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Abstract

HYGIENIC ASSESSMENT AND ARSENIC CONTENT IN DRINKING WATER IN GOBI
PROVINCES

Ch.Unurtsetseg’, I.Bolormaa’, E.Erdenechimeg?,
"Public Health Institute of Mongolia, ? Health Sciences University of Mongolia

Background: A water supply sufficiency and quality standard has been still important object of the priority issues
of countries, regions as well as the Worldwide.

In December, 2003, the General Assembly of the UN announced to worldwide a decade named as “Water for life”
with duration of 2005 — 2015.

Ensure environmental sustainability objective 6.16 within MDGs of Mongolia proposed to decrease a share
of inhabitants without safe drinking water, and a share of inhabitants not provided by an improved sanitation
infrastructure, respectively.

After Mongolia shifted to a market economy system, production rapidly developed, and rapid increasing of mining,
population centralization in urban areas and use of the chemical elements were basic and necessary conditions
to study an arsenic content in drinking water of Gobi provinces.

Goal: To determine arsenic content in drinking water of Gobi provinces and provide a hygienic assessment.

Materials and Methods: Research study designed by cross-section methods and analyzed one action data. In
total of 62 soums from five Gobi provinces (namely Gobi-Altai, Gobisumber, Dornogobi, Dundgobi, and Umnugobi)
were selected as a research sites. Samples are taken according to the standard MNS ISO 5667-2:2001 from total
of 142 deep drilled wells amongst 62 selected soums. According to the ISO-MNS 11885:2007 standard, arsenic
content (As) were tested in the samples by using Optical Emission Spectrometer with brand name of Varian 720
—ESICP.

Test analyses were assessed after comparison with the content level of arsenic in drinking water standard of
Mongolia as coded MNS 900:2005 and the recommended levels stated in “Guidelines for drinking water quality”,
developed by the WHO.

Results: Arsenic contents were presented 106 samples, represented 74.6 percent of the total samples from the
142 deep drilled wells in the selected sites of 62 soums among 5 Gobi provinces. In additionally, existing arsenic
contents in 22 samples were 15.4 percent of the selected samples counted 1 to 6 times higher than the drinking
water standard of Mongolia as coded MNS 900:2005 and the recommended levels stated in “WHO - Guidelines
for drinking water quality”.

Total drinking water arsenic contents across the selected 5 Gobi provinces were statistical mean 0.0084 + 0.0009
mgl/l.

Conclusion: 15.4 percent arsenic contents in drinking water in Gobi provinces were greater than the drinking
water standard of Mongolia as coded MNS 900:2005 and the recommended levels stated in “WHO - Guidelines
for drinking water quality”.
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Tynxyyp yr: XyHuUan, ryHui xXyaar, yHOHbl YC, FOBUIH
anmar

YHpacnan:

XYH ambIlr 4aHapbiH LWaapgnara XaHracaH ycaap
XYPINLU33Ta XaHrax acyydan Hb O3MXUW HUWTUIAH
©onoH Oyc HyTar, yrnc opHyyablH TynraMmacaH acyyasbiH
Har 6oncoop GanHa [3].

HYB-bIH Epenxun accambnenH 2003 oHbl Xl capbiH
xypangaaHaac 2005-2015 oHbIr “Yc ambpanblH 39X
Bynar” onoH yncbiH 10 >xwun 6onroH 3apnacax [4].

MsHraHbl XenKNUMH 30punTYyyablH Banranb Op4YHbI
TOIrTBOPTOW BananbIr XxaHrax 3opunTbiH 6.16-0 MoHron
ync 2015 oH xypTan xyrauaaHg Oatamraar yHOHbI
YCHbI XaHraMXrym, camxpyyrncaH apuyH LU3BpPUIH
Danryynamxma xampargaarym XyH amblH 33113X XyBUAT
Oyypyynax 30punTbIr 43BLUYYIIC3H [2].

[OonxuiH HMN334 yrC OpHbl XYH aM yHO axyugaa
XYHUJIMIAH aryynamX MXTaW YyCbIr X3parnax 0OarHa.
A3/ TMB Hb HyTarwmMam XanbspuiH  XYHUJTMIH
Tapxantaapaa Janxung Tapryynaar 6ereen HATXAr,
baHrnagew, Xatag, TarBaH 33par opHyyaag tapxant
eHaep Ganpar GawHa [5, 8].

