics), the All-Union Insiitute of Hydrotechnics and
Amelioration named after A.N.Kostyakov (VNIIGiM),the Academy
of Sciences of the Tadjik SSR (the Institute of Water Prob-

- lems), Giprovodhoz and other acientific and projecting orga-
nizations.

Engineering Scﬁemo of Irrigatioi
.The acheme.of the Golodnaya Steppe irrigation is short-
ly described below. The headworks, comprise the dam on
the Syr-Darya River with the derivation.canal on the left
bauk- of the river, and the right bank canal ..., commanding

N ’ "

50" thous. ka- 1nttKe" € n- Steppe:. ’J.‘he -di’scharge- capacity of
the duri\mtion ana i 500"cu.m per- Becy

o’ thie® 14-tH’ the” derivation: canali azhydropower plant
is erected. Aboﬁf’tjob}‘?:u.mper sec’ of water-is-diverted from
the upstream of the power plant “through a regulator, into the
Southern” Golodnaya Steppe ‘canal’, The:Southern:canal commanding
virgin lands of the- Golodnaya‘ Steppe: will irrigate 354 thous.ha,'
290 thous.ha of‘ thisbeing new virgin lands. (The boundary be~
tween virgin lands ‘and- exisiing irrigation area of the” Golod-
ndya ‘Stéppe’ runs 'along; the’ Central collector)

THe derivation: canal of' the' Farkhad power plant is equip-
ped with' a: regulator” to: deliver 230'thews.cu.m pexr sec. of water
into: thesKirov: canal: The canal: commands. 276: thous.ha of the
developed zone: of the: Golodnaya Steppe including, 73- thous.ha:
of ' the: incremént+of* new-lands.

- 32 culme per -gec. of water-of’ the»derivatlon canal, of the -
Farkhad' power plant will be lifted: to a- height of 170 m to.ir-
rigate 39 thous.ha” of virgin lands in the Tadjik part 01‘, the
Golodnaya Steppe-

The Southeérn Golodnaysa Steppe canal fluws from east to
west, the. greater part: of it being cut partially below and par-
$1al11§ above: grade, The' Southern canal includes 14. 5.km of the
Bayaut Canal already under operation which.was subaecuently
widened. The 1ength of the. Southern canal is 126 km. I{ runs
'Ehroug,h dusty gypseous sandy loam and loam. %Water ™ table along
the canal route’ 1s: 2-6 'm below the surface. At:the: 63-rd km the
Central branch bifurcates from the Southern canal.It is 20 lm
long, délivers-water into the Right and Left minors and is also
used- as-a flood escape (the Southern canal- Central collector)
with dsdigned discharge: of. 160 cu.m per sec., )

The gradiéntsof. the. Ganal afe 0.00005:from O to the 63-rd
km, 0 00006 from the 63-rd km to T4-th-km-and 0.00007. farther

ct:.on ) polygonal with slopes.4:1-and  3:1
he upatream.Bcttom width

~ '
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is rathor high, no provision is mu}ie for 'atarproof 11n1ng.At
gome reaches the slopes are planned %o be lt engthened with
fast—aprouting tree planting (willow) t6 control wave action.

The Central branch is propoaod to bo linod r.Lth concrete
from its boginning to tho 10-1:11 hn. .

The Kairak-Kum reservoir (5 5 bill.cu.m full capscity,
2,5 bill.cu.m useful capacity) upstrasm of the Golodnaya Step-
pe and the:Chardara reservoir (5.7 bill cu.m full capacity,
4.7 bill.cu.m useful capacity) downstream of the Golodnaya
Steppe provide the Golodnaya Steppo irrigation system . with
6.5 bill.cu.m of water per year which is ennugh to irrigate
669 thou-.h:. w

When developmont of the fotul area 1s ncéoilplithed drai-
nage water removed from the territory of the Golodnaya Stéppe
will amount to 70 cu.m per sec. Water will flow into the Arna- -
Say depression and the Syr-Darya. The discharge: of the lar-
gest Central collector tprrnn-Say will be 40 cu.m per sec.

