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Abstract 

The quality of drinking water is a power白1environmental determinant of health. Every 

stre釘叱 lakeラriverand aquifer can be used as a drinking water source. Protecting these 

sources from contaminants is a major national priori旬 inprotecting public health. 
Arsenic is one of the most important inorganic contaminants found in drinking water. 

Drinking water rich in arsenic over a long period leads to arsenic poisoning 

(arsenicosis). The most effective preventive measure is supply of drinking water with 

permissible arsenic concentration. In 2002ラfrom25 villages in Ayeyarwady Division， 
66.6010 of well water has high arsenic levels. In 2013ラ123ヲ962drinking water samples in 
17 townships were tested for arsenic contamination in Ayeyarwady Division and 6.22 % 
was 51μg/l-100μg/l and 1.98 % was > 100μg/1. Among a variety of technologies for 
the treatment of arsenic in water， Schwertmannite is a natural mechanism to remove 

arsenic. In Aung Thapyay village， Zalun Townshipラ AyeyarwadyDivisionう water
samples from 12 arsenic contaminated tube wel1s were filtered by Schwertmannite and 
the concentrations of89.15 -293.49 ppb were reduced to 12.32 -30.87 ppb. 
N ow the proj ect for promoting environmental health in a悶凶ccontaminated area in 
My紅rmarhas been started in Thabaung Townshipラ AyeyarwadyRegion and project 

period is 2015 to 2018. 
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1. HistoηT of Department of Medical 

Research (DMR) 
The Department of Medical Research (DMR) was 血~st

established ぉ theBurma Medical Research Institute 

(BI¥底。出June，1963 and went into actual operation on 10 

June 1963 at No. 5， Zafar Shah Road (now called Ziwaka 
Road， Yangon). It was ren副ned血eDep剖・阻lentof Medical 

Research in 1972. After the estab1ishment of another 

Medical Research Insti印tionin司直100 Lwin， Upper 

Myanmar， DMR was named as the Dep剖力nentof Medical 

Research (Lower Myanmar) in 1999. In 2015 Apri1， two 

Depm旬lenお ofMedical Research were merged into one 

Depa吋mentof Medical Research. The Director-General is 

血ehead of 吐也leinstitution suppor此iedby the th1'ee De叩pu句w1 
Director子Geneぽra1.The Board of Directors inc1udes twelve 
D 主主抗.泡ectoαl1's，ラfive wo1'king fo1' Administration-related jobs， and 

one each fo1' Socio-medical Research， C1inical Research， 

Biomedical Research， Poison Con位。1，Blood Research， 

Vaccine Research and Advanced Molecular Research. 

Vision 

Achieving a healthier nation through app1ication of 

Contact: Khin Phyu Phyu， Director (Research)， National Poison Con仕01Cent:re， Depar凶entofMedical Researchラ

Address: No.5， Ziwaka Roa~ Dagon Township， ye加gon11191， Myanmar. 

E-mail: f白nk.phyuph刊@gmail.com phone number: +95-92004891 
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Traditional Medicine and Myanmar Pharmaceutical FactOl)' 

o恒国s句Tof Indus句T1) for mass production. Moreover， 
studies on quality con甘01姐 didenti:fication of active 

compounds企ommedicinal pl姐ts訂'eperformed by using 

Densitometer， High Perform姐 ceLiquid Chromatography 

σ王PLC)，• Gas Liquid Chromatography Mass 
Spectrophotometぽ (GCMS)and Liquid Chromatography 

Mass Spec仕ophotometer(LC MS/ MS). 

To undertake research 血at con仕ibutes

improvement of the health of也epeople ofMyanmar 

To promote research on acciden旬1，occupational， 

environmenta1 and climatic factors a自己ctinghuman 

health 

也eto 

research :findings 

Aims 

• 
• 

2. Environmental Impact 

Possible adverse effects caused by a developmental， 

血d凶出al，or in企倒的lcturalproject or by也erelease of a 

substance into也eenvironment， where Dam construction， 

biodiv町sity，:fishery resilience， forests， and natural water 

f10ws exist. In addition， renewable energy so町'cessuch as 

w血d， s01ぽ~ geo也ermaland由ee自己ct也atthe acti吋tiesof 

people and businesses have on也eenvironment. 

