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135690l 335360 dbgdOLsM30L TGbog3gMolo MbEs 0gmlb saMgmzg 3bB3GOL fogzs
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Abstract

Thesis work is devoted to description of ecological situation caused by arsenic
ore extraction in Racha and Lower Svaneti and storage and burial of industrial waste
of arsenic at mining and chemical plant and at adjacent territory, as well as to the
determination of basic and possible directions of contamination dissipation by toxic
arsenic waste.

Complicated ecological problem is created as a result of man-made
(anthropogenic) impact in the regions of Racha and Lower Svaneti contamined by
arsenic production waste. No less than 130 thousand tons of toxic arsenic-containing
wastes are located there without any waste management. Real threat is created to
natural environment and human health and situation is getting worse from year to
year.

During last two decades (1982-2010) the heightened attention was payd to this
region. Separate issues were studied, namely determination of arsenic content in river
waters, bottom sediments and soils, especially for territory near Uravi village, while
there are still scarce data for Lower Svaneti region. That’s why definition of complete
ecological situation for ecosystem of important strategic facilities, assessment of
negative factors and risks acting on environment, as well as elaboration and
systematization of environmental measures mitigating the negative impact are so
topical from scientific and practical viewpoint.

On the basis of scientific literature analysis was established topical subject of
dissertation, goal of which is description and visual assessment of arsenic industrial
waste disposal facilities, waste burial sites, setting basins and other environment
polluting sources from the viewpoint of environmental conditions, separation and
assessment of contamined areas, identification of arsenic content in soil, waste, waters
and bottom sediments and study of ecological situation, as well as detection of possible
directions of industrial compounds’ dissipation.

In order to perform the assigned tasks several expeditions were carried out in
2013-2015. Samples of soil, waste, waters, bottom sediments taken from selected
observation points are studied with the use of ISO standard methodology.

No less than 125-130 tons of arsenic-containing waste, which contain ~7,5-8 of
arsenic, are stored at the territory of Uravi, Koruldashi and Dugareshi (Tsana 1, 2, 3)
villages of Racha and Lower Svaneti. Burial sites, settling basins and storages destined
for waste of industrial area of Uravi village are in emergency conditions and are not
able to guarantee waste storage. Arsenic wastes located at the territory of Koruldashi
village (Lower Svaneti) are stored and scattered in the open air at all, while ~ 500 tons
of waste placed in metal drum to the north-east of Dugareshi plant are dissipated,
since these drums are corrupted and decomposed due to corrosion. Toxic wastes are
washed-out and moved by atmospheric precipitations and waters of flooded rivers.
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Secondary source of environmental pollution is created. Characteristic length of
pollution dissipation along Lukhuni and Tskhenistskali rivers equals to hundred
kilometers, while perpendicular to gorges — several kilometers.

On the basis of carried out researches the arsenic content in the soils at the
territory of Racha and Lower Svaneti contamined with industrial arsenic waste is
substantially high, and as a consequence the increase of arsenic content in vegetable
food products, as well as in milk up to toxic level is expected. All this also creates
threat to human health.

As the results of conducted researches show, chemical contamination of waters
of Lukhuni and Tskhenistskali Rivers was not observed. Arsenic content is lower than
maximum allowable concentration, while in bottom sediments of Lukhuni River it
reaches 200 mg/kg, in bottom sediments of Tskhenistskali River equals to 399 mg/kg
that can be explained by high specific weight of arsenic sulfide compounds.

Numerical model of dissipation and migration of industrial arsenic waste
uncontrollably thrown into Lukhuni and Tskhenistskali Rivers and bottom sediment
areas is elaborated that is a novelty of our thesis work.

Basic issues of waste management for ecologically safe acceptable usage of
territory contamined with industrial arsenic waste of Rasha and Lower Svaneti are
elaborated.

Super-high frequency electromagnetic field was used for preparation of
industrial arsenic waste and contaminated soil samples for chemical analysis aiming to
reduction of mechanical strength that is the novelty of our work. Arsenic-containing
waste and soils processed with SHF-field can be used for optimization of their
bacterial and bacterial-chemical leaching, phytoremediation, hardening and other
methods.

Environmental measures mitigating the risks of arsenic waste impact on
environmental facilities and human health are scheduled that includes processing and
phytoremediation of burial sites and soils of territories contamined with arsenic with
the use of effective microorganisms technology, bacterial-organic-mineral fertilizer
(BOMF), iodized BOMF, vegetable cover cultivation, and ethanol receipt from grown
vegetable mass for its use as a fuel.
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