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NAS RK is pleased to announce that News of NAS RK. Series of geology and technical
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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ON THE CHOICE OF OPTIMAL PARAMETERS FOR THE
INTEGRATED ASSESSMENT OF SURFACE WATER QUALITY

Abstract. A review of the literature on the selection of optimal indicators for the integrated assessment of
surface water quality is given. The restriction of the amount of polluting ingredients analyzed in the water is
indicated in the Kazhydromet system, which to a certain extent results in a water quality assessment of the results
that do not correspond to the actual ecological and toxicological state of the reservoir.

The need for state monitoring of the level of accumulation and spread of persistent organic pollutants (POPs):
organochlorine pesticides (CVD) and polychlorinated biphenyls (PCBs) in the water bodies of the Republic of
Kazakhstan is reasonably justified on the basis of: high toxicity for living organisms and the environment, extreme
stability in natural environments , active migration capacity in nature and trofical chains, existing in the RK, po-
werful sources of pollution of natural and water bodies, pollution the strict adherence to the Stockholm Convention
on POPs, ratified by it in 2007. Contamination with these dangerous xenobiotics of some reservoirs of the Russian
Federation and a number of large water objects of the Republic of Kazakhstan is shown on the basis of a genera-
lization of the literary data, as well as the results of the author's own research into various periods. The level of con-
tamination of water, biological resources and atmospheric precipitation of the Ile-Balkhash basin with highly toxic
PCBs is graphically illustrated on the basis of the monograph on POPs published in Kazakhstan for the first time.

On the basis of irrefutable scientific data, the need to monitor the dynamics of POPs for objective assessment of
water quality in the water bodies of the Republic of Kazakhstan, especially large transboundary water basins, is
proved.

Key words: integrated assessment of water quality, persistent organic pollutants, sources of pollution.

Introduction. In contemporary conditions, hundreds and thousands of new chemicals created by
humans enter the biosphere. They are different in composition and different in the degree of toxicity for
the natural environment and living organisms. As a result of anthropogenic impact, the natural environ-
ment is transformed into a qualitatively different state [1, 2]. According to the data of L.A. Kulsky and
V.V. Dal [3], up to 20000 chemical substances are present in the aquatic environment as part of the noo-
sphere. Many of these compounds did not previously exist in nature, including in the aquatic environment
and their transformation when interacting with water creates a number of negative consequences for the
water body and for certain elements in the tropical chain.

Anthropogenic pollution and water bodies are exposed to Kazakhstan. An example is Lake Balkhash,
the ecological state of which is significantly deteriorated under the influence of sewage and aerial
emissions from industrial enterprises [4-6]. Under the influence of anthropogenic factors, the aquatic
ecosystem of Lake Kopa is degraded [7], the transboundary river Zhayik (Ural) [8, 9] is subject to high
man-made pollution.

The multi-component nature of the composition of surface waters and its high dynamism in time and
space naturally require the use of sophisticated methods for a reliable assessment of their quality. The
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urgency of these problems is well known. Optimization of water quality assessment methods is an im-
portant factor not only in solving practical problems of a local nature, but also in developing the scientific
basis for forecasting the state of ecosystems of water bodies in general.

Currently, the solution of these problems is paid a lot of attention from scientists in many countries.
Methods for the integrated assessment of the quality of surface waters are constantly being improved;
various options have been proposed that clarify and supplement to some extent existing methods [10-12].

One of the important issues in the calculation of integral indices is the justification of the choice of
the optimal parameters of water quality, on which integrated assessments should be based. On this issue in
the review article V.A. Zubarev [13] presents different approaches of researchers. According to Yu.V.
Novikov [14, 15], to assess the quality of water, it is necessary to use indicators with established MPCs,
which can be formed as a result of chemical and biological transformations and integral indicators that
have standards. Different experts recommend the most diverse number of indicators for constructing
formalized assessments of water quality. C.M. Margolina et al. [16] recommended taking into account
30-40 characteristics, D. Dunnete [17] — 14, E.A. Lebedeva [18] — 6, L.V. Grib [19] — 15 indicators, etc.
According to [13], most researchers base their comprehensive assessments on 9-15 water quality
ingredients.