To car巧Tout research on仕aditionalmedicine for safe 

祖 d e自己ctive u副国tion wi白血 血e exi剥ng

health・caresys旬m

To promote research culture at medical姐drelated 

heal也担副知tionsand to provide academic and 

technical tr泊ningfor postgraduate students 

To enhance technology development and組 alytical

services applicable面白ediagnosis， m姐 agementand 

con仕01of common diseases or conditions 

• 
• 
• 

Research Centres (7) 

。BiomedicalResearch Cen仕e
Clinical Research Centre 

Sociomedical Research CeJl1仕e

N ational Poison Con位。lCen仕e

National Blood Research Cen仕e

Vaccine Research Cen仕e

Advanced Molecular Research Centre 

• 

Research Divisions (27) 

Clinical Research Units (12) 

Supporting Divisions (4) 

Administrative Divisions (5) 

-
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3. Environmental Health 

Environmenta1 health addresses all血ephysica~ chemical， 

組 dbiological factors extemal to a person， and all血erelated 

factors inf1uencing behaviours. It encompasses 也e

assessment and con位。1of those environmental factors也at

can potentially a自己ctheal由. It is targeted towards 

preventing disease and creating heal也-supportive

environments.τbis definition excludes behaviour not related 

to environment， as well as behaviour related to也esocial and 

c叫加ralenvironment， and genetics何引oHealth Topics， 
2015). 

議義務員

National Poison Control Centre 

N ational Poison Con仕01Centre was estab1ished at也e

Department of Medical Research in October 2003. It 

includes 島町 mainDivisions; Pharmaceutical Toxicology 

Research Division， Biological Toxicology Research 

Division， Chemical Toxicology Research Division and 

Radiation Toxicology Research Division.τ'he main function 

of NPCC is to provide substantial information on diagnosis， 

trea回 ent， prevention姐 dcontrol of acute and chronic 

poisoning cぉes.Each Division is car巧也gout research on 

也eirrespective紅白 whichgives valuable and essential 

information on di:日記:rentkinds of poisoning cases for 

applicab出tyin也efield. 
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Myanmar Traditional Medicine 

The Department of Medical Research has undertaken血e

research on safety and e伍cacyof reputed medicinal pl組脂

and locally available traditional medicines for也e出 atment

of吋reousdise出es.The technology on也eproduction of six 

herbal drugs was 仕組S島町'ed to 血e Depar凶 ent of 



毒性急 韮

芋:蝉Z 轟

4. Environmental Health Hazard 

En一、rir'Onmentalh位紅dis也es旬lte'Of events which has也e

p'Otential t'O出reaten也esurr'Ounding natural envir'Onment 

and adversely affect pe'Ople's heal血.

5. The Importance ofWater for Overall Health 
With'Out f'O'Ocl， a pぽs'Onin excellent physical c'Onditi'On 

might survive 6 weeks; wi也'Outwater， survival p'Otential臼

measured in days. Dieticians rec'Ommend由atadults企担k

eight 8・'Ounceglasses (nearly 2 liters) 'Of watぽ da白y.T'O 

assure g'O'Od health，血isadequate intake 'Of water must be 'Of 

satis白ct'OryS姐 itaryquality. 

Allliving creatures， including humankincl， need water f'Or 

survival. Humans directly and indirectly c'Onsume water f'Or 

drinking， c'O'Oking， and f'O'Od producti'On.τhey use it白r

ba出ng，h'Ouseh'Old uses，血d山町Tand manufac印ring，組d

waste disp'Osal. Humans als'O use water envir'Onments f'Or 

recreati'On， t'O田1sm，and ec'Osystem management. Theref'Ore 

企eshwater is 'One 'Of 'Our m'Ost vi胞lres'O町'ces，and when 'Our 

water is p'Olluted it is n'Ot 'Only devastating t'O血e

envir'Onment， but als'O t'O human health. 

