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Abstract. The quality assessment of the surface waters of the Turunchuk river was carried out
by the average annual values of hydrochemical indicators for 2006...2016 for the drip irrigation
systems for agronomic (for the risk of irrigation salinization, saltification, alkalization of the soil
and the toxic effect of irrigation water on plants); environmental (on the content of plant nutrients);
ecological hygienic (according to the content in water of mineral nitrogen, trace elements and the
amount of oxygen consumed during 5 days of incubation); environmental toxicological (on the
content of heavy metals, petroleum products, synthetic surfactants) and technical (on water salinity,
of total hardness and suspended solids , manganese, iron content and hydrogen activity) criteria.

It has been established by researches that according to the danger of irrigation salinization of
soils, irrigation waters of such quality correspond to class | water quality and are suitable for the
drip irrigation systems without restrictions. In addition, based on a comprehensive assessment of
indicators (pH, toxic alkalinity, alkalinity from normal carbonates, the ratio of the sum of alkaline
captions of sodium and potassium to the sum of all captions, taking into account the particle size
distribution of the soil and their buffering capacity), irrigation waters correspond to class | water
quality and are suitable for the drip irrigation systems without restrictions. According to the
environmental criteria, the irrigation waters of the Turunchuk river for the content of trace elements
and heavy metals correspond to class | water quality and cannot have a negative impact on the soil
and agricultural crops.

Evaluation of the suitability of water according to the degree of its influence on the elements
of the drip irrigation systems was made taking into account the possibility of preventing its
corrosion, silting, bio-growth, which occurs as a result of the gradual accumulation at suspended
sediments of mineral and organic origin, salt deposits and microorganisms vital products. It has
been found by the research that surface waters of the Turunchuk river according to the degree of
influence on the nodes and elements of the pipeline network are suitable for the drip irrigation
without restrictions.
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Foreword. Today, the main efforts in irrigation farming in Ukraine are aimed at
reconstruction and modernization of irrigated systems, increasing of irrigation efficiency, water
conservation, and environmental protection. Drip irrigation is one of the solutions of the tasks. It is
the most important part of the modern highly intensive technologies of growing gardens, berries,
vineyards, seed-plots, vegetables, potatoes, and a number of other technical and cultivated crops,
because due to the technological possibilities of this method (discrete water supply and dissolved
fertilizers in it trace elements in the feed zone and each plant in strict accordance with its needs),
conditions are created for maximizing the potential of plant productivity. One of the conditions for
the successful application of drip irrigation is the quality of irrigation water, which determines the
safe impact on soils and the environment, and also ensures the reliable functioning of drip irrigation
systems (DIS). Water quality is the main criterion to be taken into account at the design stage and
by which is possible to predict the lifetime of the drip irrigation system [1, p. 6, 18].

The analysis of the latest sources of researches and publications. As the result of the analysis
of the scientific publications on the subject of the research, it was found out that active study of drip
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irrigation systems started in the late 70°s of the last century. The leading institutions at that time
were the Rainwater Cleaning and Protection Laboratory NWO «Raduga», the Water Treatment
Department of the Central Research Institute for the multipurpose water Use of Water Resources
(Moldova), the Laboratory of Drop and infiltration irrigation of the Ukrdividzhdoshp Institute, the
National University of Water Management and Environmental Management, the Institute of Water
Engineers, the Chisinau Laboratory of Technical means and technology of Drop Irrigation
UKrNDGIM and others. Precisely in these institutions were conducted their researches such
scientists as: M.G. Zhurba, I.I1. Naumenko, M.l. Romashchenko, A.T. Kalienikov, A.M. Sydorenko,
M.O. Turcheniuk, L.P. Fadieieva, Z.R. Malanchuk, A.P. Maltseva, I.VV. Drahomyretskyi, Y.L.
Tenenbaum, T.I. Khudaikulov and others [2]. A team of scientists chaired by M.G. Zhurba on the
basis of experimental and theoretical researches which have been carried out during 1977...1990,
determined the role of quality of irrigation water in the changes of flow-pressure characteristics and
properties of technical elements of drip irrigation systems during their operation.

The authors have developed methods for the regulation of the quality of irrigation water, the
classification of water sources for drip irrigation systems and the list of items of water treatment
equipment and buildings [3, 4].

