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sciences scientific journal has been accepted for indexing in the Emerging Sources Citation
Index, a new edition of Web of Science. Content in this index is under consideration by Clarivate
Analytics to be accepted in the Science Citation Index Expanded, the Social Sciences Citation
Index, and the Arts & Humanities Citation Index. The quality and depth of content Web of
Science offers to researchers, authors, publishers, and institutions sets it apart from other
research databases. The inclusion of News of NAS RK. Series of geology and technical
sciences in the Emerging Sources Citation Index demonstrates our dedication to providing the
most relevant and influential content of geology and engineering sciences to our community.

KaszakcmaH Pecniybnukacel ¥immbiK fbliibiM akademusicbl "KP ¥FA Xabapnapbi. [eonoausi xoHe
MmexHUKarbIK fbifibiMOap cepusicbl” fbinbIMU XKypHanbiHbiH Web of Science-miH xaHanaHfaH HyckKachl
Emerging Sources Citation Index-me uHOekcmernyze KabbindaHraHblH xabapsaldel. byn uHdekcmerny
b6apsiceiHOa Clarivate Analytics komnaHusicel XypHandel odaH opi the Science Citation Index Expanded,
the Social Sciences Citation Index xoHe the Arts & Humanities Citation Index-ke kabbinday maceneciH
Kapacmbipyda. Webof Science sepmmeywinep, asmopnap, 6acnawhbinap MeH MekeMmesriepee KOHmMeHm
mepeHdiei MeH canacbiH ycbiHalbl. KP YFA Xabapnapbi. [eonoeusi XeHe MmexXHUKasbIK fbliibiMOap
cepusicbl Emerging Sources Citation Index-ke eryi 6i30iH KoramOacmbiK YWiH eH e3ekmi xoHe 6edesnodi
2e0/102Us1 XKoHe mexXHUKarbIK FblribiMOap 6olbiHWa KoHmeHmke adanobifbiMbi30bl 6irndipeodi.

HAH PK coobuwjaem, ymo HayuyHbll xypHan «Mseecmuss HAH PK. Cepusi 2eonoauu u mexHu4eckux
Hayk» 6bln npuHsam 0ns uHlekcuposaHusi 8 Emerging Sources Citation Index, ob6HosneHHol eepcuu Web
of Science. CodepxxaHue 8 amom UHOeKcuposaHUU Haxodumcsi 8 cmaduu pacCMOmpeHUs: KoMmrnaHuel
Clarivate Analytics Onisa danbHetiweezo npuHmus xypHana & the Science Citation Index Expanded, the
Social Sciences Citation Index u the Arts & Humanities Citation Index. Web of Science npednazaem
Kadyecmeo u eanybuHy KoHmeHma Ons uccriedosamesiel, asmopos, u3dameniell U y4pexoeHudl.
BkriroueHue Uzsecmusi HAH PK. Cepusi eeonozuu u mexHudeckux Hayk 8 Emerging Sources Citation
Index demoHCMpupyem Hawy rnpueepxeHHoCmb K Hauboriee akmyarnbHOMY U 8/USIMEsIbHOMY KOHMeHmMy
10 2e0/102UU U MeXHU4YeCcKUM Haykam Orisl Hauleeo coobwecmsa.
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ABOUT THE CRITERIA OF ESTIMATION
OF SURFACE WATER QUALITY OF KAZAKHSTAN
ON THE BASIS OF ACCOUNTING OF ITS NATURAL FEATURES

Abstract. A literature review of the evaluation issues of existed methods and standards regulating the surface
waters quality from the scientific and applied points of view is given. The problem of an objective and reliable
assessment of the level of influence of anthropogenic factors on the quality of water resources has special relevance
in the countries of the Commonwealth of Independent States (CIS). According to the number of leading scientists,
mainly from the Russian Federation (RF), one of the significant insufficiency in the assessing of surface waters
quality is the applying of uniform values of maximum permissible concentration (MPC) MPCy, and MPCjgg, estab-
lished for the entire territory of the former USSR without taking into account the specifics of regional natural condi-
tions and characteristics of water bodies. Within the territory of Kazakhstan the distortion of the actual state of sur-
face water quality is becoming due to the use of the natural concentrations of the main ions and heavy metals in the
calculation of the complex water pollution index (CWPI) by the Kazhydromet and not taking into account the wide
distribution in the water bodies with brackish waters and ore-bearing areas. The validity of these statements is
confirmed by examples from official publications.

According to a common opinion of scientists, it is necessary to proceed the development of regional MPC be-
cause some methodological approaches have already appeared. It is recommended to develop a Temporary Metho-
dological Guide for Surface Water Quality Assessment (prior to the establishment of regional water quality indi-
cators) in Kazakhstan, excluding the main water ions from the calculated CWPI indicators, because they are not
pollutants but natural components of the water composition.

Key words: surface water quality assessment, standards, regional MPC indicators.