6. Sources ofDrinking Water 

Virtually eve巧TS仕'eam，lake， river and aq国ferc祖 beused 

as a drinking water s'O町'ce.Pr'Otecting血eses'O町cewaters 

企omc'On旬min姐白色 am;司'Ornati'Onal pri'Ority血 protect血g

public health由r'Oughens町担ga cle姐， sa島命担恒ngwat町

supply. 
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7. The Quality ofDrinking Water 

The q回 lity'Of金色kingw剖eris a p'Owe泊J1envir'Onmenta1 

determinant 'Of heal也.Drinking wat町 qualitymanagement 

has been a key pillar 'Of primary preventi'On f'Or 'Over 

'One-and-a・ halfcenturies祖 d註 c'On出uest'O be血e

foundati'On f'Or the preventi'On and c'Ontr'Ol 'Of waterb'Ome 

diseases. Water is essential f'Or life， but it can and does 

transmit disease血 c'Oun仕iesin all c'Ontinents-fr'Om 也e

poorestt'O也eweal也iest.

8. Contamination of Drinking Water with 

Pathogenic 1¥但croorganisms

Micr'Obial c'Ontaminati'On 'Of drinking water is 'One 'Of也e

seri'Ous也reatst'O human heal也.Infecti'Ous diseases caused 

bypa也'Oge凶cbacteria， v廿uses，pr'Ot'Oz'Oa姐 dhelm面白sare 

也em'Ost c'Omm'On and widespread heal也 riskass'Ociated 

wi血 drinkingwater. Human heal也 effectscaused by 

waterb'Ome 仕ansmissi'On v;田y 血 severity 企om mild 

gastr'Oenteritis t'O severe and s'Ometimes晶taldiarrh'Oea， 

dysentery， ch'Olera， typh'Oid 姐 d hepatitis. The m'Ost 

pred'Omin姐 twaterb'Ome disease， diarrh'Oea， has estimated 

annual incidence 'Of 4.6 billi'On epis'Odes and causes 2.2 

milli'On deaths each year白血ew'Orld何司0，2010).Among 

ten leading causes 'Of m'Orbidity in Myanmar， diarrh'Oea and 

acute gas佐oenteritis'Of presumed infecti'Ous 'Origin rankぉ

four. 

Drinking wat町担devel'Opingc'Oun仕ies'O:ften is sc紅白姐d

企equentlyis c'Ontaminated. This Liberian man血westem



A企icawas found to have bene自白企omclean water supplied 

by a new well constructed wi血血eaid ofUNICEF (u凶ted

Nations Intemational Children's Fund). But a multitude of 

di:fferent microorganisms， or microbes， c組 affect血equality

ofaw剖ersupply. 

9. Sources of1¥畳crobialContamination 

Examples of how human and animal waste may 

contaminate a water supply include， but訂'enot limited to， 

也efollow担g:

. Failure of an on-site sewage disposal sys旬m(e.g.， septic 

system)也atcauses direct血filtrationto groundwater and/ or 

provides runoff to s四台cewater; 

• Discharge of un出 atedor improperly悦 atedsewage into 

rivers 祖 d reservoirs， such as d町ing operational 

malfunctioning or during heavy storms wi也excessivestorm 

waterruno:ff. 

10. Microbial Pathways and Human Health 

Effects 

All waterbome pa血ogens 訂e仕組smi枕edto humans 

血roughdr担kingor 0也erwiseingesting contaminated water. 

百lerefore，也ekeys to breaking也eprocess of transmission 

of these microbes紅'eto (1) protect也ewater source by 

preventing contamination， and (2) protect由epop叫ation

企om ingestion of contaminated water by 仕'eatinga 

contaminated water supply and limiting its use. 

