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_Se_ction 1
Introduction

1.1 Background

Due to the increase of the world population, people are developing industry and agriculture in
order to provide themselves with food products. As humans extract more and more chemical
elements from the bowels of the earth, these activities result in crucial changes to the natural
water composition.

The plowing up of the soil and washing of soluble salts changes the surface and ground water
ratios. Rivers are not only natural drainage systems for water flow, but they are also forced
collectors for all run-off in a watershed. Pollution of water flows and bodies affects not only
the sanitary conditions of the river and water quality but also has a negative impact on
humans’ health.

The largest quantity of soluble salts is taken to water bodies from irrigated massifs. Because
of mineral fertilizers, salts are brought together with effluent and drainage waters into water
bodies and water stream flows,.and pollute them.

The ecological situation in the area around the Aral Sea becomes worse with each year. Most
specialists blame the worsening situation only on the decrease in the level of the Aral Sea.
They start “beating bells™ but ignore at this point, the role of the Amu Darya river in saving
the natural resources and health of the people living in the Region.

Long ago the mighty Amu Darya River brought its curative water to the Aral Sea. At those
times the mineralization of the river did not exceed 0.3-0.4 g/l and it was reputed to be the
cleanest river in the world. The Amu Darya water became more salty. It was polluted with
various chemical substances as the result of unreasonable development and use of the Upper
Amu Darya saline lands for growing cotton and other crops. Because of the Amu Darya’s

" hard, mineralized water, an unforeseen situation has emerged in Karakalpakstan.

1.2 Purposes
The purposes of this project are:

. The examining of water-soluble pollutant concentration in the running potable
water of Nukus and the regional center of Takhtakupyr, and the analysis of
irrigation water in the Kyzketken and Kuanyshzharma Canals, which are in the
epicenter of the Aral Sea disaster zone

. Developing recommendations for use at the governmental national and regional
levels



1.3 Project Research

The following are the project’s areas of research:

. The Kyzketken canal and Kuanyshzharma canal. They originate from the
Takhiatash hydro-unit and supply drinking water to the Nukus, Kegeilinsk,
Bozatau, and Takhtakupyr administrative regions and to part of the Muinak
administrative region of Karakalpakstan, which is situated on the right bank of the
Amu Darya delta.

J Potable water of the Nukus and Takhtakupyr supply networks, fed from the
Tuyamuyun reservoir through more than 300 km-length pipelines.

1.4 Tasks of Research

The research tasks included obtaining reliable and independent information on the chemical
composition of potable and irrigation water quality, both monthly and annuaily, the study of
the regularity of the variety of chemical substances by seasons and year, and conducting
investigations regarding the applicability of water for drinking and for leaching operations of
saline irrigated soils.

The work was started in December, 1993, in the Laboratory of Soil Science and
Biotechnology of the Karakalpak affiliate, Academy of Science of Uzbekistan with research
leader Dr. B. Zhollybekov.

1.5 Methodology

Water sampling was carried out pursuant to the HACH mobile laboratory requirements. The
- analyses were made in accordance with the HACH requirements and recommendations and in
compliance with the methodologies approved by the sanitary and epidemiological service.

The water quality parameters are evaluated according to the standards of 1994 accepted by
the United States Agency for Environmental Protection, to the World Health Organization
(WHO) recommendations of 1993 and the GOST (All-Union State Standard) of the Republic
of Uzbekistan.

1.6 Special Considerations

The creation of a data base was planned for study of the irrigation and running water quality
and open water bodies of the sourthern Aral Sea region. Since the IBM compatible
computers arrived late, this goal was not achieved. The data processing, correlation of
information, comparison of the analyses of all the water quality paremeters in the zone, and
analysis of the impacts of the environmental crisis were all done without the assistance of a

- computer.
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1.3 Project Research

The following are the project’s areas of research:

. The Kyzketken canal and Kuanyshzharma canal. They originate from the
Takhiatash hydro-unit and supply drinking water to the Nukus, Kegeilinsk,
Bozatau, and Takhtakupyr administrative regions and to part of the Muinak
administrative region of Karakalpakstan, which is situated on the right bank of the
Amu Darya delta.

. Potable water of the Nukus and Takhtakupyr supply networks, fed from the
Tuyamuyun reservoir through more than 300 km-length pipelines.

1.4 Tasks of Research

The research tasks included obtaining reliable and independent information on the chemical
composition of potable and irrigation water quality, both monthly and annually, the study of
the regularity of the variety of chemical substances by seasons and year, and conducting
investigations regarding the applicability of water for drinking and for leaching operations of
saline irrigated soils.

The work was started in December, 1995, in the Laboratory of Soil Science and
Biotechnology of the Karakalpak affiliate, Academy of Science of Uzbekistan with research
leader Dr. B. Zhollybekov.

1.5 Methodology

Water sampling was carried out pursuant to the HACH mobile laboratory requirements. The
- analyses were made in accordance with the HACH requirements and recommendations and in
compliance with the methodologies approved by the sanitary and epidemiological service.

The water quality parameters are evaluated according to the standards of 1994 accepted by
the United States Agency for Environmental Protection, to the World Health Organization
(WHO) recommendations of 1993 and the GOST (All-Union State Standard) of the Republic
of Uzbekistan.

1.6 Special Considerations

The creation of a data base was planned for study of the irrigation and running water quality
and open water bodies of the sourthern Aral Sea region. Since the IBM compatible
computers arrived late, this goal was not achieved. The data processing, correlation of
information, comparison of the analyses of all the water quality paremeters in the zone, and
analysis of the impacts of the environmental crisis were all done without the assistance of a

© computer.
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1.7 Relationship to Other Projects

In 1993-1994 monitoring research related to water quality and addressing running and
irrigation water, was carried out in the territory of the Republic of Karakalpakstan. The work
was done on a voluntary basis. To develop the Project the USA association “Ecology”
supplied us with the field mobile laboratory HACH with the set of the apparatus
(spectrophotometer, PH-meter, conductometer, titrator and others)

The results of the research were published in local scientific journals and newspapers in
Karakalpak and Russian.

Section 2

Results and Findings

Potable water is a problem related to people’s health. According to the WHO, 80% of all
diseases in the world are closely tied with unsatisfactory quality of potable water and the
breaching of sanitary and hygiene water supply standards. -

A high level of salt affects vegetational and animal organisms, product quality and soil
salinization, and causes boiler scales and corrosion.