Introduction. Water shortages have long become an acute global problem especially in arid low-
water areas. It is no coincidence that in the last century 1981-1990 was proclaimed a decade of drinking
water by the United Nations with the slogan "Pure water and acceptable sanitation for all". Considering
the further aggravation of water problems in the world the UN proclaimed 2005-2015 as the international
decade of action "Water for Life". UN Secretary-General Ban Ki-moon, in his Message on the occasion of
World Water Day, noted that water is the key to sustainable development. He also announced the current
assessment that by 2030 almost half of the world's population could face water shortages when demand
exceeds supply by 40%. The International Year of Cooperation on Water Resources (2013) and World
Water Day (22 March) are dedicated to enhancing cooperation and building partnerships at local, national
and transboundary levels, to address freshwater issues.

The problem of water is actual in Kazakhstan. Although on its territory there are about 40 thousand
rivers, 41 thousand lakes, 210 reservoirs in which about 100 km® of water are concentrated, and the total
surface water resources in the country are 91,3 km® per year. According to data [1-3], due to economic
activities, resources of the river flow of the Republic of Kazakhstan decreased by 23,8 km’/year (by 21%),
including transboundary flow - by 15,9 km?/year (by 26%), local runoff - at 7.9 km’/year.
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The president of Kazakhstan N.A. Nazarbayev has big concern regarding the water supply problem in
Kazakhstan. In his Address, he stressed that by 2050 year Kazakhstan should once and for all solve the
water supply problem. Among the ten main challenges of the 21st century, allocated to them for our
country, the problem of water shortage is included. He committed to the Government to develop a new
water resources policy of the country, study the international best practices in solving water supply
problems and change society's way of thinking in the issues of economical usage of water. He also pointed
out the need of developing a long-term state program on water in order to solve the problem of providing
the drinking water to population by 2020 and irrigation problem by 2040.

The problem of clean water has now become so urgent in many countries that it has already become
global and many experts call it "problem number one" for any industrially developed country including
ours. Thus, the problem of water can be solved only if its normative quality is ensured.

The toxicological situation is a very tense in the republic. According to available information, impro-
vement of the ecological state of the republic's water bodies should not be expected in the coming years.
The revival of industry and agriculture will lead to further intensification of anthropogenic pollution of
water bodies. The number of new generation pesticides used in agriculture is increasing year by year.
Their impact on the environment remains outside of environmental authority’s control.

The continuing anthropogenic pollution of the republic's water basins, both as a transboundary runoff
and as a result of the dumping of industrial, agricultural and domestic wastewater in the territory of the
republic become the particular concern. Air emissions from industrial and municipal enterprises are also
significant sources of pollution not only in the land area, but also in water bodies. All this causes damage
to the ecology and economy of Kazakhstan.

Hence, the level of influence of diverse anthropogenic factors on the quality of environment, inclu-
ding water resources, should be assessed objectively and reliably on the basis of perfect methods and
criteria developed in accordance with the specific of climatic and other conditions of operating of the
country's water bodies. This problem has now become particularly relevant, especially in the CIS coun-
tries, due to the fact that on their territory the criterion and standards for assessing the quality of surface
waters, developed in the period of the USSR, are used up to now.

The purpose of this work is to show the imperfection of the existed methods for assessing the quality
of surface waters in terms of their adaptation to regional conditions and the unreasonableness of the results
obtained when using them on the basis of a brief literature review and some results of our own research.
The other purpose is to draw the attention of scientists and specialists in the field of control and protection
of water resources to the emerging new scientific results in the field of theory and practical approaches to
optimize methods for rationing and assessing the quality of surface waters.

Review of scientific literature. According to [4] the control over the content of chemicals in the
environment started in 1925 when the first values of the MPC for the air environment of the working area
were determined. In 1949 for the first time, some MPCs were set for atmospheric air, and in 1950 for
water [4]. I.V. Lukyanenko [5] considers the current understanding of the fishery MPCs and the first-time
MPCs for fishery water bodies formed in the 1950s which becomes significant practical achievement of
fishery toxicology. They, as it known, were formally approved in 1961 in the "Rules for the protection of
surface waters from pollution by sewage".

Currently, the regulation of chemical pollution entry to the surface waters is carried out by two MPC
systems: sanitary and hygienic (MPCs,,. - standards for water bodies for domestic and drinking and
cultural and public water usage) and fishery (MPCgy,) - standards for fishery water reservoirs for the same
substances. For a long time these complex experimental works are conducted by medical scientists and
biologists disconnected.

According to [6, 7], in the middle 1970s there was an attempt to unify the two active MPC systems,
but the opinion of the researchers was divided. Some scientists appeal for merging of two existing MPC
systems into one universal one, while others considered it advisable, along with the existing ones, to create
another third MPC system aimed at protecting the ecosystems of the reservoir as a whole. It was about the
"environmental MPC", i.e. normalization of foreign substances in order to ensure the ecological well-
being of the reservoir [8] or, in other words, the "ecological" regulation of pollution or the "environmen-
tally" neutral concentration of pollutants.
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That is why there was a need to formulate the problem of ecological water quality criteria and to
justify a new view of environmental MPC as the maximum permissible variability of abiotic factors in the
aquatic environment [7,9]. This source also emphasizes that the idea of a physiological norm and
physiological and biological indicators of the status of hydrobionts, the threshold and critical levels of a
particular factor, is highly important during the developing of environmental MPC. Only experiment can
evaluate the toxicity of a particular substance or group of substances for fish and other hydrobionts, estab-
lish the dependence of the degree of toxicity on concentration and time of action on hydrobionts, establish
threshold and maximum permissible concentrations and regulate the supply of these substances to the
reservoir. It is impossible to establish the maximum permissible concentration limit for the results of
environmental-toxicological studies directly on fishery reservoirs or experimental reservoirs, without
taking into account the whole variety of emerging chain changes.