Scientists of the Institute of Hydrotechnics and Melioration of the National Academy of
Sciences of Ukraine (1986...1995) under the charge of M.l. Romashchenko have studied the
influence of the quality of irrigation water on the working efficiency of micro-flows of drip
irrigation systems. According to the results of the scientific work, methodological guidelines on the
choice of technological schemes and means of water preparation in micro-irradiation systems,
which establish common requirements for the quality of irrigation water, the choice of technological
schemes and technical means of water preparation, have been developed. These requirements are
extended to the design, construction and operation of micro-irrigation systems.

Over the past few years, the research network of the Institute of Water Problems and
Melioration of the National Academy of Sciences of Ukraine, which includes research stations and
demonstration fields, makes it possible to carry out tests and improvements of scientific
developments and the wide introduction of the best practices of new achievements of micro-
irrigation ameliorative science. The works of scientists such as: M.l. Romashchenko, A.M.
Rokochynskoho, A.P. Shatkovskoho, S.V. Riabkova, V.M. Koriunenka, A.G. Matviiets, R.
Kupedinova, F. Melnychuka, YU. Cherevychnoho, L. Semenko and others are dedicated to the
development and improvement of micro-irradiation regimes and the influence of the quality of
irrigation water on the soils of the steppe and forest-steppe territory of Ukraine [5-8]. However,
there are no scientific publications as to the assessment of surface water quality in the water-
collecting area of the Turunchuk River for drip irrigation, which determines the relevance of the
selected research subject.

The formulation of the problem. The purpose of the research is evaluation of the surface
water of the Turunchuk River for drip irrigation systems. In order to achieve this goal, the following
tasks were defined: water quality assessment according to agronomic, ecological, ecological-
hygienic, ecological-toxicological and technical criteria.

The object and methods of the research. The object of the study are the surface waters of the
Turunchuk River, which formed approximately between 1780 and 1785 through the branching of the
navigable channel of the Dniester at the 146th kilometer from the frith near the village of Chobruky,
the Republic of Moldova (Transnistria). Then it flows near the villages of Glenn, Nezavertaylovka and
again falls into the Dniester at the 20th kilometer from the frith near the town of Bilyaivka. Thanks to
the sandy low ridge washed in by water, the Turunchuk was separated from the Belaya Lake and falls
directly into the Dniester. The Turunchuk takes about 60% of the water of the Dniester River. Most
part of the shores are cuspate and clayey, they are covered with willow shrub, osier and wild-growing
herbs. On the banks of the Turunchuk there is the Kuchurgan water storage drainage and the system of
the lakes Bil, Butryne and Tudorovy. The length of the Turunchuk is 60 km, its average width is about
30 m, and only on tight corners (meanders) can increase to 50...60 m, the average depth is— 6 m [9].

The results of hydro chemical observations of water quality during 2006...2016 are presented
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in the paper, which were provided by the Department of Environment and Natural Resources of
Odessa Regional State Administration and the State Agency «Odessa Regional Laboratory Center
MoH of Ukraine» [10, 11]. Water specimens were selected every three months four times a year.
Organization of monitoring of the quality of river waters, as well as the list of controlled hydro
chemical indicators, correspond to the governing documents [12, 13].

The presentation of the main material and the substantiation of the results of the
research. Agronomic criteria for water availability for drip irrigation establishes DSTU 7591: 2014
«lIrrigation. Water quality for drop irrigation systems. Agronomic, Environmental and Technical
Criteria» [14], according to which the regulation of the quality of irrigation water is based on the
indicator of the total concentration of toxic ions (in chlorine equivalents), taking into account the
granulometric composition of soils.

During the assessment of the quality of irrigation water, three classes of its suitability are
distinguished: 1% class — Suitable, 2™ class — Limited fit, 3" — Unsuitable. Irrigated water of the 1%
class is suitable for unrestricted irrigation. 2" class water is used provided the mandatory
application of a set of measures to prevent soil degradation or improvement of water to the
indicators of 1% class Irrigated water of 3" class — water, the parameters of which exceed the values
set for irrigation water of the 2" class, is not suitable for irrigation without the prior improvement
of its composition.

