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RESUMO

Este trabalho aborda o problema do estado de leito do rio Tobol na segao transversal. Os estudos
foram conduzidos em um laboratério credenciado especializado, com amostras obtidas em um local situado a
uma distancia de 426,5 km do estuario. Os estudos de monitoramento mostraram que o rio esta poluido. O
desenvolvimento de industrias e a expansao do setor agricola nesta regido podem levar a uma deteriora¢do do
rio Tobol. A esse respeito, é necessario dar mais atengcdo a minimizagdo do impacto antropogénico sobre os
recursos hidricos e conduzir estudos ambientais sistematicos para a identificagdo oportuna de problemas
ambientais e a gestao eficaz de riscos ambientais. Os resultados dos estudos realizados sdo aplicaveis ao
realizar as observagdes futuras do estado do rio Tobol, a fim de determinar em tempo Util o estado qualitativo
do rio e tomar medidas ambientais preventivas.

Palavras-chave: avaliacédo, condicdo de fundo, agua, substancias nocivas, poluigao fluvial.
ABSTRACT

The article considers the problem of the background state of the Tobol River on the background section.
The studies were conducted in a specialized accredited laboratory with sampling at an organized site at a
distance of 426.5 km from the mouth. Monitoring studies have shown that the river is polluted. The development
of industrial enterprises and the expansion of the agricultural sector in this region may lead to a deterioration of
the Tobol River. In this regard, it is necessary to pay more attention to minimizing the anthropogenic impact on
water resources and to conduct systematic environmental studies for the timely identification of environmental
problems and effective environmental risk management. The results of the studies carried out are applicable
when conducting follow-up observations of the state of the Tobol River in order to timely determine the
qualitative state of the river and take preventive environmental measures.

Keywords: assessment, background condition, water, harmful substances, river pollution.
AHHOTAUWA

B cratbe paccmoTpeHa npobnema ¢OHOBOro cocCTosAHMA pekn Tobon Ha ¢OHOBOM CTBOpE.
ViccnegoBaHusa NpoBOAMINCH B CMELManvM3MpoBaHHON akkpeauToBaHHON nabopatopum ¢ oTOopoM o6pasuoB B
OpraHM3oBaHHOM CTBOPE Ha paccTosiHum 426,5 KM OT yCTbsA. MOHUTOPUHIOBLIE MCCNEOBaHMSA MoKa3sanu, 4YTo
peka  ABNSAeTCA  3arpa3HeHHoW.  Passutne  npegnpuATMA  MPOMBIWMEHHOCTM U pacluMpeHue
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CEeNbCKOX03SNCTBEHHOW OTPacnn B paccMaTpMBaeMOM PErroHe MOXET MPUBECTM K YXYOLWEHU COCTOSHUS
pekn Tobon. B cBsAan, ¢ aTMM HeoGxoauMmo yaenaTb Gosbluee BHUMAHWME MUHUMW3ALUM aHTPOMOreHHOro
BO3AEWCTBUST Ha BOAHblE pPecypcbl U TMPOBOAMTbL CUCTEMATMYECKME IKOSIOrMYEeckMe WCCnedoBaHus anis
CBOEBPEMEHHOTO BbISIBIIEHUS] 3KOJOMMYECKON NPoGnemMbl U 3pheKTUBHOMO yrpaBrieHNsl 3KONOrMYeCKUM PUCKOM.
PesynbTaTbl NpoBeAeHHbIX MCCIefoBaHUi MpYMEHVMbl MpY MPOBEedeHVMU MNocneayowmx HabnogeHnin 3a
cocTosiHnem pekn Tobon ¢ Lenbio CBOEBPEMEHHOTO OMNpeaesieHnsi KaYeCTBEHHOTO COCTOSIHUS PEeKU U MPUHSATUS

NPEBEHTUBHbIX 3KOJIOMM4YECKMNX Mep.