Officially, the current MPC, as a criterion for assessing the degree of contamination of surface
waters, is officially defined on the basis of sanitary rules and norms (SanPiN), part "Protection of surface
waters from pollution; No. 4630-88, approved in 1988 by the Ministry of Health of the USSR ". They also
valid in the territory of the Republic of Kazakhstan in accordance with the order of the head of the
Department of sanitary and epidemiological service of the ministry of Health of the Republic of Kazakh-
stan No. 408 of August 18, 1997. At the same time, there is also a List of MPCgg, for water in fishery
reservoirs [10].

Both, the sanitary and hygienic rationing system with the use of MPC, and the system of fisheries
management MPCgg, have for a long time been subjected to justified and fair criticism. In general, similar
remarks are stated in the works [11-15] and indicate that the level of accumulation in the reservoir of the
substance and products of its biotransformation along the trophic chain, the processes of accumulation of
substances in biological objects and bottom sediments is often not taken into account during the estab-
lishing process of MPC, t.e. the concentration of substances in the water does not reflect the toxicological
load on the ecosystem of the reservoir. The necessity of taking into account the effect on hydrobionts, both
the starting compounds and the products of their transformation, is confirmed on the basis of experiments
[14], which showed that the interaction of malathion and each of its two hydrolyses was more additive.

According to [16], the existing MPC, especially for sanitary purposes, contain insufficient environ-
mental information. The need to pay special attention to the issue of migration of chemicals on the trophic
chains of the aquatic ecosystem and the role of aquatic organisms in the process of self-purification of the
reservoir and the formation of water quality was noted. This approach can exclude cases of "false self-
purification", when there is no chemical substance in the water (or below the MPC), and a considerable
amount of them has been accumulated in hydrobionts.

An analysis of the existing list of MPCs (roughly safe levels of exposure (RSLE)) has shown that
more than half of the standardized substances refer to technical products, intermediate products, wastes
from various industries, often of undefined composition, various liquid, semi-liquid mixtures that interact
with water, connections, and it is practically impossible to verify the compliance of their concentration
with the established standards [17]. Hence, the effectiveness of MPC application remains unknown.

The important question is also raised that the normalization of inorganic substances of natural
components of the water composition in the MPCgy, was performed without taking into account the
natural range of concentrations of these substances caused by biogeochemical and climatic factors. For
example, the MPC of nitrates is more than 10 times greater than their maximum concentration in unpol-
luted water bodies and the maximum permissible concentrations of the main ions for low-mineralized
water are several times higher while for mineralized waters of steppe and semi desert landscapes it is
much lower than the natural concentrations of these ions.

According to [18] ecological water quality standards should be based on ecological criteria for
assessing the functioning of aquatic ecosystems and, consequently, should be established on the basis of
an analysis of the ecosystem response to external disturbances. As an example, there are significant diffe-
rences between the content of mineral forms of nitrogen in natural waters, acceptable from hygienic and
fishery positions, and those concentrations of these compounds in which "flowering" of water bodies is
observed.

The paper [19] draws attention to the fact that the development of standards regulating of levels of
water pollution (MPC, RSLE) and maximum permissible level (MPL) of food fish products does not take
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into account the possibility of mutagenic and genotoxic action of pollutants and their derivatives. In this
regard, the use of a set of simple and reliable methods for testing the genetic hazard of individual repre-
sentatives of pollutants, their complex mixtures and metabolites in natural waters and fish tissues is
recommended for the determination of MPC and MPL.

According to a number of researchers [20-22], the compliance of fishery MPC does not ensure a
reduction in the negative impact of pollutants on water bodies and the conservation of natural aquatic
ecosystems and the genetic fund of aquatic organisms. It is proposed to include in the normative document
of biological indicators in terms of their informativeness and practical applicability, including characteri-
zing the state of groups and communities of aquatic organisms with the identification of basic and addi-
tional normalized indicators, as well as methods for their determination for various types of water bodies.

A.G. Kocharyan and etc., in their work [23] formulated the main shortcomings of the water quality
assessment system based on MPC, which are given in [24,25], as follows: the MPC ideology is based on
the assessment of the effects of substances at the organism level, the transfer of the assessment to the
population and ecosystem levels is incorrect. The MPC system does not take into account the entire set of
factors acting on the ecosystem of synergism and antagonism of various substances. It does not allow to
evaluate the effect of the duration of exposure of elevated and high concentrations of substances on the
ecosystem of the reservoir. Many substances identified in wastewater do not have MPC. The MPC system
is uniform for the entire territory of Russia, at the same time the vast majority of parameters characterizing
both water quality and ecosystem functions have a clearly expressed zonal and regional character.