2.1 Test Results

In the water running along the Kyzketken Canal, nitrate content did not exceed the maximum
permissible concentration (MPC) during the whole observation period. Fluorine content did
not make up the necessary norm. Si (silicon) content usually depends upon the flow quantity
and season: in summer it amounts to 5-7 mg/l and in winter it is less (2-2,5 mg/1). Sulfate
content in April and May, 1994 and in March, 1996, exceeded the normal amount, and the

~ rest of the time it corresponded to MPC (Fig.1) The sulfate concentration in the summer
period (June, July 1993 and July 1994) reduced to 150 mg/1.

In June, August, and November of 1993, March of 1994, and January and February of 1996,
the chloride content exceeded MPC and reached 550-650 mg/1.

In the Kyzketken Canal, the water contains chlorides. During the winter months when the
river is alimented by groundwater, the chloride content does not exceed MPC (350 mg/1).
Actual chloride content amounted to 650 mg/! (September 9, 1993). The maximum
concentration was observed in September, 1993 (650 mg/l) and the minimum in January,
1995 (50 mg/).

Iron exceeded norms in August and September of 1993 (0,8 mg/1). The rest of the time its
content was below MPC. The least iron concentration was observed in December 1993, in
February 1994 and in 1995 when it amounted to 0,002 mg/1.

In July 1993 and in January 1994 Mn (manganese) indices did not exceed norms (0,2-0,7



mg/1). In all other periods they were adequate or below the standard (Fig.2). The minimum
Mn concentrations were observed in July, August and December of 1993 and in February,
March, August, September and December of 1994.

The copper content in the period from April, 1994 to January, 1995, exceeded the standard
and reached 1,46-3,22 mg/l. The rest of the time in all the seasons, the copper content was
lower than the MPC index. The least copper concentration was observed in September and
December of 1993 and in February, July, August of 1994, when it amounted to 0,5 mg/1.

Polyphosphates in the Kyzketken water during the testing period were below MPC. A pH-
water index is one of the most important water quality indices. It creates impact on the vital
activity of water plants, firmness of element migration forms, aggressive water impact on
metal and concrete. pH-water affects transmutation of biogenic elements and changes the
toxicity of pollutants.

H-index of pH during the observation period (from October 1993 to July 1995) was within
7,0, and from August 1995 it made up 8,0-9,0 (Fig. 3).

Water hardness in 1993-1996, monitored monthly and seasonally, regularly exceeded the
norm. The maximum hardness (up to 19 mg-equival./l) was observed in March, 1994. Water
hardness is a property of natural water that depends upon Ca and Mg salt solutes. Under
natural conditions, ions of calcium, magnesium and other alkaline-earth metals that provide
hardness are brought in the water because of carbon dioxide and carbonaceous mineral
solutes that interact in other dissolving processes. The sources of the ions are microbiological
processes in soil, in watershed areas, bed loads and in waste waters of enterprises. High water
hardness worsens water organoleptic properties as it makes water bitterish and it affects
-digestive organs.

Dry residues met the GOST (All-Union State Standards) requirements in June 1993, and in
August and September 1995, The rest of the time, monitored monthly and seasonally, they

" regularly exceeded norms. The maximum dry residue content reached in Kyzketken was 3,5
g/l in December 1994, and its minimum content constituted 0,65 g/l. Water containing large
salt amounts negatively affects growing animal organisms, affects production technology and
quality of products, causes scales in boilers’ shells, corrosion and soil salinization.

If potable water with high levels of nitrate, (25 mg/l - 100 mg/l nitrogen indexes), is used
regularly then methemoglobin will be highly concentrated in the blood.. Nitrate ions are the
components that are strictly included in drinking water control surveys and seem to be
important pollution indices. The drinking water in the supply systems of Nukus did not
exceed a normal amount of nitrate in all the seasons from May, 1993 to July, 1996. Maximum
nitrate concentration occurred on April 25, 1994 (12,0 mg/1) and the minimum concentration
(2,5 mg/l) was on March 25, 1996. Fluorine was regularly lower than the standard.

The maximum amount of silicon in potable water (6,98 mg/l) was surveyed on October 19,

1994, with the minimum content (0,08 mg/1), observed on January 24, 1995. In December
© 1993, November 1994, and March 1996, the sulfate concentration exceeded the standards.
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The rest of the time it was always below the norm. On December 12, 1993 sulfate
concentrations of ions amounted to 900 mg/1, and on July 19, 1994 was reduced to 130 mg/1
(Fig.4). Overall, the ion-sulfate increases are observed in fall and winter time.

Chloride content exceeded the MPC in January, February, April, May and July 1994, and in
January, 1995. The maximum chloride concentration was detected on April 5, 1994, when it
reached 1160 mg/l. The minimum chloride concentration (110 mg/l) was observed in
1993,1994.

Increased chlor-ion content is maintained in fall and winter time.

Iron content reached 1,33 mg/l on August 9, 1993. The minimum iron content (0,01 mg/1)
was on March 22, 1995. The rest of the time iron concentration was below the standard.

2.2 Health Issues

The study made by physicians on the territory of South Priaralye showed that the reasons for
people’s deaths have changed recently. Oncology and innate heart diseases, foetus loss and
specific diseases caused by environment pollution have appeared. Frequency of reversible
health disturbances caused by the same environment reasons has risen. These include
nonspecific diseases, anomalies in physical and psychoneurosis development, breaks and
complications related to pregnancy matters, etc.

From the sociological research made by the World Bank, it was found that deficiency of
good-quality water negatively affects cattle productivity, people’s health and labor
productivity.

The Karakalpakstan residents now suffer more often from respiratory and dermatology
diseases. High infant mortality rates, innate organism breaks and defects, esophagus and
stomach cancer, and diarrhetic disturbances are also observed in the area.

The WHO which controls pollution of potable water, emphasizes that when children use
water of 100mg/] sodiium concentrations, their arterial blood pressure rises.

2.3 Impacts

Over the years, our water quality monitoring investigations in the epicenter of the Aral Sea
Disaster Zone show that because of the human, economic and other activities, negative
environmental changes occur that are a threat to peoples’ health and natural ecosystem
conditions related to genetic funds of plants and animals. Therefore, it seems quite natural
that the territory of the Republic of Karakalpakstan be declared as an ecological emergency
area.

The human impacts dramatically manifest themselves in a lower river flow and in the acute
annual rise of dry residuals, heavy hydro-carbonates, sulfates, chlorides, sodium and



magnesium contents.

Because of irrigation by mineralized water, the soils of the Karakalpakstan area are subject to
secondary salinization. The huge cultivated area is brought out of the cultivating rotation and
becomes barren.

