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Abstract:

The present work focuses on the evaluation of the groundwater quality by chemical and bacteriological analyses
to ensure its suitability purpose at Khan-Uul District of Ulaanbaatar. Approximately 80% of this area is covered
by network water supply and the rest utilize well water to fulfill their needs. Physio-chemical parameters of
major ions for the 43 locations of water samples collected from March 2019 to April 2019 have been
experimentally determined and evaluated by comparing their values with standards of the Mongolian National
Standard (MNS 0900:2018) for potable water. Results show higher concentration of electrical conductivity
(11%), total hardness (16.27%), calcium (20.9%) and magnesium (18.6%) are found to be higher than the
permissible limit when compared with the guidelines of the MNS. The spatial distribution of various physio-
chemical parameters were also plotted in the GIS environment to determine suitable groundwater prospecting
sites for drinking. The resultant integrated water quality map shows that except for some parts at 12" and 14"
Khoroo area, water quality in the Khan-Uul district is unsuitable for drinking. Four samples (9.3%) of
groundwater are contaminated by bacteria which makes the water unsafe if consumed untreated. Fifty three
parameters have been selected for assessing the groundwater quality. In some areas revealed a high content of
Strontium, Manganese, Uran and Nickel exceeding maximum allowed content.

Tyaxyyp ye: well water, quality, microbiological analysis.
Opuma

Y CHBI HOOII HUIT HyTar A3BCTAPUHH XOMKIDH XapHIIIaH ayITYi TapXax, YaHap Haipiaraapaa eep
eep Oaiiraaraac yCHbI WUX9HX HO6II yyJjapxar MyxXuj Oadpimmk Xyp TyHazacaap OOTHHO Xyralaasi
HOXOTJOr OHIUIOTTOW. ['a3phlH JOOpPX YCHBI MX3HX HEeIl Hb XaHrailH Oyc HyTarT, rodi
TOIIOB TOMOOXOH TOJIBIH XOHAMA aryynarnada. JKumnms He YnaanOaaTap XOTBIH XYBb] TOBIOPCOH
YC XaHTaM)XHH TOJ 3X YYCB3p Hb TYyyJ TOJNBIH XOHAWWH JaryyX Ta3pblH JOOPX YCHBI TOMOOXOH
opayya Oaiix 0ereej yCHbI HOXOH C3I03TAIX OOJIOMKTOW. ['a3pbiH JOOPX yCHBI HOOIl Hb JIaH TaHII
YCHBI TOO XAMXK33 OyC TYYHHWH YaHapaac IIyyJ XaMaap/ar ydpaac ra3pblH I0OpPX YCHBI TOOH OOJIOH
YaHapBIH Cyjaajraar XxamTaj Hb cymiax maapmiarataidi (Alley. et al., 1999). CyymuiiH sKunyyasna
AnaHrysa YmaanGaarap XOT IIWT CYYPHH Ta3pyyldaJ XYHUH YHI aXWularaaHbl HOJIeereep YCHBI
YaHap Halpiaraj eepwieT rapd, yamaap 0oxupaonr ouit 6omk Oaiina (HsmuaaBaa 6a Oycan., 2019).
l"a3pbIH 100PX YCHBI XMMHWH Haipiiara Hb Xyp TyHAJaCHBI YCHAAC TajiHa TyXalH yCHIT aryyink Oyii
APAAC-AYNYYITURH XapwuillaH YATWINAH Yp IYHIIT OYpAIIdH TOrTOHO. THWiM33C TyxXalH YCHIT
aryymk Oyil Tasap HyTTHHH Xepc, 4yjyylar AaBxXapraj sBarjax Oyl XWMHUWH ypBaJbIl TaHWH
MDBJICOHIIP XYHHMH YW aXusularaaHaac UpIdAYHA rapu OOJOX Ceper HeNIeeJUIHMHTr TaciaH 30TCO0X
0O0JIOMKTOH yupaac ra3pblH JOOPX YCHBI YaHAPBIH CyJaliraa Hb dyXall ad xonoornonToi rom (JKas3zan
6a Oycazn., 2013).



Khan-Uul district *

3ypae 1. Xan-Yyn oyypeuiin Hymae 036c2ap33c yCcHbl copbly a8CaH Y32yyo
Cynanraanbl 30puJiro

DHAIXYY CynanraaHsl 30pWIIr0 Hb YlaaHOaaTap XOTHIH XaH-YyJ IyYpPruiH HyTar A3BCriIpT Oalprax
(Bypar 1) raspblH JOOpPX yCHBI YaHap Haipiara, OOXHPAOATHIIT XUMHHH BJIEMEHT, OOXUPUIBIH
Y3YYIRIT, XYHZ XOPTOH JIIEMEHTHHH aryyinaMX, MHUKPOOHOJOTHHH MIMHXHITIATIID HIHHXKIIX
YXaaHbl YHIICIDITIUAP TONOPXOMIDK YCHBI YaHAPT HATJCIH YHAIID) Orex, XYHUH 3pYysl MIHIAUNH
[raapJyiara XaHraxryi yChIl X3pXoH caibKpyyiax Tai I33p 30BlIeMK 00JI0BCpyynax siBaan Oaiinaa.