According to [9,23] the integral biological characteristics can serve as an indicator of the ecological
well-being of the aquatic ecosystem — the Shannon biodiversity index and the Woodivissian biotic index,
the values of which decrease with water pollution and eutrophication; and the oligochaete index, va-
riability of biomass dynamics and productivity which are increase in the occurrence of mentioned situa-
tions. It is also noted that there are close correlation links between the hydrochemical and hydrobiological
indicators under these conditions, which makes it possible to compose the regression equations estimating
these relationships. The presence of linear relationship between hydrobiological and hydrochemical
indicators was revealed by a number of researchers [26, 27]. The use of this approach allows to rank
pollutants according to their impact on hydrobiological indicators.

Rumyantsev V.A. and Kryukov LN [28] consider that in order to identify the boundaries between the
normal and regressive functioning of water bodies, it is advisable to take into account the possibility of
changing from the MPC standards of toxic substances to ecologically permissible levels (EPL) of
disturbing effects. The MPC standards are set without taking into account the fact that in natural ecosys-
tems there are no isolated actions of many factors, each of which individually or collectively affects each
biological characteristic. Ecological inefficiency of the MPC methodology is overcome in the framework
of the biotic concept of environmental control. The work contains an important message that the relevant
databases and information systems have been created in the Russian Federation also, methods for bioin-
dication and identification of indices based on saprobity and species structure of hydrobiological
communities are developing [29].

One of the important shortcomings of developing of sanitary-hygienic and fishery MPCs is not to
take into account local, regional features, i.e. physical, chemical and biological parameters of local water
bodies. It is known that these standards regulating water quality was developed in the USSR and recom-
mended in the entire territory. According to the data of [30] a part of the list of substances included in the
fishery MPCs was tested on the water of the Western European (Karelia, Baltic, Moscow region) and the
East Siberian (Baikal) region of bionts. It was noted in [7] that a big part of work was done by the
Leningrad laboratory, i.e. in the same Baltic region.

According to the authors of [31], the application of uniform values throughout the territory of the
former USSR, without taking into account the local characteristics of water bodies, is the main
shortcoming of the MPC concept. That study presents the results of experiments on the establishment of
safe concentrations of a number of metals at various stages of development of rainbow trout with respect
to Lithuanian water bodies based on LCsy values, the "application factor" and formulas proposed
by USEPA [32] taking into account water hardness 2,5-6 (mg-eq/l) for Lithuanian reservoirs. As a result,
a concentration of cadmium was 0,001-0,003 mg/l, i.e. below the current MPC (0,005 mg/l),
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0,001-0, 0127 mg/1 for lead was obtained and this is also below the MPC of this element (0, 1 mg/1). Only
for copper values were close to the experimentally established values.

The development of environmental quality standards that take into account the state and specific
features of a specific territory in the Russian Federation is carried out in accordance with the request of
President in 2010. As a result of the work on the updating of MPCs and on substances of natural origin an
approach of establishing MPC standards on the basis of data on the natural features of the chemical
composition of water in water bodies, which is related to the regional natural heterogeneity of the chemi-
cal composition of surface waters, was proposed [20]. This approach involves the use of GIS technology
to identify areas within which the quality of surface water is determined by natural factors.

Venitsianov E.V. [33] considers that one of the significant shortcomings in the regulatory and legal
system of water protection in Russia is a single system for the whole country of the MPC for water objects
of fishery use. The development and use of regional water quality standards are stipulated in the Russian
Federation water code, however, federal water quality standards are still applying which makes water
protection ineffective.

In another work Venitsianov E.V. with co-authors [34] indicate some contradiction when the concen-
trations of some chemical substances, under which the stability of established biocenoses are ensured, do
not correspond to the maximum allowable concentrations for fishery use reservoirs (MPCs), which are the
standards for regulating the quality of waters of almost all water bodies of Russia.

Very convincing arguments about the ineffectiveness of MPCgg, without taking into account local and
regional features of water bodies are given in the work of the Vernadsky Institute of Geochemistry and
Analytical Chemistry of the Russian Academy of Sciences [35]. Official sources indicated essential
pollution of significant part of the river system in Russian Federation on the basis of an assessment of
surface water contamination by the specific combinatorial index of water pollution (CIWP) of Roshy-
dromet. This was explained by the fact that natural concentrations of chemicals were used in the
calculation of the CIWP, which exceed the established standards for maximum permissible water levels in
the water of the water body, due to their natural content.

Further, there is an explanation about the spatial heterogeneities of the geological structure, land-
scape-geochemical, soil-geochemical and climatic differentiation of the territory, as well as mineral water
outflows and the presence of ore deposits which determine the formation of biogeochemical and hydro-
geochemical provinces within its boundaries. The last one are usually characterized by high natural
concentrations of normalized chemical elements and substances in the water. The role of climatic features
of the territory in the formation of water composition is well known. It defines the sources of feeding and
water runoff regime, salinity of soils, composition of soil-forming minerals and other exogenous
processes.