Quite essential recommendations for choosing the optimal water quality parameters for the calcu-
lation of the Integrated water pollution indices (IWPI) are given in the work of M.Zh. Burlibaev [11]. It
deals with the need to take into account, when calculating the IWPI, analytical data on the concentration
of organochlorine pesticides (OCPs) in the waters of water bodies and streams.

This issue is very important for Kazakhstan due to the fact that there are powerful sources of
pollution of water bodies on its territory with persistent organic pollutants (POPs), which include OCPs,
which will be discussed in more detail below.

This issue is very important for Kazakhstan due to the fact that there are powerful sources of pollu-
tion of water bodies on its territory with persistent organic pollutants (POPs), which include OCPs, which
will be discussed in more detail below.

The basis for this author's statement is that for carrying out a comprehensive assessment of surface
water pollution in Kazakhstan, recommended for implementation in the network of RSE «Kazgidromet»
«Guidelines for formalized comprehensive assessment of the quality of surface and sea water by
hydrochemical indicators», published in 1988 [20]. And in the official publications in Kazakhstan
(Yearbooks, Information Bulletins, etc.), compiled according to the specified «Methodological recom-
mendations», the amount of analyzed pollutants is strictly limited, for surface waters 6 and for sea waters
4 indicators. However, data on highly toxic compounds, such as pesticides, are not taken into account.
Even for such rivers as the Syrdarya and Zhaiyk (Ural) data on pesticides are not given, although
pesticides for these rivers still remain priority polluters [21, 22].

Persistent organic pollutants. The validity of the recommendations for inclusion in the calculation
lies primarily in the fact that OCPs (DDT, aldrin, hexachlorobenzene, HCH, etc.), as well as polychlori-
nated biphenyls (PCBs), which are also highly toxic for living organisms extremely low levels of
concentration in natural objects. Xenobiotics are characterized by high resistance to physical, chemical
and biological factors, global prevalence by air, water and migratory species, high cumulative ability in
living organisms, and active migration through trophic networks. Unlike poisons that affect certain organs,
these toxicants destroy the system of internal regulation, violate the human reproductive system, endocrine
and immune status of a person and therefore are called endocrine disruptors. They have chronic toxicity,
which is manifested in various pathological changes at the molecular-genetic, cellular-tissue and
behavioral levels [23-26].

POPs are recognized by the international community as substances that pose a great danger to human
health and the environment. To take measures to protect humans and the environment in 2001, a global
international agreement was adopted — the Stockholm Convention on POPs [27]. It entered into force in
2004, Kazakhstan ratified it in 2007. The convention sets goals: immediate cessation of production of
POPs, cessation by 2025 of their use and destruction of all wastes no later than 2028 using environ-
mentally friendly methods.

Global and regional distribution of POPs, includes OCPs and PCBs have led to their being recorded
everywhere in the most remote areas of the world, including the Arctic and Antarctica [28-30]. As we
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know, by the end of the 80s there was a tendency to reduce the level of pollution of the natural environ-
ment of OCPs due to the reduction of their mass use in agriculture. However, according to the available
literature data and data of official state bodies, there are quite powerful anthropogenic sources of toxic
POPs into the environment in different countries at present.

Extremely high resistance of DDT and other OCPs in the soil, according to [31, 32], is determined by
the exoticness of their molecules for microorganisms and as a result in the soil they undergo only partial
transformation, remaining in the environment as potential sources of its pollution. According to the
authors, the duration and length of the process of the release of residues of DDT and HCH into surface
waters for many years is related to the fact that they are very short in leaching and leaching from the soil
and are tenths of a percent per year. OCPs that have fallen into surface runoff and collector-drainage
systems, make further migration in water bodies, undergoing sedimentation to bottom sediments with
sediments, cumulation with aquatic flora and fauna. All this causes a long period of finding OCPs in the
natural environment, includes in surface waters.