The assessment of surface water quality due to the danger of irrigation salinization of
soils. First of all, to determine the content of toxic ions, all major ions in megv/dm?® should be

bound to hypothetical molecules of toxic and neutral salts according to the scheme [14]. The
assessment of surface water quality is based on the index of toxic ions reflected in the chloride-ion

equivalents (eCI™), megv/dm?®, taking into account the granulometric composition of the soils by
the formula:

eCl™™* =CI~ +0,2S07 " + 0,4HCO;"* +10CO; ", (1)
— amount of toxic salts in chlorine equivalents, mekv/dm®; Cl~ — amount of
X _ the amount toxic

—toxic

where eC,
chlorides, megv/dm®; SO~ amount of toxic sulfates, megv/dm?®; HCO;
hydro carbonates, megv/dm?®; COZ ' — amount of toxic carbonates, megv/dm?.

The results of the quality of surface water assessment due to the danger of irrigation
solemnization of soils are given in Table. 1.

Table 1 — The assessment of the quality of irrigation water of the Turunchuk River for danger
Secondary soil solemnization for 2006...2016

Indicators Years of research
2006 | 2007 | 2008 | 2009 | 2010 | 2011 | 2012 | 2013 | 2014 | 2015 | 2016
—toxic
eCl ' 283 | 223 |165|165|283|211 175|411 411|189 | 1,69
megv/dm
Water
quality class I I I | I I | I I | I

The analysis of the table material shows that the concentration of toxic salts in the equivalents
of chlorine in the water of Turunchchuk varied from 1.65 to 4.11 megv/dm?® (the upper limit for Ist

class is — 5.0 megv/dm?), that is, surface water, due to the danger of irrigation salinisation of soils,

is suitable for micro-irradiation without Limits and correspond to Ist Class of water quality [14].
The assessment of the quality of surface water due to the risk of soil degradation.
Conducted on the basis of complex evaluation of the hydrogen index (pH), toxic alkalinity

(HCO; —Ca®"), megv/dm® and alkalinity from normal carbonates (CO? ) megv/dm®. And the
water quality class is determined by the two worst of the three quantitative indicators [14].

Bicauk Onecrkoi AepkaBHOI akaaeMii Oy IiBHHITBA Ta apXiTekTypH, 2019. — Bum. Ne 74

131



I'TIPOTEXHIYHE TA TPAHCIIOPTHE bY IIBHUIITBO

The results of the water quality assessment of the researched water reservoir are given in
Table. 2.

Table 2 — The integral assessment of the quality of irrigation water in the Turunchuk River due to
the danger of alkalization of soil in 2006...2016

Indicators Years of research

2006 | 2007 | 2008 | 2009 | 2010 | 2011 | 2012 | 2013 | 2014 | 2015 | 2016

pH, ox. 75 | 7.2 7,3 7,2 7,6 7,6 7,2 8,0 8,0 7,4 8,1
HCOj; -Ca®*

., | 04 | 05 0,2 0,1 0,4 0,1 0,2 0,0 0,0 0,0 0,2
megv/dm
coi,

, | 00 | 00 0,0 0,0 0,0 | 0,03 | 0,0 0,2 0,2 0,0 0,0
megv/dm
Water

quality class ! ! I I ! ! I ! ! ! !

Throughout of the research period, the pH value in surface waters varied from 7.2 to 8.1 units
(rift for 1% class — 8.2). The indicators of toxic alkalinity (HCO; —Ca®") in river waters varied
within the limits of 0...0,5 megv/dm?®, the upper limit of the indicator of toxic alkalinity for 1%
class water quality — 2.5 megv/dm®. The alkalinity of normal carbonates (CO.~) was recorded only
in 2011, 2013 and 2014 in concentrations lower than the acceptable values for 1% class of water
quality (0,3 megv/dm?®). Thus, the water of the river Turunchuk is assessed for the risk of soil

degradation as suitable for micro-irradiation without restrictions.
The assessment of the quality of surface water due to the danger of alkalinization of
soils. The surface water quality was estimated by the magnitude of the ratio (in percentages) of the

sum of alkaline cations of sodium and potassium (megv/dm®) to the sum of all cations

(megv/dm?®), taking into account the main types of irrigated soils, their anti-salinity buffer and

granulometric composition of soils, the excess of magnesium in irrigation water over calcium and
the 1% class water due to the risk of soil degradation [14]. The analysis of the results of the
assessment of surface water quality due to the danger of soils alkalinization shows the following.
The magnitude of the ratio (in percentages) of the sum of alkaline cations of sodium and potassium

to the sum of all cations (megv/dm?®) in the water of the studied water reservoir varied from 18 ,2 to

35,5 percent, which corresponds to 1% class of water quality due to the danger of soil alkalinization.
Such water is not able to exert a negative influence on the soil cover and can be used for micro-
irradiation without restrictions.

