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HiFE : ECONOMIC AND SOCIAL STATISTICS OF SRI LANKA 2016, Central Bank of Sri Lanka 4t
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HE : http://www.waterboard.lk/web/index.php?option=com_content&view=article&id=48&ltemid=208&lang=en
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W ADB 4th Scheme Locations
ADE 3rd Scheme Locations

CWSSP Locations

Legend

. Pradeshiyasaba Scheme Locations ADB 4th Scheme Locations
Rajarata Nawodaya Scheme Locations B ADB 2ud Scheme

W Plan Sri Lanka Scheme Locations Pty
Other CBO Locations

HE : http://www.waterboard.lk/web/index.php?option=com_content&view=article&id=48&ltemid=208&lang=en
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& 2 NWS&DB [Z&YH#EKATTHNTLVS GND DEIE
NWS&DB o=
" DSD aog | D1V OO o g gz AREDRTL
- N TLVSGENDER =ie
db e &R 989 1,266,663 1,281 260 26.3%
Anuradhapura 694 860,575 1,240 187 26.9%
Galenbindunuwewa 41 46,992 1,146 0 0.0%
Galnewa 30 34,756 1,159 13 43.3%
Horowpothana 38 36,990 973 1 2.6%
Ipalogama 32 38,862 1,214 18 56.3%
Kahatagasdigiliya 40 40,339 1,008 3 7.5%
Kebithigollewa 26 22,325 859 4 15.4%
Kekirawa 53 59,241 1,118 27 50.9%
Mahavilachchiya 17 22,467 1,322 3 17.6%
Medawachchiya 37 46,906 1,268 8 21.6%
Mihinthale 25 35,293 1,412 14 56.0%
Nachchadoowa 19 25,377 1,336 16 84.2%
Nochchiyagama 36 49,886 1,386 0 0.0%
Nuwaragam Palatha Central 40 61,223 1,531 25 62.5%
Nuwaragam Palatha East 29 69,737 2,405 28 96.6%
Padaviya 15 22,998 1,533 3 20.0%
Palagala 35 34,002 971 0 0.0%
Palugaswewa 16 15,582 974 3 18.8%
Rajanganaya 21 33,543 1,597 0 0.0%
Rambewa 38 36,782 968 4 10.5%
Thalawa 39 57,793 1,482 6 15.4%
Thambuttegama 26 42,437 1,632 9 34.6%
Thirappane 41 27,044 660 2 4.9%
Polonnaruwa 295 406,088 1,377 73 24.7%
Dimbulagala 56 79,661 1,423 3 5.4%
Elahera 28 43,915 1,568 0 0.0%
Hingurakgoda 53 64,289 1,213 22 41.5%
Lankapura 28 36,452 1,302 0 0.0%
Medirigiriya 45 65,575 1,457 13.3%
Thamankaduwa 55 82,426 1,499 42 76.4%
Welikanda 30 33770 1,126 0 0.0%
% 3 ADB MMTofz8E = RTOD I/ DIEKIEFE
CBO NP Ty N s 5 iy =
DSD I i sy ARK TR P #aKE
Galenbindunuwewa 1 260 260 203 203 78.1%
Galnewa 15 3,833 256 2,716 181 70.9%
Horowpothana 3 1,036 345 336 112 32.4%
Kebithigollewa 1 410 410 110 110 26.8%
Kekirawa 1 366 366 212 212 57.9%
Nuwaragam Palatha Central 1 256 256 121 121 47.3%
Nuwaragam Palatha East 5 1,853 371 1,458 292 78.7%
Rajanganaya 8 2,520 315 1,666 208 66.1%
Thalawa 17 6,057 356 3,183 187 52.6%
Thambuttegama 4 1,792 448 1,062 266 59.3%
Total 56 18,383 328 11,067 198 60.2%

Hi & : The Secondary Towns and Rural Community Based Water Supply and Sanitation Project
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(1) HFK
HTFARROBEERZK 8 (TR, TSR, B LD Kzl L WO KE,
it s BRARENOH D AKEZE LIZS WAREKEN DD, HTKD S B HERIEOSGET
W DLHKEIZEENDH T KE TARERTK] LR Il - 227 (FOH) - lH
AKIRT, JEINERZEICE L, REAKEO T ORWEFT O KEIZIE, TR K
Wb, EIINERE (REKERLE) BdH 2 THRESATEY, RAELD SWE
NEboT0D, EARKE, AMOLH#SEEIZESTEITH D,
AEHERINDODONWS&DB (2 X 5#5KOHF, @CBO @ a2 =7 4 —f#/KI AT L)
DHF, MOQ@HZEOIHFIL, HERIERWGANCH S0 KEICE EN DM TR REMT
K ThD, AT, WA, A2 7 (k)  wITH 5,

Water table well

(in unconfined aquifer)

SR = S
Y Environm ent Canada, UsSGS
HE : The USGS Water Science School https://water.usgs.gov/edu/earthgwwells.html
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KOFEARICRKE IR L 5 2 TW5, 20174 1 A 27 BEEORK (LR > 7)) OF
AKEX, LB LCTX 13 o005 L) CKBIZETFLTWS, 7TXT7—X 7T
TlX. FEEOKOFHATREREDRTKEESI D 2% Th > 1D M, 541X 27.6%Th 5, Ru
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H5,
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Capacity at this
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Department of irigation, & "
o Sl L

B Reservoirs
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Kalutara  Ratnapura
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Map Preciuced on : | February 2017 | Data Sousce : Depariment of Irigation

HiE : World Yood Programme, Sri Lanka - Initial Rapid Assessment on Drought 2016, January 2017
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EER O CIX, B () OBHMEIIRKEZICEGT L, Y78 Gz oBHE
L. Z U7 EEMTITbiLS,

5 RS 13 HERCIZNT T, S 22T (Sinhalese) FRAIE kO ILE &I E
HrEBWz, REONRENEA L TH 7 21E0 . EiROZ v 7 bbbk, F
WOZ L 7IZWED . KE~EFRAUH T, HEICHE DWW KRS, B RTS8 ]
NEDEM S TN, IO KIREE A RIS L, Poi Tt LWVEIEE iR L, BmEAEmS
MDA L T 72, BIETIE MIE ED/NE N H DN HNRED KX 723 £ T, K/ 25,000
PlEbox 7RI Ths (K12, K13, GE S5, 26 &) , Fric, LM
Wi, 2RI RB S,
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HiE : IUCN (International Union for Conservation of Nature), Sri Lanka Country Office