Exponential calculations showed [31,33,34] that at the junction of the forest, steppe and steppe zones,
the period of almost complete disappearance of residues of DDT and HCH from soils was within
22-152 years, in the zone of dry steppes and semi-deserts — 14-142 years.

According to data [35, 36], high persistence of POPs in the environment caused the formation of their
impact zones on land and in the coastal part of the seas, characterized by an abnormally high content
compared to background amounts of substances in soil, water and bottom sediments. As an example, the
authors cite the south-eastern region of the Azov Sea and the delta river Kuban, where according to the
results of their research, high soil contamination from rice, wheat, cabbage, bottom sediments of water
bodies, and a number of food products — milk, meat, potatoes, etc. — was found. Coastal parts of Yellow,
Black and the Caspian Sea [37-39].

The scientific literature often contains information about the discovery in the last decade of a fairly
high pollution of the ecosystems of the Caspian Sea and some large water bodies of the Russian Fede-
ration and Kazakhstan. According to [40], in the bottom sediments of the northwestern part of the Caspian
Sea in 2012 and 2013 the total concentration of OCPs reached 4,87 pg/kg, and the metabolites of DDT —
4,72 pg/kg, the contents of PCB and hexachlorobenzene were 10,8 and 0,30 pg/kg respectively. The
highest concentrations of PCBs are recorded in the sediments of the Middle Caspian, and the OCP
compounds in the sediments of the coastal waters, where they come from surface runoff. It was also noted
that the POP content in marine sediments remained at about the same level as recorded in 2002, which is
explained by the authors for their high environmental sustainability and the presence of local sources of
pollution in the sea.

Results and discussion on organochlorine pesticides. The results of ecological and toxicological
studies conducted by us also indicate pesticidal pollution of the Kazakh waters of the Caspian Sea and the
mouth areas of the Zhaiyk (Ural) and Kigash rivers (eastern branches of the Volga river delta). The
highest level of pesticide contamination was recorded in the water of the north-western water area of the
Kazakhstan sector, which is under the influence of the Volga runoff. The total concentration of DDT and
HCH in the waters of this zone varied in 2003-2005 from 6,01 to 20,02 pg/dm’, and in 2008 and
2009 from 8,88 to 51,80 pg/dm’. The values of this indicator were in the water river Zhaiyk within 0,21-
3,02 pg/dm’, in water river Kigash — 0,81-9,04 pug/dm® [22, 41]. The accumulation of pesticides in the
muscles of various fish species was: DDT in sturgeon up to 40 pg/kg, in part fish species up to 20 pg/kg in
carp and up to 140 pg/kg in bream muscles, and the HCH content was on average about 2,0 pg/kg.

In recent years, a number of publications have appeared in the scientific literature devoted to the
study of persistent organochlorine pesticides in the ecosystem of other large water bodies of the Russian
Federation [23, 42-46] and Kazakhstan [47-50]. One of the main reservoirs of the republic lake Balkash is
subject to pesticide pollution. According to our unpublished data for 2012, the amount of OCPs in the
water of certain parts of the lake was on average from 0,075 to 0,376 ug/dm’. The values of this indicator
in the waters of the rivers flowing into the lake reached 0,512 and 0,622 pg/dm’. The isomers of HCCH,
heptachlor, aldrin and DDT metabolites are registered in the fish of the fish inhabiting the lake; their total
accumulation in the muscle tissues of fish reached 4,91 and 5,58 pg/kg by average values. All this clearly
demonstrates the continuing negative impact of pesticides on water bodies. Consequently, the problem of
protecting the environment from their influence still exists.
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It should be noted that such a problem is quite acute for Kazakhstan. It is related to the fact that
according to the latest data from the Ministry of Energy of the Republic of Kazakhstan [51], for the month
of April 2014, the total number of obsolete, prohibited and unsuitable to use pesticides stored at various
facilities in Kazakhstan is 1 617 638 kg (1), containers of — under them more than 169660 pieces. They are
not disposed of due to insufficient capacity of processing enterprises. Large amounts of obsolete pesticides
were buried at the landfill sites in the 1960s — 1980s, but there is no information about the location and the
number of buried pesticides in the archives.