Serious damage to the natural resources results from the Amu Darya pollution as all negative
results of the basin economic activities are concentrated in the Amu Darya delta. The
environment permanently suffers from the negative impact of the natural factors and human
interference.

Section 3
Recommendations

The problem of supplying the people of the Aral Sea Disaster Zone epicenter with potable
water of good quality, will not be solved before concrete measures addressing collector water
discharge in the Amu Darya River are carried out.

Despite the fact that they are fed from the Amu Dafya River, the Kyzketken and
Kuanyshzharma waters get more mineralized and salinity increases the further one goes from
the head of the canals.

The changing habitat in the epicenter of the Aral Sea disaster zone and the chemical pollution
of potable water sources exceed the adaptive capabilities of a human and it causes negative
impact on people’s health.

The following measures are required for sanitation of the disaster zone in the area around the
southern part of the Aral Sea:

. To flatly outlaw industrial and collector-drainage water discharges into the Amu
Darya channel for it’s whole extent.

. To drop off and eliminate technical cropping all along the Amu Darya River’s
- extent,

. To set special control points for analyzing and supervising water quality. The
points must be stationed at every habitated locality situated near the Amu Darya
River.

p To penalize (fine) all of the Amu Darya and littoral polluters. This money
would be used to regulate water quality, treat people for health problems and the
sanitation of the downstream environment. '

. To immediatel){ create water protection zones, consisting of 5-15 km wide
protective forested areas, along the whole length of the Amu Darya River.



To ﬁJi)Ziprotect the Amu Darya River so full ecological disaster in the areas
surrouriding the Aral Sea may be prevented.

To pay particular attention to the irrigation water quality when irrigation and water
washing processes take place during the spring months of March, April and May
and in the fall months of September, October and November when the Amu Darya
water is severely polluted (dry residues, hardness, HCO;, Cl, SO 4, Na, Mg) .

To recommend to the people who live in the epicenter of the Aral Sea disaster
zone, to use only distilled drinking water in March, April, May, September,
October and November.
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ChoBa OAaropapHoOCTH

VcrnoaHuTeAN IIPOEKTa BEIPA)KAIOT 6AATOAAPHOCTE:

7K. Hua3oBy, BrapeAbldy aBToMamnuaEl BA3 2106, 3a cBoeBpeMeHHOe U

6e30TKa3HOe NPeAOCTaBACHHE aBTOYCAYT BO BpeMs OTGOpa IpoG BOAEL

Y. AGAUPOBY, PYKOBOAUTEAIO KapakaAlakCKOTO OTAeAeHUS AKaAeMHUM HayK
PecnyGamku Y36eKHUCTaH 3a TPeAOCTaBACHME XOPOIINX PaGouuX YCAOBUH BO
BpeMda paboTH. Hap [TpoekTom.

IToary Apaiiepy, bap6ape bpurroHn, Arekcanape Tepaunko, Bpaiiny Bymawn,
coTpypHEKaM [IpoekTa o MpUpoACOXpaHHOM MOAUTHKe M Texaororuu (IIT1T),
38 COBETHl, KOHCYABTAIMI 1 (PUHAHCOBYIO IOAACDPIKKY.

Penpany KpuTKayckH, Ipe3uAeHTY acconuanuy “OKoaorua” 3a GecraaTHoe
IIpepOCTaBAeHHe KoMIneKTa obopyaoBanug (Hach DREL2000 Tool Kit
(apparatus set cat N 2322800 Hach DREL 2000 Tool Kit (reagent Set Cat
N 2352900).

OO0 aBTOpax

Koarpi6ekoB baxTuap. 3aBeAyIonii AabopaTopuell TOYBOBEACHUS U
6uoTexrororuu MHCTHTyTa 6MO9KOAOTHY, 3aMEeCTUTeAb IpepcepaTeAs: [Ipesuapmnyma
o nayke Kapakaamakckoro oraeaenus AH PV, AOKTOp reorpamaecKux HayK.
PaGoTaeT B HayUYHHIX yupexxpeHHax ¢ 1973 ropa. PaspaboTaa u pemma psa 3a3a¥4 B
OOAACTH MOYBEHHOM, SKOAOTHMYECKOH, CEeAeKIIMOHHOM, arpOIOYBEeHHOM,
reorpa®u4ecKoO U CeAbCKOXO3SHCTBEHHOH HayK, UMEIOIINX BayKHYIO
IPaKTHYECKYIO 3HAYMMOCTB, OOOTaTHA HAayKy HOBEIMH OPUTMHAABHEIMU AGHHBIMH U
‘MeTopamMu. OH aBTOP HOBOTO 3aCyXOyCTOWUMBOIO COPTa XAOMYATHHKA «Apar—1» u
HOBOM BopocOeperaroieil TEXHOAOTHH BO3AEALIBAHHS XAOIMYATHHKA B YCAOBIIX
MHHHMaABHBLIX TPYAO3aTPaT, KOTOPas AQeT BO3MOJKHOCTL SKOHOMUTE Ha 50%
BOAHEIE, & TaK’Ke JHepreTHYeCKHe U TPYAOBEIE PecypCHI. IIpeproRuA psa,

" MPAaKTHUYECKUX PEKOMEHAAIUM AAS O3A0POBACHUSA SKOAOTHIECKOM OOGCTAHOBKHU
toxkuoro ITpuaparsa. im omybaukoBano 2 moHorpadum u 6oree 70 HAyUHBIX
CTaTheH. :

» "Apan 1 npupoaa Hamero kpas'' Amyaapesa. Hykyc,1978r., N9, ¢.90—98.

J "TsoKeable MeTaAABI B HOUBAX ¥ B BOAAX ASABTHI AMYAApEH, IO AGHHEIM
© aToMHO —abcopOuuoHHoro aHaamsa ''. Becrnuk KK®AH Y3CCP, 1985r.,
N1,c.70—71. _ :
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A P_asAeA 1
BeepeHue

1.1 IlIpeasicTOpuda

B cBsizu ¢ yBeAMUeHHEM YHCASHHOCTU HAPOAOB, JKHBYIIUX Ha 3€MHOM IIape, AAS
oGeclieYeHUA TPOAYKTAMHU IIUTAHUS AIOAM BEIHYKACHEI Pa3BHBATh
OPOMEIIIACHHOCTE M CEABCKOE XO3IHMCTBO. UeAOBeK H3BACKAET BCe OOAbIIee
KOAMYECTBO XUMHMYECKHX DSAEMEHTOB M3 3€eMHBIX HEAD. AHTPOIIOTeHHAs
AESITEALHOCTh MIPUBOAUT K 3HAUUTEABHBIM M3MEHEHMSAM COCTaBa IPHPOAHLIX BOA.