Cynaaraaunsl Tajaoai

XaH-YyI Iyypar Hb Ta3ap 3YHH OafpIuIeH XyBb YaaHOaaTap XOTHIH OapyyH ypa X3caorT bora xan
Vynein ap xopMmo#, Xaran TyysislH xeBeeH opiigor (3ypar 1). Huiician VYiaanGaatap XOThIH
ra3pbelH raaapryy OyXamme3 Xoia yyncaac Tyyd TOJBIH CaB XOHIWH YHIVIICOH HAIYYTHIH
Torroyooroi oM. TanbaitH yHamudxyd enmep 1200-1500 m Oaitna. YimaanOaatap XOTBIH ycaH
XaHTaMXHUH] alluriax Oy yCHBI YHIC3H 39X YYCB3PYYZ Hb Tyys roislH maryy TapxcaH ajUTIOBUHH
rapaJiTaid 3JICOH YHIKIAICTIN Xalp XalpraH XypAacHbl HyX CYBIHJ aryynarjacal yc Oaitna. ['eonoruiin
TOTTOIIBIH XYBBJ YJiaaHOaaTap XOTBIH OYC HYTIHMIH X3MXKI3H] TapXcaH XypAac 4yayyJIrHiH Hac,
JIUTOJIOTH, THATIIPUNAH HYX CYBIUMJIT 30HXHJICOH, 3CBAJI aH LABLIMIT 30HXWJICOH Oaiijan, raspblH
JOOpX YCHBI CyAJarAcaH TYBIIWH, XOJ©JIreeHUH TOPX 33P3T NMPAKTUKUNAH OOJIOH OHOJIBIH HIMHKTIH
XY4YHH 3YHICHUHT Xapraj3aH HYX CYBIPXdr 2 jaaBxapra, 2 OypmdJ, ycakcaH aH Iapiar 2 OycHir
cyanaauua suracad Oaiinar. OpuuH yen YiaaHOaaTap XOTBHIH TOBJIOPCOH YC XaHTAMKHUH X3PATL33T
XaHraxx OyH 53X YYCBIPYYA TOJIOLIEHMI HacTail ajUIIOBUIH XypJac Oaxb YCaXXCaH JaBXaprblH YCBIT
05100pJI0H Tyr33K OaitHa (Otronrysa, 2018).

Cynanraansl apra 3y

l'azpplH 10OpPX YCHBI 4YaHapbelH cyjpainraar XaH-Yyn JYYPTMMH 3apUM XOPOOJBIH HyTar
JPBCrIPT Oalpiax axk axyWH HADMK Oaliryyiuiara, MproHUi rapracaH TYHHH XyJATHHH ycHaac cOpbIY
aB4 TYWIPTIACAH 00iHO. YYHI: Ta3pblH A00OpX ycHaac 43, ralaprelH yCHaac 2, HUUT 45 yCT 13rac
YCHBI COPBII aBY XMMH, HSH CYJUIAJIbIH IHHXHUITIIH] XaMpyyJlaH YHUIr3) yrHaaT erced (3ypar 1).

Cynanraanj; xamparjicaH XyATHHH YCHBI (U3WK-XUMHHH Y3YYJDJITHHH TapXalTbhlH 3ypariajbir
ArcGIS 10.5 nporpammein ArcToolbox mpcHumit mHTepnonsuu (Inverse Distance Weight-IDW)
X3PATJIYYPHUNIT alllUIiIaH rapracad. X33puiH cyaanraansl axisr 2019 onsl 3 gyraap capaac 2019 onbl
4-p capbIT TyycTall XUHACHH.

X99pHUiH X3MKUAT Cyaajraaraap MOHUTOPHHT CyIalraaH]] XaMmparicaH yCT IPTYYIUHH Oaitprivi
TOOPXOMIDK, OPYHBI OMYMIIIAN XHUiK, (OTO 3ypar aBy, YCHBI COpBIUIONT, T33B3pmaaT MNS 1SO
5667-3:2012 craHmapThir MePAJIOT OOJTOH COPBIUIONT XUHIIII.

Conrocon 1maryyma ycuel temmeparyp (Hach Multiparameter), pH (pH wmerp), maxwnraan
namxyynax yaHap (EC merp), Huiit yyccan spmdc (TDS merp), Oymunrapumn (TypOouaumerp) rax
M3T amapxaH XYBHpaMTrail y3YYJIATYYAUNT razap 93P Hb TOJOPXOHIDK, O0aKTepHUOIOTHUHH
IIMHXHUIITIAT COPBI] aBCAH 610PTOO XUMK I'YHIPTIACHH (3ypar 2).