BE 5 AU &HB0KA

BEE 6 327D EFAL/KAZLED

14127 X7 =477 Rambewa DSD D % > 7 L{EJE &7~ d, & 27 LAERRITBEEL
TR, WKEEBITHKBOKETSH D, MEO~ A "HIZHENENIX, ZFEOY 71
\CIX 8 7 DARMREY . FHEROFHF 38K T 5 WTHEME D & 5,



| Kilometors.
HiE : Plan for restoration of cascading tank systems in Anuradhapura district, Sri Lanka

14 7X5—4 752 Rambewa DRI EEE

4) Al

TR H A\ JRGE 2 FF W, AEFRERMNICK Z 4G T 20 IE~ T = VR OHRTH 5,
ATz YRR, RV T U AEORKIS (b= BRNERKOFIRmELZ D, 3N O ~
Voav ) —EloES, AV Z U ABIFIE, v/ T = UARHE R OSSO D 2 A BH%E & 38K
B2 7= « FEREFR ~ b U — 27 OIEEIC L > T, FoiIR~0E K 2K L, 1968 4
W2 M=o = UBHSE ] 25 E LTm, F LT, 1979 IS~ T = U BRI HER ) 6 D
DIz, v Tz VBREREA~ T = VBT (UL N~ T = U BT DAl S,
70 FARLARE, EINO B AR E~ORNEPMEIE 4L, ~ T = U] EFEOKIIFE S L O
FHFEENAT UFER, b i sl I3 S 5l S 72BN FEH L TR o7z,
Ao AU BT, AT 2 U FRcH7-0, ~ T VBTN, v~ Tl
BSIRMER I C KD & | BIRIIC X A2 | IR Z G T 57027 &
MO TE T2, 2018 T~ T = U O DITKF LT DT T T ZHFKE I
DHEOREBTHER L., EOEMMENSGE L (K 152HK) |

ESHNDUFEK
it (20184F52RK)

Qg jg~
ERTEPK

(19844 5E /L) \

ak<L—RrKith
(1984452 /) S

=1=PZ% %

ST =HSEK
(1986 F5ERL)

TRYILA N RTKH
(19834 5ERL)

HiftJICA RUS VAR ESANHUAAREE BAHKRENEEAS WG BHES LITER
& 15 </ Jx)ABFRICLDER
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(5) HFEP KM Z 588

FREDOEIFF O, K 16 [RTEIITKEANRDH Y | JEERCHUR &7 B IRCRREL
RINHFKIIRIET D, 720 REBSTZZTO A LB FEIRICERT 5 KNG HE 72
YOMERY U7 R ARY D0 AFRICHREND Z LB 0 TR L O ARG D
KA L &7 TN5,

{EFERtDEFC, #IRICH R T 2EAEARERLAWIT, B, 2T 5T,
GEhi-E %#i¢f%$%@& ZXumfbEi, £ L CHIBEEE~ 2T 5 (K17
ZH) , WBREERIIBEODRVIRE (AMESLEoH 72 ) CIIR G I ICHEIREERIC
AT %, ZOHEMIBREEZIT, WSRICTFT —F (BEREE) Z5l&EILEY, &
WT%% PE R TEICE b L= & A%Lw@%&&¢¢ HCThbD, HARTI \m

TEKERENEL LT 2014 4F 4 H1Z 0.04mg/L & HlE S N7,

Fo, B, 25N EZXTANI T UTREELZ, NE - BRB A0 LT
AT, RIFIED 0 Lo Wi EOREN S 5,

mwmnmnmuuwwuuuunun—mw”,
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BE 7 J9RATHDE TR

FEHFEINT A Y T DR RORRIERMIECH Y . BECLFERZZH L C&l, AU T
> B AR B & 2 H L C& 72720, @REIEIC 2> TW\b, Mz T, &I T
IEBRELAIC I L DB R LR E 72> T D,

2V Z U ETIE, 1962 F0> 6 BEFIT% L CTIERI OB AN T T & 72, IEEL D BRI
FEIX, 1962 75 2015 FFE T, SEMECTEE L T& 7z, £ LT, 2016 FFLEBERFIC
W4 % 0 5 HFRUT, BURERB M ThiT-,

F17x—X (1962-89 4F) - JR3E, B AIK (TSP) K, BXOMHEAAT Y U A
(MOP) JEEHZA#HBL 42,

#5272 —RX (1990-94 4F) - fHBhHAFE LR

B3 7 x—RX (1995-96 4F) - JRFE. TSP. LU MOP DEEHI AN 4 % FHE A

B4 72— (1997 4£~2005 4F) - JRFEDHDAMBH4

#5572 —RX (2005 FFE~154F) -3 S>OEEEEE T CHEEMR THREE (48 50kg
72V 350LKR)

F1 7 2—AD 1979 41T, FHBERITIRFED 85%, T DOMlE 75%F CTHAN L7, 1981
AT, B OB H B O U ATV, MBIEEA, JRFE & MOP 2% 65%., TSP 7% 40% % T
TRolz, 1983 026 87 £ CTOM, EHEET SO MR DZEIZREHL Y 72, XV Z
> 77 [EIN O JEEMIAS XS E S 30T, 1990 28221005 1994 4= 10 A £ ¢, Ak o L
F & BV — N O T X 2 EBETS O RIS O EFIZ D IEEIO B &N BEIE S
720 1997 0 JRFED BB HETE Lz,

Z LT, 2005 fFI2T7 — T v X7 B RIKEEDIBAE. 2006 005 2016 HF TD 10 4
Ml DB AR LT [ v F - F U 2T HLWR T S DY g O
T RBEEZxS & LT, HETSOME IR 7 < IR Ok A2 350LKR/50kg (Z[E E L T
IR7E LT, S BT, MRPMMOMEY £ TRk S, 2011 4E121E 1,200 LKR/50kg (Z[E7E L
THR5E L7,

fEAT RS CREARL 2 RSRIT TR AL U 725 2R R 31T 1965 £ D 4.36kg/ha 7> B 2005 41213 284kg/
ha (ZHIN L7=, BEEFOIFEHITIX, 1961 4E0D 140kg/ha 7> 5 2012 4F(21% 386kg / ha (ZHEN L
Too [LFEBIOZRIZE Y, TERHI L, (R ERORELZZTOT o T, 2
OB RN Z D,