According to the available information [52], only within the Pavlodar region, unutilized pesticides are
stored in the territories of pesticide warehouses located near settlements: Zhetekshi, 7-Aul, Kalkaman and
in the Derzhavinsky agricultural complex. In this source, based on a study of the Regional Center for
POPs in Brmo (led by Ivan Cholubek), data are also being provided on air pollution of the vast territory of
Kazakhstan by such pesticides as DDT, hexachlorobenzene and lindane.

The above materials about the continuing pesticide pollution of the republic’s water bodies and non-
reclaimed pesticides stored on its territory suggest that the termination of RSE «Kazhydromet» in the last
decade of state monitoring of OCP compounds in Kazakhstan’s water bodies is unreasonable and
premature. The neglect of the concentration of these xenobiotics in assessing the quality of water re-
sources to a certain extent leads to incorrect results, a distortion of the existing state of the quality of the
aquatic environment in water bodies.

The need to monitor for OCPs in the water bodies of Kazakhstan and to take into account data on
their concentration in assessing the quality of water resources can be quite clearly shown by the example
of one of our work [53]. In it the assessment of the water quality of the lakes Alakol group was given on
the basis of the results of its own research for 2004-2010, and materials on the content of OCPs (HCH and
DDT) in lake waters were available for 2004-2006. In the water of the lake Alakol concentration of DDT
metabolites was 0,2 pg/dm’, isomers of HCH from 0,005 to 0,04 pg/dm’, and in the water lake Sasykkol
was present only isomers of HCH in the range of 0,01-0,03 pg/dm’.

As we known, pesticides should not be present in the water of fishery bodies of water, i.e. Their
maximum permissible concentrations are equal to 0. In our calculations for the maximum permissible
concentrations of these xenobiotics, the resolution of an atomic spectrophotometer of 0,001 pg/dm’ is
conventionally taken according to recommendations [11, 12].

For clarity, the table selectively shows the calculation results for 2004-2006 only. From which it
follows that the main increase in pollution of lake waters in these years was due to DDD and HCH. The
range of fluctuations of the WPI values according to these toxicants (taking into account the hazard class
(h.c.)) in the water of lake Alakol was in the range of 40 and 5, and for the lake Sasykkol from 10 to 30.

As can be seen from the table, the weighted average IWPI in the water of lake Alakol varied in 2004-
2006 from 2,3 to 20, in the water of the lake Sasykkol — from 4,3 to 11. The maximum for both reservoirs
was registered in 2005 due to elevated concentrations of pesticides and heavy metals.

In the classification of water bodies according to the results of the IWPI, taking into account the
hazard class of ingredients, the following results were obtained: water lake Alakol with the joint presence
of pesticides and metals in 2004 and 2005 was characterized by «extremely high levels of pollution»
(IWPIla.w. — 15 and 20, respectively), and in 2006 — classified as «moderately polluted». Water lake
Sasykkol in 2004 and 2006 classified as «high level of pollution», and in 2005 — «extremely high level of
pollution» (IWPI — 11). In 2007-2010 the water resources of the lakes under consideration belonged to the
classes of «moderate» and «high» pollution, mainly due to elevated concentrations of certain metals and
nitrogen compounds.