Pacnamika ¥ IpOMEIBKa 3eMeAb OT BOAOPACTBOPHMEIX COAEH H3MEeHseT
COOTHOINEHNE MeXAY ITOBEPXHOCTHEIM M I'PYHTOBHIM IMTaHUEM peK. Peru
SIBASIIOTCS He TOABKO €CTeCTBEeHHBIMH APeHa’kaMH AAS BOAHOTO CTOKA, HO U
BBIHYKACHHBEIMH KOAAEKTOPAMH BCEX CTOYHBIX BOA BOAOCOOPHOrO GacceriHa.
3arpsisHeHHe BOAOTOKOB M BOAOEMOB He TOABKO CKa3hIBAETCS Ha WX CAHHTAPHOM
COCTOSIHHMHM, HO U YXyAIIAeT Ka9eCTBO BOALI ¥ OTPUIIATEABHO BAWSET Ha 3A0POBbLE
YeAOBEKa. ‘

HauGoAarillee KOAMYECTBO BOAOPACTBOPUMEIX COAEH IOCTYIAEeT B BOAHBIE OOBEKTHI C
OpPOIIlaeMBIX MAacCCHUBOB. B cBA3M ¢ mpuMeHeHUEeM MHUHEPAABHBIX YAOGPEHHI 4acTh
UX BEIHOCHTCSI BMECTE€ CO CTOYHEIMM ¥ APE€Ha’KHBIMH BOAAMU B BOAOEMEI H
BOAOTOKM, 3arpsA3HsA HX.

C raxaBIM ropoM B Ilprapasbe sKoAOTHMYeCKasl CHTYaIHs 0G0CTPSIeTC .
BOABIIMHCTBO CHEI[HAANCTOB CBA3BIBAET 3TO TOABKO C IIOHMDKEHHEM YPOBHS
Apanbckoro mopsi. OHM HaUMHAIOT OUTH B KOAOKOAR, IIPH 3TOM 3a0HIBAS O POAH
‘caMoM AMyAapbH B COXPaHEHMM IPUPOAHEIX KOMIAEKCOB U O 3A0POBLE AIOAEH,
JKUBYIIAX B 3TOM PeTHOHeE.

Moryuas peka AMyaapbs KOTAa — TO IPUHOCHAA CBOH IIEAWTEABHELIE BOABI B

- Apanbckoe Mope. B 3To BpeMms eé MuHepaAusanus He npesnimansa 0,3 —0,4r/A u
CUMTAAACh CAMOU YHMCTOM peKol B Mupe. Bopa AMyapaphsu cTara 6onree COASHOM U
3arpsA3HAETCA Pa3HOOOPA3HEIMU XHMUYECKUMH BeIleCTBAMH B PE3yALTAaTe
HepasyMHOI0 OCBOEHU ¥ MCIIOAB30BAHUSA 3aCOAEHHEIX 3€eMeAb B BePXHEM TeUeHUH
PeKH AAS BHIPAIIMBAHMS XAONKA M APYTHX CeABCKOXO3SHCTBEHHBIX KYALTYD. B
CBSI3Y C MOBBIIIEHUEM JXKeCTKOCTH ¥ MUHEPAaAM3aluy BOAE B AMyAaphbe Ha
TeppuTopny KapakaAllakuu BO3HUKAQ HEIIPeABHUACHHAS CHTYAIlHS.

1.2 Ieas
.Ilear mpoeKTa TaKOBEIL
. VsyueHne AMHAMMKH KOHIIEHTPAIIUH BOAOPACTBOPUMEIX 3arpsS3HAIONINX

BEIIeCTB B IIMTHEBOM BOAe BOAOIIPOBOAHEBIX ceTeM ropopa Hykyca, B
patinienTpe TaxXTakKyIEIP ¥ OPOCHTEALHOMN BOALI KaHaAOB KrnizkeTkeH,
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KyaHBIIIDKapMa, PacIOAOKEHBIX B 3IUIEHTPe 30HBI APAaABCKOM
5KOAOTHUECKON KaTaCTpPO(dhI.

. Pa3paboTKa peKoMeHAAINN AAT MCIOAL30BAaHUA B paboTe Ha
TOCYAGPCTBEHHOM HMAU PETMOHAABHOM IIPABUTEALCTBEHHOM YPOBHE,

1.3 HNccaepoBanuga

OO0GBeKTaMU UCCAGAOBAHUS SIBAAIOTCS:

° BOABL KaHAaAOB KEI3KeTKeH U KyaHBIIDKapMa, THTAI0INUXCA OT TaxuaTalncKoro
TUAPOY3Aa H obecIeYrBaloNIX IUTHEBOM BOAOH TeppuTopuio Hykycckoro,
Keretianackoro, BosaTrayckoro, TaxTaKyIsIpCKOro U 9acTh MyHHaKCKOro
AAMUHUCTPATUBHEIX palioHOB PecniyCauky KapakaAllakcTaH, PACIOAOKEHHEIX Ha
IpaBO6ePeXHON YaCTU AGABTHI AMYAAPBU.

. IHUTHEBasA BOAA BOAOHPOBOAHHIX ceTel ropoaa Hykyca u padineHnTpa TaxTaxkymnwip,
MUATAIOMMXCA OT TyAMyHHCKOro BOAOXPAHHAHIIA O TPYyOOIPOBOAY AAMHOM Goaee
300 KuAOMETPOB.

1.4 3apauu mCcAepoBaHMS

ExxeMecguHOe U e)XeTOApHOe NOAYIEHHE AOCTOBEPHOM U He3aBUCHMOU HH(OPMAIINHU
0 XUMHYECKOM COCTaBe, KadeCTBe IUThEBOW 1 OPOCUTEABHOM BOABI, U3yUEHHE
3aKOHOMEPHOCTH M3MeHeHUs XUMHUIeCKUX BeleCTB IO Ce30HaM U IIO I'OAAM, a
TaKsKe M3y4YeHMe IPUTOAHOCTH BOABI AAS ITHThHS. ¥ IPOMBIBKH 3aCOAEHHBIX
OpOIIaeMBIX HOUB. ~

Pabora HauaTa B pAekabpe 1995 ropa B AaGopaTOpHu NOYBOBEACHMS K
6rorexnororuu MactuTyTa 6moskororuy KapakasllakKCKOTO OTAEAEHUI AKaAeMUM
HayK PecryOanku Y36eKHUCTaH MOA PYKOBOACTBOM AOKTODPA reorpaduiecKux HayK
B. JKoaari6ekoBa.