LR DR S . b SN THHEREREE A~ 2 LT 5, IRt EFR L. HEIws
Sz <, HTFAKIZBITLLTW, BARDEATEE ORYETIL, ERIEZE K OHAY
FRREREZOAFHEE LT 10mg/0, HIMOHAEIEIEZR R & LT 0.04mg/0DHEMEE DL E S
TN D, HEEAREZRESE K 0 B SN H KR ZEE LI25A . IRNOIBNAIEEIZ X - CThY
FRfeZE RNE L SNHEAIEE R I LT 5, HHMREERZ Z0KEZHMH L THFRERT
S DD, ARNITRIN ST BRI ME R DO~NE 7 r B ERIGELTA bANEZ B EC
2%, A MNET O EUIBELERTE W0, ZRMKNICEBRENC D LIERZ
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REEICED Wb D A PA~ET 1 EVIEZ 5| S 23, FHEENLEROITHLIE T,
FLILITE IR &0 PRI S 2 7o AHBRIE T PR 25 HE 5 L <03 < HAN IR 2 A2 Rk
LT WD, ALY A RE R EVIEZFSEI LTV ES TS,

UTHE, CKDu O BE AL, K18 123 X 5 12db i ERN &2 Hhuis i, CKDu O B 73
MU, ZOXENPMEDOFEL 70> T 5D, D CKDu OB D ALFEIN D AL FE O Fi
VEEESE T 1994 4R ICHE S, T OBBEEHEM L, 2015 4 5 A HALED CKDu D APH
FHIL, 27308 AT, TDI BT X T —F T TN 53.7%, mo LU RN 20.9%% 5
D5, ABEBREDON, 2,000 AN FELT L TWDE

» T Number of CKDu Patients in
",'\?':"-‘ €N\ Divisional Secretarial Area Level

& U\ Sri Lanka
: 7 BRAIZLD
et : BEE
/ Raja Rata i
c / % 1-99
\3 l» B 100 - 499
TRI—HTIR 8 . 1000

db e &R
.
)

Ruhunu Rata

Hi /& : Glyphosate, Hard Water and Nephrotoxic Metals: Are They the
Culprits Behind the Epidemic of Chronic Kidney Disease of Unknown
Etiology in Sri Lanka?

H B : Glyphosate, Hard Water and Nephrotoxic Metals: Are They the Culprits Behind the Epidemic of Chronic Kidney Disease
of Unknown Etiology in Sri Lanka?

18 BHUERBREE DS\ M AR E Rt

CKD 1%, BlEo@x (GFR) 2MaEEe AD 60%LL FITIKE T4 % (GFR 2% 60mo/53/1.73
mMAT) 73, HDHVEZ VX T IRBPH D & o TR B 2 i < IRiEE S 9, & 512 GFR
PMET45E CKD OEJEE (FH) ML, BHr-<000E 72 & OO S B DGR
5, KHIBARE (15mL/4%3/1.73 m) TIXBHTIEE e & OME S LB 5,

CKD DOJFRKEIZABHD =5, CKDu EFRINTWD, AU T U B EIL, RO K
THLIHM T ARV T LE T YENLWEKTHD Z & L FafEME TR - L2 met
LEZHLTWAHZ LICLDHIT ARG L RRBERERH D &£ B2 TND, FIEFIL, B
B OB, K19 IR THRIC, BAEE TORIESRER OHAMN, WAEZERNG H 5
EEZOND, BEFTTHLBENBIEFE CTENLD Z LICL D, BFIFIWNARKEL, &
WIZHEZNTTWD Z L RERIEEHRETH D,

! http://www kenko-kenbi.or.jp/science-center/water/topics-water/$893.html
2 http://www presidentialtaskforce.gov.lk/en/kidney.html
3 http://www .presidentialtaskforce.gov.lk/en/kidney.html
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HiE : Glyphosate, Hard Water and Nephrotoxic Metals: Are They the Culprits Behind the Epidemic of Chronic Kidney Disease
of Unknown Etiology in Sri Lanka?

19 CKDu ~DERZE-LFIEHDEE

1-2 HRE - BOMRAFICH T HAFEE., BEEE, BERERVEHE

2V T AR, EERORZERK~OT 7 v AOMEEBEEL L TEBY ., EER%
FE [~b o ZHEEE] (2010-2016) TiX, 3.4 THAREFEIIAY 7o D EOE X
RFEIEIZE > THRBEARRIRRFETH D LLESITTWD, BReKEFERBK~DT
7 A%, 2009 G0 85%% 2020 EI121E 100% &+ 2 HAEEZ 317 T\ 5, {TEhEHE Tk, &
FHUER T AN DB IZIS U CTRAKFEIZSC, B - &E0lm CRRIE T v 7385 L LTE
D, BARMICIEK 20 1R T 2003 2 =T 4KV AT LOERPEL R>TND,

RETHEREK
ST EBBK
ws&DBIz X S K

M fatticalos
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£72. S =7 AB% HEE (Millennium Development Goals: MDGs) O#AEBR%E AFE L L
T, FHEEATREZRBRRE D7D 2030 7 ¥ = > & (LLF, 2030 7Y = %) T, 2016 FnbH
2030 FFETO, 17 OEEEL 169 OBALK 722 — 7 v N & ED - Fifi rlsE /e A% B iE
(Sustainable Development Goals:SDGs)% & TV 5,

K- fERZ X =13 TEEE 6. TXTD AL DK EMEOH| H ATREM: & Figi Al 72 21
BT D) IS L. 8O0 X —4 v b & 11 OFENRRESN TS, HEKIZOWT
I, 2 =% ME 16.12030 AEETIZ, TR_XTDOAL D, ZETLMARER KO R )
WP T 7 A ERT D] THY ., FBEIL 1611 B kEFEHL V0D ADkk
| Thd,

2V T BT, Fiee rlRE 72 BA¥E Z: B 23(A Sustainable Development Council) & 5% & L
TV A 2030 ITRI L 7o FERE T RE 2R [E FHBUR - BRI 2 FE i3 5 5% TSRI LANKA
SUSTAINABLE DEVELOPMENT ACT, No. 19 OF 2017 % 2017 4 10 A 3 HIZAf. BAE
2 T U HIIET D BRI BIEEROT-DORELZREL TWNWHEZATHD,

NWS&DB %, [#EFHH 2016-2020] #HRKELTWDH, I via ik, MERHEHI
EY—ERDOREEBE LT, AU TV TROUENEARFERIIRLZE, | THY,
B a st TEOE WK « i — e X2 ERICERTA 2L, | Thb,
EME 2016-2020] THRESNTWH 4 OOFEREL ZOMBIESL . £ 4177,