The assessment of the quality of surface water for ecological and hygienic and ecological and
toxicological indicators. The assessment is carried out in order to prevent soil degradation and self-
cleaning as well as deterioration of the hygienic state and food quality of agricultural products, and
carry out the content of phenols, cyanides, petroleum, petroleum products and detergents [14].

Water is considered suitable for irrigation if the content of the aforementioned substances
does not exceed the maximum permissible concentrations. Environmental and hygienic assessment
of water was carried out only on the indicator and content of petroleum products (other indicators of
water quality were not determined by subjects of eco-monitoring).Results of the assessment of
surface water quality for ecological and hygienic indicators are given in Table. 3
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Table 3 — The assessment of surface water quality in the Turunchuk River according to the average

annual ecological and hygienic indicators for 2006...2016

Indicators Years of research
2006 | 2007 | 2008 | 2009 | 2010 | 2011 | 2012 | 2013 | 2014 | 2015 | 2016
BC05 lac 10,0
mgO, /dm’ a;ﬁ‘; 39 | 39|54 (33| 17|27 |16 18| 18]35/ 24
Petroleum | lac 0,3
roducts -
P 3 actu 0,03 0,03 |0,04 004001004 ]0,02]0,01]0,01]0,02]0,02
mg/dm ally
Assessment O.f the water is suitable for micro-irradiation without restrictions
water quality

The analysis of the table material allows to assert that the average annual content of petroleum
products and the indicator in the water of the Turunchuk River during the investigated period did

not exceed the LAC. Such water is suitable for micro-irradiation without restrictions.
The assessment of surface water quality according to technical criteria. The availability

of water for the degree of influence on the elements of the SSC is carried out taking into account the
possibility of preventing its corrosion, immersion, clogging, biodegradation, etc., which occur as a
result of the gradual accumulation of suspended sediments of mineral and organic origin, salts
deposits and products of microorganism activity [14].

According to the results of the water quality assessment it is possible to certify that the values
of the assessment indicators according to the technical criteria do not exceed the LAC, that is, the

water of the Turunchuk River is suitable for micro-irradiation without restrictions (Table 4).

Table 4 — The assessment of availability of irrigation water in the Turunchuk River by the degree
of influence on elements of systems of drip irrigation for 2006...2016

Years of research

Indicators 2006 | 2007 | 2008 | 2009 | 2010 | 2011 | 2012 | 2013 | 2014 | 2015 | 2016
Salinity lac Lower than 0,50
level actu-
gdm’ | ally | 049 | 044 | 043 | 042 | 049 | 049 | 044 | 049 | 0,45 | 049 | 035
b, alczi(lzj_ from 7,0 t0 8,0
units Aly | 75|72 73| 72| 76| 76 | 72 |80 | 80 | 74| 79
Iron content lac Lower than 0,30
mg/dm?® a{;ﬁ‘; 0,03 | 0,03 | 0,04 | 0,04 | 0,01 | 0,04 | 0,02 | 0,02 | 0,01 | 0,02 | 0,02
Manganese | lac Lower than 0,1
content -
s %W 90 1000000000000/ 00/ 00]00]|00
mg/dm ally
Total lac from 9,0 to 10,0
hardness -
s |%W | 53 | 48 | 46 | 45 | 54 | 63 | 51 | 65 | 65 | 56 | 51
megv/dm ally
Suspended | lac from 30 to 50
materials -
s |81 350 30,0 356 | 450 | 458 | 48,7 | 49,0 | 42,4 | 42,4 | 305 | 30,5
mg/dm ally

The water quality
assessment

water is suitable for micro-irradiation without restrictions
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The assessment of surface water quality according to environmental criteria. The
assessment of the quality of natural water for drip irrigation on the content of nutrition elements of
plants is carried out in order to prevent deterioration of the ecological and hygienic properties and
the nutritional value of agricultural products, as well as the ecological and hygienic state of
underground and surface waters [14].

