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ABSTRACT 

The article mainly considers the results of engineering and geological surveys in the area of the Tudakul 

reservoir. It also reveals the features of the composition, state and properties of rocks, the features of the 

distribution of exogenous geological processes and their role in choosing a site for a possible location of a 

nuclear power plant. Zones of tectonic faults have been established, which complicated seismotectonic 

conditions, and deposits of gypsum and anhydrite have been identified, contributing to the formation of 

karst phenomena. Unfavorable engineering and geological conditions served as the basis for continuing 

engineering surveys in another region. 
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INTRODUCTION 

One of the first possible sites for the possible location of the nuclear power plant was a place on the 

border of Navoi and Bukhara regions near the Tudakul reservoir, but due to the identified unfavorable 

engineering and geological factors, the site selection survey was suspended. 

The territory in the area of the Tudakul reservoir is a slightly hilly plain, formed from the surface by 

Neogene-Paleogene sediments, in places covered by Quaternary sediments with a thickness of 0.5-1.0 m, 

and rising 10-20 m above the alluvial-proluvial plain of the Neogene-Quaternary age. 

Paleozoic, Jurassic, Cretaceous, Paleogene, Neogene and Quaternary deposits participate in the geological 

structure of the study area. 

Deposits of the Cretaceous system are represented by continental and coastal marine sandy-clayey 

sediments (clays, siltstones, sandstones, gravel conglomerates), less often - shell limestones, the thickness 

of the Cenomanian, Turonian, and Coniacian stages in the study area can reach 500 - 600 m. 

Sediments of the Paleogene are exposed in the region of the Kagan uplift on the wings of the anticlinal 

structures of Kungurtau, Kassantau, Maimanaktau and are represented by sediments of the Paleocene, 

Eocene and Oligocene age, composed of gypsum-anhydrite and calcareous-marly sediments, 8-10 m thick 

and more. Limestones are fine-crystalline, strong, layered, colored in places. A monotonous stratum of 

marine green and greenish-gray clays, in the middle of which there are interlayers of marls, limestones 

and siltstones. 

Neogene deposits are represented by Miocene and Upper Pliocene sediments, with erosion and sharp 

angular and stratigraphic unconformity overlying the underlying sediments. They are represented by 

alternating clays, siltstones and sandstones. Brown clays, grayish-brown, in the upper part of the section 

are pale yellow, dense, with streaks of crystalline gypsum. Sandstones are gray, brownish-gray, poorly 

cemented, clayey. 

Quaternary sediments are represented by alluvial-proluvial clays, loams, sandy loams and aeolian sands 

up to 2-10 m thick, with erosion overlie the underlying sediments. Sandy loam and loam are dense, 

whitish in color, form separate, elongated in the meridional direction, outliers up to 1.5 m high. 

In hydrogeological terms, the survey area is an artesian basin located in a large synclinal trough filled 

with Mesozoic-Cenozoic sedimentary strata with a thickness of 1500 to 2500 m, overlying the Paleozoic 



International Journal of Geology, Earth & Environmental Sciences ISSN: 2277-2081 

An Open Access, Online International Journal Available at http://www.cibtech.org/jgee.htm 

2020 Vol. 10(3) September-December, pp. 53-55/Kurbanov and Mavlynov 

Research Article 

Centre for Info Bio Technology (CIBTech)  54 

 

basement and characterized by variegated lithological composition. This stratum consists of interbedded 

sands, sandstones, marls, anhydrites, limestones and clays. 

From the southeast to the northwest, approximately in the middle of the basin, there is a powerful 

flexural-rupture zone called the Bukhara deep fault. 

The Bukhara-Karshi artesian basin is a multi-storey water-pressure system consisting of three 

hydrogeological levels: the lower one is Paleozoic; middle - Mesozoic-Paleogene and upper - Neogene-

Quaternary. 

In the section of the middle floor, water-bearing complexes of the Upper Cretaceous and Paleocene 

sediments are distinguished, composed of sandstones, clays, limestones and marls. 

In the section of the upper floor, one aquifer is distinguished - the Neogene-Quaternary, containing non-

confined or weakly confined groundwater, lying on a thick layer of Paleogene clays, which serve as a 

regional aquiclude. The water-bearing deposits are mainly represented by siltstones, pebbles, loose 

sandstones, sands, clays, loams and sandy loams. 

The thickness of the aquifer system varies from 50 to 150 m. The depth of the ground level is in the range 

from 0.5 to 10 m and more. Absolute level marks vary from 200 to 230 m. 

Assessment of engineering and geological conditions at the stage of engineering surveys is an important 

task to ensure the safety of construction and operation of economic facilities and the environment within 

territories exposed to hazardous engineering and geological processes in order to reduce negative 

consequences and prevent natural and man-made emergencies. 