1.5 MeTtoaAnKa

OT60op npob IPOBEAEH B COOTBETCTBUM C TPeOOBAHUAMH MEPEABIIKHOM
rabopatopur HACH. BrinmoaHeHNe aHaAM30B IIPOU3BOAMAOCE B COOTBETCTBHUHU C
TpeboBauuaMu U pekoMesHpanuamu HACH, a Tak’Ke 110 MeTOAMKAM, IPHUHATHIM
CaHUTAPHO — SITMAEMHOAOTHMIECKOMN CAYKOOM.

I'IapaMeprI KadyeCTBa BOABI OﬂeHeHBI B COOTBETCTBHM CO CTaHAAPTAMH, NIPHUHATBEIMA
ArenrctBoM CIIIA nmo oxpaHe okpysRarome¥ cpeabl B 1994 r., a Takke B

COOTBETCTBHH C PEKOMEHAAQIINAMU BceMUpHOM OpraHmM3anuy 3ApaBOOXpaHeHHs
1993r. u T'OCTamu Pecirybauky Y36eKUCTaH.
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1.6 Borrpocsl 0Cc000#1 Ba’KHOCTH.

Hamu maaHnpoBanoch co3paHue GaHKa AGHHBIX IO KaUYeCTBY OPOCHTEABHOMN U
BOAOIIPOBOAHOM BOABI, @ TAK)Ke IO OTKPBITHLIM BOAHBIM OOBEKTAM IOXKHOTO
Ipuapanbs. V3 — 3a 03AHero moAyYeHHS TePCOHAABHOTO KOMIbIoTepa IBM
pelleHye IIOCTaBAEHHEIX 3aAa4 OBIA0 Ocr0KHeHO. O6paboTka, 0600I1eH e,
CPaBHUTEABHEIM aHAAW3 BCEX IapaMeTPOB IO KAaUeCTBY BOALI B 30HE, BAHAHMIE
9KOAOTMYECKOTO KPU3KCA IIPOBOAUAUCE 6€3 HCIOAL30BaHMS KOMILIOTEPA.

1.7 CBs3p C ADYTHMHU OPOEKTaMu

Hamu B 1993 — 1994 ropax Ha 0OLIeCTBEHHEIX HAYAAAX BBIIOAHSAUCH
MOHMTOPHHIOBLIE MCCACAOBAHNS KaueCTBa BOABI, BOAOIIPOBOAHLIX M OPOCHTEALHEIX
BOA Ha Tepputopun Pecnybanku KapakaanakcTas. AAS BEIIOAHEHUS 3TOTO IMPOEKTa
n3 CIIA acconmanmett "Oxronrorus's Mae 1993r. 6vira TpeAOCTaBACHA ITOASBAS
AraGoparopusa HACH ¢ kommaekTamu npu6opos: (cnekrpodoromerp, PH —wMetp,
KOHAYKTOMETP, TUTPATOP U ApP.). Pe3yAbTaThl HCCASAOBaHUI GHIAYM OIYOAUKOBAHEL B
MECTHEIX HAYYHBIX JXYPHAAaX M ra3eTax Ha KapaKaAllaKCKOM H PYCCKOM SI3LIKAX.

Paspea 2
P €3YABTATHI 1 BBIBOADI

[InTheBas Bopa — 3TO 3A0POBbe YeAoBeKa. [To paHEIM BceMupHOI opraHusamum
sppaBooxpaHeHns 80% Bcex Gone3HEH B MEpPe CBSI3aHO C HEYAOBACTBOPHUTEABHBIM
KayeCTBOM IIMTLEBOM BOABI I HapyIIEHHMEM CAHHTAPHO — TUTHEHHYECKHUX HOPM
BOAOCHAOKEHU.

CopepsxaHKe OOABIIOTO KOAHMIECTBA COACH OTPHIATEABHO BAMSAET Ha PACTUTEeALHEIE
Y JKMBOTHBIE€ OPTaHM3MEL, Ha KAa9eCTBO IIPOAYKIIMH, BEI3LIBAET 3aCOACHHE IOYB,
oOpa3oBaHUe HAKUIIK, KOPPO3HUIO.

2.1 Pe3yabTaThl aHaAU30B

B Bopax kaHanra KeI3KeTKeH copeprKaHue HUTPATOR 3a BeCh IePHUOA HAOAIOAEHU
He MPEeBEIIIaA0 IIPEeASABHO AOIyCTHMOU KOHUeHTpauuu. Haamane ¢Topa 6wir0
HIKe HopMaTHBa. CopepiRaHue KPeMHHSA CBA3aHO C KOAMYECTBOM CTOKA M CE€30HOM
TOAd, AeToM — GoAbllle (5—7Mr/A), a 3UMOM MeHbIIe (2—2,5Mr/A), copeprRaHue
cyabdaros B 1994 r. (anmpeasn,Maii), 1 B 1996 r (MapT) IpeBHIIAAO HOPMY, & B
ocTaabHOe BpeMsi cooTBeTCcTBOBaAO ITAK (puc.1). KonmenTpanua cyabdaTos B
AETHMH Ce30H (HMIOHBb, MIoAB1993, mioab 1994rr.) yMeHBIIMAACE A0 150Mr/A.

Copeprranue xAoprpoB npepsianro [TAK B 1993 (mromb,aBrycr,Hos6ps), 1994
(MapT) 1 1996 (auBaps, peBpanrs), oHO AocTHUrAO 550 —650 Mr/A.

B Bopax KaHara KEHI3KeTKeH copepyKaHHe XAOPHAOB B 3MMHME MeCsIlbl ,KOTAA peKa
IIepexXoAMT HA I'PYHTOBOe nuTaHue, He npesbinaeT [TAK (350Mmr/a). @akTHueckoe
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CoAeprKaHue XAOPUAOB pocturaeT 650 mr/a (09.09.93.). MakcumarbHas
KOHIIeHTpalus XAOPUAOB B KaHane KrI3keTKeH Habaiopanachk B ceHTa6pe 1993r.
(650Mr/A), @ MurMyM — B gHBape 1995r. (50 Mr/a).