KnioueBble cnoBa: oyeHka, (hoHO80e COCMOosiHUE, 800a, 8pedHbIE 8eLECMea, 3a2PA3HEHUE PeK.

INTRODUCTION

Water pollution is an actual problem of the
modern world. The causes of pollution are the
intensive development of industry (for the territory
of Western Siberia oil and gas production and
processing) and population growth, which leads
to an increase in industrial and domestic
wastewater. In some cities of Russia, the
concentration of suspended solids, oil products,
phenols, ammonium nitrogen, sulfates, and
heavy metal salts in river water exceeds the MPC
value by about 20 times (Rosa et al., 2018). QOil
and petroleum products are very dangerous
because when they enter the water they form a
film on its surface that prevents oxygen from
entering (Medvedev and Medvedeva, 2013;
Sivkov and Omelchuk, 2015). Oxygen starvation
leads to the death of most aquatic organisms.
This reason leads to a decrease in catches in the
internal waters of the state.

An increase in population leads to the
growth of cities and, as a consequence, an
increase in the flow of municipal wastewater into
water bodies. These drains are a source of
infection of rivers and lakes by pathogens. A
great contribution to water pollution is made by
synthetic detergents, used both in everyday life
and in industrial and agriculture. Chemicals
contained in synthetic detergents enter the water
bodies with sewage and lead to changes in the
biological and physicochemical regimes of water
bodies and streams. As a result, oxygen
saturation decreases, the activity of bacteria
capable of processing organic matter to the
mineral component is paralyzed. (Valavanidis
and Vlachogianni, 2011; Altayeva et al., 2017,
Yergobek et al., 2018).

Industrial effluents contain more than 40%
of mineral pollutants, which include salts, alkalis,
acids, sand (clay) and other mineral substances
and 60% of organic and biological pollutants
(bacteria, viruses, fungi, algae). River pollution is

largely the result of the discharge of untreated
agricultural, stormwater and municipal
wastewater. The deterioration of the quality of
wastewater occurs due to an increase in the
share of chemical production discharges. (Brown
et al., 2004; Bagul et al., 2015; Pezzini et al.,
2016; Alves et al., 2017).

To reduce contamination of wastewater
with a small number of them, enterprises are
limited to diluting effluent with river water. When
diluting 1 m?® of wastewater, 20 to 30 m? of pure
natural water is necessary. In modern conditions
with a huge amount of wastewater, dilution is not
enough. The wuse of various methods of
wastewater treatment can reduce the level of
pollution by 80-95%. However, the cost of
treatment facilities can reach up to 20% of the
cost of construction of the enterprise itself. The
solution to the problem of wastewater discharge
is the transition of the enterprise to a closed cycle
of water supply.

Large pollution of surface waters occurs in
rural areas. It requires measures to clean them
from impurities of dairies, meat processing plants,
fish factories, depots, workshops, garages,
warehouses of fuel and lubricants, fertilizers,
pesticides, city and town sewers. Water pollution
also comes from water transport, discharging
waste oil and household waste.

In Russia, the assessment of the
background state of surface waters is carried out
in accordance with GOST 17.1.3.07-82 (USSR
State Committee for Standards, 1982), which
establishes general requirements for the
monitoring network, sampling and processing the
data obtained. The principles of organizing the
monitoring of the state of surface waters are
presented in Figure 1.

Rational use of water resources, as well as
timely making, informed decisions on water use
depends on timely receipt by management
bodies of necessary information on the
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quantitative and qualitative characteristics of a
water body, meteorological characteristics,
pollution levels, etc. (Skvortsov, 1960).