11. Chemical / Toxicological Contamina姐on
of Drinking Water 

ぬ岬="MAMSr"戸ιM宮rclF宮EH5--w'叫山A九九州町、…叩叩円、

Millions of people are exposed to unsafe levels of chemical 

con臼m血姐白血血eir命加kingwater. Common toxic 

chemicals are merc町， lead， aluminium， arsenic and 
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cadmium. The most si伊泊C姐 tso町'cesof water pollution 

are lack of inadequate仕'eatmentof human wastes and 

inadequately managed and treated血dus出aland agricultural 

wastes.白 itmay be linked ωnaturally occurring紅白凶c

佃 dfluoride， which c姐 causecancer姐 dtoo也 skeletal

damage， respectively. 

12. Arsenic 

Arsenic is one of 也e most important inorganic 

con臼m血組臼 foundin世恒kingwater. This metalloid 

occ町sas a natural component of underground rocks 

worldwide， wi也 small qu姐 tities being dissolved 也

groundwaterωa result of weathering. The inorganic salts of 

arsenic are凶 teless組 dodorless， but hi出lytoxicωhumans.

If ingested over long periods， even low concentrations can 

cause damage to health， including hyperpigmentation of也e

skin， disorders of liver and kidney function，組dvarious 

types of cancer. 

Drinking water rich in arsenic over a long period leads to 

arsenic poisoning or紅se凶cosis.Many waters contain some 

arsenic and excessive concentrations are known to n細胞lly

occ町血someareぉ.百leheal也effects紅'egenerally delayed 

組 d也emost effective preventive me錨町eis supply of 

命首脳ngwat町 withpermissible arse凶cconcen回.tion.

12.1 Chronic arsenic poisoning (ARSENICOSIS) 

Arsenicosis is a chro凶ccondition due to prolonged 

expos町eof arsenic above safe level山岡町manifestedby 

characteristic skin lesions wi也 orwi也outinvolvement of 

intemal org組 S組 dmalignancies. 

12.2 Signs and symptoms of arsenicosis 

Melanosis 

Severe hyperkeratosis of palms 



12.3 Arsenic contamination 加 some areas of 令 53.82% (66，722) was訂se国c 企ee，

Myanmar .:. 16.99 % (21，062) contained arsenic wi血血也e

12.4 Assessment of arsenic content匝 groundwater 

and the prevalence of arsenicosis 岨

Kyonpyaw & Thabaung Townships， 
Ayeyarwady Division in 2002 

A to也1of 25吋llagesfrom Kyonpyaw and Thabaung 

townships w町einvestigated for町民国C COfi1阻mination.

Among 2074 su町民臼 ofstudy pop叫ationラ5su句ectswi也

skin manifestations were suspec白dfor arsenicosis. Nail 

samples were tested for As level (Normal range-430 to 

1080μg/kg).百万oprobable cases of arsenicosis had been 

detected. Sixty six po血tsixpぽcent(66.6%) ofwell water in 

25 villages from Kyonpyaw姐 dτbabaungTownships in 

勾reyawadyDivision a1so has high紅白山levels. 

12.5 Active case detection of arsenicosis in 

Ay句Tarwadyand Bago Divisions in 2004 

。勾reyarwadyDivision 

Among 18 su句ectswi血 skinmanifestations， 4 probable 

casesο 企omZinpyunkone， 1企omInnyee血 Kyonpyaw

姐 d1 from Yaybosu担問n血adatownship) were found to 

have arsenicosis. 

令 BagoDivision 

From 4 su句ectswi吐1skin manifestations， one probable 

case (Thuye也ama血血 WawTownship) was observed. In 

2005・2006，no clinical arsenicosis case w出 iden姐 ed.

12.6 An analysis of arsenic content in drinking water 

sources from Ayeyarwady Region匝 January，
2013 

A tota1 of 123，962 drinking water samples in 17 

townships were tested. 
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r組 geof1 to 10μgIl， 

20.99 % (26，017) s担npleswere wi白血血erange of 

11μgIl to 50μg/l 

~. 6.22 % (7，712) between 51Jlgll and 100μg/land 
令 1.98 % (2，449) was higher也姐100μgIl.