An important aspect of this work is also the systematization, analysis and generalization of territory
of each of the many basin districts of Russia by the data of general conditions and the main factors for the
formation of the chemical composition of surface waters, characteristic pollutants, and the chemical
compounds characteristic of the surface waters of that or a different region and positions that require the
adjustment of the current standards MPCgg,.

It was established by the generalization of the data that the distribution of many chemical compounds
that are used to assess the quality of surface waters and the level of their contamination is determined by
natural factors and conditions. Basin districts, which require revising of current standards of MPCgg, was
identified; also chemical substances, which required regional water quality standard, was identified; and
recommendations for special hydrochemical and hydrobiological studies were given.

This study and [17], as well as some other sources, have convincingly shown that due to the imper-
fection of the MPCgy, methodology the list of calculated surface water quality indicators includes the
natural concentrations of chemicals, which exceed the MPCgy, standards because of the natural features of
the territory. This situation is typical and widespread in assessing the quality of surface waters of steppe
and semi-arid territories of Kazakhstan and Central Asian countries of the CIS because of using old
MPCyg, established in USSR.

Discussion. In Kazakhstan the distortion of the actual state of surface water quality is occur due to
the use by Kazhydromet the natural concentrations of the main ions of water and heavy metals in calcu-
lating CWPI. The increased level of concentrations of these hydrochemical parameters in surface waters
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exceeding the MPCgg, and MPCy, standards is caused by the fact that the overwhelming majority of lakes
(especially large lakes) and rivers in steppe and semidesert area have brackish water. In addition, poly-
metallic ore deposits are widely distributed in the republic where the waters are characterized by high
concentrations of metals. This important factor in the formation of heavy metals in the surface waters of
the northern and central regions of Kazakhstan was stated by Konovalov G.S. [36].

It should also be noted that the increased concentration of a number of heavy metals in the water of
some artificial objects in the northern regions of Kazakhstan are recorded in the absence of potential
sources of pollution [37].

According to studies [38,39], in the reservoirs of the arid territories of Kazakhstan mineralization to
the end products of the mass of aquatic and land plants accumulating in them can be an important source
of heavy metals such as iron and others.

Below some examples for confirming the facts of distortion of the actual quality of water in some
brackish reservoirs of Kazakhstan, which was published in the "Information Bulletins of Kazakhstan" (IB)
produced by RSE "Kazhydromet" of the Ministry of Energy of the RK, using the current methods of
calculating CWPI, are presented.

The following data are given in the IB for 2015-2017 yy. Jogargy Tobyl (Verkhnetobolskoye) and
Vyacheslavskoe reservoirs, built in the upper reaches of the Tobyl and Yesil rivers, i.e. in the non-
contaminated background areas, in 2016 and 2017 years was classified as "high level of pollution" due to
the concentration of sulfates, magnesium and ammonium nitrogen (which are not contaminants) in water
and low concentrations of iron and copper.

The waters of brackish lakes Zerenda, Sabyndykol, Alakol, Zhalanashkol and others also was
classified as "highly contaminated" where such natural components of salt composition as sodium, mag-
nesium, chlorides, sulfates are present in concentrations above their own MPC. However, these is no
anthropogenic influences to this lakes, therefore, there are some recreation zones function there. And even
large recreational zone was created at the Alakol lake due to the healing properties of the salt water
composition.

The large fish lake Maibalyk is located near Astana and on this lake there is growing fish farm
functioning for more than half a century. However, the water of this brackish lake was classified in the IB
Kazhydromet as "extremely highly contaminated". Most importantly in this document for 2015-
2017 years, it is stated "pollution of the lake from domestic activities does not occur".

Lakes Ulken Shabakty, Kishi Shabakty, Sulukol, Karasie, Shchuchye are located on the territory of
the largest in Shchuchinsk-Burabay resort area. Large financial and labor resources are invested for
improvement of tourist attraction and creation of medical institutions of this area. According to the natural
and climatic conditions of this territory and the nature of the water regime, some components of the salt
composition (magnesium, calcium, sulfates) and zinc exceed the current MPC in the water of these lakes.
That is why water quality of these lakes is characterized as “high level contamination” in IB. All of this
decrease recreation condition of lakes, as well as the interest and attractiveness of tourists, especially
foreign tourists to visit this resort area.

Note that the significant influence of ore zones and soil, climatic, hydro-geological conditions of the
central and northern regions of Kazakhstan on the formation of surface water quality was revealed by us
on the basis of the results of our own scientific research [40-42]. The methodological incorrectness of
accounting for the concentration of the main ions of the salt composition during the assessing the quality
of the water resources of brackish reservoirs of steppe and semi-desert regions of the republic was also
noted in our previous publications [43, 44].

Thus, there is a certain paradoxical situation, caused by the imperfection of the current methodology
for assessing the quality of surface waters, i.e. its inapplicability for water bodies of Kazakhstan with the
high mineralization of water. This problem can be solved through the establishment of regional water
quality indicators for water bodies in the arid areas of Kazakhstan, where the water with high concen-
tration of ionic components is genetically formed depending on the specific soil, climatic conditions and
water regime.