The purpose of the article is to conduct
studies on the background conditions of water in
the Tobol River at a distance of 426.5 km from its
mouth. So, as the Tobol River affects the territory
of two states (the Russian Federation and the
Republic of Kazakhstan), flowing along such
water-consuming cities as Denisovka, Lisakovsk,
Rudny, Kostanay, Kurgan, Yalutorovsk and
Tobolsk (flowing along settlements with a total
population of about one million people and flows
into the key waterway of Western Siberia — the
Irtysh River), the study of the background state of
the water in the Tobol River and the
implementation of measures for its improvement
are relevant. Industrial enterprises using water for
technological needs have a great influence on
watercourses, directly in the production process,
when washing equipment, etc.

MATERIALS AND METHODS

The Tobol River flows through the territory
of two states — the Republic of Kazakhstan and
the Russian Federation (Kurgan and Tyumen
regions). lts length is 1591 km., The basin area is
426 thousand km2. The Tobol River belongs to
the Irtysh River basin and is its left tributary.
Several major tributaries flow into the Tobol, such
as the Tura, Tavda, Iset, Ui (all left) and Ubagan

(right).

Tobol is formed at the confluence of the
Kokpektysay and Bozbiye rivers. The middle and
lower course of the river runs within the West
Siberian Plain in a wide valley with a winding bed.
Tobol plain river. In the Tobol basin — about 20
thousand lakes with a total area of 9 thousand
km2. The flow of the river is mainly snowy, and
the  proportion of rainwater increases
downstream. The flooding period lasts from the
first half of April to mid-June in the upper reaches
and to the beginning of August in the lower
reaches. In the flood Tobol is spreading heavily,
flooding vast areas. Therefore, the river basin is
replete with lakes (about 20 thousand). The
average water flow in the upper reaches (898 km
from the mouth) is 26.2 m® / s, at the mouth 805
m? /s (maximum is 348 m®/ s and 6350 m® / s,
respectively). It freezes in the lower reaches in
late October — November, in the upper reaches in
November. Ice weather is held until April-May.

The Tobol River is of high economic

importance. Such industrial cities as Rudny,
Kostanay, Lisakovsk, Kurgan, Yalutorovsk,
Tobolsk are located on the river. To provide the
mining enterprises of the Republic of Kazakhstan
with water, as well as to adjust the water level in
the upper reaches of the Tobol, several
hydroelectric power plants were built, the
construction of which resulted in the appearance
of reservoirs (the largest Verkhnetobolskoye and
Karatomarskoye). At 470 kilometers from the
mouth of the Tobol, River navigation is carried
out.

At the first stage of organizing observations
of the quality of surface waters, the location of the
control point is selected to carry out a set of
works to obtain data on water quality. Control
points are primarily organized on water bodies
that are of great economic importance.
Background observations are created on streams
that are not polluted by sewage. To conduct
background monitoring on the Tobol River, a
background monitoring point was organized.
Location identified at 426.5 kilometers from the
mouth of the river.

The control point was located taking into
account the existing use of the Tobol River for
household needs and long-term plans for the
development of the economy on the basis of
reconnaissance studies, which included analysis
of information on water users, sources of water
pollution, discharges of pollutants during
accidents, data on water regime (water, ice,
thermal), physiographic signs and conducted
preliminary surveys.

Samples were taken on the background
section of the Tobol River, which is located at
426.5 km from the mouth, which is located
downstream from the city of Yalutorovsk. A
sampling of water was carried out in a glass
container, before sampling, the washed vessels
were rinsed twice with distilled water and then
filled with water for analysis. Water samples were
studied in a specialized accredited laboratory
using laboratory equipment according to the
following methods:

e determination of the concentration of
sulfates and chlorides was carried out by ion
chromatography using an ion chromatograph
Metrohm 881 Compact 1C pro;

etotal iron concentration in water was
determined by using the method of atomic
emission spectrometry in the ICP on the ICP
spectrometer Varian 720-ES;
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ethe study of the nitrite content in water
was carried out by the photometric method using
a photoelectric concentration colorimeter KFK-3;

e phosphate concentration in water was
determined by using the photometric method in a
spectrophotometer Unico 2100;

ewhen determining the content of
petroleum products and COD, a photometric
method was used using the Fluorat-02-3M fluid
analyzer;

ethe study of the content of solids and
suspended solids in water was carried out by a
gravimetric method using laboratory electronic
scales BP 221S and CPA 2248S;

® BODcompiete @and dissolved oxygen in water
were determined using the amperometric method
using a multiparameter fluid analyzer InoLab
Multi 9310.