Copep>RaHue KeAesa B aBrycre u ceHTs0pe 1993 ropa npesnnmnaro HopMe! (0,8
MI/A), @ B OCTaABHOe BpeMs OHO 6biA0 HipKe [TAK. MuHMMaAbHAsS KOHIEHTPAIlus
XeAe3a B KaHare KbI3KeTKeH HaOAIOAANACEH B AeKabpe 1993, B deBpane 1994 u B
1995 rr. pocturana 0,002 Mr/A.

ITorazaTean Maprauna B utore 1993 r u auBape 1994 npeBblInasyd HOPMaTHBEL
(0,2—0,7Mr/A),a B OCTAaABHOE BpeMs COOTBETCTBOBAAM MAM OBIAM HIDKE HOPMEI
(puc.2). MunuManbHBIE KOHIEHTPAIMKE Maprania Habaoparorcsa B 1993 r. (uroAb,
aBTycT, AeKabpn), B 1994 r. (peBpann, MapT, aBrycr, CEHTIOPE, AeKabph).

CopepyRaHre MepU B MepHoa ¢ anpeas 1994 r. no suBaps 1995 r. mpeBniaso
HOpPMY ¥ AOCTHrano 1,46 — 3,22 Mr/a, a B OCTaAbHOE BpeMs BO BCEX Ce30HAaX rojpa
BCTpedaroTcsa nokasareau HuwKe [TAK., MunnMarbHasg KOHIIEHTPAIHI MEAU
HabAropanack B ceHTAOpe, Aekabpe 1993r. u B deBpane, utoae, asrycre 1994 r. oo
0,5Mr\A.

IMoandocdaTe: B KaHare KbI3KeTKeH BO BpeMs UCCAeAOBaHUA ObiAm HmKe [TAK.
IMoxkazaTear pH BOAEI — OAMH K3 BayKHEHINNX IIOKa3aTeAed KadyecTBa BOAEL. OT
BeAnuuHEl pH 3aBHCUT JKU3HEAEATEABHOCThL BOAHBIX PACTEHMM, YCTOMYMBOCTD
PasAnYHBIX (POPM MUTPALIVM SA€MeHTOB, arPeCCUBHOE ASMCTBHE BOABI HA METaAA U
GeroH. Beanunina pH BOABI BAMSET Ha NIPOIlecC IpeBpallleH!us Pa3sAMYHBIX (POpPM
OUOreHHEBIX SAEMEHTOB, U3MeHdIeT TOKCUYHOCTD 3arps3HaiOlIuX Bell[eCTB.

Boapopoanrrit mokazaTeat pH B mepuop, HabAropeHMM, ¢ oKTa0psa 1993r. mo uoab
1995 r., HaxoapuAca B npepenrax 7,0 a ¢ asrycra 1995 r. 8,0—9,0 (puc.3).

O0bmas >xecTKOCTb BOARI B 1993 — 1996 1T. IO MecsAaM M ce30HaM PeryAdpHO Oblra
BRILIe HOPMEL MakcHuMaabHAsS KECTKOCTh Habaropanrack B 1994 r. (mapTt) u
pocturana 19 Mr—3kB./A. JKeCTKOCTBb IIPeACTaBAsIET cOO00M CBOMCTBO IIPUPOAHOM
BOABIL, 3aBHCAIIEEe OT HaAWYWS B Hell paCTBOPEHHBIX COAeH KaAbITUsS U Maruud. B .
€CTeCTBEeHHEIX YCAOBUSX MOHBI KAABIIUA, MAarHud U APYTUX IIEAOYHO — 3eMEeABHEIX
METAAAOB, OO0YCAOBAMBAIOMNX JKECTKOCTE, NOCTYAOT B BOAY B pe3yAbTaTe
B3aNMOAEHCTBUA PACTBOPEHHOTO AMOKCHAA YIACPOAA C KapOOHATHEIMY MHUHEPAAAMH
B APYTHX IpPOIfeccax PacTBOPeHVs. VICTOUHMKOM 3TUX MOHOB SIBASIIOTCS TAKiKe
MHUKPOOHOAOTHYECKHUE IIPOIIeCCH], IIPOoTeKallnyue B [I0YBaX, Ha IIAOUIAAM Bopochopa
, B AOHHBIX OTAOJKEHMSX, & TAK’Ke B CTOYHBIX BOAAX PA3AWMUHBIX IIPEAIPUITHH.
BrIicOKas JKECTKOCTh YXYAUIAET OPTaHOAENTHYEeCKHe CBOMCTBA BOABI, IPUAABAA el
TOPEBEKOBATEIYL BKYC M OKA3bIBAsi BO3AEHCTBYE HA OPTraHbl IIHIIIeBAPEHMA.

Cyxoil ocraTok B uioHe 1993 r., aBrycre, cenTabpe 1995 ropa orBeuan TpeGOBAHUSIM
['OCTa, a B OCTAALHOE BpeMs — [I0 MecCsIlaM, Ce30HaM IIOCTOAHHO MPeBLIIan
HOpMBI. MakcrManbHOe COAEPIKaHIe CYyXOro OoCcTaTKa B KaHanre KBIZKeTKeH
AOCTHUTAO B AeKabpe 1994 roaa 3,5 1/a, a MEHMMaAbHOe — B ceHTIOpe 1995 ropa 0,65
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r/A. Boaa copeprkaraa GOABIIIOE KOAMYECTBO COAEH, OTPUIATEALHO BAUSET Ha
pPacTUTeAbHEIE B JKUBOTHEIE OPraHW3Mbl, TEXHOAOTHIO IIPOM3BOACTBA U KAYeCTBO
TIPOAYKLIMHY, BLI3LIBAET o6paaoBaHHe HaKWIKU Ha CTEHKaX KOTAOB, KOPPO3MIO U
3aCOAEHMe IOYB.

ITpu AAUTEABHOM YIIOTPeOASHMHN IUTLEBOM BOABI, COAEpPIKallleldl 3HAYHTEABHOE
KOAMYECTBO HHUTPATOB (0T 25-A0 100 Mr 1o a30Ty), pe3KO BO3pacTaeT KOHI[EHTPALINS
MeTreMOrA0OMHA B KPOBH. HUTpAT —HOHEI BXOAAT B IPOrPaMMEI 06S3aTeABHEIX
HAOATOAEHHMH 38 COCTABOM IUTLEBOM BOABI, SBASIOTCS BaXKHBIMH ITOKA3aTEeAIMU
CTelleHHW 3arpA3HeHUs. B NUTLeBOIM BOAE BOAOIIPOBOAHEIX ceTedl ropopa Hykyca
copeprRaHue HATPAToB ¢ Mad 1993 r. mo moab 1996 r. BO Bcex ce3oHaxX ropa He
IIPeBHIIIAAO HOPMY. MaKcuMaAbHas KOHIEHTpanusa HUTpaTa HabAroparachk 25
anpeada 1994 ropa (12,0 Mr/a), a MUHIMaABHASI ero KOHIEHTpaIs — 25 mapTa 1996
ropa (2,5 Mr/a). @Top B MEpHOA UCCACAOBAHUS MOCTOSHHO HaXOAMACH HIDKE
HOPMEL.