Ye Hein Htet et a1. studied a total of236 p紅白ip釦 ts企om

four villages of K yaungone Township， Ayeyarwady Region 

for utilization pa仕emof drinking water in rural households 

of arsenic contaminated紅easand血eiraw訂enesson紅senic

contamination. In也isstudy，也emajorities (68.64%) did not 

have knowledge on safe命恒kingwater such as color， 

turbidity， smell，同ste，temperature， germs and only 30.51% 

knew about arsenic poisoning. Among to旬196 water 

S創nplestaken企om也eparticipant's wellラ63water samples 

had more也姐 50ppb (lμgIl=lppb) which is Myanmar 

N ational Standard for arse凶c血 drinkingwater and也e

me姐 arseniclevel was 67.46 ppb. 

12.7 Effectiveness and applicability of arsenic 

remediation method by us匝gSchwertmannite in 

arsenic contaminated ground water in Myanmar 

(2010・2011)

Many wells紅edr世ledinto ground deposit for public 

w剖町 supply血My.姐m民自pecially血rural町eas.百le
rele出eofarsenic企om也e町田凶c-be紅白gaquifer sediments 

may have polluted也ewell. A v組etyof technologies have 

been used for也e仕切回entof arsenic血water:

。co-precipitationwith fe凶cchloride， 
令 limeso食ening，

令 il仕ationusing exchange resInS， 

令 adsorben臼 (activa旬dalumina， iron base adsorbent) 

membrane fil仕ationprocess. 

Since也ere紅emany types of iron base adsorbent media， 

Associate Professor Tsutomu Sato of K祖 azawaUniversity 

found in ye紅 2000血atSchwertmannite stably adsorbs 

arsenic and has revealed也emechanism. Schwer回 anniteis 

fe町ioxidehydro巧lationhydros叫白temineral and was 

formally registered血 1994by Intemational Mineralogical 

Association. It is a low crys白血neiron mineral， naturally 

occurs血血esul白ricacid mine drainage by iron bacterial 

oxidation. Since it is a natural mechanism to remove heavy 

me臼1arsenic，社 C組 beconsidered as a low environmental 

load process. 

12.8 Schwertmannite Filter 

A series of test也 Bangladeshus血gSchwertmannite 

showed reduction of arsenic level企om0.6 mg/Lω0.01 



議機i畿普段 iお 柑

mgIL， i.e.， s旬n白rd'Of drinking water in Jap組.In Aung 

Thapyay吋llage，Zalun T'Ownship， Ayeyarwady Regi'On， 

water samples企om12 arsenic c'Ontaminated tube we11s were 

c'Ollected and filtered by Schwer回annite.The arsenic 

c'Oncentrations ranging企'Om 89.15 -293.49 ppb were 

reduced t'O 12.32 -30.87 ppb. 

13. Arsenic Contamination of Water Sources 
in Rural Myanmar 
Arsenic contaminati'On 'Of drinking water s'Ources is組

emerging public heal也 issue血 Myanm紅'.In early 2000， 

Save the Children UK's (SC UK) Water and Sanitation 

Pr'Ogramme identified arsenic c'Ontaminati'On 'Of gr'Oundwater 

in rural Ayeyerwady River Delta p吋ectc'Ommunities. Since 

也attime， there has been gr'Owing interest， c'Oncem組d

acti'On related t'O訂se凶ctesting， c'Ommunicati'On and 

mitigati'On in Myanmar. 

Thema伊i旬de'Of arsenic c'Ontaminati'On 'Of gr'Oundwater 

s'Ources in My.姐m紅白 unkn'Own，as n'O c'Omprehensive 

studies have been c'Onducted. After也esevere flo'Oding 'Of 

1997 in Myanmar， SC UK initiated a water and sanitati'On 

rehabilitati'On pr'Oject泊 12fl'O'Od-a自己ctedrural t'Ownships. 