It should be noted that the method of ion
chromatography has proven itself in the studies
of M. Neal, C. Neal, H. Wickham, and S. Harman
(Neal et al., 2007). The method of atomic
emission spectrometry is noted as one of the
main methods for determining the concentration
of iron in the studies of J. Namiesnik and A.
Rabajczyk (Namiesnik and Rabajczyk, 2010).
The photometric method, implemented in
spectrophotometers, has proven itself in the
studies of S.Z. Salahova, Sh.A. Topchiyeva, |.Kh.
Alakbarov and M. Ramazanov (Salahova et al.,
2017).

RESULTS AND DISCUSSION:

3.1. Results of analysis of water samples in the
Tobol River

As a result of studies in the water of the
Tobol River: sulfates and chlorides; phosphate
and total iron; nitrite and oil products; dry residue
and suspended matter; COD, BODcompiete and
dissolved oxygen.

The observations were carried out in the
ice-free period from April to October 2016. Water
during the entire observation period at the control
solution had a weak alkaline reaction of the
medium (pH = 7.6 + 8.0).

The results of the analysis of the content of
sulfates and chlorides in water samples are
presented in Figure 2. The content of chlorides
during the observation period was 2.2 and more
times lower than the maximum permissible

concentration (MPC in the water of drinking water
and cultural-domestic water bodies is 350 mg /
dm?®). The value of the sulfate content in water
increases from spring to autumn and in
September the peak value of this substance
(142.7 mg / dmd) is noted, which is 3.5 times
lower than the MPC.

The data on the content of phosphates and
iron in the river are presented in Figure 3. The
content of phosphates during 2016 was below the
MPC (3.5 mg / dm?®) 10.9 or more times. The iron
concentration from May to August is below the
MPC (300 mg / dm3); in April, September and
October, the MPC was exceeded by 1.6, 2.8 and
4.6 times, respectively, due to snowmelt and
pollution due to effluent discharge by
metallurgical plants of the Sverdlovsk and
Chelyabinsk regions.

The dynamics of changes in the content of
nitrites and petroleum products is shown in
Figure 4. The concentration of nitrites is within
the maximum permissible concentration (3.3 mg /
dm?3). The value of petroleum products is also
within the normal range (0.3 mg / dm?3).

The results of the analysis of the content of
dry residue and suspended solids in the samples
are shown in Figure 5. The amount of suspended
solids during the observation period ranges from
9.8 to 44.8 mg / dm?3, and the dry residue content
is from 221.7 to 685 mg / dm?3.

The dynamics of changes in COD, BOD
and dissolved oxygen in the water of the Tobol
River is shown in Figure 6. In water samples, the
value of BOD ranges from 1.8 to 6.1 mg / dm3.
The COD value for four months out of seven
exceeds the MPC (30 mg / dm?®), with the highest
values set at the beginning and at the end of the
observation period 43.8 and 39.5 mg / dm3,
respectively. The level of dissolved oxygen, the
content of which in accordance with the
regulations should not fall below 4 mg / dm3, in
August decreased to a value of 1.86 mg / dm3.
The above fluctuations can be associated with
seasonal and daily changes depending on
temperature, physiological and biological activity
of microorganisms.

The results of the analysis of salinity in the
water of the background section are presented in
Table 1. lts value is within the normal range
(1000 mg / dm?). Thus, we can say that in the
background section of the Tobol River there is an
excess of MPC in three parameters.