MakcHMaAbHOE COpepIKaHue KpeMHUSA B COCTaBe IUTHEBOM BOABI BOAOIIPOBOAHEIX
cetelt ropoaa Hykyca 19 uroas 1994 ropa pocturao 6,98 Mr/aA ,a MUHHMaAbHOe — 24
ausapsa 1995 roaa, Koraa oHO cHu3MAOCE A0 0,08 Mr/A. KoHnenTpanusa cyAbdaToB B
Aekabpe 1993 r., HosOpe 1994 r., saBape, MapTe 1996 r. mpeBLIIara HOPMEL, a B
OCTANBHOE BpeMsi BcerAa Obnina HM>Ke HOPMBI. 12 Aekabpsa 1993 r. KoHIIeHTpaIus
cyabdaTr HOoHOB pocTuraa 900 mr/a, a 19 moas 1994 ropa cHM3mAACE A0 130 Mr/a
(puc. 4). B ocCHOBHOM, IIOBHINIEHNE COAEPKAHUA CYAb(AT —MOHOB HaGAIOAQETCS B
OCeHHe — 3UMHUY IIePUOA T'OAA.

CopeprKaHue XAOPHAOB B AHBape, eBpane, anpeae, Mae, uioae 1994r., aaeape 1995
I. IIPEBHIIIAAO IIPEASABHO AOIYCTHUMEIE KOHIIeHTpanuKu. MakcuMaabHaa
 KOHIIEHTPAIUA XAOPHAOB HabOAropanack O anpead 1994 r. u pocturana 1160 mr/a, a
MUHUMaABHasA B —HroAe 1993, 1994 rr., (110 Mr/a).

INoBrImIeHHOE COAEpPIKaHME MOHA XAOpa HAaOAIOAQeTCSA B 3UMHe —BEeCEHHUH TIePHOA
- ToAd.

Copepsrarune Xeaesa 9 asrycra 1993 ropa AOCTHTAO 1,33 Mr/A. MunumaasHOE — 22
MapTta 1995 roapa (0,01Mr/A). B ocTarbHOe BpeMsi KOHIIEHTpAIIMS JKeAe3a OCTaBaAaCh
HIDKEe HOPMBL.

2.2 Bompocsl 3ApaBoOXpaHeHHs

IIpoBepeHHBIE MEANKAMU UCCAeAOBaHUS Ha Teppuropnu HO>xuoro IIpuaparbs
TOKA3LIBAIOT, YTO B IIOCAEAHee BpeMs H3MEHUAUCH IPUYUHEL CMEePTH
(oHKOAOTHUecKHe 3aboAeBaHUs, BPOKASHHEIE IOPOKY, THOeAb IIN0AA) U IMOSIBUAKCE
crrennrdecKre 3a00AeBaHM, BEI3BAHHEIE 3arPA3HEHNEM OKPY’Kalolllel CpeAbl, a
TAK)XKe YBeAWYHMAACh JacTOTa OOpaTHUMEIX HapyIIeHUH 3A0POBBA (HecHnemumdaeckue
3a0oreBaHUS, OTKAOHEHHS B (PU3MIECKOM M HEPBHO — IICUXHMIECKOM Pa3BHUTHH,
HApPYIIeHUs AN OCAOKHEHMS TeUeHUS U HUCXOA0B 6GepeMeHHOCTH U POAOB U T.A.),
CBSA3QHHBIX C 3arpA3HeHHeM OKPYJKAalOIel CPeABL.



B X0OA€e COITMOAOTMYECKOTO MCCAEAOBAHUS, IPOBEASHHOTO BCeMUPHBEIM GaHKOM,
BBISICHHMAOCE, YTO OTCYTCTBHE BOABI XOPOIIEro KaueCTBa BAUGIET Ha IPOAYKTHRHOCTD
CKOTa, 3A0OPOBLE YeAOBeKa M IOHIJKAeT IIPOU3BOAUTEABHOCTE TPYAA.

Cpeau >xuterett KapakarnmakcraHa Irpa3po uale HaOAIOAAIOTCS 3abOoAeBaHUS
OPraHOB ABIXaHUSA U KOJKM, BEICOKAs MAGAEHYECKasd CMEPTHOCTh, BPOKASHHEIE
AedeKTHI, paK MHUIIEBOAZ, JKEAYAKA B APYTHX OPTaHOB, PACCTPOMCTBA JKEAYAOYHO —
KUIIIEYHOI'O TPaKTa. ’

BceMupnas opraHusanua 3ApaBOOXPaHeHHsI IO KOHTPOAIO 3a 3arpa3HeHueM
IIUTHEBOM BOABI CBUAETEABCTBYET, UTO HCIIOAB30BAHKE BOALI C KOHIIEHTpAIHeH
HaTpusa 100 Mr/A DPUBOAUT K IIOBHIIIEHMIO aPTEPUAALHOTO AGBASHUSA V ACTeH.

[TpoBepeHBIe HAMM MHOTOASTHHE MOHUTOPHHIOBBIE MCCACAOBAHMS KadeCcTBa BOALI B
SMUITEHTPe 30HBI APAABCKON KAaTOCTPOMEI IOKA3LIBAIOT, UTO B Pe3yAbTaTe
XO3IHUCTBEHHOH 1 MHOMI DAEATEeABHOCTH YeAOBEeKa IIPOUCXOAAT yCTOfI'{I/IBBIe
OTPHUIIATEeABHEIe H3MEHEHU OKPY Kalollel CPeABl, YIPOJKaIoIIe 3A0POBLIO
HacCeAeHMs, COCTOSHHIO €CTeCTBeHHEIX 3KOAOTHMUECKUX CHUCTeM, FeHeTHIeCKOMY
(poHAY pacTeHu! M JKUBOTHEBIX, IO3TOMY BIIOAHE BO3MOJKHO OOBABUTL TEPPUTOPUIO
Pecry6auku KapakaAmakcTaH 30HOM Yepe3BRIYANHOW 3KOAOTHMYECKOM CUTYaIlMH.