3ypae 2. Yenwr pH, L/[Y, Oynuneapwiun moodopxoiinioey

YcaH maxp MOHBI 33 TaH MIAHXUITIAT 00PUHH XYPIIIHTHIH Y CHBI IMAHXWITI3HAHA TabopaTopu”-T
XMiCOH. YYHI: 93XyyHuit apraap (epemxuii xaryymar, Ca; Mg; COs; HCOs; Cl; TINY ),
cnektpodoromerp 6Garaxx (NHs*, NO2, NOgz, SO4? "F, Fe) ammrnan tomopxoiincon. Lipryymsac
COHTOH Onyni 31eMeHTHiH 10 copbUbH MHUHXIITIAT ON0H YIICHH UTTAMKIRI Oyxuit “SGS IMME
Mongolia” XXK-uuit naboparopr Muaykimiin xaBcapcad mia3MbeiH macc cnekrpomerp (ICP-MS)
amuraan 53 snement (Cr, Cu, Hg, Pb Mo, Mn, As) togopxoiincon. Hsauruitn 6oxupmoarer Colilert-
18 conromon opuunr ammriaan Quanti-tray 2000 6omon Boekel naky6atop Garaskaap HUHT r3I3CHHI
caBxaHiapbin Oynruitn Gaktepu (I'CBB), mymaaHa TICBIPTIH TDAICHUIA CaBXaHIAPBIH OYJITHiTH
oakrepu (37 xama taceapmii ['CBB), E.coli (Escherichia coli) 3spruiir Amepukuitn EPA cranmapr
apraap TOJIOPXOMJIOH Yp AYHT rapras.

Cynanraansl yp AYH

XaH-Yyn Iyypraasc SHAOXYY cyaairaaHa xamparacaH Hudt xyaruiH 11.6% Oyroy 5 xyaruitH yc
APIPCIKUITIAPID CTAHAAPTHIH IMaapiiiara XaHTaxTyd ‘“JaBcapxaraac JaBCTail® yCTail, XaTyynruiH
xyBpa 16.27% Oyroy 7 Xynmar Hb CTaHAapTaac JlaBcaH ‘“‘Maml xaTyy’ YycCTall XYHWUH YHI, axyWH
XIPITIPH] TOXUPOXOOPryi OaliHa. MoHro yican mepaeraex Oaiiraa yHAHBI ycHBI ctaHnapT MNS
0900:2018-taii xapbiyynaxan HuiT copbunbl 20.9% Hp KanpLuMiiH aryynamk enzaep, 18.6%-x
MarHuiiH aryynamX eHjiep 0aiiraa Hb J33p AyphJACaH Xepc UyNyyJITrHiiH Halpiara, THAPOTeOIOTHIH
HOXIIONTIH  XOJOOOTOH XaTyy YyCHBI CY/UIYYJ OHJ XapblLAHryil ux Oaliraar XapyyJnk
Oaiina.Cypanraany xaMmparacaH XyATYYOUHH YCHBI YaHApbIl SPIICKWIT, XaTyyJjraap Hb aHTHJIaH
Jlapaax XyCHAITH[ XapyyJiasB.

Xycuasem 1. Cydaneaano xampazocan xyo2yyoutii YCHbl dPOICHCUTM, XAMYYAUUN AHSULATL

IPI3CKMIIT, MI/JI XaryyJar, Mr-3KB/J

Awnrunian XyAruiH T00 | 931X % | aHTHIan XyAruidd 100 | 331X %
Hou mpHr 12 27.9 Mauu 306510H 5 11.6
IIpHrar 19 44,18 | 3eeneH 13 30.2
LpHrarayy 7 16.27 | 3eerneBtep 13 30.2
Jascapxar 4 9.3 XaTyyBTap 5 11.6
Jagscrait 1 2.32 Xatyy - -
[opsor - - Mai xaryy 7 16.27

Huiit xynar 43 100.0 Huitt xymar 43 100.0

T'a3pvin 000px YCHYBL PUIUK-XUMULIH Y3YYAINMULH MAPXATMBIH 3yPa2



XY]-uitH cyganraaHn XamparicaH XyATYYIUWH YCHBI (GH3UK-XUMHHH Y3YYIIATHHHTApXAITHIH
syparnansir ArcGIS 10.5 nporpammera ArcToolbox 13chuit uatepnonsiu (Inverse Distance Weight-
IDW) Xa3parnyypHiir amuriad raprax, IyYPrHiAH X3MXKIIH] lapaax 3ypraap xapyyias.