3.2. Assessment of the dynamics of changes in the

PERIODICO TCHE QUIMICA « WWW.PERIODICO.TCHEQUIMICA.COM « VOL 15. SPECIAL ISSUE 1
+ ISSN 1806-0374 (impresso) * ISSN 1806-9827 (CD-ROM) « ISSN 2179-0302 (meio eletrbnico)

© 2018. Porto Alegre, RS. Brasil

508



concentration of harmful impurities in the Tobol
River

The conducted studies allowed to assess
the state of the water body and trace the
dynamics of changes in concentrations of harmful
impurities in the ice-free period.

PH in p. Within seven months from April to
October, the Tobol changes slightly from 7.6 to
8.0 pH units. An almost neutral or slightly alkaline
reaction of the environment is optimal for all
aquatic inhabitants of the Tobol River. The
harmlessness of such a reaction environment is
confirmed by many domestic and foreign studies.
O. N. Davydov and Yu. D. Temnikhanov
(Davydov and Temnikhanov, 2004), as well as L.
Ya. Kurovska and G. A. Strilko (Kurovska and
Strilko, 2016) confirm that a pH in the range of
6.5-8.5 does not have a physiological effect on
fish. The characteristic value was noted in other
studies (Pryadko et al., 2012).

An important component of ionic runoff and
an indicator of the mineralization and genesis of
natural waters are chloride ions. In rivers, the
usual chloride content is from 20 to 30 mg / dm?.
When the content of chlorides is more than 350
mg / dm?, the water acquires a salty taste, and at
a concentration of from 500 to 1000 mg / dm? it
adversely affects digestion (Afanasyeva et al.,
2014). When the chloride content is more than
350 mg / dm?3, water consumption is limited. Our
research has established that the concentration
of chlorides during the entire observation period
did not exceed 350 mg / dm3, and the maximum
value was observed in September and amounted
to 154.2 mg / dm®. The content of sulfates and
phosphates in the Tobol River does not change in
the qualitative composition of the water in the
Tobol River, which is 3.5 and 10.9 times less than
a multiyear average, respectively.

A low content of chlorides, sulfates, and
phosphates can most likely be associated with a
reduction in agricultural land, the elimination of
agricultural enterprises and possibly a decrease
in the flow of rivers over a long-term period. This
opinion is also shared by T.V. Zhuldybina and
V.A. Obyazov (Zhuldybina and Obyazov, 2015) in
studies of the rivers of the Trans-Baikal Territory,
and other scientists (Asaeda et al.,, 2009).
Research M. Hunt, E. Herron and L. Green (Hunt
et al., 2012) found that the chloride content is
much higher in water bodies located in areas with
high residential and industrial buildings.

One of the informative indicators of the

hydrochemical state of rivers is the total iron
content. The iron concentration from May to
August is below the MPC; in April, September
and October, the maximum permissible
concentration is 1.6, 2.8 and 4.6 times higher,
respectively, which can be attributed to snowmelt
and industrial discharges from metallurgical
combines of the Sverdlovsk and Chelyabinsk
regions, and also with receipt from city sewage.
According to some researchers (Pryadko et al.,
2012: Feng, 2005), the increase in iron occurs in
the urban segment, especially in the period of
intense precipitation. Research results (Kadhum
et al, 2016) indicate that in samples of
sedimentary rocks taken in the upper reaches of
the river, metal concentrations were lower, and in

sedimentary rocks in the middle and lower
reaches of the river — higher.
The content of nitrites has a fairly

pronounced seasonal dynamics, their greatest
concentration is noted at the end of summer and
is associated with the activity of phytoplankton.
The value of the content of petroleum products
within seven months varies slightly — from 0.009
to 0.013 mg / dm?. At the same time, the values
of nitrites and oil products during the entire
observation period do not exceed the norm.

One of the indicators of water pollution is
the amount of BOD. According to S.V.
Svishcheva (2012), the BOD value directly
depends on the number of heterotrophic bacteria,
which in turn determine the degree of water
pollution (Ukrainian Scientific Center for Water
Protection, 1995). Thus, the BOD value is
determined from the need for oxygen, which is
necessary for the mineralization of unstable
organic matter.