& 4 FEFE 2016-2020 | THESN TS 4 DDEXBELLDFHMBER

BiF 1 KERUTKEDEREDM L

1-1 2020 FEETICERIZKDKELRFEEZSLAOD 60.0%NWSDB FTETIL 49.1%IZ. T/KEEIZ
LB TKEERFEEX 33%5|=LIF5,
1-2 £ TOKERRICHLTE - ENE CTaLVKDOREMEERIT A-OICKLRLHEEEET 5,

B 2 EXNRORE

B1R 3 SEARELERAMOHER

B 4 ARUVRERBRICE TR EGEHFKEFEYS —ERDHRIGERET D,

41 ERELEH—ERDEDOE=SYLY

4-2 EROZIBELRE

4-3 BERMLGEEERREBGENLTHRE

4-4 BELRHE

4-5 BEUEROE=OHDBEEAIRSAIODEE

HE: RUSUARIHEIHEHANE LKERI S — ERFHRRE - BRAETHRES

2112, AU T IOEEIA~DT 7% 2016 4 12 H) A~ 2016 4F 12 A K
T, KEENRZEANDD 47.70%NWSDB A& Tk 37.1%)Th D, RS HAN
36.4%., EHTN3.2% T, BEpKIZT 7B AHKTHZRWEIEN 122% Th 5, Bl
BEOFERTIL, TOEL DNLERIKEITEVE,

HAEE 1 ZET CARESE RRIIHR T BN, BIEZERLZELTH,
2020 £ T 40% D KE AT 7 B AHK RN, ZFORENIHEFKTHY , ZETHRND
KO FREMED E,
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®Pipe Born Water Supply
(47.7%)

®Protected Domestic Well
(364%)

® Unsafe Water Usage
(122%)

B Tube Well {32%)

#Rain Water Harvesting and
Other {0.5%)

HE : Annual Performance Report 2016, Ministry of City Planning and Water Supply (MCPWS)
21 RUYSUADIKEKA~ADT IR (2016 F£12 A)

AT - AKHFEE ) (2016Annual Performance Report 2016, Ministry of City Planning
and Water Supply) (D&5H S C. Sarath Chandrasiri Vithana YX'E 1L, LA F OERIZIE TV 5,

Ekﬁh*@&@ﬁi%iXU§yﬁ®ﬁﬁf%éom\ﬁm\m%&UMﬁ%%
NEIEDS LWEBREIIFR A ICCHE L 726 Lz, 2O EER HIROMPEZF| -+
5 LT, AT TA U TREREIKZ S FIEIZE T 2/, FHB LD
K727 0y =7 FHAHURORITOEETEBEINTWD, Zuz, A%
KEE 2T 7y =7 23 CBO i U TDCWS 12XV FEi I TWb, £
W2k, AU T UBDNAD AT LE IR T T A BRI SN TEY |
2016 4F 12 A £ TITIX 209 T HFT D/ 7T A KB R &N 5, 2L 2015
R 1.8%DIEINTH 5, IROFLNE D BERIE, 2020 4FF TITAA 7T A UfaK%E

ANAD 60%IZHeft3 52 & TH D,

INA T T4 OYLRTREREIKZ MG T2 2 N A DHETIIH L DD,

A4774/#E#&wﬂﬁ THEKEL, MAKZ 7 O, RO 772 hDF %&&
WCEDEEIKRZIRE T 27 =7 3L TW5D, 2016 FFHICITE SIZ

303km DFEKA 7T A 2 HHE ?5# %Lcmmﬂ%ﬁbfwét¢%MT
1. ZOIRKRDIRNAELET DD 2 ATIICRO 77 FaRE L, £72F0H

ﬁ@%ﬁm%%ﬁ@Rofﬁyb%%ﬁbto

F 72, NWSDB OZ 2B ARG & Z e BT BRIz oW T, LT E#IFTn
Do

. aéﬁﬂm##ﬁ%
FEEREOIEEEROMm G %2558 L =i /KEE O IRE
BARFEIK~OHERR) 72T 7 & A RNEHRE 22D & IE
CKDu D528 % 52 1) T DU~ D2 2K Ok
CBO IZ XD EHINTWAHAKIR, BUK, FHEIOKE EKEDM I
FE KB OMER S IZ BT DAEUEE ANIZ K D31 7T A UHEAK T AT DO
it
CKDu DOIRAFINZ AT 57200, FIZEM TKkEZE LT 5 X0 /e > A
T L EREFET 5 720 O S HER > O IT R 72 FREFZE O
2T DREEFER D =— XD 24 FFHIRHIE D /31 7T A G K DOFfit
RA T T A KT — B R BT SRR OtkE
NWSDB % [E R L < oS & £ TR RE 2 Bz TR~ LB <
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o REFHKEHBTR
« 2020 FEETICETORY T v W EEBEICL 272K &2tk
2020 - F TIZHA/KELER D J1 3 — 2% 60%IZ F THEE
CKDu D 28Ik ~D 3 A 7T A G K DR
KB D 100%155iF
PEFER DKFTEFED 100%7E &
OB BEARER i 2 45 7 2 1 IS D 2 ZRUGE T AN 723 5R 0 F i

CKDu %f3K & LT, &t - KEHAEFH 2016 IZFtdi sz, [Fm ¥ =2 F—CKDu
D Z T TV D M~ D LR EK OfMtta ) OBEIILL T O@mY Th 5,

* CKDu (% Anuradhapura, Polonnaruwa, Kurunegala, Vavuniya, Mathale, Badulla,
Hambantota, Ampara, Trincomalee, Mulativu, Monaragala CIL KL TW5, ZiH
(I CAETE T D ERICERREEK 2Rt 27200, B, ], Elc
Xy Shie7 v 7T LREE > T D, 2016 FITIT I D7D 10 f& LKR OF
BHENR S, LTFOZF a7 M 615 8,015 7 LKR A% U bhiz, F5E
RITIT 68% D PHREUTZERM L TV 5 (2015 FEIIFEE TRAEICS LT, 8
& 6490 77 LKR THUTHIZL 86%) .