Uaxsaraan aasesyy-uax wansp (EC) + Huer yyeeun sanc (TDS) #*

+ [ [r— +

3ypae 3. XV/[-uiin cyoaneaand xampazocan yseyyoutin ychl yaxuieaan oamocyyiax yaosap (EC), nuiim
yyccan oasc (TDS), nutim xamyynae, pH-uiin mapxanm

XaH-Yyn AYYPrUHH Ta3pbelH JIOOpPX YCHBI HaxwiraaH aavkyynax dansap (LIJIY) epren xypasun
xam63m33kx EC 138-6373 pS/cm xypu, aynnak aryymamk 696.5uS/cm Gaiiraa Gereen COHCIOJOH,
Bysat-Yxaa, Hucax, MopuHTHifH maBaa 33par ra3pyyAblH I'3p XOpooJonn IyHmkaap 1634-1984
pS/cm 6yroy “Yumabl yeHBI 9aHapeiH ctaHgapT MNS 0900:2018”-x 3aacuaac 1.63-1.98 maxuH nx
Oaiina. 3aiicaH BHJUTQX XOTXOHBI XyAruiH ycHsl I[JIH xamruiin 6ara 138uS/cm Gaiiraa 6om bysat-
Vxaan rapracan uproHuil xyaruidH ycann L[JIU xamruitn ux Oyroy 6373 pS/cm xypu HIDPCOH.
Cypanraansl yp AYHI3C Xapaxaj XyIATYyAuilH yCHbI HUAT yyccaH apadc nasc /TDS/ epren xypasH
x35109133k 83-3206 ppm xyp4, ayHaax aryyinamx 352.7 ppm 500 Mr/ia-33¢ X3T3pCedH 7 yeT 1ar OailB.
I"a3pbIH 100pPX YCHBI YaHApPHIH ©OPWISITOH] TyXaiiH OyC HYTTMHH IeOJOTMiH TOITOL, TEKTOHUKUIHH
OHIYTOT OOJIOH XYHUH YiI axuiuiaraa (3aaraii 6oxup ycHsl xasarnan, XAA, Horoousl tanoai, LLITC,
OOXHp YCHBI IyTaM XOOJIOWH HIBYMIIT, HYX9H JKOPJIOH) 30HXMIOX XY4MH 3YHIc Oommor OaiiHa.

T'aspein goopx yeusl TDS, EC-uifH XxaMaapiibIl TOOIOX00 aapaax ToMmbéor (Hem,1959) ammurmax
TOOI[0X rapraHa.

TDS (in ppm)=0.64*EC (in micromhos/cm)

Momnron yncan mepaeraex Oyi 2018 omm Garmaracan “XypaamdH Oy OpUMH, 3PYYIT MIHIAWAT
XaMmraajgax amynryd Oaiman. YHIHBI yc 3pyyn axylH maapaiara, TYYHI TaBurzax xsHaar MNS
0900:2018” cranmapTan 3aacaH yHO-aXyHI X3pOIVIdDX YCHBI XYJIPX aryyilamX 7 MI-3KB/II-33C
X3TIPCOH 7 YCT LPrIAC TaJHA 30XUMXKTOH XOMIKID 5 MT-3KB/II-39C XATIPCOH 5 YCT 13T, Mall Xaryy
ycraii (9.45-40.30 mr-3kB/in) Oyroy yHuHbI yeHbI crannapTeiH [MNS 0900:2018] 3eBmeeperaex 1331
X3MXK33 (7 MI-3KB/J)-HI3C WIYY XaTyyJjartaid H3p Oyxuii 7 xyzaar Oaifraa Ty SAr33p XyATHHH yCHIT
XYHHMH YHA, aXyW]l 300JIpYYIDK XOPIIJIdX Hb 3YUT3H IOM.

Xumuiin naiipnaza, 6ypanosxyyu-1on uonyyo

Epenxwuii spmycxuntuiid 90-95 XyBHTr 6 TOPIUIH HOH 3319X 06ree] TIArdp Hb YCHBI HalWpJarsir
TOJOPXOMIIOTY TOJM MOHYYZ (MaKpO3JIEMEHT) oM. YYH/: KaTHOHOOC HAaTPH, KaJbll, MarHN, aHHOHOOC
XIopHua, cynbdar, ruapoxapboHaTeiH woHyyn opmor (XKaszan, 2011). Oepeep xdm031 3Ar33p



HMOHYYABIH aryyJjraac yCHbI 3pI3CKHWIT Xamaapaar. Opyysd axyWH Tanaac aBd Y3B3J THIAIIIPHUIlH
JOTPOOC Kajbll, MarH, XJIOP, CyJb(aTeIH HOHYYA Hb XYHUH aMbApalll dyXall YYPIrToi OHOMIIBXUT

Kasbumitn vapxars * Maruuiin rapyare *

sanementyya tom (Hapantysa Ga Oycan, 1996). Cynmanraanj xamparicaH yCT IPTYYIHHH YCHBI
Haiipnara Jaxb roJl aHHOH, KaTUOHBI aryyJlaM>KUUr QYYPrUuiH XAOMKI3H] Taprax, epeHXUN TapXaaThil
4—p 3ypart xapyyJias.

