MOHIO YICbIH BONOBCPOJ, LUNHXMNIX YXAAHBI AAM
IAPYYN MOHONWH WNHXTTSX YXAAHBI UX CYPIYYIb

Map 6Gu4ManuinH apxTam ©

YAHOAIbIH ©HEPLIGLIO

rOBUUH AUMIYYObIH YHOHbI YCHbl XUMWWH
3APUM JJNIEMEHTUMH ATYYNAMX, 9PYYJ1 AXYWH YHIII393

E 720105 Op4Hbl 3pyyn MaHA

HuiArmuiAiH apyyn MaHAWMH MarucTpbIH 33p3ar FOPUICOH HAr C3A3BT ByTaan

YnaaH6aatap xot
2013 oH



MOHIO YICbIH BONOBCPOJ, LWMHXTNSX YXAAHbBI AAM
IAPYYNN MOHONWH WNHXTTSX YXAAHBI UX CYPIYYIb

YAHOAIbIH ©HEPLIGLIA

rOBUAH AUMIYYObIH YHOHbI YCHbI XUMUWH
3APUM INEMEHTUAH ATYYITAMX, 3PYYJ1 AXYWUH YH3INI33

OpasM LUNHXUNTI3HUIA axnblH yaMpaard:
AHaraax yxaaHbl JOKTOp 3.9pA3H3amMmar

IpaaM LUMHKUINTIIHUIA aXIbIH 36BIeX:
AHaraax yxaaHbl JOKTOpP N.Bonopmaa

OPa3M LWNHXUITISHUIA aXKITbIH LLYYMXKNAry:
AHaraax WWMHXII3X yXaaHbl JOKTOP b.bypmaaxas

YnaaHbaatap xot
2013 oH



TOBY XYPAAHI'YN
FOBUMAH AUMIYYObIH YHAHbI YCHbI XUMUWH 3APUM JJIEMEHTUWH
ATYYINAMX, 3PYYJ1 AXYWUH YH3NI33

YHaacnan

XYH ambIr 4aHapblH Waapanara xaHracaH yHAHbl —ycaap XypanuaaTan XxaHrax
acyygan Hb O3NXUWA HUATMWAH ©GonoH ©Oyc HyTar, ync OpHyyAblH TynramgcaH
acyyanblH Har 6oncoop BanHa.

[anxunH XyH amMmblH HUAT Hac GapanTtbiH 4 XyBUWT YC XaHramx, apuyH L3Bap, apyyn
axyvH Hexuieec wanTtraancaH es4nen a3amk banHa.

MsHraHbl xenknuinH 30punTyyabiH banran opyHbl TorTBOpTON Gamanbir xaHrax
30punTbiH 6.16-0 MoHron ync 2015 oH xypTan xyrauaaHg 6atanraaT yHOHbl YCHbI
XaHram»rym, camxpyyrncaH apuyH UaBpuiAH Banryynamkug xampargaary XyH amblH

333X XyBWIT Byypyynax 30punTbir 43BLUYYC3H.

MoHron opHbl XYHUNUAH TapxanTblH cyganraa (HOMX, 2005)-raap yHAHbl YCHBbI
XYHUNUAH yricelH  gyHaax  aryynamk 0.014+0.003 wmr/n, roBb, Tanm X33puiH
(0.19£0.03) 6yceg wux 6awcaH. [opHoroBb, [oBbcyMG3p, HyHaroeb, Cyxbaatap
anMryyablH XyArMdH YCHbl HUIAT copblblH 31.0-50.0 XyBbA XYHUAM WMMA3PC3H Hb

XaMrmnH nx XysbTamn bancaH.

“YnaaHbaartap XOTbiH Xyp33anaH Oy opYHbl 6OXMPANbIH 3pyyN M3HAWAH 3PCANUIAH
ypbaduncaH yHanraa” cyganraaraap (HOMX, 2002 oH) YB xOTbiH Byx AyypruunH
YHOHbI ycaHg xapTyranrbiH aryynamx JOMbB-bIH 36BNeMX X3MX33HI33C WX, YHAHbI
yCHbl cTanfgapTag 3aacaH 3 X-H33c 1.3-10.7 gaxmH nx XaMmxaaTan unapcaH baiHa.