The assessment of the quality of irrigation water based on the content of certain trace
elements and heavy metals is carried out taking into account the priority of the indicators and the
degree of danger of elements. According to the results of environmental monitoring in the
Turunchuk surface waters throughout the researched period, the content of lithium, manganese,

chromium (Cr*"), chromium (Cr®") was not recorded. The content of the low-toxic element of
aluminum was detected only in water samples of 2011 (0,02 mg/dm?®), the maximum concentration
— 0,06 was fixed 22.04. 2011, which corresponds to the 1% class of water quality.

The content of nickel and copper in the water of the Turunchuk River was recorded only in 2015
and 2016 on concentrations lower than the LAC. The iron content in surface waters at the average
annual values throughout the research period varied within the range of 0.0...0.19 mg/dm?®, which
corresponds to 1% class of water quality. The content of zinc in the surface waters of Turunchuk was
recorded only in 2016, with an average annual concentration of 0.01 mg/dm?, and a maximum value
of 0,024 mg/dm?® — 25.07.2016. The cadmium content varied from 0,0001 to 0,0003 mg/dm® (LAC
0,005 mg/dm?).

Conclusions. Thus, the obtained results of the surface water quality assessment of the
Turunchuk River provide an opportunity to state that there couldn’t be difficult problems with the
use of water of the researched water reservoir for drip irrigation. Irrigation water of such quality
cannot endanger the secondary salinization, degradation, soil alkalanization, have a negative impact
on crops, cause a deterioration of the ecological status and food quality of agricultural products. In

addition, the degree of influence on the elements of the SKZ, irrigation water is quite suitable for
micro-irradiation.
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OIIHIOBAHHSA AKOCTI HOBEPXHEBHUX BO/I PIYKH TYPYHUYK
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AHoTaniss. BuKOHaHO OIIHIOBaHHA $KOCTI TIOBEpPXHEBHX BOJ piukn TypyHuUyk 3a
CepeIHbOPIYHIMH 3HAYCHHSAMH T1IPOXiMIYHUX MOKa3HUKIB BIpooBxk 2006...2016 pp. mist cucreM
KpaILIMHHOTO  3pOIIEHHsS 3a  arpoHOMiYHMMH  (HeOe3meka  IpHUramiiHOro  3acOJICHHS,
OCOJIOHIIIOBAHHS, MITTy)KEHHS IPYHTY 1 TOKCHYHOTO BIUTUBY 3pOIIYBaJbHOI BOAM HA POCIHHK);
eKOJIOTIYHUMHU (BMICT €JIEMEHTIB JKUBJICHHS POCIWH); €KOJOTO-TirieHiYHUMH (BMICT y BOJII
MiHEpPaIbHOTO a30TY, MIKPOEJIEMEHTIB 1 KUIBKOCT1 KMCHIO, CIIOXKHTOTO 3a 5 1110 1HKyOaii); exosoro-
TOKCUKOJIOTTYHHUMH (BMICT BaXKKHX METaliB, HAQTONPOAYKTIB, CHHTETUUHUX [TOBEPXHEBO-aKTUBHUX
PEUOBMH) Ta TEXHIYHMMHU (MiHepai3alis BOJM, 3arajbHOi KOPCTKOCTI 1 BMICTY y BOJI 3aBHCIHMX
PEUOBHH, MapraHIlio, 3aJ1i3a Ta aKTUBHOCTI BOJIHIO) KPUTEPISIMHU.