2.3 TlocaeacTBHUS

AHTPOIIOTEHHOE BO3AEUCTBYE IMPOSBASETCS B YMEHBIIIEHUN CTOKOB PEKU U PE3KOM
€XXKETOAHOM BO3PACTaHUM CYXOrO OCTATKAa >KECTKOCTU 'MAPOKapGOHATOB, CYAB(ATOR,
XAOPHAOB HATPUS U MarHus. B pesyabraTe IOANBA MUHEPAAN3OBAHHBIME BOAAME
~opolIaeMbIe ITOYBHL Ha Teppuropuu Pecnybamky KapakaanmakcTaH IOABEPraroTcs
BTOPHWYHOMY 3a8COACHUWIO, 1 OTPOMHAs IAOUIaAb OKYALTHBUPOBAHHBIX 3eMeAb
BBIXOAWUT U3 0G0pOTa M CTAHOBUTCH HEIIAOAOPOAHOM.

- ITpouncxopuT rAy6oKOe IpeoGpa3oBaHUe IPHUPOAHEIX KOMIIAEKCOB M3 — 3a
3arpsA3HEHHOCTH BOALI B PeKe AMyAA@phe, IIOCKOALKY Ha AeAbTe OTPaXaloTCs BCe
HeraTHBHEBIE Pe3YABLTATHI XO3ANCTBEHHON AeATEARHOCTH HaceAeHUs BCcero 6acceriHa
peku AMmyaapeu. OKpy’Karolas cpepd MOCTOSTHHO HaXOAWUTCS MOA HETaTHBHBIM
BAMSHHEM eCTeCTBEHHBIX IPHUPOAHLIX, & TAKKe BLI3BAHHLIX aHTPONOTeHHBIMU
BO3AEHCTBHAMU (PAKTOPOB.




Pazpea 3
PexoMeHAaIun

[Tpobaema obecnieueHUs HACEASHHS TUTHEBOM BOAOHM XOPOIIEro Ka4ecTBa B
STUIIeHTPe 30HBI APAaABLCKOM 3KOAOTHMYECKOM KaTacTpo(ul He OYAEeT pellleHa, MoKa
He OYAYT IPHHATE KOHKPETHEIe MeDHI II0 IPeKpalleHuI0 COPOCOB KOAMEKTOPHEIX

BOA, B AMYAAQPBIO.

Boanl kananoB KeiskeTReH u KyaHEIIDRapMa, HECMOTPsI Ha NUTAHUE U3 AMYAapLH,
cTanu Ooaee MUHEPAAU30BAHHBIMY, 3a(DMKCHPOBAHO YBEAWUEHUe COAEHOCTH II0
Mepe YAAAeHHS OT TOAOBHOM YaCTH KaHAAOB.

Nsmenaomasaca cpepa o6uTanus B SOUIEHTPe APaAbCKOM SKOAOTHUECKON
KaTacTPo(Hl, XUMHIECKOe 3arpsa3HeHre HCTOYHUKOB IINTLEBOM BOABI IIPEBLIIIAI0T
aAaNTAlOHHEBIE BO3MOYKHOCTH YEAOBEKa, UYTO OTPHIATEALHO CKa3LIBAeTCSA Ha
3AOPOBBEE HACEASHUS.

AMST 03A0POBACHIS KATaCTPOMUIECKON IKOAOTHUECKOH CHUTYAIMH B I0JKHOM
[Tpuapanrbe TpeOyeTCs IPOBECTH CAEAVIOIINE MEPOIPUITHS:

o KaTeI'OpI/lTIeCKI/I 3dlIPETUTH CﬁpOCLI IIDOMBIINACHHEBIX U KOAAGKTOPHO —
APE€HAKHEBIX BOA B PYCAO AMYAapLI/I Ha BCeM ee INPOTSOKEHHH.

¢  TlpekpaTWTh BEIpAIIUBaHNE TEXHUYECKHUX KYABTYP Ha BCeM IPOTSIKEHUHN
pPeKu AMyA@pBH.

*  YcTaHOBUTH CHeNuaAbHbIe KOHTPOABHBIE IIYHKTHI IO aHAAU3Y U HAA30DY 3a
Ka4eCTBOM BOABI HIDKE Ka’KAOTO HACEAEHHOTO ITYHKTa, OAU3KO
PacIOAOKeHHOMY K peKe AMyaAapee.

¢ ' IIIrpadoBaTh BceX BMHOBHUKOB 3arpsA3HEHHT BOA AMYAAPHH U
NIPUAETAIONUX 3€MEAB, TIOAYIeHHEIe CPEACTBA HCIIOAB30BATE AAT
TIPOBEACHUS KOHTPOABHEIX PabOT IO OIIPEASACHUIO KAUYeCTBa BOARI U AAS
AEUEHVSI AIOAEH, O3A0POBACHUS OKPYKAIOWEH CPEeAL B HA3OBBSX.

* Ha BceM IPOTS)KeHUN peKU AMYAAPBH B CPOYHOM IIOPSIAKE HAAO CO3AATh
BOAOOXPAHHBIE 30HEI, IPEACTABASIONINE COOON 3aITUTHLIE TOAOCHL U3
A€epeBLEB MUPUHOMN 5— 15 KM.

*  DKoaormdeckad Karactpoda B [Tpmaparbe MOKeT GBITH IPeAOTBpPAlleHa
' AHMIIL B YCAOBHSIX JK€CTKOM OXPAaHBI BOA PeKH AMyAaphH.

. Boakr peku AMyAapBH OUYeHBb CHABHO 3arps3HAIOTCH (CYXOH OCTATOK,
xwéctroctyu, HCO3,C], SO 4, Na, Mg,) BecHO¥ (MapT, aupeAb, Ma# ) u
OCEeHBIO (CeHTSI0ph, OKTAOPE, HOAOPE ), IIO3TOMY, B 3TH IIEPHOABL I'OAQ IPH

7



IIOAMBE ¥ IMPOMEIBKE OpPOIIaeMBIX IIOUB 0cob60e BHUMaHHWE HAAO OOPATUTh
Ha KaUeCTBO OPOCHUTEALHBIX BOA,.

AIOASM, JKUBYIIUM B SOUIEHTPE 30HBI 3KOAOTHYECKOM KaTacTPOQHLI,
IpejpAaraeTcss B MapTe, alnpeae, Mae, CeHTAOpe, oKTI0pe, HOAGDe
KCIIOAB30BaTh AAS MIUTHSI TOABKO OUHINEHHYIO BOAY.
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