The pr，吋ectfacilitated也ec'Ons旬lcti'On'Of 50，000 h'Ouseh'Old 

la仕ines組 dc'Onstructed/rehabilitated village drinking water 

s'O町cesincluding 957 sludger，・drilledshall'Ow tube wells 

(STW). More也姐 60%'Of project achievements -30，000 

h'Ouseh'Old sani阻IYla凶nesand 615 water supply pr'Ojec包

were l'Ocated血 f'OurAyeyarwady Divisi'On t'Ownships. 

Based up'On ge'Ographical similarities between Myanmar 

姐 dBangladesh delta-regi'Ons， SC UK expressed suspici'Ons 

of arsenic c'Ontaminati'On 'Of gr'Oundwater， especially血也ose

c'Ommunities l'Ocated血血eAyeyarwady River Delta. A 

preliminary w剖ぽqualitys町veyw:ぉ carried'Out by SC UK 

in 63 pr'Oject c'Ommunities during March-May 2000. The 

自ndingssh'Owed也atarsenic c'Ontaminati'On血 excess'Of the 

proposed My:姐m紅 nati'Onals旬n伽rdof 0.05 mg/l was 

present in 35% 'Ofthe 145 inspected shallow旬.bewe11s，也凶

c'Onfirming initial c'Oncerns. 

13.1 E玄tensivewater quality surveys 

In early 2001， SC UK c'Onducted a comprehensive water 

quality survey in 327 villages and wards， c'Overing組紅白'Of

appr'O泊mately550 square kil'Ometers血 f'OurAyeyarwady 

Divisi'On T'Ownships (τbabaung， Laymya由na，回n血a仇組d

Ky'Onpyaw t'Ownships). The survey c'Overed 1，969命首脳ng

water s'Ources including 1，912 STWs. The p田p'Ose'Of the 

S町veywasω: 1) assess也ebacteri'Ological safety 'Of STWs 

f'Or drinking watぽ P田p'Oses;2) check for也epresence 'Of 

arsenic in STWs血'Ordert'O determine the extent組d

severity 'Of也epr'Oblem and if p'Ossible ωhelp expla恒也e

pa壮em'Of 'OCC四百nce;3) measure five 0也erwat町 quali句f

p訂担netersc'Onsidered p訂tic叫紅'lyrelevant: ir'On， mang姐 ese，

pH， elec仕icalc'Onductivity組 dtemperature; 4) rapidly 

ぉsess由ephysical c'Onditi'On and use 'Of SC UK water姐d

sanitati'On instillati'Ons tw'O ye紅'Safter implementati'On;釦 d

5) t'O pr'Ovide supplementary伽taf'Or也enewly initiated 

c'Oun町-wideMyanmar Nati'Onal Water Quality Surveillance 

andM'O凶t'OringPr'Ogramme. 

13.2 Results and findings 

Overall， water samples c'Ontaining arsenic levels血excess

ofO.Olmg/l何喧OS旬n伽rd)were detected in 45% 'Of也e

STWs ex姐 ined:Ky'Onpyaw 44% (n=705);回n伽 da31% 

(n=372); Laymyathna 33% (n=324);組 dThabaung 65% 

(n=511). The highest c'Oncen回.ti'On'Of arsenic detected w出

0.50 mg/l血9STWs (0.5% of也.et'O旬1samples). A t'Otal 'Of 

21% 'Of也esamples exceeded 0.05mg/l， the pr'Op'Osed 

My.組marNati'Onal Standardσigure 1). Overall， 55% 'Of血e

samples sh'Owed n'O measurable level 'Of arsenic. 

P容認密閉総9脅ofSTW海Conw'mlo轟総#泌総 A$byす申W!1零hip
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Tube well dep也andarsenic levels were analyzed (Table 

1). All也eSTW s investigated血血esurvey were constructed 

by the仕aditionalsludger drilling technique or improved 

sludger method. 