From the above brief overview, it follows that one of the significant disadvantage in assessing the
quality of surface waters is the use of uniform values of MPC established for the entire territory of the
former USSR without taking into account local characteristics of water bodies [17, 33, 34]. The need for
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the development of regional MPC is reasonably recommended even for water bodies in Lithuania [31], the
Volga, Azov-Don basins [17, 34, 35] and other regions of the European part of Russia. Although accor-
ding to [7, 30] the MPCgg, were mainly installed on water of Karelia, Baltic, Moscow, Baikal and Lenin-
grad region using a set of local species of hydrobionts. Therefore, of course, the need to develop regional
MPCs for water bodies in Kazakhstan with taking into account the natural and climatic features of the
territory was faced long ago.

The establishment of regional MPC for all controlled compounds is not an easy task because the
methodological approaches to the development of MPC of harmful substances in the water of fishery
reservoirs require many experimental toxicology studies on local aquatic organisms and large financial
costs. According to [45] the establishment of sanitary and hygienic MPC of one compound for the air of
working area takes at least 225 days with a labor intensiveness around 3000 man-days and cost
43 thousand rubles at that times.

It is practically impossible to implement these measures in Kazakhstan at present. To do this it is
necessary to carry out extensive preparation of fieldwork methodology, creating an experimental base,
human resources development, etc. However, unfortunately the level of development of scientific research
in the water toxicology, especially experimental toxicology, is not good enough [46].

However, it must be admitted that the facts of constant biases of the existing state of the quality of
water resources of a lot of large, important for the country economy and mostly uncontaminated by
anthropogenic pollution water bodies that occurs in official publications of state environmental protection
agencies because of wrong methods of water quality assessment of natural conditions of Kazakhstan
cannot be accepted. After all, the purity of the surrounding natural environment, including water facilities,
and generally favorable environmental conditions of people’s living are an important indicator of the level
of civilization of the country and comfort of people. Positive results are achieved by great efforts of state
bodies, workers and the public. Controlling agencies have to take all possible steps of showing real quality
of the reservoirs and make qualified comprehension about the reliability of the provided information.

As a result of all stated above, in our opinion, State environmental protection and control agencies
have to develop the temporal methodological guidelines for assessing the quality of surface waters (till to
the establishment of regional water quality indicators), with involving the representatives of specialized
scientific institutions of the country. This document should specify the real pollutants of surface waters
and components of natural origin in the number of controlled indicators.

The research of water quality assessment of individual reservoirs of the republic using existing
methods, as well as the analysis of data of the Information Bulletin convince us in advisability of exclu-
ding the main ions (Ca, Mg, Na, K, HCO;, SO, and Cl) for majority reservoirs of the RK regardless of
whether their concentration exceeds their own MPC or not. The concentration of this group of ions of the
salt composition of water in the calculation of CWPI can be taken into account for those water bodies and
watercourses where there are sources of pollution with these indicators. For example, the Syr Darya River
and some reservoirs in its basin are contaminated by collector-drainage water from irrigated areas satu-
rated with mineral salts.

It should be noted that the problem of establishing regional water quality indicators for Kazakhstan or
for its individual territories will be in important issue in the nearest future. Eventually objective and
reliable assessment of the quality of the country's water resources will require this kind of knowledge.

As it was mentioned above, this important issue has been studied deyply and systematically by Rus-
sian scientists in recent years. The work carried out by scientists from a number of leading scientific
centers of the Russian Federation under the leadership of E.V. Venitsianov [34] is extremely valuable in
the scientific and practical aspect. The significance of these studies for scientists and specialists of
Kazakhstan is lied in the proposed new methodology for the establishing of regional water quality indica-
tors for water bodies in the Upper Kama basin (MPC,,), which is a receiver of industrial wastewater. The
methodology takes into account the factors of determining the content of heavy metals in natural waters
and its variability in this basin.

This method was implemented in the construction of regional water quality indicators in the Upper
Kama basin. In the practical implementation, the authors consider that it is necessary to establish a range
of water content of chemical substances, which remains the stability of the functioning of the existing
natural hydrobiocenoses. For the Upper Kama basin, the norms of permissible impact (NPI) was
developed in accordance with the guidelines [47, 48] and taking into account all mentioned conditions.
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The comparison of the norms, established by the method of calculating of NPI, and regional indica-
tors (MPC,,), calculated by the proposed method, revealed a very slight difference (table).

Water quality standards for the Solikamsk-Bereznikovsky industrial complex (mg/1) [29]

dicators MPCys A MPC Calculation Calculation by the method of NPI, plots
of drinking water of MPC,, 1 >

Iron (total) 0,10 0,3 0,74 0,75 0,52

Manganese 0,01 0,10 0,09 0,10 0,06

Copper 0,001 1,0 0,002 0,002 0,002

Zinc 0,01 1,00 0,01 0,01 0,01

An important result is the fact that for the Kama river the the current standards of MPCgg, was smaller
than MPC,, for iron in 7,4 times, manganese - 9 times, copper - 2 times. In the reservoirs of Kazakhstan,
the difference between the current MPC and MPC,, standards (if any were calculated) would obviously be
much higher. That is quite likely if the regional MPC is developed, as it was indicated in [34], based on
the background indicators of chemicals composition which are characterized for the region and where
ecosystem functions safely for several years. Moreover, background indicators of chemicals in water bo-
dies and watercourses in Kazakhstan are specific in the different soil and climatic regions. For example,
these indicators significantly exceed the level of their fisheries MPC for a number of heavy metals in
water objects of ore-bearing territories of the republic, which was observed in our studies [40, 42, 49, 50].