Natural waters have low BOD values
ranging from 0.5 to 2 mg / dm® (Kholodnov et al.,
2015). If their values increase, this indicates
water pollution. In our water samples from the
Tobol River, the BOD value during the
observation period ranges from 1.8 to 6.1 mg /
dm3. An increase in the BOD value by the end of
summer is associated with phytoplankton activity.

One of the main sanitary requirements of
water quality is the content of oxygen in it, which
affects the processes of self-purification
(Gizatulina and Gizatulin, 2017). The oxygen
content in water is significantly influenced by
pollutants dissolved in water. Petroleum products
have a particular impact on the oxygen content,
which forms a film on the surface of the water
and prevent gas exchange between water and
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the atmosphere, as well as reducing the degree
of saturation of water with oxygen (Voloshina,
2006; Belyuchenko et al., 2007).

In surface waters, the content of dissolved
oxygen can vary from 0 to 14 mg/dm® and
undergo significant seasonal and daily variations
(Kholodnov et al., 2015). A decrease in the
concentration of dissolved oxygen to 2 mg / dm?3
causes a massive death of aquatic organisms.
The level of dissolved oxygen in the Tobol River,
the content of which in accordance with the
standards should not fall below 4 mg/dm? met the
requirement, but in August it was noted to
decrease to 1.86 mg/dm3. The above reduction
can be associated with seasonal and daily
changes depending on temperature,
physiological and biological activity of
microorganisms.

Chemical oxygen consumption (COD) is the
amount of oxygen equivalent to the amount of
consumable oxidant needed to oxidize all
reducing agents contained in water (Shubina and
Zagorodnikova, 2009; RD 52.24.421-95). Our
research has established that the COD value
during the study period is almost within the
normal range (30 mg / dm?®), only at the beginning
of the summer period its value slightly decreases
(1.2 times). The highest values were established
at the beginning and at the end of the observation
period of 43.8 and 39.5 mg / dm?, respectively.
The obtained dynamics of changes in the COD
correlates with the results obtained by A. Tiwari,
A.C. Dwivedi and P. Mayank (Tiwari et al., 2016;
Takashi et al., 2009).

The amount of suspended substances for
the observation period ranges from 9.8 to 44.8
mg/dm?, and the solids content varies from 221.7
to 685 mg/dm?. Such a value of these indicators
can probably be attributed to snowmelt, industrial
discharges from metallurgical plants of the
Sverdlovsk and Chelyabinsk regions, as well as
to the flow of urban wastewater.

The value of the mineralization parameter
in the water of the background section during the
entire observation period is within the normal
range (1000 mg/dm3).

CONCLUSIONS:

Consideration of the values of the content
of harmful impurities in the water of the Tobol
River confirmed the fact that the river is polluted
and if water users do not follow water protection

3. Alves,

5. Belyuchenko,

measures, its qualitative and quantitative
characteristics will only deteriorate.

It should also be noted that due to the
emerging development of industrial enterprises in
the region and the growing number of agricultural
enterprises with the use of additional agricultural
land, the situation may turn out to be worse,
therefore, it is necessary to pay great attention to
minimizing the anthropogenic impact on water
resources and conduct continuous environmental
monitoring for the timely identification of
environmental problems and effective
environmental risk management.

REFERENCES:

1. Afanasyev, E.S., Safarova, V.l., Fatyanova,
E.V. Bashkir Chemical Journal, 2014, 21(4),
97-103.

2. Altayeva, K.Z., Yergobek, S.K., Mynbatyrova,
N.K., Zhailau, Z., Kuderin, LK.,
Mashimbayeva, G.A. Journal of Environmental
Accounting and Management, 2017, 5(3), 243-
253.

