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Abstract

The problem of water pollution is becoming more and more urgent for the whole
world. Unfortunately, Georgia is not an exception, where water sources, despite their number,
are small and a significant part of them is polluted.

Unlike contamination of industrial wastewater treatment plants, which comes from
multiple diffuse sources, biological contamination results from the movement of precipitation
or snowmelt onto and into the soil. As runoff moves, it collects and transports natural and
anthropogenic pollutants and deposits them in rivers, groundwater, or lakes.

Special attention should be paid to the biological pollution of water sources, which
occurs as a result of washing or flushing of sources of anthropogenic biological pollution with
rain and melt water. After entering the water environment, under favorable conditions,
pathogenic organisms can multiply rapidly, which poses a threat to the environment.

Contamination of water sources is a major cause of water quality problems. The
impact of source water contaminants on specific waters varies and cannot always be fully
assessed. However, we know that these pollutants have harmful effects on drinking water
supplies and wildlife.

That is why it is necessary to find the source of biological pollution of water in order
to develop an effective method of its elimination.
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Introduction

Water pollution is one of the most important problems that people are trying to solve
these days in a variety of ways. Despite the measures taken to improve wastewater treatment
methods, the issue remains relevant. One of the most common is biological pollution, directly
related to the entry of pathogenic microorganisms, bacteria, viruses and protozoa into water

[1], [12].
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The main sources of contamination include wastewater [2]. Their bacterial
contamination is characterized by the coli titer value, that is, the volume of water in milliliters
that contains E. coli. This type of pollutant is most often found in domestic and wastewater
from factories, wool washers and hospitals.

Conflict Setting
The purpose of the research is to study the sources of surface water pollution, develop
recommendations for their identification and treatment methods.

Research Results

Organic compounds and microorganisms can enter both surface and groundwater,
causing serious damage to ecosystems. The danger is primarily caused by pathogens of
infections and diseases that negatively affect the health of people and animals. In the worst-
case scenario, they can lead to total or irreversible consequences [3].

Organic pollutants include substances of plant, animal and chemical origin. The first
category is the remains of vegetables, fruits, paper, the second is waste products of humans
and animals, as well as various fatty and muscle tissues. Chemical pollutants are a particularly
dangerous category, represented by petroleum products, pesticides and various industrial
wastes [4].

Of the 341 studied water sources in Adjara, 144 were contaminated with E-Coli
pollution (Tab. 1), 10 of them were marked by the presence of household waste, and in 2,
turbidity was periodically observed (Tab. 2) [5].

Table 1.
Number of rivers contaminated with E-Coli
Municipality Number of polluted sources Number of unpolluted Total
sources
Kobuleti 40 34 74
Khelvachauri 17 52 69
Keda 17 45 62
Shuakhevi 19 43 62
Khulo 23 23 46
all 144 197 341

Petroleum oils cause the greatest harm to water in open sources, as they are extremely
persistent pollutants and can spread over long distances [6]. The most dangerous are the light
fractions, which actually completely stop gas exchange between water and the atmosphere,
forming a film. Within one country, pollution with such substances can be local or regional

[71.
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Everyone knows the fact that on the territory of the city of Batumi there were oil
refineries and chemical plants, on the territory of which the depreciated old systems still
pollute the Baartskhanistskali and Kubistskali rivers (Fig. 1) [8].

Table 2.
Number of rivers with high turbidity
Municipality Number of polluted sources Number of unpolluted Total
sources
Kobuleti 44 30 74
Khelvachauri 37 32 69
Keda 45 17 62
Shuakhevi 32 30 62
Khulo 31 15 46
all 217 124 341

Fig. 1. Source of oil pollution in the Baartskhanistskali and Kubistskali rivers.

Water contamination with bacteria and pathogenic microorganisms can lead to
outbreaks of dangerous intestinal diseases. This is possible primarily if the quality of the
treatment systems is insufficient or if they are absent. For this reason, third world countries
are considered the main centers of such diseases. In this case, the danger may come not from
the drinking water itself, but from the organisms living in it and the compounds formed as a
result of various reactions.

Among them is hydrogen sulfide, a substance that can cause serious harm to the body
if formed outside the human body. In this case, it is extremely toxic and can affect various
organs, including the liver and stomach. Sometimes, to suffer from bacterial contamination, it
is enough to wet your hands or food, but the substance produces an unpleasant odor [9], [11].

According to the studies of the London School of Hygiene and Tropical Medicine, one
of the most common methods of cleaning water from microbiological contamination in the
household environment is boiling. It kills 85 to 99% of bacteria [12], that die at high
temperatures, but do not make the water suitable for drinking. Biological pollutants can also
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be removed using electrocoagulation and electroflotation in electrolyzers. During purification,
contaminants are absorbed by aluminum and iron hydroxides formed during the process and
are then removed through sedimentation, flotation or filtration [5].
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Fig. 2 Mobile station for water quality monitoring
and a sample of typical output of this station.

To identify biological contaminants in the age of modern technological boom, we can
use:

1. Traditional laboratory tests in accredited laboratories, which are time-consuming
and require on-site processing of samples (see process description below);

2. 2. Technological innovation "portable TLF sensors"” working on site 24/365, which
shows the change in the level of E. coli pollution in the swimming areas of the sea (Fig. 2)
[12];

3. DipTest method - in the sample taken from the water source, pre-prepared litmus-
like impregnated paper (with dimensions 70mm*5mm) is placed and observed which area of
the paper will be colored (Fig. 3). With this method, it is possible to determine the level of
pollution in 60-65 minutes [13];

4. On the banks of the rivers, it is possible to place a sensor device, the sensors of
which perceive e. coli content in water and records it, but it should be noted that this device is
new and its accuracy is still a subject of research.
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Among the listed methods, traditional laboratory studies stand out among the most
common ones, but its main disadvantage is still time-consuming, when field laboratory
studies range from 60 to 120 minutes. However, it should be noted that the laboratory analysis
compared to other types of research gave us 100% accuracy, which is a very important factor.