Conclusion. The level of influence of anthropogenic factors on the quality of the country's water
resources is evaluated not enough objectively and reliably because of using incomplete methods and
criterias. According to many scientists, especially from Russian Federation, the main disadvantage of
sanitary and hygienic and fishery MPCs is the usage of uniform MPC values established for the entire
territory of the former USSR without taking into account regional soil, climatic, hydro-geological condi-
tions and local characteristics of water bodies (physical, chemical and biological parameters).

In Kazakhstan, the distortion of the actual state of surface water quality is mainly caused by using in
the calculation of the natural concentrations of main ions and heavy metals in the CWPI by Kazhydromet
without taking into account the water salinity level of the steppe territory water bodies, as well as the
prevalence of polymetallic ore deposits.

Special attention should be paid to the scientific and methodological development of specialists of the
leading scientific institutions of the Russian Federation on the establishment of regional MPCs that can
provide an objective assessment of the true state of water quality. The establishment of regional MPCs is
extremely necessary for Kazakhstan, but this requires an important preparatory works in the methodology,
the establishment of an experimental base, training of specialists, etc. Based on the results of ongoing
research and analysis of materials published by Kazhydromet, it is recommended to exclude the main
water ions from the calculated parameters of CWPI on the basis that they are not pollutants but the natural
components of the water composition.

The work was carried out within the framework of grant financing by the Science Committee of the
Ministry of the Republic of Kazakhstan No. AP05133353 “Monitoring the level of concentration and
distribution of toxic compounds in snow cover on the territory of Almaty agglomeration and assessment of
their impact on natural objects”
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H. A. Amupraaues', A. C. Maxu6ekos', H. III. Hopmatos *

'KP BFM T'eorpadus nacTuTyTHI, AMatsl, KasakcTas,
*ToxikcTau Pecny6nukacs! FeuteiM AxageMusicl,
I'uaposHepreTrKa XKoHE IKOJIOTH Cy Macenenepi MHCTUTYTHL, Jymanbe, Toxikcran

KA3AKCTAH KEP BETI CYJIAPBIHBIH CAITACBIH TABUT'U EPEKIIEJIKTEPIH ECKEPY
HETT3IHJE BAFAJIAY KPUTEPUSAJIAPBI

Annoranusi. XKep Oerti cy canacelH Oaranay cypakrapblHa FBUIBIMHU JK9HE KOJJaHOAJbI TYPFBIIAH SJicTep MEH
HOpMaTHBTEp OoWBIHIIA 91e0M ManimMerTepre mony >acanipl. Cy pecypcrapbl callacblHa aHTPOIOTeHAl (hakTop-
JIap/bIH 9cep €Ty AdpexeciH 0oObEeKTHBTI )KOHE HAaKThl Oaranay Moceleci Ka3ipri yakblTTa TOyenci3 MeMIIEKETTep
nmocracteiFbiHAarsl (TM]I) enaepae epekiie e3eKTLTKKe ne OOIIbL.

Bip Tom kerekmni FaapIMAAPHIH MiKipiIepi OOHBIHIIA Cy canachklH OaraiayJslH MaHBI3IBl KEMIIUTIKTEpiHiH Oipi,
acipece Peceit @eneparusicer ymiH, 0yperarsl CCPO Oykin aymarbiHa OEKiTUITEH, aliMaKTHIK TaOWFH JKaFHaiapbiH
KOHE Cy HbBICAaHApHIHBIH epekmerikTepin eckepmert LMK, xone IIIMKg, OipbiHFail KepceTKimTepiH KOIgaHy
6o TabpITanEl. KazakcTan aymarbiHaa skep O€Ti CyIapsl calachbHBIH HAKTHI JKaFaaiinapeabH Oypmananysl PMK
«Kasrunpomerre» cyasiH nacTanybHbH KemeHai naaekcin (CJIKW) merisri nonmap MeH ayblp MeTaJUIIapIbIH Ta-
OMFM KOHLIEHTpALWsUIApbIH, ayMaKTa KEHIHEH TapajfaH TY3[bl CyOereHiepl >koHe pylalibl TEeNIMJIEpAl eckepMmen
ecenrtey e 00bi TabbuIaMbl. OCHI TYKBIPBIMAAPABIH TSI PECMHU 0aChUIBIMIAP MBICAIBIH/IA KOPCETIIE .