Polychlorinated biphenyls. Above mentioned problems associated with continuing pollution of the
environment, including water resources, organochlorine pesticides, used mainly in the agricultural sector.
At present, environmental pollution with polychlorinated biphenyls (PCBs), which are also on the POPs
list, is an even more acute environmental problem. These so-called technical POPs, have a higher level of
toxicity for the natural environment and living organisms. Sources of entry of PCBs into the natural
environment are leaks from transformers, condensers, heat exchangers, evaporation from various technical
installations, where they are used as dielectrics, liquid industrial waste. An important role in the distri-
bution in nature of PCBs is played by their emissions into the atmosphere from the incineration of urban
garbage and various solid wastes.
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Integrated water pollution indices (IWPI) lakes Alakol and Sasykkol taking into account the hazard class

. Lake Alakol Lake Sasykkol
Year Indicators - -
with h.c. IWPI a.w. with h.c. IWPI a.w.
IWPI K1=YWPI (HCH)/n 10,0 10
IWPI K2=Y WPI 345 33
2004 (DDT+Pb+Cd)/n ’ 15 g 49
IWPI K3=Y WPI 1.8 1.0
(NH4+Cu+Zn+Ni)/n ’ ’
IWPI KI=YWPI (HCH)/n 40 30
IWPI K2=Y WPI B 0.6
2005 (DDT+Pb+Cd)/n 20 ’ 11
IWPI K3=Y WPI 12 29
(NH;+Cu+Zn+Ni)/n ’ ’
IWPI K1=Y WPI (HCH)/n 5,0 10
IWPI K2=Y WPI 0.6 0.9
2006 (DDT+Pb+Cd)/n ’ 2,3 ’ 4,3
IWPI K3=Y WPI 13 21
(NH4+Cu+Zn+Ni)/n ’ ’

If the problems with respect to OCPs, as briefly outlined above, are in the continued impact on
aquatic ecosystems of residual accumulated in natural objects and stored (in various states) unutilized
pesticide stocks, then for PCBs we are talking about the increasing rate of environmental pollution by
these xenobiotics places to a critical level.

Environmental problems associated with the widespread occurrence of PCBs on the planet, the
increase in their negative effects on the environment, along with the insufficiency of measures taken to
prevent their dangerous consequences, according to scientists and specialists, are global in scope. At
present, many scientific publications, mainly foreign authors, are devoted to this problem.

Here without extending to the essence, urgency and diversity of this problem, it seems sufficient to
refer to the work [54], which represents the first significant scientific generalization of literary and official
information on POPs issues published in Kazakhstan, against the background of detailed studies of their
contamination level aquatic ecosystem of one of the main basins of the republic. Below we only briefly
note the following.

According to the results of the preliminary inventory, there are eight «hot spots» in the country
contaminated with PCBs. The main polluted area is the territory of the city of Oskemen, where the waste
of the Condenser Plant was buried in a storage pond. Other PCB-polluted areas are the Zhangiz-Tobinsky
and Derzhavinsky polygons for the destruction of military equipment, the Saryshagan polygon, the areas
of the northern and western shores of the Balkash lake, Ekibastuz and Kostanay substations, as well as
substations at the Kostenko mine in Karaganda. The total area of pollution is 2500 hectares.

On the territory of the republic there are PCB-containing equipment in the amount of 116 transfor-
mers and about 50 thousand capacitors. The amount of PCB they contain is estimated at 800 tons. These
equipments present a potential hazard if they are depressurized. In terms of POPs waste stocks,
Kazakhstan ranks second among the countries of Central and Eastern Europe and CIS countries after
Russia.

In the natural objects and the ecosystem of water bodies of Kazakhstan, targeted monitoring, in order
to implement the national objectives of the Stockholm Convention on POPs, is practically not carried out.
Observation of these xenobiotics is not conducted by the network of Kazhydromet and other nature
protection bodies of the Republic of Kazakhstan. The «Convention on Environmental Safety of the
Republic of Kazakhstan for 2004-2015» indicates the absence in Kazakhstan of an objective assessment of
the environmental pollution of POPs. The need to develop a program for the control, monitoring and
management of POPs was stressed during 2005-2006. However, there is no information in the scientific
literature and periodicals of the Ministry of Energy about conducting any significant observations on the
spread of POPs, including PCB, in the objects of the environment of the republic.
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Currently some information about the levels of accumulation of PCBs are available from natural sites
in the Oskemen region, which is one of 8-«hot spots » points — areas contaminated with PCBs, as well as
more detailed materials obtained from the water bodies of the Ile-Balkhash basin [54]. These scientific
data indicate that PCBs pollute aquatic and biological resources, snow cover and soil in some cases to a
high level.