3ypae 4. XV][-uiin cyoaneaano xampaeocan ys2yyoutin YChvl Kaaby, MAZHU, XJI0p, CYIb@am uoHbl mapxaim

Kanei (Ca®"), Marau (Mg?*)

Cynanraany xaMmparjcad HUWMT 43 ycT LBTMHH Kaslbll, MAarHUIH aryyJinaMKUNT XapyyJICaH TapXaJlTbIH
3ypraac y3BaJl HHMUT copblbiH Ca?* MOHBI  aryymamsk xamruiin uxmed 477.0 mr/n, xamruiin
Garamaa 10.0 mr/n, nynmkaap 58.3. mr/n, HuiT copbubiH M@?* HOHBI aryynamk XaMIHiH X9
200.6 mr/n, xamruiin Oaragaa 3.0 mr/n, gyamxaap 17.8 mr/n Oaiina. TyxaiinOan BysnT-Yxaaruiin yct
r (W-32), Mopunruiia gaBaanst xyaryya (W-36, W-37), Hucax (W-39), Concroson (W-35) 1prr
Ca?" uownsl aryynamx 134.3-477 mr/n, Mg?* uons! aryynamxk 80,3-200,6 mr/n Tyc Tyc uispy Oaiiraa
Hb MoHroa yncan mepaex Oyd yHmHBI ycHBI ctanaapt MNS 0900:2018-1 3aacaH 3eBHIeepermex
7931 XaMk33 60s0ox 100 mr/i (kasir), 30 Mr/ia (Maruu) -39¢ XaapcoH Oaiina. Xapun XY J[-uiid 2-p
xopoonsl xyaryya (W1, W2, W3, W4), 4-p xopooo, Hyxrtuiin amubl xyaryyn (W40, WA41L), 7-p
xopoonsr 10-p xacor (W43), 10-p xopoonsr 3apum yer maryya (W33, W34, W35, W38), 11-p
xopoonbl General town, 3aiican Bwnax, Jlarmmpu 3aiican Buutaxx, Dreamland, Astra Villa 3apar
XOTXOHYYABIH TYHU# Xyaryya, 12-p xopoonst 5 yer mar (W21, W23, W24, W25), 13-p xopoonsr 4
yer mor (W17, W18, W19, W20), 14-p xopooHooc copsIl aBcan HuiitT 5 yer (W28, W29, W30, W27,
W31) waryyauitH ryHuid XyAruidH ycana kanbuuiiH aryynamsk 10.0-71.1 mr/a, MarHuidH aryyiaamxk
1.8-29.8 mr/n Xyp4 WIBPCOH Hb CTaHmapTazn 3aacaH xamkdd (30 mr/mm®)-ooc xoTposryit Gyroy yHI
axyWH Imaapjiaraja TOXUPCOH yC XIpITrIkK OalHa.

Cynbdar (SO4%)

Cynbdar Hb GalfranuiiH yCHBI 3pJ3C NaBCHBI YHACOH XACAT 0ereej cynb(ar UXTIH yC Hb XYHHH Ouen
30XUMK MyyTaiiraac yCHBI XaTyyjar YaHapbhlH HOJNOIUIMHr uX3craadr. Oepeep x31651 SOs% Hb
ycany Oaiiraa Ca?* moHBI X3MK33r99p Tojpopxoiornox Gaiinar (Barcyx, 2012). Ycan maxe SO4>
HOHBI TOJI 9X YYCBAP Hb CyNb(haThIH 6repIini, TyHaMman uynyyiar oM. Cy/anraaHaac aBy y3BdJI HUNAT
COPBLIBIH SO4% MoHBI aryynamk xamruiid uxuds 1410.0 mr/n, xamruita 6aragaa 4.0 mr/n, KyHpKaap
84.0 mr/nm mwmpcsH Gaiina. 9-p xopoonsr W-32 mprase 6ycan (1410.0 mr/n) yer moryya SOs% MoHbI



aryyyiamkaap YHJ axyiH X3paripsHa Toxupy Oaliraa 6a yHuab! yeHbl cranaapt MNS 0900:2018-rait
xapbityynaxan SOs2 MOHBI aryyaamk (30BIIOOPOraex 331 XaMk33 500 MI/i) X3T3pCoH Y3yyIdITTyi
Oaitna. Tyxain6an, 10-p XOpoOHBI HyTar A3BCTAPIAC COPBII aBCAH 2 I3TT CYIb(AThIH TapXaJIThIH aBY
y3Banr W-36, W-36 narr 275.0-315.0 mr/n, 12-p xopooHs! HyTar a3Berapaac aBcad W-26 marr 290.0
Mr/n GaifHa.