AT T4 DIER TIEGRRKREMGET 527 n Y/ "R FEET BT LD—
DOTH Y, 2016 FITITZDOER I 303km (2K AT (2015 FFE 1T 90km) , RO
7T N ORRE, WAKZ 7 O, FaKETOMEVKORMRED T n Y =
7 bbb, NATTA PR SNROVHTERI TN D,

2015 fEIT1X RO 7 & b & 37 BATICERE, HEAMIEIE, Medawachchiya,
Kebithigollewa, Padaviya, Rambewa, Horowpathana, Kahatagasdigiliya, Dimbulagala,
Medirigiriya, Lankapura, Badulla, 83 5™ RO 77 b & AR ITiRE,

2016 F2iE RO 77 > b & 62 fEpTICERE, AL, Medwachchiya,
Kebithigollewa, = Rambewa,  Horowpathana, = Nuwaragampalatha  (Central),
Galenbindunuwewa, Kahatagasdigiliya, Alahera, Bakamoona, Monaragala, Badulla,
Vavuniya, Mannar, Mulathivu, Kurunegala, 94 5 ® RO 77 - b & S ITER E,
Fa7K BT X B KRG B T RRE K2 > 7 @RI 7 1 7T Ao T,
CKDu JFRZEHH DI 7E % FEfiid 2 7202 A Y Z >0 & HEE O T 2015 4EIT 2
2™ MOU IZFHF,

1-3 LEABARFRBICEET 2 HAERE A FAER HA &

EREOXFAY T o RFFSFERICMEEDBEE 5 #E (2012 4F) TiX, ERASEFO—
DL LT REMREDRE 227 TEY AV T U I O—BOERE L ZEEIRT D,
RRFRE DT D ODFMHEN 2 TE & LT R EATH L LT D, Fio,  [HRFREBHZE RO
BAFE ) C. FEOKHSORELCBEOBUR A B F 2 | BB HIBIC bR E LI-AF
PONERIIREITHI Z L LTS,

£, AU T oo RERES T EEE JICA ERSH~<—3—2014 ) Tix, TETF
AIE - BRIENET B 7T A IRV T, KBTI D EAKEOFEE K QMK O Hi
Tz, #FICB T D EAGEEMOBEEEN S K STV D,

AHEZ B E 2 TIRREZIT O Wk - FEREFHEIL, B/KED RIS O EA ki Tl
BWT | SIS S0 R K EZEIAR RO KL T ~A 707 4 )V H—K
BCREKIZTHEED Y, BAEOETEHEEHEL TV 5,

1-4 HRE - FORVRIEFIZEH TS5 ODA BXDETERR UM FF—FBXDHH

HABF I, LN T, ODA T 7 X7 —& 7 Bk FAGE (T =
—X 1)) 2013 -, 5166 BHM) &6, [7XT7—&7Z B EAGERE R E (7
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x—R2) | B, TXT7—XTZRO223ED S LI D 6 B xtgi LTHEmBL TV 5D,
[l 52 DO BURGFHMEIC S < FRFHMEE CIX, LT X 21zl _Tun 54,

ML ERIN 7 X T — & 7 F BRI B W TIE,  EAGE S REE i 72 7= O E BRI KR A
FICHFKIIEFELTERBY, REWKIRTH LT KF D7 v FRENL L OEFTT
NEEBEELABEZTEHY, VKT OERE Y v RNRIKT, thaF 7 v RAEO EE
BErFERIaIa=T 40— 7 v BIERED 141 Sl L 0 &<, A%frd FRE
DHDHKETH S 0.6 % EF>TnD, £72, dEFEHMTEWIIER (EAOD
5%) ZRLTWDHIEEEEF (CKD) &, flEbKIRE LTHIF/KEZFRIH LTS Z
ENFRD—>TH D L DRGTNEM TR, U —F KFEMHEIT, 2FE LT
CKD #K A2 17 CB Y, ARFEHEFGHIA S T CKD RNELE L TV 2 ik
T, CKD XRICEAM R TPHRIEEZIT> T D, LLEnD, RO KE S &R
M) bS5 2 & RUUKIRZ HUFAKIERD O EZRAKIR~ LU0 B2 5 2 S idFREICB D
THROMETH S, |

RS LHEN - FiFEEIL, AEREE T AR—TE WAL EMN O FAK R DN
R C . Bk RO Py KEEHE L T ~ A 7 07 ¢ V2 —KEET, SRR O fIOBF K
T DIHFKE | LA TIERREEKIC L THESERICEB T2 b0 TH Y, HE LR,
AL, EFEWENSMBE L 72> TV D HIUE T, ODA 32 Th S —Hsk 22 Wl R~ D
LRTIKDOHEIZTETH LD TH Y, SDGs IA—/L 6 [ 5 ADK EFEDOF|H TRENE & £
Al RER B OMELR ] ICTHERT b,

fith R —F2 L LT, AbFEpI Tld, CBO DK EZEIZ% LT ADB DO IR, =K.

WK 7 a Y =7 b, HRERITHEB O CWSSP OENMTHhN TS, b DXEIE,
a3 2T 4 —OEKRIEEEET 2D TH Y, EKBEIZ XL 0 2RI KZ T 5
FETITR, REK - FZIAEFEIL, SR RO B KEKE T/ ~A 707 o VX —
KRBT X 0 Tk &2 22 TIEE R ECEKIC L THUSERICEEET 250 THY . b
FHELOMIZHEEITR,

4 http://www.mofa.go.jp/mofaj/gaik o/oda/press/shiryo/page22 000124 .html
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F28 RESX. Ha - 5l
2-1 RELFOHE

Emax %, 2002 £/ 5 A ARENTEICFEH O RO BEEKEEORLEZ1T > TETZHIRES
frA T4 E RIBEITHSTETZT FU 7 o ARt NER T 572912 2014 4
ICFRSE L7224 TH D, Emax 1%, BEEAN TIZ OEM T RO P /KEE A2 ZZ6H 1T L
TW5b, B TIE, BAE7 72 R TRO B /KEEEZTE LTV Z & T, EMEEZED T
FEDOIKEZK > TW5D,

T T ORI, EKIE A B L TR E RN LRI KIZT 7 AT 5 2L AN
U< FHFKRRHA, W)K& ZAHAKE L T4, Emax @ RO IV KIS A4 35 K S8 5
T ET, RN, TINKEZETHESRRIIEIKE LTAX RO D Z EICEERLT-
WEWIEZNS, WBAERZ1T > T D, Emax 1%, EAKENEKL L THZRWDA R4
EDRA 3T VZOEMNMERT, V7 F ¥ o BREMNEREEESKE X —I2, ZEHES)
X RO R /KERZ 200 BERGE LT-, T D%, 2016 4 6 AIZH7212 1,000 5 DOHKI % LT 8
A 12200 B#5h, 2017 R E TIZ 800 Bilih TETH D, V7 T v U H BA BB AT K
& —ix, FEMEBERN RO FEHKEZ B FREICEHEE LT, RASCHIKE 24 Tl
PRERCERKIC T A ED A E T TN D,