OOMB-bIH cypanraaraap, rasap HYTrMAH OHLLIOITON
XOrnbooTONroop yycd Oym ©BYHYYAI3C YHAHbI YCHbI
XYHUJIMIAH  aryynamX WX3CC3H33C XYH amblH OyHA
M34pP3NUNH GOMNOH apbC CarncTblH ©BYNIONT HAIMIr4dX
fanraar TOrTOOX33. XYHUJIMAH XOPASOrblH aHXHbI
Toxmongon 1920 oHg BypTrargcaH 6ereea ryH epMuUnH
XyOTWH ycaHg XYHUINUAH aryynamk eHaep baviraaraac
YYCax Gairaar TorTooxaa [9].

2005 oHg HOMX-rminH xnncaH MoHron gaxs XyHUMNAH
TapxanTblH cyganraaraap YHAHbl YCHbl  XYHLJTMIAH
ynceliH gyHaax aryynawek 0.014+0.003 mr/n rapcaH

[7].

Table 1. Study framework, arsenic existent
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MaHan yrnc 3ax 33anuninH 3auiiH 3acarT LUWUIHKUH OPCHOOC
XOWLL YANAB3PMan Xypaautan Xenkumx, Yyn yypxamnH
onbopnonT, TeB CYypWH raspbiH XYH amblH HArTpan
MUX3CC3H, XUMWUAH OOAMCBIH X3P3rnasd  HIMIrOdK
Bawiraa 39prvnr YHA3CNOH roBMNH avMryyablH YHOHbI
YCHbI XYHUAVMNH aryynamkuir cyanax Lwaapgnarartam
BanHa.

3opwunro: NoBUMH aiMryyablH XyH aMblH YHOHbI yCaH
Jaxb XYHUMWUIAH aryynamxuiir TOOOPXOWIDK, 3pyyn
axyWH YHamMras erexep cydanraaHbl axrblH 30pUIro
OPLLMHO.

MaTtepuman, apra 3yu:

Cypanraar tapxBap 3yWH H3r arlvMHIMH 3areapaap
aByyncaH. losuiiH 5 anmar (loBb-AnTan, FloBbCyMO3p,
HopHoroBb, [yHOroBb, ©MHEroBb)-uiH 62 CyMbIH
TeBUMH ryHU xygraac 2011 oHbl 10-11 pgyraap
capyygag MNS ISO 5667-2:2001 ctaHgapTbiH garyy
099X aBY, HUAT 142 XyarniH ycaHg XyHUnuinH (As)
aryynamxuinr Varian 720 —ESICP mapkuiin “Optical
Emission Spectrometer” 6araxxunr awimrnan ISO-MNS
11885:2007 cTaHAapTbIH Aaryy LUNHXM3B.

CypanraaHbl yp gyHr “SPSS-18” nporpamm awwurnaH
©OnoBCPYYNanNT XM TEBUIH XaHA 1arbiH Y3yynanTyya
©onoH bycag aHxgary y3yynanTyyaunr TogopXonnoB.
LWvHkunrasHum gyHr MoHron yncbiH YHAHbI yc MNS
900:2005 crtaHgapt 6onoH O3MB-biH YHAHbLI YCHBbI
YaHapblH yaMpOaMXUIAH 36BNeMXU 3aacaH XYHLINAH
aryynam XamxaaTon XxapbLlyynaH YHIM9B.

Yp oyH: Cyganraang xampargcaH roBuiH 5 anmrii
62 CyMbIH TOBUNH HUAT 142 ryHWUIA XyOTUAH O33KHWUN
106 Oytoy 74.6 XyBbA Hb XYHL3M UNapras. XapuH
HUAT A39KHUIA 22 Bytoy 15.4 XyBbA Hb XYHU3 MoHron
yncag mepgergex Oanraa YHOHbI YCHbl 3pyyi axynH
waapanarbiH ctaHgapT (MNS 900:2005) 6onoH ASMB-
blH YHOHbI YCHbl YaHapblH YOMPOAMXWUAH 36BIOMX
X3AMXKI9HIIC UX aryynamkraw 6ariHa (XycHarT 1).

Number of wells

Arsenic content in drinking

Provinces Number of Number  with a existent of water Arsenic content
Soum* of Well* arsenic content in ek 0.01 mr/n < Soum ****

L - 0.01 mg/l £

drinking water

Gobi-Altai 16 32 27 6 Sharga, Erdene, Biger, Chandmani
Gobisumber 3 6 5 - -
Dornogobi 13 40 28 8 Khatanbulag, Mandakh, Khubsgul,
Urgun
Gobi-Ugtaal, Tsagaandelger,
Dundgobi 15 37 37 8 Erdenedalai, Luus, Ulziit,
Bayanjargalan, Gurbansaikhan
Umnugobi 15 27 9 - -
142 106 22 14 cym (14/62)
Total 62 (100 %) (74.6%) (15.4%) (22.5 %)
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* Selected number of soums and wells in the study

** Number of samples in Arsenic contained

*** Number of samples in which arsenic content above WHO recommended amount (0.01mg/l)
**** Soums with water in arsenic content above WHO recommended amount (0.01mg/l)

loBUMH S anMrninH cyganraaHi xampargcaH HUAT YHAHbI YCHbI XYHUNUAH AyHAax aryynampk 0.0084 + 0.0009
mr/n 6avinaa.