Table 1 STWs by dep血andarsenic level 

τ'he majority of arsenic a自己ctedtube wells lie wi也血血e
depthr姐 geof80・200ft.

The relationship between iron and arsenic w出 also

exam血ed(Table 2). 
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Table 2 Number of STWs corresponding to di宜erent

combinations of As and F e contamination 

Among也eset of STWs wi也 arseniccontamination 

exceeding 0.05mgll， 47% had iron content恒也ehighrange 

of 7.5 ~ > 1 Omg/l， 48%恒也emedium r姐 geof 2 ~ 5mgll 

姐 d5%血血elow range of flmg/l (f= less-也組 orequal 

to). 

14.“Promoting Environmental Health in 
Arsenic Contaminated area匝Myanmar"
Project purpose 

To develop the implementation sys白m of 也e

environmental heal也 bycollecting and analy垣ng血ebasic 

heal也 da阻姐dtaking countermeasure aga泊stunsani臼可

也恒kingwat町血血earsenic contaminated訂eas.

Three Main Activities; 

1. Medical Part 

>> To collect and analyze resident's basic health data 

>> To conduct medical examination of血estudy 

population by project team 

2. Water supply Part 

>> To construct safe water facilities 

>> To establish也emaintenance sys臼m

3. Resident's aw訂enessP訂t

>> To develop也eawareness materials 

>> To implement世leaw訂enessprograms 

TargetArea 

>> Baseline s町veyin 7 villages; Htan亘nhla，Dale-et， 

Sh姐止w血， Latechaung， Konetangyi， Thaya枕aw

組 dYaylegyi 瓜Thabaung Township 

>> Implementation for 血esafe water supply in 1 

or 2 villages 

Project period 

August2015 to July2018 



15. Global Ava日abilityof Safe Water 
h也.emillennium devel'Opmental g'Oal， 'One 'Of the旬rge臼

is“Halve， by 2015，血epr'Op'Orti'On of也ep'Opulati'On wi也'Out

sus白血able access t'O safe drinking water and basic 

S組 itation"

The w'Orld has met the target 'Of halving血epr'Op'Orti'On 'Of 

pe'Ople wi也'Outaccess t'O improved sources 'Of water， five 

years ahead 'Of schedule. Between 1990組 d2012， 2.3 billion 

pe'Ople gained access t'O impr'Oved drinking wat町 s'Ources.

Over a quarter 'Of血ew'Orld's p'Opulation has gained access t'O 

improved sanitati'On since 1990， yet 'One billi'On people s世l

res'Ort t'O open defecati'On. 

The estimated 780 milli'On pe'Ople remained wi血'Out

access旬姐 improveds'Ource 'Of drin恒ngwater. Despite 

progress， 2.5 billi'On in devel'Oping c'Ountries stilllack access 

ωimproved sanitati'On facilities (UNICEF川直0，2012). 

Between 1990 and 2010，血 Myanmar，impr'Oved water 

s'Ources increased in urb組訂e出企om80% t'O 93%組 dm'Ore

s'O in rural町'eas企om48% t'O 78%何担0・UNICEF，2014). 

H'Owever， impr'Oved water s'Ources訂'en'Ot always safe 

(Shaheed et.al.， 2014 a; Shaheed et.al.， 2014 b). 

Safe water and血epreventi'On 'Of waterb'Ome diseases紅e

public health pri'Orities血 m'Ostdeveloped c'Ountries， where 

clean water generally is available f'Or ab'Out 'One-血ird'Of也e
w'Orld's p'Opulati'On. H'Owever， water-related human heal也

problems血 devel'Opingc'Oun仕iesare daunting. 