H.M.A., Yamanaka, C.Y., Azcona,
M.A.L., Brasil, V.A., Garcia, R.J.L., Martins,
D.D.S. Periodico Tche Quimica, 2017, 14(28),
23-29.

4. Bagul, V.R., Shinde, D.N., Chavan, R.P., Patil,

C.L. Journal of Chemical & Environmental
Sciences, 2015, 3(6), 1-4.

[.S., Gaidai, A.A., Davydov,
A.V., Kobetskaya, O.A., Rooster, Y.Yu.,
Pirogov, D.A., Falin, A.G., Shvidkaya, E.V.,
Yatsenko, M.V. Ecological Bulletin of the North
Caucasus, 2007, 3(1), 62-90.

6. Brown, E., Caraco, D., Pitt, R. lllicit Discharge

Detection and Elimination: A Guidance Manual
for Program Development and Technical
Assessments, Washington: United States
Environmental Protection Agency, 2004.

7. Davydov, O.N., Temnikhanov, Yu.D. Diseases

of freshwater fish, Kiev: Vetinform, 2004.

8. Feng, X.Y. A survey of inorganic chemical

pollution in the Bottelary River, Cape Town:
University of the Western Cape, 2005.

9. Gizatulina, Yu.A., Gizatulin, E.R. The content

of dissolved oxygen and the biochemical
oxygen demand in the waters of feeding
ponds. Theoretical and practical aspects of the
development of scientific thought in the

PERIODICO TCHE QUIMICA « WWW.PERIODICO.TCHEQUIMICA.COM « VOL 15. SPECIAL ISSUE 1
+ ISSN 1806-0374 (impresso) * ISSN 1806-9827 (CD-ROM) « ISSN 2179-0302 (meio eletrbnico)

© 2018. Porto Alegre, RS. Brasil

510



modern world, Ufa: Aeterna, 2017.

10.Hunt, M., Herron, E. and Green, L. Chlorides
in fresh water, 2012. Available at:
http://cels.uri.edu/docslink/ww/water-quality-
factsheets/Chlorides.pdf

11.Kadhum, S.A., Ishak, M.Y., Zulkifli, S.Z.
Environmental Science and  Pollution
Research, 2016, 23(7), 6312-6321.

12.Kholodnov, V.A., Lebedeva, M.Yu., Gumerov,
AM. Bulletin of Kazan Technological
University, 2015, 18(9), 261-266.

13.Kurovska, L.Ya., Strilkko, G.A. Fishery science
of Ukraine, 2016, 1, 88-101.

14.Medvedev, A.N., Medvedeva, M.A. Journal of
International Scientific Publications: Ecology &
Safety, 2013, 7(1), 8-16.

15.Namiesnik, J., Rabajczyk, A. Chemical
Speciation & Bioavailability, 2010, 22(1), 1-24.

16.Neal, M., Neal, C., Wickham, H., Harman, S.
Hydrology and Earth System Sciences
Discussions, 2007, 11(1), 294-300.

Onyusheva, |., Ushakov, D., Van, H.T.
International Journal of Energy Economics and
Policy, 2018, 8(2), 148-153.

18. Pezzini, A., Bridao, V.B., De Boni, L.AB.
Periodico Tche Quimica, 2016, 13(26), 127-
133.

19.Pryadko, M.P., Goleusov, P.V., Kornilov, A.G.,
Kolmykov, S.N., Gordeev, L.Yu. Scientific
statements of Belgorod State University.
Series: Natural Sciences, 2012, 21(21), 160-
167.

20.RD 52.24.421-95. Methodical instructions.
Determination of chemical oxygen
consumption in waters, Rostov on Don: NGO
“Typhoon”, 1995.

21.Rosa, J.L.D.S., Almeida, H.da S., Brasil, S.C.,
De Morais, A.B.P., Saraiva, J.B., Cordeiro,
S.B., Assungdo, F.P.C., Pereira, L.M.
Periodico Tche Quimica, 2018, 15(30), 27-34.