Fameimpapaery mikipiepi Ooiibiama aimMakThlk [[IMK malbiHnay KaKeTTUTIr TYBIHAAIBI, O YIIiH Oiprrama
azicTeMelnik Ke3kapacrap naiga 6ossl. Kasakcranaa sxep OeTi cy canachklH Oaranayna YaksITIIa 9J[iCTEMENIK Kypa-
JBIH (Cy camachlHBIH ayMaKTHIK KOPCETKINITEPiH aHbIKTaraHra AediH) eHuey ycbiHbuiaasl, o yiin CJIKU ecenrey
KOPCETKIIITEpPiHiH iIIiHEeH CYABIH HETi3Tri MOHTApbIH ajbIl TacTay KaXkKeT, OUTKEHI olap JIacTayIIbUiap eMec, al Cy
KYPaMBIHBIH TaOUFH KOMIIOHEHTTEP1 OOJIBIT TaOBIIa b,

Tyiiin ce3aep: xxep Oeti cy canacsiH Oaranay, HopMaTusTep, [IIMK aymMakThIK KOpCeTKIITepi.

H. A. Amupranues', A. C. Maau6ekos’, H. III. Hopmaros *

'MucturyT reorpadgun MOH PK, Anvatsi, Kasaxcran,
? Akaziemus Hayk PecriyGmuku Tamkukuctan, MTHCTUTYT BOJHBIX IPOOIEM MHAPOIHEPreTHKH U SKOJIOTHH,
HymanGe, Tamkukucras.

O KPUTEPHSAX OHEHKA KAYECTBA ITIOBEPXHOCTHBIX BOJI KA3AXCTAHA
HA OCHOBAHHNHU YUYETA EI'O TIPUPOJHBIX OCOBEHHOCTEU

AnHotanus. IIpuBoanTcs 0030p MUTEpaTypHBIX CBEACHHUII IO BONMPOCAM OIECHKU C HAYYHBIX M IPHKIATIHBIX
TOYEK 3PEHUU CYIIECTBYIONIMX METOJOB U HOPMATHBOB, PETTAMEHTHPYIOMUX Ka4eCTBO IMOBEPXHOCTHBIX BOX. IIpo-
6r1emMa OOBEKTHBHOM M JOCTOBEPHOM OLIEHKH YPOBHS BIIHMSHHUS aHTPOIOTEHHBIX (DAaKTOPOB HAa KadeCTBO BOJHBIX
pecypcoB nprodpena B HacTosIIee BpeMs 0CoOYI0 aKTyalbHOCTb B CTPaHaX COAPYXKECTBA HE3aBUCHMBIX I'OCYJApCTB
(CHI'). OnHuM U3 CyIIEeCTBEHHBIX HEJJOCTATKOB B OIIEHKE KauecTBa MOBEPXHOCTHBIX BOJI, IO YTBEPKACHHUIO LIEI0T0
psza BeAyIMX YYEHBIX, MIaBHBIM 00pa3oM Poccuiickoit ®enepauunn (PD), sBisercs npuMeHeHHE eANHBIX BETHYHH
K u IIJK, ycTaHOoBIeHHBIX Julsi Beell Tepputopuil OpiBmero CCCP, 0e3 y4éra crnerm@uKi perMoHaabHbIX
MPUPOJIHBIX YCIOBUH M XapaKTEPHCTHK BOAHBIX 00BbekTOB. B mpexpenax teppurtopun Kazaxcrana mckaxkenue Qak-
TUYECKOTO COCTOSIHMSI KauecTBa MOBEPXHOCTHBIX BOJ MPOMCXOAMT HM3-3a ucnonb3oBanus PTTI «Kasrunpomer» npu
pacuérax KOMIUIEKCHOTO MHEKca 3arpssHeHns Boabl (KIM3B) npupoaHbIX KOHIEHTPAUH TIaBHBIX HOHOB M TSDKE-
JBIX METAIJIOB, 0€3 y4éTa IIMPOKOTO PACIIPOCTPAHEHHS Ha TEPPUTOPHUN BOJAOEMOB C COJIOHOBATHIMU BOJAMH M PYHO-
HOCHBIX y4acTKOB. OOOCHOBAaHHOCTb 3THX YTBEP)KACHUH HOATBEPKIACTCS IPUMEPaMH U3 O(UIIHATBHBIX U3AaHHH.

ITo eqHOMY MHEHHIO YYEHBIX HEOOXOIMMO MPUCTYIHTH K pa3zpabdorke pernoHaimbHBIX 1IJIK, mis peanmsannit
KOTOPOH yXe MOSBIINCH HEKOTOPBIE MeToandecknue moaxonasl. B Kazaxcrane pekomenmyercs paspaborats Bpemen-
HOE METOJMUYECKOE PYKOBOCTBO IO OIIEHKE KauecTBA MOBEPXHOCTHBIX BOJ (0 yCTAHOBICHUS PETMOHANIBHBIX MOKA-
3arenel KauecTBa BOJ), UCKIIIOYMB U3 pacu€THBIX nokaszareneil KM3B riaBHble MOHBI BOJBI, TaK KaK OHM HE 3a-
I'PSA3HUTENH, a IPUPOIHBIE KOMIIOHEHTHI COCTaBa BOJBI.

KiroueBble cjioBa: OIICHKA KauecTBa IIOBEPXHOCTHBIX BOJI, HOPMATHUBBI, perHoHalbHbIe Tokazarenu [1JIK.
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