Unfavorable engineering and geological phenomena are mainly associated with the presence of 

seismically active faults, high seismicity of the survey area, the possible development of karst and 

suffusion processes, flooding of territories, the occurrence of negative and positive deformations of the 

earth's surface, buildings and structures caused by swelling, subsidence, shrinkage and low strength and 

deformation properties of soils. 

Methodology of the work performed. The purpose of engineering surveys at the stage of selecting the 

NPP site is to carry out complex engineering surveys, including engineering-geodetic, engineering-

geological, engineering-hydrometeorological, engineering-ecological surveys to obtain necessary and 

sufficient materials about the natural and man-made conditions of the planned options for the location of 

the construction object for justification selection of a site for the construction of a nuclear power plant, 

and its engineering protection from adverse effects of natural and man-made nature. 

In this article, we mainly considered only the results of engineering and geological surveys, which 

included the following types of work at four competitive sites: 

- route and reconnaissance engineering and geological surveys; 

- breakdown of each site by topographers into transverse and longitudinal profiles for conducting surface 

geophysical work and determining the location of wells; 

 - carrying out ground-based electrical and seismic operations, radiometric studies and electrical 

tomography; 

- drilling of reference, engineering-geological, hydrogeological and piezometric wells with a depth of 30 

to 120 m; 

- carrying out seismic, radioactive and standard logging in wells; 

- Carrying out experimental filtration work in wells (pumping out) and experimental loading in pits; 

- sampling of soil and water samples; 

- mining operations for driving pits 3-5 m deep; 

- laboratory work to determine the physical-mechanical, strength and water-physical properties of soils 

disturbed and 

 undisturbed structure and chemical composition of groundwater; 

- carrying out of regime observations. 
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RESULTS AND DISCUSSION 

1. Within the competitive sites and in the immediate vicinity of them, zones of tectonic disturbances have 

been identified, which complicate seismotectonic conditions and increase geological risks. 

2. On sites at a depth of 1.8-3.5 m to 110-16 m, deposits of gypsum and anhydrite up to 6.0-14 m thick 

with interlayers of limestone, marl and chalk were revealed. Gypsum inclusions and nodules in water-

bearing rocks at depths of up to 50 m and more range from 1.0 -7.0%, rarely up to 15-27%. In the rocks of 

the aeration zone from the surface and up to 3.5 m, the gypsum content reaches 9.0-49%. All sediments 

that compose the section to a depth of 50 m and deeper are excessively and highly saline, the content of 

dry residue of water-soluble salts reaches 11-17% and more. 

All three of the above mentioned unfavorable factors pose the greatest risk of karst formation 

development. 

3. All identified lithologically homogeneous deposits (layers): loam, sandy loam and clay, according to 

laboratory studies, have deformation modulus values below 11-15 MPa at natural humidity and 6-9 MPa 

in a water-saturated state, anhydrite - up to 17 MPa, Which characterizes soils as unstable. 

4. Groundwater levels with salinity from 4.5 to 22-44 g / l occur at a depth of 1.8-3.0 m on 70% of the 

territory of the two sites, which creates risks 

flooding of site areas and their secondary salinization. 

5. A significant part of the areas from the surface is composed of aeolian dusty and fine-grained sands of 

the Neogene age with a thickness of 2.5-7.0 m, which has low strength properties and increase the risks of 

instability of the foundations of engineering structures. 

 

CONCLUSION 

It can be noted that, along with other factors, one of the reasons for the termination of engineering surveys 

for the selection of the site for the NPP location near the inlet. Tudakul was the opening by wells of thick 

layers of gypsum-anhydrite rocks, widespread highly saline and gypsum sandy loams, loams and sands, 

which have low strength and deformation properties, favoring the development of karst formation. The 

close occurrence of the level of highly mineralized and aggressive to concrete groundwater level to the 

day surface leads to flooding and salinization of the territory, destruction of concrete structures and metal 

corrosion. 

Unfavorable engineering and geological conditions will significantly complicate the construction process 

and the entire period of NPP operation, which will require significant additional financial costs to prevent 

negative processes and protect against hazardous consequences. 

Thus, we see that as a result of the identified hazardous geotechnical processes and unfavorable 

conditions, it served as the basis for refusing to select a site for the construction of a nuclear power plant 

near the inlet. Tudakul and the continuation of engineering surveys in the Jizzakh region in the area of the 

lake, Tuzkan. 

 

REFERENCES 

Boyarkin SA and NM Haime (2013). Set of rules. SP 151.13330.2012. Engineering surveys for the 

placement, design and construction of nuclear power plants. Gosstroy, Moscow. С-175 

Bugaev EG, Kaliberda, IM Lavrov, LP Soloviev, PV Tulyakov LM and Fikhieva TZ (2002). Yugai 

Federal rules and regulations in the field of atomic energy use. Placement of nuclear power plants. Basic 

Criteria and Requirements for Ensuring Safety . Bulletin of Gosatomnadzor of Russia. Moscow, No. 1. 