Rehabilitation measures should be carried out immediately after river pollution. These
measures vary depending on the type of pollutant.

e One of these measures is mechanical cleaning. For this purpose, disposal of solid
waste discharged into rivers is carried out using containment and collection devices/devices.

e Another most common practice is phytoremediation. Several species of plants are used
to effectively remove heavy metals from polluted rivers. For example, Eichhornia crassipes
(water lily) is used to absorb cadmium and copper. Similarly, the symbiosis of blue-green
algae Azolla-anabena and Azolaii is used for bioremediation of rivers polluted with arsenic
and other metalloids[9].

e Some types of bacteria and derivatives of some fungi are used to break down
pollutants in rivers (biodegradation). Acintobacter, Pseudomonas, Imycobacter species
destroy alkanes, monoaromatic and polyaromatic substances, respectively[10].

e The study of the state of water sources and the development of recommendations for
the treatment of waste water, taking into account the existing modern technologies, should
continue the research.

Conclusion

Based on all of the above, it is recommended to arrange periodical or permanent mode
research points on the rivers to monitor them to determine the level of pollution. The selection
of the mentioned points and the selection of the research type require additional studies,
which we will propose in future editions.

This research [N PHDF-22-2127] has been supported by Shota Rustaveli National Science
Foundation of Georgia (SRNSFG)
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NCTOYHUKU 3ATPASHEHUSA IOBEPXHOCTHBIX BO/I: PASBPABOTKA
PEKOMEHJIAITMH IO X OBHAPYKEHHWIO U METO/10OB ITIPO®HUJIAKTUKH

I'ypam Jdapunnze
I'pysunckuii Texnuueckuil ynusepcumem

[Ipobnema 3arpsi3HEHHS BOJBI CTAHOBUTCS BCE O0Jiee aKTyalbHOM A Bcero mupa. K
COXXaJeHUI0, ['py3ust He SABIAETCS MCKIIOYCHHEM, I/Ieé MCTOYHHKH BOJBI, HECMOTpPS Ha HMX
KOJIMYECTBO, HEBEJIMKH 1 3HAYUTENIbHASI X YacTh 3arpsi3HEHa.

B omnmmume OT 3arpsA3HEHMS TNPOMBIIUICHHBIX OYHCTHBIX COOPY)KEHHH, KOTOpOe
NPOMCXOAUT W3 HECKONBKUX AU(QY3HBIX HMCTOYHUKOB, OHMOJOTHMYECKOE 3arpsi3HCHHE
BO3HHMKAET B pe3yJbTaTe IEepeMEIleHHs OCaJKOB WIJIM TaJoro CHera Ha rmouysy u B Hee. Ilo
Mepe JBMKEHHSI CTOK COOMpAET M NEPEHOCUT MPUPOIHBIE U AHTPOIIOT€HHBIE 3arPsI3HUTENN U
OTKJIAJIbIBACT MX B PEKH, TPYHTOBBIE BOJIBI WIIU 03€pa.

Ocoboe BHHMaHHE CIEIYeT YACIUTh OHOJIOTMYECKOMY 3arps3HEHHIO BOJHBIX
HCTOYHHMKOB, KOTOPOE IPOUCXOJUT B PE3YJIbTATe MPOMBIBKH WJIM MPOMBIBKM HCTOYHHKOB
AHTPOIIOr€HHOTO OMOJOTHYECKOr0 3arpsA3HEHUs J0KAECBBIMU U TajdbIMH BojamH. Ilonmanas B
BOJIHYIO Cpey, IpU OJarONpHsTHBIX YCIOBUSX OOJIE3HETBOPHBIE OPraHU3MBbl MOTYT OBICTPO
Pa3MHOKAThCs, YTO MPEICTABISET YTPO3Y ULl OKPYKAIOIIEH Cpe/bl.

3arpsi3HeHUE UCTOUHUKOB BOJIbI ABJISICTCS OCHOBHON MPUUYMHOM MPOOJIeM ¢ Ka4yeCTBOM
BOJIbI. Bo3zelicTBue 3arpsi3HUTENEH HCXOMHON BOJBI HA KOHKPETHBIC BOJIBI BAPUPYETCS U HE
BCerja MOXKET OBbITh MOJHOCTBIO OlleHeHO. OJHAaKo, Mbl 3HaeM, YTO 3TU 3arpsA3HUTENN
OKa3bIBAIOT BPEIHOE BO3/ICHCTBUE HA 3aM1achl MMTHEBOM BOJIBI M IUKYIO IIPHPOTY.

BoTr mouemy HEOOXOIMMO HAWTH HCTOYHMK OMOJIOTMYECKOTO 3arpsi3HEHHs BO/IBI,
4T00BI pazpaboTaTh 3(h(HEeKTUBHBIA METO/ €r0 YCTPAaHEHHUS.

Knrouegvie cnoea: pexa, cTOUHbIE BOABI, AJDKapCKUIl PErvMOH, BOJHBIE MCTOYHHKHU,
3arpsi3HEHUE.
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