Xnop (CT)

Xnopun Hb OaliranwifH sMap 9 ycaHn Oaibk 00mox 0ereeja amTiarmax xssraap XYPTI XOMXKIIIIIP
aryynargax Oaifxaj XYHUH d3pYyYJ MOHIDI XOp HOJeeryi K Y3H?. XJIIOPBIH XAMKID 3apuMiaa
APIPCHKUATHHT UXICTIIAT TON y3yyaut Oonpor. XY /I-uiiH HyTar A3BCTAPUNH XIMXKIIHI XUUTJICOH
XJIOPBIH €pOHXHMI TapXalThlH 3ypraac xapaxaj cyaajiraanj xampariacan HUUT copblbiH Cl° HOHBI
aryynamx 1pr W-32-1 xamruiia ux 482.8 mr/n, upr W-43-1 xamruiin 6ara 3.6 Mr/i wimpd, AyHmKaap
42.0 mr/n aryynamxtail OaifHa.

TyyJ1 roIbIH YCHBI YaHAPBIH cyaairaa /Slapmaruiin ryyp, Conruno goon/

Cynanraanbpl @XJIbIH XYP39HI XOTHIH TOBUHH 6 IYYPrUAH HYTTHMI XaMpyyJiaH YCHbBI COpPBLIABCHBI
ragHa Tyyn rodelH garyy YiaanOaarap XoTooc j33u1 Slapmaruiin ryyp opuumi, COHTMHO aMpanT
opumooc Tyc Oyp 1 copbll aBd, Tazap A33p XIMXKHIT XWIK, YCHBI XUMHUWH Haiipiara, dyaHap, HSIH
CyIJIaNbIH Y3YYIITYYIUUT TOAOPXOUILIOO.

@omo sypae 1. Tyyn eon-Aapmazuiin 2yyp (3yyn), Tyyn con-Coneunvr ampanm (6apyym)

Taarasp COppLOHA XUMCOH IMUHXWITHUN AYHII3C y33X34 SapMmaruiiH ryyp opuuMa Tyys roJisiH
Haxwiraan Jamkyymiax daHap 97 puS/cm, COHrHHO aMpajiThiH 3YYH YpA LOIT 12 JaXuH HAIMIIIIK,
1142 pS/cm-T XypeoH.

Ter 1PBIpIIX Oalryyjsamikaac IPBIPIINAA Trapu Oyid xasrmaia OOXUp yC HHUIIIXIIC OMHO aBCaH
LIMHXUIITI3I33p TOJBIH YC Hb XUMUNH OYPaNI3XYYHHH XyBbJ MMIPOKapOOHATHIH aHTHiH, KaJbLIUHH
OynruiiH, 1-p TepauiiH, yaHapBIH XyBbJ HOH LIPHIAT, Malll 300JI6H ycTail 6aiiB. Opranuk Oyc rapanraii
OOXUPIOATHIH Y3YYIIAT 000X aMMOHMIH HOH 3.0 M/t midpcHUIT YcaH OpYHBl YaHAPBIH Y3YYJIIT
MNS 4586:1998 cranmaprrail xapbllyyiaaxaja 6 AaXuH HX, )XKHHIILIPX Oomuc /ymOyyp Goamc/-biH
X9MXKI) 26.95 mr/n Gaiiraar “T'ajapreiH YCHBI LPBpUitH 39pruiiH anrmwuibiH HopMm™ /T'YI3AH/-toii
xapelityynaxaja “bara 33par 0oXupaoaTTon” rac3H aHrmian opx OaiiHa. Tyyn ron COHTHHO OpYMM
TOJIBIH YCHBI Halipiiara eepusieriex rojbliH YC Hb XUMHUIH OYpAIIdXYYHUH XYBb]l THIPOKAPOOHATHIH
aHTUiH, HaTpUHH OynruiiH OaifraaruiiH ragHa OynauHrap, GOXMPAONT HX33p WJ3PY, LIap HOTOOH
OHIeTIH, Xap HOTOOH TyHanactau, YHIpTIH 0ok ['YI[3AH-oop “Mamn ux 00XHpHONTTON” OGOMIK
OaiiHa.

Tyyn roapH ycHbl IWHHKUITSHANA 2019 0HBI 4 qyT33p capblH AYHT YCHBI YaHAPBIT HI3PXUMIDX IO
Y3YYRATYYA33p YcaH op4Hbl yaHapbiH y3Yy/anT MNS 4586:1998 crangapT maxp XyimpdX aryyiaamK
/maammn XA rax/-tait XapeIlyyiaH gapaax XyCHAITI Y3YY/I9B.