22.Salahova, S.Z., Topchiyeva, Sh.A., Alakbarov,
I.Kh., Ramazanov, M. Chemical Engineering
Transactions, 2017, 60, 325-330.

23.Shubina, A.G., Zagorodnikova, N.I. Bulletin of
the Tambov University. Series: Natural and
Technical Sciences, 2009, 14(1), 82-84.

24.Sivkov, Yu.V., Omelchuk, M.V. (2015)
Ensuring environmental safety in oil and gas

17.

fields. Oil and gas in Western Siberia:
proceedings of the International Scientific and
Technical Conference, Tyumen: TyumGNGU,
2015.

25.Skvortsov, L.P. Agroclimatic guide to the
Tyumen region (southern part), Leningrad:
Gidrometeoizdat, 1960.

26.Svishchev, S.V. Patterns of seasonal changes
in biochemical oxygen consumption in the
waters of the Sevastopol Bay. Current fishery
and environmental problems of the Azov-Black
Sea Region: materials of VIl International
Conference, Kerch: Southern  Scientific
Research Institute of Marine Fisheries and
Oceanography, 2012.

27.Takashi, A., Jagath, M., Tilak, P. Bae, K.P.
Problems, restoration, and conservation of
lakes and rivers. Oceans and Aquatic

Ecosystems, Oxford: EOLSS Publishers,
20009.
28.Tiwari, A., Dwivedi, A.C., Mayank, P.
Hydrology Current Research, 2016, 7(3), 254.
29.Ukrainian  Scientific  Center for Water
Protection. CPV 211.1.4.024-95.
Determination  of  biochemical = oxygen

consumption after n days (BOD) in natural and
waste waters,
http://online.budstandart.com/ua/catalog/doc-
page.html?id doc=53452, accessed July
1995.

30.USSR State Committee on Standards. GOST
17.1.3.07-82. Protection of Nature.
Hydrosphere. Rules for water quality control of
water bodies and streams,
http://files.stroyinf.ru/Data2/1/4294847/429484
7487.pdf, accessed July 1982.

31.Valavanidis, A., Vlachogianni, T. The most
important and urgent environmental problems
in Greece in the last decade (2000-2010),
http://195.134.76.37/scinews/Reports/PDF/En

v01.pdf, accessed July 2011.

32.Voloshina, G.V. Ecological Bulletin of the
North Caucasus, 2006, 2(1), 118-122.

33. Yergobek, S.K., Atakhanova, S.K., Altayeva,
K.Z., Nyssanbekova, L.B., Umbetbayeva, Z.B.
Journal of Environmental Accounting and
Management, 2018, 6(1), 47-58.

34.Zhuldybina, TV, Obyazov, V.A. Bulletin of
Transbaikal State University, 2015, 4(119),
19-27.

PERIODICO TCHE QUIMICA « WWW.PERIODICO.TCHEQUIMICA.COM « VOL 15. SPECIAL ISSUE 1
+ ISSN 1806-0374 (impresso) * ISSN 1806-9827 (CD-ROM) « ISSN 2179-0302 (meio eletrbnico)

© 2018. Porto Alegre, RS. Brasil

511



Principles of organization of
monitoring the state of surface
waters

— indicators using common

Complex and systematic
observations

Coordination of dates of
observations with
characteristic hydrological
situations

Determination of water quality

methods

Figure 1. Principles of organization of monitoring the state of surface waters

Figure 2. Dynamics of changes in the content of sulfates and chlorides in the water of
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Figure 3. Dynamics of changes in phosphate and total iron in the water of the Tobol
River
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Figure 4. Dynamics of changes in the content of nitrites and oil products in the water of
the Tobol River

Table 1. Water salinity in the Tobol River

Month April. May June July August September October
Mineralization, 2241 290.0 312.0 403.0 472.0 526.0 381.0
mg/dm?
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