2-2 REHL - HiTOBE
2-2-1 A—4y b5

PR - Hfnx, B EEOFH K, WK FIEOKE L2 THEGEREEIKIZ T 51
KENTTH D, JFKRDOKEIZIE U TORIAE RO FEFKENQT ) ~A 7 a7 4 )V F—
KD D% T 3 2 ¥ kg2 B AT 5,

MHEDOE PR ADZ =7y ME, FERE 7213 EFE O EH 7 OKE ISR L CaERE
ERZH AV T2 HEALF M OB HEE TH 5,

2V Z AL, CKDu X% & LT, BH. Hl, XS SN v 7T Lahh
DTS, KFEFERF CKDu # A7 7 — ATk LT, 2016 21T Z D712 10 {8 LKR D
FHIEEN2 SN, P27 M2 688,015 5 LKR 3% U Sz, FERD 68%D TE
HUTR CTh o7, 2015 FEEIFZE TEHE I LT, 815 6490 J7 LKR THUTHRIL 86% T
Holz, - T, KNI CKDu % 27 7 4 —ADOTHE T, OFi/KE RO 5K E @7
AT aT7 g VE—ERKEOBRGEANE BIET, £0I1Eh, %, NGO, EFEHERSE)
LOXELHDHZ L, L OME~DREE BT,

R A RBETIL, PB. BhERT. b, AT VRO B~ RO B KEEEZTT Y, E
7o, B O—EFEE~D /N RO g K2z OIRE S BT,

2-2-2 Fftto =—X
(1) ROE&EK#ND=——X
AL HERIN D AT HiE Tk, BRHK Th 2 7 KR T 2 #ilmfE K00 CKDu 55 238N
L. ZOXENEEOFHBE L Ip o> T\ 5, [AHlkod CKDu # V4 57-%, MCPWS &
NWS&DB 3., K#EMEIF CKDu # 27 7 +—ADOTVET, b Mz RO G KE 2 —
ERE L, I KEZETIHERRAKIZ L THIBERICH KT 2 FEE2ITo TS, a2
=7 4 —® RO EF /Kt & —1X CBO 23 i&E E L NWS&DB Nk E ., EH 21778 > T\ 5,

BIHFRA ORI, RO B /KEEICEI LT, LITORBEAZEA TR Y, £OMBEIIIG L
T KBEDE M DNRETH D Z LA BN o7,

o ROMEAEW =6, RO G KBEDAMRE 2350,

o ROMBEDEHEKEDIRIEA =T —IF, AT T AEH OV —EREIT > TWRLY,

o UKD Ca%EnfiaE L, ROMED 1 AL TREZX 22 < 72 %,
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«  ROMBEZZMTHERMN W=D, R TITHE S T D7 DFUKRR b S
AWASTAN

e RO EDOESEAKDHAKN, FIKD 20~40%% 5D 5, AbdEN Lzt <, Fi
DD T=DOPAERKDHEKRND B o 727210,

o EERCSORREA ALFIEEHL RO BETRAICRETE 20,

o  ROMETHEL7ZAKIT, —ERKEZ L ZICIFD B, kS b, HEBELT
WRWNTZ 8 KGR E 7 TR S AN ETE T D

Bl 72> TWADIZ, LLFDO3 S5 Th D,

® RO BEMLOHKIE oF=LVEEL

DRI D ZODWEIEN RO AR T TWAHERA, BEEDEIC L - TEEDK
UNIRIR DS B PR EE DEUIRIR~ & HARICHUK BB L T, BEZRSICMRE 5 &7
5oy ZDEEROMD/NSIDREIIRNT D HRIT CTRIET 2840 Ri%] Th
5, ZIT IR EETeKl OFIZREEE ERAENEMZD L, ZOHIZE
EFND XL A72K] OFHD RO BEDHINCH LR STV, RO B, Kidid
TN ERMITAS RVEROT, 2TIOWVHBRNEE D, ZOHAF, BFD
NR2% | L IXW RIS BEIT 20T HEE] Ev), (K22 5H)

WRERR

RO

EfEK

TR o«

22 HRBBRREHK

FERIIC TARMI A ETe/K] OFIITEICAMBOPRIE D G < 72 > T2 WRIRD IR |
FORMANC IX I B 2 72 TR 22K ) 23S, 29 Lo A T 22Tl
OBbK ) 240 GEK) 308, N ORENE S o iRiEndekEn s, b
FERIN Tl TIEoD 720, ZOHEKR b o720 e BEICZR > TV D,

@ CaSEnfiEL. ROEBEA1EMATHEZLELCLES

RO EIXEE T, AT T AROZHERHOBAHENREL 72> Tvb, RO I,
LOKREZ0H10.0001 X7 2T, KoFRETEEL, A4 LEEREAKUSND
AT FEE LW E 2RO Z &L Th D, K23 IR T X1, —ihiE, &
H, BRERLT v FEELRETE, K, K, NRMOKZR E 2242 TIEFRER
Bkl TE 5, dbFHoOBEFEKIZ, Ca DEFERNZ NN Fr—ANb D, I
L, ROFEICAE L, HREDME T 5, 1 EUNICKHT 27— H DN, 0D
BRHEENPKERMEL 72> TV D,
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| WREBREOF  0.0001u

10370> 1 0.1 0.01 0.001 0.0005
| M S o TS O T o T ST VO T A D (T T VS T Y S O A i Y I T
KigE BRIRT % DDT(#22) BIRBMER
0-157 FRHE AR BREH KER
HYFTRRMY [ ARSY L
APEN NS A
RCEENG: £
TvEk

X 23 HBEYMELERE RO EDADKESLEER

® RO EHK#EOMEI LY

RO /KR ZRIX. RO BEDEWZ & DAl 2 & < . FTFEITIS 2D 72 DL, ik D%
HAKBEDOBEANRKD BTV,

MCPWS (%, RO KD EFLOMBEEZIZ TWA Z L, KVMENRZENT /)~
A7 0T 4 NE—EKEOEANZ BT LTS, MCPWS OREICHAR LB, ¥
FEEFET, T/ ~vA 707 4 VE —EKEDOE L FIEFEEITIR> THRLW & OEGE
ZF 7,