MeH cyynuiiH Xunyyaag mMaHan yncag yyn yypxanH onbopnont 3pyYuMTan sBargax
Danraaraac Gawranb opYvH OOMOH XyH amblH 3pYyn MIHA3A Y3YYynax 3pchan,
Heneenenuir epreH XypasHa cyanax Llwaapgnara yycasg 6awHa. Unmag assp
AypbAcaH cyfdanraaHbl yp AOYHIYYO, HUATMWAH X3parula, Wwaapanara Hb 3HIXYY

Cydanraar asyynax yHO3cnarn BoncoH.

3opunro: [0BUIH alMryygblH XYH aMblH YHOHbI YCaHL XMMWAH 3apuM 3NeMeHTUIAH
aryynamkumir TOAOPXOWUIK, 3pyyn axynH YH3MNras erex.
MaTtepuan, apra 3yu: ArlvMHIMAH cypanraaHbl 3arsapaap cyganraar ryiuaTracaH.

loBuiiH 5 anmar (FoBb-Antain, MoBbcymb3p, [opHoroBb, OyHAroBb, ©MHerosb) 63



CYMbIH TeBUIH 142 xyarmnr xampyynaH YHAHbI ycHaac Aaax aBax MNS ISO 5667-
2:2001 cTaHpapTblH garyy 33X aBcaH. YC CyBrMWH yavpaax raspblH TeB
nabopatopua Varian 720 —ESICP wmapkuintH “Optical Emission Spectrometer”
Baraxxuir awmrnad YcHol yaHap. COHroCOH 3neMeHTYYauir MHAYKUUAH Xxon6ooTon
nnasmblH OMNTUK LauapranTbiH CnekTpoMeTpuiH apraap Ttogopxonnox MNS I1SO
11885: 2011 craHgapTblH apradnanaap AO33KWHO COHrOCOH 3neMeHTYYAUAH

aryynamxumir To4OpXOWUmnCcoH.

LnHxunrasuuin yp ayHa Modron yncap meppergex 6airaa YHOHb! YCHbl apyyn
axymH waapgnarbiH ctaHgapt (MNS 900:2005) 6onoH O3MB-biH YHOHbI YCHbI

YaHapbIH y,D,Mp,D,aM}KMI;fH 30BNEOMXK X3AMKIITIN XapbLyyJiaH YH3JIIa3 erceH.

Yp ayH : CypanraanHg xampargcaH guinanx (71.1% 101) xygar Hb yHAO, axywH
(28.9% 41) Hb xonumor (yHA, axynH 6onoH ycanraaHbl) 3opuynanTtaap 6yx ynupang
awwurnarggar 6ormHo sHOaHT GonoH ryHui xygruiar (78.8%  112) paBamrannk
GanHa. CynanraaHbl OyHr33p HUAT XyarninH 58.5 XyBba apuyH L3B3Ip XxamraananTbliH
Byc Torroorooryr, 70 XyBb XYOArMWH 3PraH TOWPHBIM LEMEHTIH XYYUNT XWUNraarym,

41.4 xyBb Hb 250 MeTpaac goTorw boxupayynary ax yycsap 6anpmk banHa.

CypanraaHg xampargcaH Hun gasaxuinH Cd, Co, Cu, Ni, Zn, Sb —biH aryynamx Hb
ctaHpaptag 3aacaH 3[X-H33c 6Gara bGanHa. XapuH papaaxbe 6 3neMeHTUH
aryynamx 3[X-H33C UX MNapcaH.

Menre (Ag*) Cypanraang xampargcaH HUAT 142 xyarmnH 57.7 (82) xyBbg
MEHIeHUIN aryynamx unapcaH, 52.8 (75) xyeb Hb 31X (0.1 mr/n)-33ac nx aryynamxran
0a [23KYYOMWH MEHreHun ayHaax aryynamx He 2.15610.39 mr/n, xamruiH ux
aryynamx Hb 14.2 Mr/n unapnaa.