' Irrigation and Drainage Network
Irrigat:lc;n and reclamation of the Golodnaya Steppe are
planned with due conqideratio_n_ for the following:1)to increase
efficie‘z{cy of the system, thus'ralsing irrigation capacity of
the water taken for irrigation, and to lower the amount of wa-
texr losses for prevsnting the danger of snl:l.nization ;2)to dec-
reage total water consumption; 3) to provide washing-out sali-
ne lands before and in the process of development and o lower
water table; 4) to lower labour requ:lraments for irrigation in
every way possible; 5) to increase land utilization factor,i.e.
to decrease the area under lateraln, draing and - irrigation
facilities. T

cmals on nowly irrigated areas‘ "and partially on. old
lmdl are deuignod and coutructe in rl\mu with concrete li-
nins or with ‘screens of vatarproof mtar:l.al'(includ ng plas-
tic matorialn or compactad soil), 11 ‘some "capes i
canals run 1n tubu.for emple the canal in the Fu'khnd ‘sta=-
te farm and many others.

oved for Release 2013/03/19 : Cl
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Broad davelopment of tree plantationu is planned to low~
er watér consumption and h a1 efrect 34 atrong winda and
beins importsnt foi' reclamatisn.

Buried drains and natwork of collector- are arranged on
the lands nesding redlamation.

The défisity of the reclamation hetwork 1s determined
with water iable as weil ds"with the extent and type of da-
linization. To lower the cost gre-t accuracy was nééeinsry
when datemini“' the density of the drainags network and the

ority of citting the netuork.

Oblervutiouﬂtaken at the Zoldtoordynsky - oxperineutal
atation in ihi Golodnaya stappo during several decades re-
sulted 1h val able experienoe >4 1rrigntion agricultural ma-
nagement under hard soil and Feclamation eonditiona.'rhe
sults of obdervations are taken into cpnuiderntion when de-
signing the achems of the Golodnaya Steppe irrigation
dévelopients

Communication Lines

Main 1ined 6f the Golodnaya Steppe under Sperat'io:ri be-.

. fore 1956 included the railway section from thé Syp-Darya

station to the Urgatysvekaya station with a branch to the
state farm of Pakhta-AFal and the highway ( the Uzbek High
oad) from Chinaz to DJizak with the branches to Uié—ﬁ?jube
an& to the Fergans Valley ‘

At present the railway secfi oh from the Syr-Darya sta-
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High.voltage transmisaion linss. 1,200 km long are ~ now
under construction. Power network will.cover all yerds,.set-
tlemn?tl, industrial and operation -points.over the whole'br-
ritory of the Golodnaya Steppe. LT R

Main telephone ication lines ecting all yards,
field camps and industrial-operation poinis, to say nothing
of settlements, will be as long as 1,100 km.

Main gas pipeline from Bukhara to Tashkent has already

erossed the Golodnaya Steppe making real the gasification of '

gettlements.of the Golodnaya Steppe. It will require 412 km
of gas piping. . .

* The length of watsi"'supply piping will be 531 km making
it possible to provide the needs of the Golodnaya Steppe po-
pulation for drinking water. Underground water will be the
main source of water.supply. . R

Propoged Agricultural Development

The main agricultural crop in the Golodnaya Steppe is
cotton. This was_characteristic -of -the p‘eriod'priorwo this
great irrigation development and will be the same on attain-
ing the proposed development.The percentage of the state
farm sector considerably increases. This is because of the
fact that all virgin soils will be .dbvalc'psd by state  farms,
the latter making up 81 per cent of irrigated areas. - Forty
‘new state farmas will be added to 22 existing ones including

" 34 cotton state farme and.5 stste farms responsible for ar-
ranging orchards and vinoyardl. B

Arranging cotton state farms in reepect of irrigating

-and developing the Golodnaya Steppe is given apecia.l atten-

tion. . - RS
K state farm covering 8-10-thous:ha will have a.centre.

" The latter will be a large well-planned setilement,with in-
dustrial and cultural enterprises.-The houses are two=storey-
ed, the flats are planned on both floors. All the housesare
provided with-central heating, water, gas and sewerage. The

centre of the stite farm will be supplied with electricity,
radio and telephone facilities. Provision.is also made for
aforeastation: of the. entire territory of the éen\tre, 30 sqe m
per a peréon. Each family is given' a plot of 200 sq.m with -a
house. In addition. to this each family is also given a plot
beyond the central territory of the .state farm 550 sq.m _in’
area to grow truck crops, fruit trees and flowers.

Cotton -yielding capacity is designed to be 25 -centners
pex hectare .at the. beginning and 35 cantneraAper hectare .- for
the future. .

High level of complex machsnization of cpérationprocoaaes
helps to increase the labour productivity in soc:i:aliat agri-
culture, resulting in the increase of hectarage cultivated by
one worker; i.e. 8 ha for cotton and 18 ha for alfalfa..

As many as 392.7 thous.ha of-the new area, or 92 per cent
will be sown, including 252.7 thous.ha, which will be under
cotton. -

In 1959, 307 thoua.tons of raw cotton was harvested from
the irrigdted rareas of .the Golodnaya Steppe. As a result of
irrigating ‘and developing the entire Golodnaya Steppe, the

yield of xrdw ¢ottén Gver the territory of~669 “thous.ha will
be 1 300 thous.tons. !