FIowA T aT 4 NE =X, T4V E—DEN N & iR X RO BV KB X
WELIeD, T /~A 707 4 E =X, 27 v BALO RN ERIZZEW T M7 L&
—Thb, 74/NF—IlK LT, HIESE S TORMPE ZRET 5, SROZEIX, RO E
FUREV, 74V —720D T, ROMED L ITEMKEZIEAK LR, LL, 7 vHE0,
IR - BRELAIZBRET D 2 T K R,

% Z . Emax I, ¥} « FEIFFE T, BiFRME UTA 4 o a3alitg 7 « 2 — %4k
i L7=OHiIKR RO g Kkik L. @F /) ~A 7 a7 4 V2 —FKEDOWE K « FIFHF¥E%E 17
BTHZ Ll LT, FET, BIIENEREL T, AT U ARl 2% 2 5,

SEIRCRRELA AL FIERI A A A M L T D AITIE. RO ETH B2 RICRETE 20,
A FURHHRIL, ARBIIEO—FE T, EIZEE Imm L TFORMRCTRHHAINS, @01
O TP BREZ AT, KA AL DEBNES TH Y | IEMER EOWERK L
AR, KX 7etbRmfEE D, A A U REBNEF OEEA A2 L bk 728 OXSIA A
v (RrEsnbsAAY) LOWEDOEEFIHT LS EICL ST R EERET D, A
T AUEER ZRINT 2 2 & T, B, BREAIZRET HZ L1k D,

OHIAR RO KB IX, P43 OF 13 KEREM IO, TDS A HEUEE 500mg/t %8 %
L. F (7 %) NEEMEO 1.00mgl 2B 5P ICRET D, BEEEZ27 ) 7T
HIFFICIE. @F /) ~A a7 4V E—FKEEZRET D,

W, BRI BREFIZRET 24 A AUREANT, B3, BREFORS ZFFE+ 502D
Hb, BRI, FREAOBLOREIZZ <, MAICL kN iie s, £ T 2HOE
W BREAFEICEA T AR DE ENDINELSIT DI, ZRAcE M ERERIN )0 B
FEHITR, o T, KHEFENF CKDu # 27 74— A & NWS&DB 2NMEET 5 23K R
Bl abrET 24 AURER Z TINS5 A 4 ZHBHE 7 « V&2 — %3\ 3 5,

2) FFH/NEROESEKBZO=_—X

NWS&DB (2L % & ERHUIROZEERLB EERE DO RN, A KBEHEAKTH 5,
HLHFH A C. Thalawa DSD Kumbukgahawewa GND Helabawewap £ % i # L 72, NWS&DB
RSN BE Km B2 & & VO FHF KR ORGKEEIZR 77 v 7L, WRERIML 72
WTEAFEIZHAKL TWD, /INFERTKEKRD I Z21T 572, KiE/AKD TDS i, 471ppm
Tholz, AEIKERE 500mg/l (=ppm) (RK) 1327 U7 LTWBA, Bk E L TIEREY)
ThY ., FERIFAEIKE LTEERH L Tuhien,

Rajarata University @ Channa Jayasumana 2(#3%(Z J 701X, CKDu @ B3 D 80%75 F ., 20%
EMETH Y | Flinld 40 5 ~50 mOJE & FFER L, ALHHEINN D 10-12 75D 10%23
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fih /57, CKDu %3 & U T, #BiiatmE - AREEKGEHH 2016 ISRt ne, [ry=2 |k
—CKDu D58 %52 TV D HUll~ D Z 272K O ftfG ) TliX, RO 77 & FRIT
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X, EIE CTh o 7o, vV B—F KEEMENOIX, A2 > F /LY i D Polonnaruwa Royal
School {Z RO E# KA E L, SBRE1T O X9 EHN b o7,
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ETOEE REEZ—HMELTMARTHILET, A/ UM THRE:

AT FUOANBGRV AT LERE

ik A7 BB T L F—ZREL . FTLETTIMYIZERET S
&T, RO RO R#MEKDHKE DG LI=HiKkEAT
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—ThkEY %,
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BiE

B3RS
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2-3 - FifoESMHE
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RS 27 7 F—2 2 L uE, dbFE o 1,266 T A (2012 4) O A D 5 H, CKD
D fERME S E O HE L2 70,000 A CKD/CKDu SBE N ED & L b T\ b, FOXHK
& LT, ABHEIN O BEAT R TR, AT OERFFR TH D CBO 2NiEE 35, RO FyFKtE
H—DFEITHOILTND, RO EEKE L Z—iL, NWS&DB., AU 7 g K O
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#= 8 NWS&DB M RO [E4§Kkt> 52—

NWS&DBADRO

=] DSD CDE ) R ,a)h f
L e ER N 989 128
Anuradhapura 694 77
Galenbindunuwewa 41 6
Galnewa 30 2
Horowpothana 38 6
Ipalogama 32 0
Kahatagasdigiliya 40 7
Kebithigollewa 26 2
Kekirawa 53 1
Mahavilachchiya 17 9
Medawachchiya 37 12
Mihinthale 25 0
Nachchadoowa 19 0
Nochchiyagama 36 1
Nuwaragam Palatha Central 40 6
Nuwaragam Palatha East 29 0
Padaviya 15 6
Palagala 35 0
Palugaswewa 16 0
Rajanganaya 21 1
Rambewa 38 10
Thalawa 39 3
Thambuttegama 26 4
Thirappane 41 1
Polonnaruwa 295 51
Dimbulagala 56 12
Elahera 28 7
Hingurakgoda 53 1
Lankapura 28 5
Medirigiriya 45 16
Thamankaduwa 55 0
Welikanda 30 10

- S8 a : FEEOmMDRHFFS
e PRSI gy i ate BMDREMLRL I T T

I3 =TFAMROEF KL Z—DER

kAR s

27 A22=T4—RO EFKEZ—DFKI AT L

27



RO [Ei% Kt 5 —DRAYT 7Kk R
BEH 10 222=74—® RO [Ei#KtEV 52—

NWS&DB (%, 7 X7 —# 77 RDk KLZ 200 Ok L AR e 0T Ro 100 O Hiskix
REFONTORN T, ROT T MERNAKETHDH E LTS,

BEH L TWD 7 AU 8T, BRSPS EM CREICFMILFEORMELZ L T\,
F 72, RO E~D CaMg Oft3E, #KZ 7 TOME - N7 7V 7 OHEJE & V-T2 RE %
2 TCWb, NWS&DB (&, A M7 p—< U ANEL, REE AT RANfHE
RO B KB DE A 2 A TV 5, Emax OOHi/KAE RO KL, @F / ~A 2707 4
IVH—FARRIC I AT CRY ., Bitlo=—XZ#EAT 5,