Xycnsem 2. Tyyn 2onvli YCHbl XUMULH WUHICULZIIHULL XAPLYYYICAH OYH

Nunexc

MNS 3 10 | 05 20
4586:1998




Tyyn- 1.2 2.0 3.0 85.9 | 26.95 C?,
Sapmar
Tyyn- 102.2 | 295 | 36.8 | 818.9 | 159.1 CNg,
CoHruno

Tavinbap: bXXs-6uoxumuiin xspaeyzsm xyuunmepezy, I[IH9-nepmaneanamoin ucanoax wanap, Kb-Kunizeosx 6oouc

@omo 3ypae 2. BXXs mooopxoiinoxod 6s1020c baiieaa

Hb

VYnaanbaatap ~ XOTHIH  I[PBIPIDX  TOB
Oaiiryynmamkaac IPBIPIINI rapy Oyil xasraan
Ooxup yc HuiicHdC noom Oyioy COHTHHO
AMPAITBIH OpYAM OHOXUMHUH  XIPATTIIIT
xyumnreperd /bXXs/-uitn aryymamx 102.2
Mmr/nm Oaiiraa Hb XYIIPX aryyiaamkaac 34
JIAXUH, MEpPMaHTaHATBIH HUCONJPX YaHap
MINY/-p1a aryymamk 29.5 wmr/n Oaiiraa Hb
XA-aac 2.95 naxvH 1aBkK0d.

VYcan naxp aMMOHHIH a30ThIH aryyiaamx 36.8 mr/m xypy, XA-aac 73.6 maxuH gaBcaH OOXHPIOI
wp4, “T'agaprblH YCHBI IPBPUNH 33PTHIH aHTHIUTBIH HOPM -TOW XaphIlyyliaxal yyccaH 00IUCyyabIH

Xyypait ymmrmn  /spasc/, mnepMaHraHaThiH MCOMIEX  daHap /TIMY/-bIH  X9MKIIrI3p

“I/IX

OOXUPIOATTON”, KUHIDIIRX Ooauc [ymMOyyp Ooanc/ 0G0NMOH QUMK Y3YYIIATIIP /TyHTamar daHap,
yH3p amT, eHre/ “Mamn ux OOXHUpPAOATTOI” TICOH aHrua opk OaiiHa. Cynmamraaraap Tyya ron
COHrMHO OpYMMJ TOJIBIH YCHBI OPTaHUK OOJUCHIH OOJIOH aMMOHHUIH a30ThIH OOXUPI0I WIBPY L3B3P
1or /Tyyn ron Slapmar/-Tai xapbllyynaxaa Man ux 00XUpaoiaToi Oaiiraa Hb Xapariaax OaiHa.

@omo 3ypae 3. Tyyn convin 6oxupocon batioan

Hsin cynuiajblH IIMHAKHIITIHMI YP IYH

Xycnoem 3. Tyya 20nvin YCHbL HH CYORATIIH WUHNCUAIIHUU OYH, 100 M

CopbLBIH HAP Huiit I'CBB
Tyyin roa- Slapmar WIIPISTYH
Tyyn ron- Conruno >2419.6

Hynaann taceaptaii 'CEB E.coli
WJIPISTYH WJIPISTYH
>2419.6 430

100 mn ycan oaxe 6axmepiin moo /MPN/, 'CEB* 2203cnuil casxanyapuin 6yneuiin 6akmep

Tyc ayypruiia cynanraanz xamparacad 4 xyaar 6oyoH Tyyi TonbH ycana Oyx TOPIUH HsH, OakTep
wpesH OaiiHa. YyHa: 2-p xopoonsl Hytar “Tymsn mmp” XXK-Huil apbc mmp OoJoBcpyymax



yinasapuiin 25 merpuita ryauii xyaart HTCBb-84.2, ITI'CBB-37, E-coli 13.1, 4 upronuii Xyaruiid
ycaHa 0akTep TyC TyC HJIIPCOH Hb XaH-Y Yyl AYYPTUAH HyTar A3BCTAPT OOXUPAOT UX Oalraar MITIIK
Oaiina. Tyynwma Tyyn ron fapmar opuuma HSAHTARH OOXHpION Wip3dryd 60n COHTMHO OpYHUMA
xamruiin ergep O0yioy HI'Cbb>2419.6, ITT'CBEb>2419.6, E-coli 430 Tyc Tyc wipantait Oaiina. 37
XOMJ yprajar raadcHuii OynruiiH caBxanuap (Total coliform)-si Gakrep ycana wimdpu Oaiiraa Hb
LIMM HITIRII XOT UX, YC X XIMIKIIrIdp OOXUPI0IICOH Oaiiraar Xxapyysok OaliHa.

Buyni 3jieMeHTHITH IIMHKUITIIHUN AYH

Xycnsem 4. XV][-utin xyOeutin ychbl Ouyul 31eMeHmMyyOUuliH azyynamic, MK/l

Ne XyaruiiH Gaipuiui, Hap st | Mn | U |

MNS 0900:2018 2.0 0.1 0.03
1 | 2-p xopoo, “Ku D¢ D¢p” XXK-uwmit | 0.189 | 0.248
HHY Ylinasapuii xynar
2 | 9-p xopoo, bysaut-Yxaa, upronmii xyaar | 6.540 0.0361

3 | 12-p xopoo, Conrunsl ampantsia xynar | 0.161 | 0.933 0.0012

buunn sneMeHTUiH JIr3PIHTYH MIUHAKUITI3HUN JYHT33p 3apuM 3JIEMEHTYYIl CTaHJapTaac JaBik
WiI3p4 Oaiiraa yuup Iaamua JaBTaH MIHHKUAIMI3H] XaMpyyJlax Iraapajiaratai.