Temep (Fe2+ Fe3+). CynanraaHg xampargcaH HuAT 142 xyormnH 24.6 (35) xyBbA
TOMPUINH aryynamk unapcaH, 22.5 (32) xyeb Hb 30X (0.3 mr/n)-3ac nx aryynamxramn
DbaviB. MnNapcaH [O33XyYyOUWWMH TeMpuUWAH AyHOoax aryynamk Hb 33.49+9.35 wmr/n,

XaMrumH Ux aryynam Hb 218.5 mr/n unapcaH.

Xap Tyranra (Pb%"). Cynanraana xampargcad HUAT 142 xyaruiH 53.5 (76) xyBba,
Xap TyranrblH aryynamx wunapcaH, 4.9 (7) xyBb Hb 30X (0.01 wmr/n)-2ac wux
aryynamkran 6anHa. UnapcaH O33KyyOWAH Xap TyranrbiH AyHAaX aryynamx Hb

0.013x0.005 mr/n, xamrninH nx aryynamx He 0.37 mr/n 6annaa.



Xpom (Cr**). CypanraaHg xamparacaH HUAT 142 xyaruiti 16.1 (23) xyBb/l XPOMbIH
aryynamx mnapcaH, 0.7 (1) xyBb Hb 30X (0.05 mr/n)-aac ux aryynamxran banHa.
MnapcaH AaaxyyaunH XxpoMblH gyHaax aryynamx He 0.008+0.005 mr/n, xamMrniH nx

aryynamx Hb 0.13 mr/n 6ans.

XyHuan (As**). Cypanraang xamparacaH HWAT 142 xyarviiH 74.6  (106) xyBba,
XYHUNMAH  aryynamx wunapcaH, 154 (22) xyBe Hb 30X (0.01 wmr/n)-2ac wux
aryynamxrtani 6GanHa. WNapCcaH [33XYYOUWH XYHUNMWUAH OyHOaX aryynamx Hb

0.008+0.001 mr/n, xamrunH nx aryynamx He 0.71 mr/n 6annaa.

Manran (Mn). CypanraaHg xamparacaH HuMT 142 xygrviH 41.5 (59) xyeba
MaHraHbl aryynamx unapcaH, 36.6 (52) xysb Hb 30X (0.1 mr/n)-3ac ux aryynamxran
GanHa WnapcaH [33XyyaMAH MaHraHbl gyHaax aryynamk He 4.13+1.55 wmr/n,

XaMrmnH ux aryynamx He 0.24 mr/n 6annaa.
OyrHanT

1. CypanraaHg xampargcad 10 xygar TyTMbiH 4-7 XygartT Hb apuyH L3B3p
XxamMraanantblH ©yc TOrTOOrooryn, XyarvidH SproH TOMPOHA LUEMEHTIH Xy4unT
Xuiraaryin, 6oxupayynard ax yycesap 250 meTpaac gotorw 3ang banplunx banraa

33par Hb 3pYYN axynH Waapanarbir XxaHraxryn 6anHa.

2. CypanraaHg xamparacaH HUAT XyArmiH ycHbel gaaxuuid Cd, Co, Cu, Ni, Zn, Sb-
MAH aryynamk Hb ctaHaapTag 3aacaH 3[AX-Ha3ac Gara, 3apum XYArWAH YCHbI
naaxkunng Ag, As, Fe, Mn, Pb, Cr-blH aryynamx Hb ctaHgaptag (MNS 900:2005)

3aacaH 3[X 6onoH J3MbB-bIH 36BNeMX XaMXK33H33C Ux banHa.