JlochipKeHHSIMH  BCTAHOBJIEHO, WLIO0 3a HEOE3NMEKOK IPUTaliiHOTO 3acoJIeHHS IPYHTIB
3pOIyBaJIbHI BOJM TaKoOi SKOCTI BiAMOBiAarOTh | Kiacy SKOCTI BOAM 1 MpUIATHI AN CHUCTEM
KpaIUIMHHOTO 3polleHHs 0e3 oOMexxeHb. KpiM TOoro, Ha OCHOBI KOMITJIEKCHOI OIIIHKMA TOKA3HHKIB
(pH, TOKCHYHOI JTY>)KHOCTI, JyKHOCTI BiJ] HOPMaJbHUX KapOOHATIB, BEJIMYMHHU BITHOILIEHHS CYyMHU
JYXKHHUX KaTIOHIB HATpIiIO 1 KaJilo J0 CyMH YCiX KaTiOHIB, 3 YpaxyBaHHSM TPaHyJIOMETPHUYHOIO
CKJIQJly TPYHTIB 1 iX Oy(depHOCTI) 3ponryBajibHI BOAM BIAMOBIIAIOTH | Ki1acy sIKOCTI BOJM 1 MPUIATHI
JUI CUCTEM KPaIVIMHHOTO 3pOLICHHs 0e3 00MekeHb. 3a €KOJIOTIYHUMHU KPUTEPISIMU 3pOIIYyBaJIbHI
Boau TypyHdyKa LIOJ0 BMICTY MIKPOEJIEMEHTIB 1 BaKKMX MeTaJliB BiAMOBiNAIOTh | Kiacy sSKOCTI
BOJIM 1 HE MOXYTb CIIPABJISITU HETaTUBHUN BIJIUB Ha IPYHTH 1 CUIBCHKOTOCTIOAAPCHKI KYIBTYPH.

OniHrOBaHHS MPHUJIATHOCTI BOAM 3a CTYIEHEM BIUIMBY ii HAa €JIEMEHTH CHCTEM KpPAaIUIMHHOTO
3pOIICHHS BUKOHAHO 3 ypaxXyBaHHSM 3amoOiraHHs iX Kopo3ii, 3aMyieHHI0, 0i03apacTaHHIO, IO
B1IOYBAIOTHCS B PE3YJIbTATI MOCTYMOBOTO HAKOMWYEHHS B HUX 3BAYKEHUX HAHOCIB MIHEPAJTBLHOTO 1
OpPraHIYHOTO MOXO/DKEHHS, BIAKIAIIB CONEH 1 MPOAYKTIB >KUTTEMISUIBHOCTI MIKPOOPIaHi3MiB.
JlociskeHHSIM BCTAHOBIIEHO, 1110 TOBEPXHEB1 BOAU P. TypyHUYK 3a CTYIEHEM BIUIMBY iX Ha BY3JH 1
eJIEMEHTHU TPyOOIPOBITHOT Mepexki MPHUIATHI I KPAILTMHHOTO 3pOILIEeHHs 6€3 0OMEKEeHb.

Kiro4oBi cjioBa: KparuiMHHE 3pOIIEHHS, arpOHOMIYHI, €KOJIOT14H1, TEXHIYHI KPUTEPii AKOCTI
BOJIN.
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I'TIPOTEXHIYHE TA TPAHCIIOPTHE bY IIBHUIITBO

OINEHUBAHUE KAYECTBA IIOBEPXHOCTHBIX BO/I PEKH TYPYHYYK
JJIsA CUCTEM KAIIEJIBHOI'O OPOIIIEHUSA

A.Il. Baaskko, TOICHT,

Qoeccxas 2ocyoapcmeeHHAs aKademus CmpoumenbCmea U apXumeKkmypbl
blazhko49@gmail.com, ORCID: 0000-0001-7951-8811

AHHOTauus. BBINONHEHO OIlEHMBAaHME KayecTBa MOBEPXHOCTHBIX BOJ peku TypyHUYyK 1O
CPEIHETO/IOBbIM 3HAYCHUSIM THAPOXUMUYECKUX TMokazatene 3a 2006...2016 rr. mns cucreM
KalleJIbHOTO OPOIIEHUS IO arpoHOMHUYECKMM (II0 ONACHOCTH HMPPHUTAlMOHHOIO 3aCOJICHMS,
OCOJIOHIIEBAHUS, MOJIICIAYMBAHUS TOYB M TOKCHYECKOTO BIIMSHHUS OpPOCHUTENBHOM BOJABI Ha
pacTeHus); SKOJIOIMYECKMM ([0 COJEp)KAHUIO 3JIEMEHTOB IMTAaHWs PACTeHUH); HKOJIOro-
TMTUEHUYECKUM (110 COIEP’KaHUIO B BOJE MUHEPAIbHOIO a30Ta, MUKPO3JIEMEHTOB U KOJIUYECTBY
KHUCIOPOAa, TOTPEOJEHHOTO 3a 5 CYTOK MHKYOAlUH); HKOJIOTO-TOKCHKOJIOTHYECKUM (IO
COJIEPKAHUIO TSDKEJBIX METAJUIOB, HE(PTENpPOAYKTOB, CHHTETUYECKUX ITOBEPXHOCTHO-aKTHBHBIX
BELIECTB) U TEXHUYECKUM (TI0 MUHEpAIM3alUU BOJbI, OOIIEH JKECTKOCTH U COJAEP’KAHUIO B BOJE
B3BEILICHHBIX BEIIECTB, COICPKAHMsI MapraHIla, )Keje3a U akTHBHOCTH BOIOPO/1a) KPUTEPHUSIM.

