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Abstract

The utilization of Georgia’s hydropower potential is considered in terms of
possible complete compliance with ecological requirements, as well as rational
development of hydropower.

The thesis discusses the issue of quantitative determination of the necessary
discharge of water into the dehydrated section of the derivation HPPs, taking into
account the compliance with environmental requirements.

Chapter I discusses the environmental protection (ecological) valuesof
water discharge based on different principles of assessment, calculated in other
countries of the world. The results of calculating the environmental protection
amount ofculvertof prospective hydropower plants to be carried out on the rivers
of Georgia according to the above-mentioned ratios in different countries showed
a high scattering range, which confirms that the amount of environmental
protection culvert from each HPP should be determined individually according to
specific conditions.

Chapter II Methods for determining ecological surface runoff are discussed,
which can be divided into the following groups: hydrological reasoning, functional
interrelationship reflection, hydraulic analysis, living environment simulation,
complex approach. The complex approach is a method of joint depiction of
hydrological, hydraulic methods, as well as the living space of organisms. This
approach envisages a whole ecosystem approach in the process of determining
environmental protection water discharge. The latter approach most fully responds
to meeting environmental protection discharge requirements to ensure the
sustainable functioning of the river ecosystem.

Chapter III lists the environmental and technical factors determining
environmental protection water discharge. Among the ecological factors
determining the environmental protection discharge are: the length of the site, the
impact on wildlife, the impact on vegetation, the impact on ichthyofauna and
algae, the impact on the sanitary-ecological condition of the water conduit. As for
the technical factors — the demand for drinking water and the demand for
irrigation water in the area of drying-up as well as the impact of drying-up on the
demand of other participants of the complex of water economy.

Chapter IV river water content analysis is conducted according to river
hydrographs and sustenance types. The formation of river surface runoff is caused
by surface and groundwater, which determine the types of river sustenance.
Georgian rivers are characterized by different types of sustenance. For rivers with
a pronounced high-water period, the environmental protection water discharge in
this interval should be 10% of the average monthly water discharge, and in the
low water period - not less than the average minimum water discharge observed
when the surface runoff is less than 40% of the annual surface runoff or not less
than the minimum water discharge of each month of this period, when the low
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water runoff is within 50% of the annual runoff. For rivers which do not have a
defined flood regime, environmental protection water discharge can be calculated
as 10% of the average monthly water discharge for each month, but not less than
the amount of the observed minimum water discharge. The proposed assessment of
environmental protection water discharge is mainly based on the features of the
water content regimes conditioned by the type of river feeding. It can be used at
an early stage of design to assess environmental protection water discharge.

Chapter V presents a quantitative assessment of environmental protection
water discharge with differentiation for operating and to be constructed
hydropower plants. For operating hydropower plants, when the reported
environmental protection water discharge for a particular month is higher than
currently calculated for design and operation activities (10% of the average multi-
year water discharge), then the environmental protection water discharge should
remain at 10% of the average multi-year water discharge. This assumption is based
on the fact that it is not permissible to reduce the electricity generation of the
operating HPP. As for the determination of environmental protection water
discharge for those months (for the period) when its reported amount is less than
10% of the average multi-year water discharge, it should not be calculated less
than the average daily minimum water discharge that the river can actually
produce in the low water year. In any case of shortage in a similar situation, there
should be an economically and ecologically sound alternative to electricity
replenishment. As for the determination of the environmental protection water
discharge of the projected stations, it should be carried out taking into account all
the above factors, as well as evaluating the feasibility of the efficiency of the
technical-economic characteristics of the project HPP. The determination of
environmental protection water discharge for operating hydropower plants is
discussed on the example of Zemo-Avchala hydroelectric station (ZAHES), and for
prospective hydropower plants - Matchakhel HPP.

Determining environmental water discharge will help maintain the
ecological balance of the environment, while allowing us to determine the amount
of water discharge for hydropower purposes, which will essentially determine the
main technical and economic characteristics of prospective hydropower plants and
their economic and objective characteristics.
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