3. TOBWMWH anMMryyablH yHAOHbI ycaH KagbMu, 33C, Lanp, kobanbT, HUKeNb, cypbMa
39par 3apumMm 3neMeHTUMWH aryynamx 0ara, XapuH medre (A, OolA, OylrA),
xyHuan (A, OolA, OylA), xpom ([A), Temep (A, TC OolA, OylrA, emlrA),

maHraH (FA, dolA, Ayl'A), xap Tyranra (FA)-blH aryynamx ux unapcaH 6ams.



ABSTRACT

HYGIENIC ASSESSMENT ON CONTENT FOR SOME CHEMICAL ELEMENT’S
CONTENT IN DRINKING WATER OF GOBI PROVINCES

Background: To provide of sufficient and clean water is one of the important issues
of public health problem in many countries and regions of world.

Diseases caused by poor hygienic quality insufficient condition four percent of
diseases of world population caused by drinking water supple poor hygiene and
sanitation. Mongolia proposed to decrease its shares of inhabitants without access to
safe drinking water and improved sanitation, as per Millennium Development Goal
6.16 which aims to ensure environmental sustainability.

"Arsenic prevalence in Mongolia" study showed that the national average content of
arsenic in drinking water was 0.014+0.003 mg/I (2005).

The highest content of arsenic was found in drinking water in desert and plain
regions (0.19£0.03 mg/l). And 31.0-50.0 percent of all samples collected from wells
in Dornogobi, Gobisumber, Dundgobi and Sukhbaatar provinces were contained

arsenic.

Result of the “Environmental contamination risk in health predictive assessment of
UB city" showed that lead content in drinking water of all districts of UB city is 1.3-
32.2 times higher than WHO recommended level, and 1.3-10.7 times higher than the
threshold outlined in MNS.

As a result of the mining boom, internal migration is increasing a mining active area.
These trends have prompted us to study the hygiene and selected metals’ content in
drinking water of the Gobi provinces.

Goal: Provide a hygienic assessment and determine selected some chemical
elements’ ccontent in the drinking water of Gobi provinces.

Materials and Methods

We used is cross-sectional study design. Water samples collected from 142 wells of
the 63 soums of five Gobi provinces. In accordance to the national standard (MNS
ISO 5667-2:2001)



The content of selected elements and the overall quality of the samples were
determined in accordance with the ISO-MNS 11885:2007 standard, using a Varian
720-ESICP Optical Emission Spectrometer Water Administration Office laboratory.

Results of analyses were assessed by comparison with the drinking water standard
of Mongolia (MNS 900:2005) and the recommended levels stated on WHO

Guidelines for drinking water quality.

Results: Majority of the sampled wells were drinking and household use (101 or
71.1%), mixed usage for drinking, household use and irrigation were 28.9% of the
total (41 wells). By type, the majority (78.8%) was deep ground wells with around the
year utilization.

More than half of the studied wells (58.5%) did not have defined sanitation zone, and
70% were not protected from encroachment. 41.4% of the wells were located within
250m of family houses, ger area , pit latrines, or livestock barns, drainage and
sewerage. The content of Cd, Co, Cu, Ni, Zn, Sb in samples were within the
standards. Content of following 6 elements were exceeding the standard.

Silver (Ag*) We found content of silver in 57.7% (82) of the sampled wells, in 52.8%
(75) of the wells the content of silver was exceeding the recommended level of
0.1mg/l. The average content of silver in samples was 2.156+0.39mg/l. The
maximum content was 0.24mg/I.

Iron (Fe** Fe**) we found content of iron in 24.6% (35) of the sampled wells, 22.5%
(32) of the wells contained iron exceeding the recommended level of 0.3mg/l. The
average content of silver in samples was 33.49+9.35mg/l. The maximum content
was 218.5mg/l.

Lead (Pb?*) we found content of lead in 53.5% (76) of the sampled wells, 4.9% (7) of
the wells contained lead exceeding the recommended level of 0.01mg/I. The average
content of lead in samples was 0.01320.005mg/l. The maximum content was
0.37mg/l.

Chrome (Cr**) we found content of chrome in 16.1% (23) of the sampled wells, 0.7%
(1) of the wells contained Chrome exceeding the recommended level of 0.05mg/l.
The average content of chrome in samples was 0.008+0.005mg/l. The maximum
content was 0.13mg/l.