This information characterizes the toxicological state of one of eight «hot spots» — territories conta-
minated with PCBs. And what is the toxic atmosphere on the other «points»? Unfortunately, it is not
known, there is no information on the pages of accessible scientific and operational publications due to the
lack of monitoring by state environmental agencies, although there are many localities in the region of
these very dangerous for human health and food resources are produced.

Some data on the level of PCB concentration in water and fish of the Shardara, Bukhtarma, Kapsha-
gai reservoirs, the Small Aral sea and the Zhayik river were obtained by us in the last decades of the last
century [21, 22, 41, 47-50].

The above information is evidence that highly toxic PCBs are widespread in ecosystem facilities of
Kazakhstan's water bodies. However the State monitoring of the level of pollution and their impact on
natural objects, water resources is not conducted even in the existing highly polluted areas, where there are
powerful sources affecting the environment. Continuous monitoring and monitoring of the distribution of
PCBs in the natural environment, as well as the establishment of systems of general public information on
their results, comply with the requirements of the Stockholm Convention on POPs.

In the Russian Federation, for instance, Roshydromet conducts monitoring of environmental pollution
by chemical POPs compounds. The monitoring results are published in the «Reviews» and «Yearbooks».
Permanent monitoring of these substances is conducted by five specialized regional research centers.
Large-scale research conducted by many scientific institutions.

Conclusion. The official data set out in the article about the huge amount of stored unutilized OCP
reserves and numerous contaminated PCBs in the territory of Kazakhstan, including many in the form of
used transformers and capacitors, indicate the existence of powerful sources of environmental pollution by
POPs compounds. And the results of generally limited research in recent years convincingly show a fairly
high level of pollution of the natural environment, including aquatic and biological resources. The lack of
State monitoring and analytical data on the levels of POPs accumulation in the country's surface waters,
naturally, does not allow an objective assessment of the existing state of the quality of water resources,
especially in large transboundary basins.

The results of the study presented in the article were carried out within the framework n the
framework of the Grant Financing of the Science Committee of the Ministry of Education and Science of
the Republic of Kazakhstan Ne 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 objectsy.

H. A. AMl/lpl“aJ'll/leBl, M. A. Acxaponaz, H. 1. HopMaTOB3, JI. T. I/Icmyxaﬂosal, P. A. Kynﬁelconal

'Kazakcran PecrryGinukach! GimiM %oHe FBUIBIM MHHUCTPIIIT
«['eorpadus unctutyTe», Anmarsl, Kazakcras,
2eﬂ—CIDapa61/I ateiHaarel Kaz¥V, Anmatel, Kazakcran,
*Cy Mocenenepi, rHApOIHEPreTHKA JKOHE SKOIOr s HHCTUTYThI, Jyman6e, ToxikcTan

JXKEP BETI CYJIAPBIHbIH CAITACBIH KEITEHAI BAFAJIAY JA
OHTAWJIBI KOPCETKILITEPAI TAHJAY TYPAJIBI MOCEJIETE

AnHoTtanus. Xep 6eTi CyTapbIHBIH camachlH KeMIeH i Oaraay YIIiH OHTaHIbl KOpCeTKIMTEepAl TaHAay OOUBIH-
mra 9e0u MarimerTepre 1oy kentipinreH. Kasruapomer xylieciHe cyiarbl TajllaHaThIH JIaCTayIIbl HHIPEIUEHT-
TEPIIiH CAaHBIHBIH NICKTEYJi OOJIybIHAH, CY CallachlH Oarajiay Ke3iHJeri HOTHXKeJep CYy KOMMAaHBIH HAKThl 3KOJIOTHs-
TOKCHKOJIOTHSIJTBIK KaFIalibIMEH COMKEC KEIIMEHTIHIIT KOPCETIITeH.

