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Abstract
The thesis research paper is about the scientific analysis of the current
situation of water supply of the populated area in the semi-arid zone of Georgia
and the rational utilization of both fresh surface (river run-off) and underground
shallow groundwaters formed in river-beds.
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Nowadays not only Georgia but also the world faces the problem of shortage
of fresh driking water. In this regard, the paper discusses the current state of
utilization of fresh surface and underground water resources as well as the
historical information on development of water supply methods. According to the
importance of this issue, the previous data on supplying a number of populated
areas with water in our country and the current problems are presented in great
detail. The mentioned problem is especially topical for Kakheti towns and villages
situated on the north slope of Tsiv-Gombori Ridge as there is the seasonal lack of
the supply of drinking and agricultural water. Among the said towns and villages
are the villages (Velistsikhe, Zegaani, Mukuzaani) in Gurjaani Municipality
situated in the territory adjacent to the River Cheremiskhevi.

The River Cheremiskhevi has been selected to carry out field experiments.

The climate plays a great role in the River Cheremiskhevi water formation.
Accordingly, the paper discusses the impact of natural-climatic conditions on
water resource formation in the right tributaries of the River Alazani.

It is known that the types of water intake facilities and structural solution of
their constituent elements, layout scheme and etc. depend on different natural
conditions. Therefore, we discuss geomorphological, geological and
hydrogeological conditions of the area under research as a prerequisite of the
substantive basis of the set task.

Based on the analysis of the scientificl literature and library materials, we
have learnt that the geological structures of promising alluvial genesis are spread
and the processes similar to spring-autumn floods are observed in the right
tributaries of the River Alazani. In accordance with the idea of the paper, the types
of exploratory and scientific-research works and the methodology of
implementation have been discussed which fully reflects the sequence of the
researches.

Due to the fact that flood runoff on the facilities having the hydrological
regime similar to the River Cheremiskhevi covers an extremely short period, it is
important that the selected geostructure where such water is to be accumulated
complies with the certain requirements. In this regard, we have worked out the
criteria of selecting the promising alluvial geostructure which in its turn is based
on consideration of the predictive signs.

The main part of the research presents the results of the exploratory
geophysical studies carried out to determine the second major parameter of the
geostructure assessment, Based on which the capacity of water-saturated and
water-resistant sediments and the area of their distribution have been determined.

According to the results obtained, drilling works related to engineering
geological and hydrogeological surveys have been carried out. The ground samples
with undisturbed and disturbed structure have been taken from the drilled
workings, the further geotechnical study of which has been conducted under
laboratory conditions. Based on the implementation of the mentioned field works,
a map of the actual data and lithological sections of the boreholes have been made.
As the result of graphical processing of these data, the longitudinal and latitudinal
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profiles of the research area have been obtained. Due to the fact that the waters
formed in the River Cheremiskhevi bed must be utilized for drinking and
agricultural purposes, determining their quantitative and qualitative indicators has
an extremely significant scientific and practical value. To accomplish this task, the
monitoring studies have been carried out in the research area. As the result their
hydrodynamic, hydrochemical and microbiological characteristics have been
evaluated.

The final part of the paper provides a constructive solution of the underbed
water-intake facility and its component elements. The scheme envisages the
maximum amount of flood runoff to be accumulated in the water-saturated
alluvial-proluvial sediments of the geostructure as well as in the water-proof clays
and conglomerates. The water-intake facility and its structural elements have been
designed in compliance with the ecological requirements.

The technical and economic feasibility study has shown that the most
economical way to arrange anti-filtration elements of such an underbed water-
intake facility is to build clay diaphragms, the material of which, for example, is
found in the River Cheremiskhevi bed, directly near the construction site. The
results of determining the geotechnical characteristics of these clay grounds have
shown that they completely meet the basic requirement of constructing an anti-
filtration underbed diaphragm — water resistance. But if such material cannot be
found in the vicinity of the construction, soft water insulation materials must be
used for the water resistance of the walls made of the bottom of the gallery and the
gabion. The versions of these materials we recommend are environmentally safe
and fully comply with the modern trends of hydro system construction
techniques. According to the set task, it is necessary to select the building material
for arranging the filtration elements of the water-intake facility. In this regard, the
granulometric composition of the alluvial-proluvial grounds has been determined.
Based to the results obtained, it has been determined that the grounds of EGE-1
must be used to arrange a reverse filter on the perforated pipes by sorting.

Pursuant to the field and laboratory studies, the obtained experimental
results show that the anti-filtration clay diaphragm must be constructed in the
water saturated alluvial-proluvial sediments of the geostructure, and the water-
intake gallery must be arranged in the water-resistant clays and conglomerates. In
the conditions of semi-arid climate, the amount of water accumulated in this way
will be a significant reserve supply that will be used to provide the population with
water in the event of further water shortages.

The conclusive part of the paper presents the evaluation of the possibility of
potential impact of natural anomalies on the underwater water-intake facility. In
this regard, a new method and methodology of calculating the impact of mudflow
obtained as a result of the study has been established. The magnitude of the impact
force obtained must be taken into account at the design stage of the flow absorbing
part and during the construction.
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