Arsenic (As*) we found content of arsenic in 74.6% (106) of the sampled wells,

15.4% (22) of the wells contained arsenic exceeding the recommended level of



0.01mg/l. The average content of chrome in samples was 0.008+0.001mg/l. The

maximum content was 0.71mg/I.

Manganese (Mn) we found content of Mn in 41.5% (59) of the sampled wells, 36.6%

(52) of the wells contained Mn exceeding the recommended level of 0.1mg/l. The

average content of chrome in samples was 4.13+1.56mg/l. The maximum content

was 0.24mg/l.

Conclusions

1.

4-7 out of every 10 wells were not protected and did not have defined
sanitation zone. No concrete and cement paving done surround the wells.
Wells were located within 250m of contaminating source thus violating

Mongolian water hygiene requirements.

The content of Cd, Co, Cu, Ni, Zn and Sb in water matched samples was
national standard levels. Content of Ag, As, Fe, Mn, Pb, Cr were exceeding

the MNS900:2005 and WHO recommendation in some samples.

The average content of some observed elements were higher than some
provinces. (Ag- Gobi-Altai, Dornogobi, Dundgobi), (As-Gobi-Altai, Dornogobi,
Dundgobi), (Cr-Gobi-Altai), (Fe-Gobi-Altai, Gobisumber, Dornogobi,
Dundgobi, Umnugobi), (Mn Gobi-Altai, Dornogobi, Dundgobi), (Pb-Gobi-Altai).

Key words: Drinking water, chemical element, hygienic assessment, Gobi provinces



FAPYHUr
TOBYUYMNCOH YTUIAH XKAFCAANT
3YPIUINH XXAFCAANT
XYCHOITUAH XATCAANT
BYNAr 1. YOUPTIAN

1.1. CypanraaHbl axnblH YHO3CN3N

1.2. CypanraaHbl axnblH 30pUnro

1.3. CyganraaHbl axnbiH 30punT

1.4. CypanraaHbl aXXnblH LWWH3N3T Tan

1.5. CyganraaHbl npakTuk a4 xondorgon

1.6. CyganraaHbl axnblH €C 3y1

1.7. CypanraaHbl axnblH 6yTaL, XaMXK33

1.8. Cypanraar xananuyyncaH bangan

1.9. CynanraaHsl axnblH yp AYHr X3BNyyncaH 6angan
BYN3r 2. X3BN3NUAH TONM

2.1.Hap TombEO

2.2. YHOHbI YyCHbI 3X YYCB3p

2.3. YHOHBI YCHbI YaHap

2.4. YHOHBI YCHBI X3P3arnaa, XaHram XypTaamMxK

2.5. XUMWAH 3NEM3HTUNH LUNHX YaHap, 3pyyn MIHOWUAH Heneenen
BYNAr 3. CYOANTAAHBI MATEPWAN, APIA 3YI

3.1. CypnanraaHel 3arsap

3.2. CypanraaHbl xypaa 6a TyyBap

3.3. Maaas, matepuan uyrnyyncaH apra

3.4. Yp ayHrunH bonoscpyynant
BYN3I 4. CYOAITTAAHDBI YP OYH

4.1. YCHbI 9X YYCBIPUWH 3pyyn axywH waapgnara

4.2. YHOHbI YCHbl XMMWUIH 3apyMM 3NeMeHTUAH aryynamx
BYNAr 5. X3JLU3MX
BYN3r 6. AYTH3ANT
BYN3I 7. 3eBJlI6MX

HOM 3YW
TANAPXAIN
XABCPANT

|. Mapgaanax xyynac
ll. TaHWyncaH 3eBLIeepPnNUIMH Xyyaac
lll. XyarniuH Tenes 6angan ToOOPXOMNOX acyyMx

10

10
11
11
12
12
12
13
13
14
15

15
16
18
21
28
38
38
38
39
42
43
43
55
82
92
93