VccnenoBaHusIMM  yCTAHOBJICHO, YTO IO ONACHOCTH MPPUTALMOHHOIO 3aCOJICHHs I10YB
OpPOCHUTENFHBIE BOJBI TAKOTO KadecTBa COOTBETCTBYIOT | KilacCy KadecTBa BOJABI M IPUTOMHBI JIJIs
CHCTEM KallelIbHOTO opolleHus Oe3 orpaHuueHuid. Kpome Toro, Ha OCHOBaHMM KOMILJIEKCHOMN
OLleHKU nokasarenei (pH, Tokcuyeckoi IMEeI0YHOCTH, HIETOYHOCTH OT HOPMaJbHBIX KapOOHATOB,
BEJIMYMHBI OTHOIIECHHUSI CYMMBI IIEJIOYHBIX KaTHOHOB HATPHUS M KaJHsl K CyMME BCEX KaTHOHOB, C
Y4ETOM TIpaHyJOMETPUYECKOIO COCTaBa IOYB M HUX Oy(pepHOCTH) OpPOCUTENIbHBIE BOJbI
COOTBETCTBYIOT | KjlacCy kadecTBa BOJbI M NPUTOJHBI JJISi CUCTEM KalelbHOTO OpOIIeHUs Oe3
orpanudeHuil. I10 9KOIOTHYECKUM KpUTEPUSM OPOCUTEIBHBIE BOJBI TypyHUYKa IO COJEPKAHHIO
MHUKpPO3JIEMEHTOB M TSKEJIBIX METAJUIOB COOTBETCTBYIOT | Kiaccy KauecTBa BOJbI U HE MOTYT
OKa3bIBaTh HETATUBHOE BIIMSIHUE HA MTOYBBI U CEITLCKOXO035ICTBEHHBIE KYIbTYPHI.

OneHrBaHUE MPUTOTHOCTH BOABI 110 CTENCHU BIMSHUS €€ Ha SJIEMEHTHl CHCTEM KarelbHOTO
OpOLICHUSI BBIOJHEHO C YYETOM BO3MOXKHOCTU IPENOTBpAILEHUs] UX KOPPO3HH, 3aUJICHHUIO,
Ouno3apacTaHus, KOTOpBIE TIPOMCXOISAT B pE3yJbTaTe IIOCTENICHHOTO HAKOIUICHHS B HHX
B3BELLICHHBIX HAaHOCOB MHUHEPAJIBHOTO W OPraHHMYECKOro MPOMCXOXKICHUS, OTJIOKEHHH colieil u
IPOAYKTOB  JKU3HEAEATEIIbHOCTH  MHKPOOpPraHu3MoB. lcciegoBaHMEM  YCTaHOBJIEHO, 4TO
MOBEPXHOCTHBIE BOJBI p. TypyHUYK 1O CTETIEHHW BIMSHUS HA Y3JIbI M 3JIEMEHTHI TPYOOTPOBOIHOM
CEeTH IPUTOHBI JUIS KalleJIbHOTO OPOILEeHUs 0€3 OrpaHMYeHH.

KuroueBble ci1oBa: KareibHOE OpOIIEHUE, aTPOHOMUYECKHE, IKOJIOTHUYECKUE, TEXHUYECKUE
KPUTEPUH KauyecTBa BOJIBI.

Crarrg mamivinuia 25.02.2019
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