KP cy HblcangapsiHia TypakThl opranukansik jgactarsiurap (TOJI): xmopopranukansik necrunuarep (XOIT)
soHe noxuxiopis! oudennnnepain (ITXB) taparybl MeH XUHAKTaIy JACHI€HiHE MEMIICKETTIK MOHUTOPHUHT XYPrizy
Ka@XXETTIIr — oJlapJblH Tipi OpraHu3Mep MEH KOpIIaFaH OpTa YIIiH XOFapbl yJIbUIBIFBl MEH TaOUFW OpTallarbl aca
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TYPaKTBUIBIFBI, TAOMFATTAFBI KOHE TPOPUKANBIK Ti30eK OOHBIHIIA OelceHi MUTpanmsIblK Kabdineri, KP aymarsiH-
JIaFbl KyaTThl JIACTAYIIbI KO3EPIMEH TaOUFU KOHE CY HbICAHJAPBIHBIH JIACTAHYBI, JACTAHFAH OIIAKTap joHe Ka3zak-
ctan 2007 >xputel patudukanusuiarad TOJI Typansl CTOKIoIbM KOHBEHIMSICEI OOMBIHINA KaOBIITaHFaH MIiHACTTEPII
OpBIHAAY YIIiH KaxkerTimiri Herizai gonmenaenred. KP ipi cy Heicanmapsl MmeH P® cy xoliMamapbIHBIH OCHI KayimTi
KCEHOOMOTHKTEPMEH JIACTaHYbl 97101 MAJTIMETTEpPMEH, COHBIMEH KaTap aBTOPJIApAbIH OPTYPIIi Ke3eHIepAe KYpriz-
T€H 3 3epTTeylepi HoTmxKeNepi Heri3inae kepcerinred. [ne-bankam anaOeIHBIH Cy XKoHE OHOJIOTHIIBIK PEeCypCTaphl
MeH aTMoc(epalblK KayblH-IIAIBIHAAPBIHEIH aca yibl [1Xb nacrany nenreiii, TOJI maceneci OoiibiHma Kazak-
CTaH/ia ajiFalll IIbIFapbUIFaH MOHOTpa(usFa eHI'eH MAJIMETTEp/Ie KOPHEKI CypETTENreH.

KP cy xoliMamapbIHBIH ocipece ipi TpaHCIIECKapasblK Cy anadTaphIHBIH Cy CalachlH IIbIHANHBI Oarajnay YIIiH,
TOJI neHreiiine MOHUTOPHHT JKYPTri3y KaXKETTUIT1 FBIIBIMA MAJIIMETTEp HETi3iH/Ie JIoJIeNICHT eH.

Tyiiin ce3aep: cy canachlH KemeH i Oararnay, TYpaKThl OpraHUKAJIBIK JIACTAFBIILITAD, JTACTAFbIII KO3EP.

H. A. Amupraiues’, M. A. Ackaposa’, H. III. Hopmatos®, JI. T. McmyxanoBa', P. A. Kya6exosa'

'«MucTuTyT reorpadum» Munuctepcrsa o6pasoBanus u Hayku Pecry6mukn Kasaxcran, Anvarsr, Kasaxcras,
’KasHY nm. anp-®apabu, Anmarsr, Kazaxcras,
*UHCTATYT BOIHBIX TPOGIIeM, THAPOIHEPIETHK] 1 dKoIoruH, Jlymante, TaxukcTan