JAyruasar

XaH-Yyn AYYpruiiH raspbelH JOOpPX yC Hb €pOHXUH XMMHIH Haipriaraapaa HMX3HXIID
THIIPOKapOOHATHIH aHTUHH KaJNbUUHH OyiruitH, 1-2-p TepnuiiH ycTail 00, YaHapHIH
Y3YY/IRATYYA Hb X3JI03J133J1 MXTIH, SPIACKHITHHH X3MXKIITI3P HOIH IPHIAIIIC JaBcTail
(135.7 3488 mr/n), eponxuii XaTyyIrHiH XIMIKIIrIdp Mail 3eeieHeec Maml xaryy (0.75 -
40.30 mr/m) r3C3H aHTUNIAN XaMpariax OaiHa.

Xan-Yyn nyyprasc cynanraaHji XaMmparacaH HUMT ycT LPruiH 88.37% 3pAscKunT X3BUIH,
APYYJ aXyiH maapjuiarall TOXHPCOH ycTtail Oaiiraa 6omosu 11.6% Oyroy S ycr upruiin yc Hb
APIDCKUITIOPID YHA aXyHH XIPOITLPdHJ TOXUPOXTYH, XaTyylaruiH aryymamxkaap 16.27%
Oytoy 7 yCT IPTHHH yc XaTyy, HUHT copblibiH 20.9% Hb KalbIUH aryynaMmx eHuep, 18.6%-
Il MAarHAHH aryyjiaaMX eHJIep YHIHBI YCHBI CTaHIAPTBIH IIaapjjiara XaHraxryi OaiiHa.
bysant-Yxaa, Hucax, 3atican, COHTHHO OpYUM/I 3PIACIAT, XaTyy YCHBI CYIUTYy Taapaigak,
XapbIIaHTYH WX JPICKHITTIH, Mall xaryy ycrail OaiiHa. DArssp 3pAdCKWIT, MarHUiH
aryyiampkaap 3pyyJl axyiH maapanaraja TOXUpOXIyil ycTal ra3pyyAblH 3apuM Hb TyxaiiOain
3aiicanruiiH amaHj Oalipiiax XOTXOHYYIBIH XYyATMHH YCHBI 4YaHaphIl CaiXpyyJsax
TEXHOJIOTHMHH acCyyJIbll IIUHABIPIIYK Yajaxryd Oaliraa Hb Cyjgairaa [AHKHITIIHIIC
xaparjnax OaifHa.

XyH aM, YHIIBAD, K axXyiH Ta3pyyl TOBIOPCOH pailoH Iaxb XyAIHiH yCaHA OOXHPIOITHIH
Y3YYIIRATYYA WIPIX XaHAara Tyr3dMdJI aKArIarjak OaiHa. XaH-Yyil AYYPTARH XOMKIDH]
HuiT 43 ycr pruite 9.3% Oyroy 4 copbll HIHTHITH 0OXUP0NTON Oaliraa Hb Japaax 3yHimac
XaMmaapcaH 'K Y33k OaiiHa. YYH[: HYX3H KOPJIOHTOWT0O OHPXOH T'YHUH XyZAar rapryyJica,
XaTyy IIWHTOH XOT XaArajaac XepcHUi 0a ra3pelH T'YHHH yc OOXMpPIOX, IPBIP YC HBb yC
xaArajax caBaHA OOXHWpIOX, TYHHH XyATUHH XaMTaaJaldTelH Oycdn OapwirslH OO0JI0H
YHILABIPHIAH XOT Xasraal XasicaH 33par Hb y¢ O0XHPIOX HOXIUIMUT OYpAYY/DK OariHa. YyH33C
2 Hb TPIICHHUH caBXaHLpaap OOXHpIACOH Oaiiraa Hb XalgBapT ©BYMH YYCIX 3PCIAI OHAOD
OaiiHa.

XaH-Yyn AYYpPTUHH Ta3pblH JOOpPX 3apuUM XYAArTCTPOHLM, MaHraH, OULl, YPaHbl aryyjlaMmx
craanapt (MNS 0900:2018)-n 3aacan 3/1X-HI3¢ 1aBX HIIPCIH OailB.

CypanraaHg xampargcaH 10 xygar TyTMbiH 2-5 XygarT Hb apuyH U3B3p
XamraanantbiH 6yC TOrToorooryi, XyarmiH 3praH TOMPHbBIT LEMEHTIH Xy4unT
Xnnraaryn, 250 meTpasac gotorw 3ang Goxvpayynard 9x yycBap GampLumx
Galiraa Hb axyiH Waapanarag HUAUAxXryn 6annHa.
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