D町血g血eIntemati'Onal町inkingWater Supply and 

Sanitati'On Decade (企om1981 t'O 1990)， c'Oncentrated eff'Orts 

were made to extend services t'O unserved and underserved 

p'OPulati'Ons in devel'Oping c'Oun仕ies.S'Ome pr'Ogress was 

made， but也e'Overall eff'Ort failed. Underestimati'On 'Of血e

problem's extent， inadequate funding， and也eneed f'Or 

extensive hygiene and sanitati'On educati'On am'Ong affected 

p'Op叫at白山 werec'Ontributing白.ct'Ors.τ'heWorld Heal血

Org組問.ti'Onヲ也eW'Orld Bank， and也eentire internati'Onal 

c'Ommu凶tymust f'Ocus 'On capacity-b凶ldingin devel'Oping 

c'Oun仕ies.Only血r'Ough血eseeff'Orts can也e'Ongoing cycle 

'Ofdea也anddiseぉebe diminished. 

15.1 Current condition of Myanmar 

Acc'Ording t'O也e~羽O江別ICEF 品。 2015 data，也e

usage 'Of surface water s'O町'ceis dramatically reduced and 

ω阻1water usage企omimproved s'Ources is intenti'Onally 

increased ab'Out 20% (53%ω73%) during between 1990 

組 d2015. This improvement is m'Ore remarkable in rural 

訂eぉ butpiped'Onωpremisesis n'Ot absolutely increased. 

The c'Overage 'Of sanitati'On sh'Ows也eincreasing of 

impr'Oved sanitati'On especially in rural 紅easand als'O 

decre出ing仕end血血e'Opened defecati'On. The乱⑪G

世泊kingw剖町旬rgethas a1ready been surpassed acc'Ording 

ω仕ends血 gl'Obaldrinking water c'Overage (1990・2012).T'O 
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白lfill也e泊m'Of也e旬rget，也eactivities have t'O be d'One for 

the increasing piped 'On t'O premises血 drinkingwater 

s'Ources， decreasing血e'Opened defecati'On and increasing也e

improved sanitati'On血 allc'Ommunities. 

15.2 Milestones of drinking water quality standard泊

Myanmar 

Since 1990， Depar凶 ent'OfHeal血 hasbeen w'Orking t'O 

establish the Nati'Onal Drinking Water Quality S旬n伽rd

(NDWQS)血 Myanmar.The 'Objective 'Of NDWQSおt'O

pr'Om'Ote public health， safety and welfare by ensuring 

quality s旬n伽r也'Ofdrinking water and也esc'Ope組 d

c'Overage is applicable t'O drinking water available in 

Myanmar and is n'Ot applicable t'O b'Ottled drinking water. In 

Myanmar， Water Sa島tyPl姐 activitiesare perf'Ormed by 

assistance 'Of UNICEF and by assistance 'Of ~喧o at Pauk 

t'Ownship， Wetlet t'Ownship， Myaing t'Ownship and Kachin 

State in May， 2014 t'O Febru出y，2015.

Currently， rural water supply activities 訂'e mainly 

implemented by Dep訂凶ent'Of Rural Devel'Opment (DRD) 

which is under也eMinis町'OfLivest'Ock， Fisheries組 d

Rural Devel'Opment. DRD is n'Ow w'Orking wi也 intemati'Onal

p町田ers，NGO，町GOs姐 dUN Org組包ati'Ons.τ'heKey 



P紅白町sf'Or DRD in Rural "幅terSupply Sect'Or are W'Orld 

Bank Group， Japan Intemati'Onal C'O'Operati'On Agency 

(llCA)， Bridge Asia Japan (BAJ)， UNICEF and UN・Habitat.

15.3 Suggested Strategies 

T'Opreve凶紅se凶cc'Ontaminati'On in drinking water 

Strategies: 

);;> T'O improve Awareness σ1eal也 Educati'On) 'Of 

p'Otential 訂se凶cc'Ontaminati'On 剖n'Ongthe risk 

p'Opulati'On. 

);;> Preventive me出uresf'Or arsenic c'Ontaminati'On 

sh'Ould be perf'Ormed. 

);;> Preparedness 'Of 也e Diagn'Ostic fac出ty 姐 d

Management meas町essh'Ould be made ready. 
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