Dornogobi (n=40)
Gobi-Altai (n=32)
Dundgebi (n=37)
Gobisumber (n=6)
Umnugobi (n= 27)

Province

0 0,005 0,015

= As (mgfl)

0,01

Figure 1. Average arsenic content in drinking water
MNS 900:2005 standard, WHO recommended amount. (0.01 mg/l)

HWAT WwnHxnargcaH 99kaac [JopHoroBb ammrniiH XaTaHOynar cymblH “AmaH-Yc” 4-p xygarT aryynargax
XyHUnuiH aryynamk 0.071 mr/n 6arcaH Hb xamruiiH eHgep y3yynant 6ereeg MoHron yncag mepgergex 6ariraa
YHAHbI yCHbI 3pyyn axyhH waapgnareiH (MNS 900:2005) ctaHgapt 6omnoH A3MB-bIH YHAOHbBI YCHBI YaHapblH

YAMPOAMKUAH 36BNOMXK XaMXka3H3ac 0.061 mr/n-aap nx Oyroy 6 aaxuH eHgep 6anHa.

Table 2. Maximum arsenic content in drinking water

Arsenic content

Comparison with drinking
water standard of MNS

Ne Province, soum Well location, name (mg/l) 900-2005

“0.01 mg/l =
1 Gobi-Altai, Chandmani Arm-press well 0.046 3 times more
2 Gobisumber, Bayantal Steam boiler well 0.0097 -
3 Dornogobi, Khatanbulag Aman us 4" well 0.071 6 times more
4 Dundgobi, Gurbansaikhan Central well 0.023 1 times more
5 Umnugobi, Khanbogd “Ikj bulag” 0.006 -

As (mgl)

‘f Figure 2. Arsenic
content

MNS 900:2005
standard, WHO
recommended
amount. (0.01 mg/l)
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Xanuamxk: HWIT cyganraang xampargcaH XyaryyabiH
15.4 xyBb Hb [JOMB-bIH 36BNIOMX XaMx33 60noH MNS
900:2005 ctaHgapTaac 1-6 gaxvH ux bannaa. XyHuan
Hb XYHUI Bne Maxbogod XypumTnax YRmYunrasTan
yypaac maLl 6ara xamkaaTam 6aricaH 4 TyxanH XyarmnH
yCbIr yaaaH xyrauaaHg TOrTMOI X3parnax ToxvMongons
XYHUMWAH XOPAMOro, apbCHbl XOPT XaBgap YYCaX
3pCOANTAN rax cyanaadung y3ax banHa [6, 9, 10].

OyrHanTt: [0BUWH anMryyablH YHAHbI YCHbl HUAT
099KHUIN 15.4 (22/142) XyBbA Hb XYHLUJTUIAH aryynamx
MoHron yncag mepgergex 6ariraa YHAHbI YCHbl 3pyyn
axynH waapanarbiH (MNS 900:2005) ctaHgapT 60onoH
OOMB-bIH  YHOHBI  YCHbl YaHapblH  yOUPOAMXUIAH
3eBrnemMx xamxad3 (0.01 mr/n)-aac ux aryynamxran
BainHa.

CaHan: Llaawwng yHAHbI ycaHA XYHL3M TOLOPXOMIIOX
cygarnraar eprexyynaH YpraspkIyynax, MeH XyHUJTMAH
aryyrnamk CtaHOapT XaMXK33H33C nx banraa agraap 22
Xy4arT XYHUJMAH aryynamxkunr 6aracrax abcopbeHT
cyypuynax 3amaap YHOHbI YCHbl YaHapbIr camkpyynax
3alnuwryn waapagnaratan 6anxa.

Tanapxan: QHaxyy cydanraar siByynaxag Tycnanuaa
y3yyncaH 3OMA, HOMX, BMWYNC-HOMC 6onoH
cypanraaHg xampargcaH anmryygbiH - MapraxnuinH
XAHaNTbiH Ganuaarung, Jpyyn M3HAWAH raspbiH
M3PraXWnTHYyd, CYM OpOH HYTMMWAH  XOnBorgox
BanryynnarbiH aXXunTHyyaazg Tanapxan Unapxvinrbe.
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