K BOITPOCY BbIBOPA OIITUMAJIBHBIX IITAPAMETPOB
IIPU KOMIIVIEKCHOHN OHEHKE KAYECTBA IOBEPXHOCTHBIX BO/I

Annotanust. [IpuBonurcst 0030p JIMTEPATYPHBIX CBEICHHUHN 110 BONPOCaM BBIOOpPA ONTUMAJBHBIX MOKa3aTeen
JUIs. KOMIUIEKCHOW OIIEHKH KayecTBa MOBEPXHOCTHBIX BOJ. YKa3aHO Ha CyllecTByouiee B cucreme Kasruppomer
OrpaHMYCHUE KOJIMYECTBA aHAUTM3UPYEMBIX B BOJIE 3arps3HSIOIINX WHIPEANEHTOB, YTO B N3BECTHOW Mepe NPUBOIMT
IIPY OIICHKE KadecTBa BOJ K pe3yJbTaTaM, HECOOTBETCTBYIOIIUM JCHCTBUTEIBHO CYIIECTBYIOIIEMY 3KOJIOTO-TOKCH-
KOJIOTHYECKOMY COCTOSIHHIO BOJIOEMA.

Heo6xoanMocTh rocyJapcTBEHHOTO MOHHTOPWHTA 33 YPOBHEM HAKOIUICHHS M PACIPOCTPAHCHHEM CTOWKHX
opraandeckux 3arpssauTencii (CO3): xmopopranndeckux mectunuaoB (XOII) u momumxiopupoBaHHBIX OH(EHUITIOB
(ITXB) B BogubIx 006BekTax PK aprymeHTHpOBaHHO 000CHOBaHA HA OCHOBAaHHHU: BBICOKOH WX TOKCHYHOCTHU UIS JKH-
BBIX OPIaHM3MOB U OKPY>KAIOILIEH Cpelbl, YpE3BbIUaliHON yCTONYMBOCTH B NPUPOAHBIX CpElax, aKTUBHOM MHUIpa-
IIMOHHOH CIIOCOOHOCTH B NIPHUPOJE U MO TPOPHUESCKUM LETIsIM, CYILECTBYIONMX Ha Tepputopun PK MOIIHBIX HcTOU-
HUKOB 3arpA3HCHUS MMU IMPUPOAHBIX U BOJHBIX O6"beKTOB, 3arpsA3HCHHBIX O4Yaros, CTpOFOﬁ HCOGXOJII/IMOCTI/I JUIA
KazaxcraHa BBINOJIHEHUE IPUHATHIX 00s13aTebeTB 110 CToKroiabMcKoi kouBeHnuu o CO3, paTuuupoBaHHON UM B
2007 r. 3arps3HEHHOCTh ITUMH OIACHBIMH KCEHOOMOTHKAMU HEKOTOPHIX BOZ0eMOB P® W psiga KpYHMHBIX BOJHBIX
o0bekToB PK nokazana Ha ocHOBe 000OIIEHUS TUTEPATYPHBIX CBEJICHUH, a TAKXKE PE3YJIbTaTOB COOCTBEHHBIX HCCIIE-
JIOBaHW aBTOPOB B pa3HbIC NEPUOBI. YPOBEHb 3arps3HEHUsI BHICOKOTOKCHYHBIMH [IXbB BOIHBIX, OMOIOTHYECKHX
pecypcoB u atMocepHbIX ocakoB ie-bankamnickoro 6acceiiHa HarJIsAHO WJUTIOCTPUPOBAH HAa MaTepHaie, BOLIE -
IIeTO B OCHOBY BIEpBBIC M3naHHOU B Kazaxcrane moHorpaduu no npobiremam CO3.

Ha ocHoBe HeoIlpeBepXKMMBIX HAyYHBIX JAHHBIX JOKa3aHa HEOOXOJMMOCTh MOHUTOpPHHTA 3a quHamukoil CO3
JU1s1 0OBEKTHBHOM OLIEHKH KadecTBa BOJ BogoeMoB PK 0coOeHHO KpyITHBIX TpaHCTpaHUYHBIX BOAHBIX GaccelHOB.

KnroueBble c10Ba: KOMIJIEKCHAs OLICHKA KauyecTBa BOJA, CTOMKHE OPraHMYECKUE 3arpsi3HUTENN, UCTOYHHKU
3arpsi3HEHUsL.
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