@antities Plant and Equipment

% .-
Volume of earth.work when .constructing irrigation,draina~
ge and road networks, -as well as levelling of irrigable areas
will amount to 568 mill.cu.m including 201 mill.cu.m while
levelling. Volume of «concrete-and reinforce‘d'concrete - work
will be 2,1 ‘mill.cuim, including 1.5 mill.cu.m-of prefabrica-
ted reinforced concrete,

"Ithute rmntnnd,,industria.l syards there will be 1.45

m Aof. .plants > rf_actnries , w_quthps
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Given below are ths largest manufacturers:

- Plants producing reinforced concrete articles in towns
of Begovat, Ymgi—!er and chinu, their total output is 260
thous.cu.,m of u‘ticlu per year. In -ddition to this 40 thous.
cu.m of comcrete and reinforced conorete articles are manu-

facturad on yards.

- Plantn manufacturing construction ‘materials mh as Ted
anti.nony-com:rota and precast silicate-calcite walls.

- Brick factories in towns of Begovat and Ehavast.

-~ Plants producing draima‘ pipes in the tewn of Khavast.

- Asphalt concrete.plant in the towna of !angi-!er and
Jetiy-Say.

In conformity with the above volumes of work the follow-
ing number of machines will be required for: construction:

excavators L ~ 750

BCTApers - 1,000

‘bulldozers : o 1,050

levellers,long wheel base - 150

tractors, heavy - 1,450, %

dump trucks. < 1,900

‘trucks with-fianks = 1,200

mobile electric plants 200

Most of this machinery is alroady in commission.

-Darya River

Farkhad-dam on 8

ﬁ‘ig. T

construction c“t

‘The total construction cost will amount to 1 067 mill.ro-
ubles. Hydraulic development requirel 392 mill.roubles, agri-
cultural development 528 mill.roublu, 100 mill.roubles for
construction of outer communiciation lines and 47 millJ/roubles
for construction of industrial;enterprises.

. Moreover, the state farms will be given 130 mill.roubles
. for agriculturnl developnent other than nny kind of ‘construc-
tion, nemely purchsuing agrioultursl machinery and its like.

Thus, the total cost of all "kinds of conotruction taking
into account the expences for :I.n':l.gnting and davelop
areas of. the Golodnaya Steppe over tha territory of:
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Head regulator of derivation canal .of Farkhad hydropower plant,
i 500 m3/sec. in discharge .

Fig.S. Derivation canal of Farkhad hydropower plant,
500 m3/sec. in discharge

.
. .
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Fig.4 Parkhad hydropower plant

Fig.5 Reservoir at Farkhad hydropower plant; Southern Golodnaya
Steppe canal to the left
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Fig.6 Southern Golodnaya Steppe canal

.Fi_g.7 . Barrage across Southern Golodnaya Steppe

.
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Fig.9 Outlet from R.C. flume to irrigation pipeline

Fig.8 Flumed canal, 300 1/sec. in
discharge, state farm No.6
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Flumed distributor, statg farm No.6

Fig.11 View of precast concrete plant for irrigation works
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Fig.13 F0§ork for R.C. flumes

Fig.12 Loading of precast concrete
R.C. flume sections N
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Fig.15 Test plo'l; of vertical drainage on
.+ Shuruziak depression within the
existing irrigated area
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SCHEME OF
LAND IRRIGATION 1IN GOLODNAYA
STEPPE

’b‘i;:serw{r ) {l/Zb(?/f ISR, Hazakh SSR and
= Tadjitk SSR)

Classification of Golognaya Steppe Lands

t . .
c:f *’,E‘:,f,’ Reclamation requirements

Initial development requires eilher
no reclamation or rarified ne/work
of collectors.

Reguires rarified collecling and

drainage network or dense ne twork
of collectors

Reguires leaching with dense drainage
and collecting networA. :

Hatrax-Kum
reservoer
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SCHEME OF

LAND IRRIGATION IN. GOLODNAVYA
STEPPE

Ir:.rernnr \ A (Uzbel SSR, HKazakh SSR and -
_Tadjtk SSR)

'Classification of Golodnaya Sterpre Lands

‘,,“f",g‘:,:,’ Reclamation requirements

Initiol development requires either
no reclomation or rarified ne/work
of collectars.

Requires rarified callecting and -

drainage rietwork or densé nefwork
of collectors

Requires leaching with dense drainage
and collecting nefwork. ’

Hatrar-Kum
reservowr

o
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