F72.NWS&DB (2L % & | BAHUEO PR EERE D K AH203, HFKDBEHAKTH 5,
FLUR, e IR ek ERET D2 Z EBRAIRTH DN, HFAKkEFILTHa R b
INT F—  AD BN KN

Rajarata University @ Channa Jayasumana 2(#3%(Z J 701X, CKDu @ 35 D 80%75 F ., 20%
WIMETH D | FhnIE 40 1% ~50 s DOJE & EFENR L, LN O 10-12 7% D 10%53,
CKDu DIERSH D EDZ L ThH D,

Do T, M, HAER. /N s HREASOLZEIKOBIERHRETH Y | FICIHEEE A~
OOHIK RO EF KL, @F /) ~A 7 a7 4 VF—EFKEL, B0 =—X2@Ea7
%,

FE)X RO EFKE b Em, FrER, /N - FPRESORERIKOHHE v ) =— T
WAET 5, M, BEFD RO BF/KEEIT. RO BEORZMED A T A E~DXIES
B, T TERNEWVWOIFENH 5, FEINRO i Kas 2 LE D &9, Fn
LB ELHY. AT TR, MEA~OMIENERELE S 25,

2-3-2 W - BITORIEES

(1) REEESHOME

FRFETRED & L C. SCHRGRAL ., BT, BRI K A MGERE 21T - 72, HHIFHAIE, 2017
F9H, 201841 A D2 [mfTo7=, FEHEIZ L DMEEEENL, MCPWS DO#EE T, 2017 4
9 AIZHMREEENFH O RO Y5k 2 5. FEHIF RO JREKER 10 54 2 U B—F KIHEICH
WL (BE 1128 | LTFORGEEE 2177272,
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BE 11 Y)E—FTKRBE~ADFE

(2) XHAEZ-ET7IIVIHRE
7 Rajarata University ® Channa Jayasumana #{%

Rajarata University ® Channa Jayasumana Z{%(Z b ¥ U o 7 %247\, RO JEif/KEEIZ RS+
L2 AF Lz, BIZEIITROM|Y Th D,

. BE

AVZ 2 A O IR R EGRATHUR THA AL NI T, X 28 1277 10 22T D RO 7
TR IFTDAT LV RMNE T Z U S D AT F L AR DA & T L=, 3£ 9 I[TRA L7
PO A 3% 10 (AT F U AOEE R,

RO JEDAZHRF I T D= D D RO KD KE FEHED R E S, WU/ e 7O~ =27
I FEREDRE E DB RIE L TUNVD,

RO 772 hD%h=Z1% TDS (ppm) TrEAML 7223, JF/KD -4 498ppm (Z5%FL T RO /KD
YI73 28ppm & EWEIK B HEEZ R LT, TDS 13£<D RO 77 M TSI TWDKEH LD
BREZERT —OOFREE TS, KR EEK, B, SUIRETHHTrShTunian
PNCNE CPSTEONARE | i=t - MG ECAAN

RO 77U MDA T TV RIS TELEL THY, ZOREE, TDS DIEIZHIZHDE MK
XENTWS, ZOHEKEL TE, AT T A Y FE D) R — 72 7 a b L BSELEL
TUVRNZERR, HYED R E T2 = T TN e EREIT HD,

28 RO TSV MAEME

® Reverse osmosis plant maintenance and efficacy in chronic kidney disease endemic region in Sri Lanka

29



®9

FELIZ RO TSV DOBE

. ) T ki A (L) flfi# TDS (ppm)
No. i SHTHES K
(&) iz (s Rs/L JEK RO
Dimutu
Prajamula CBO 2000- 5000-
1 Sanvidana, N W 2 655.7 19.7
Randuwa,
Pemaduwa (CBO) 3000 6000
Police station e 1000-
2 road, B . IR 500 2 906.7 48
Pemaduwa () 2000
Saubhagya
Prajamula CBO
3 Sanvidana, NV EHF 500 500 2 494 9
365 Mannar
junction (CBO)
o T
4 f;il;tu];?a]i:r % o wIE 1000 1000 fep 871 65.3
2 Pom;dn 2 (CBO)
Padavi, LBk
5 Pallugaswang Nz [:Fon) 2500 2500 1 386.3 38
uwa (CBO)
Pradeshiya [—
6 Sabha N T EHF 800 1200 1 386.3 52
shopping R
Tricomalee
North Padavi e i 4L/ CBO
7 Pallugahawan BHA 500 500 A ) 376 18
\g,?:vif\fa:’a 375k (%)
Tricomalee ] - e
8 North Padavi £S5 kil 600 700 T'i/f%ﬁﬁ 293 12
Gamunupura G ek}
nrimary collece i
Padavi tract
10 Tissa
9 college, Padavi £ R HIA 100 150-200 FENTHER 386.3 16
Sri iz s
Tissapura ()
Padavi tract s -
10 i;dilzl Mah; - i Foki 600-800 1000 SR 227.6 10
pendnei IS (G2
Sri P.avadav-i R o
11 ég Vidyalaya, A W 200 200 o 374 281
Sri Thissapura N
R CEkD) 201
& 10 RO TSUMAVTFURADBRE
No. | 75U MEEEIM RO Z4ILADXE-IE RO 74/L4 RO 74/L4
HEOFHMY PR REEE
1 14 KOKICEE T HEE &£H BZZ3NA, WES5MA
2 2F = TDS, FiE&EIZH 40T | TDSH40%4BR5E | 25EE
R Pitd
3 4 A BED TDS #H R
4 1.5 % B&® TDS, bk 1BHE 6 MNAE
5 1.5 HH THMERARDLI-HITKF | 1 BHE 6NAE
1—TJEKBARICE TS
6 |2mA TDS 1ABE REH
7 | 1TERME 6MA | K 2-3MhWABE REH
8 |14 8HAH IR 2EMEE REH
9 |2FEXRMH KD, T5UrDFET D | 2 BERE 6 MNAE
=1
10 | 2 FERil RO FSUbhom57%Y | &8 BE
=1
1| 1R 60H | K &1 REH

F 72, Channa Jayasumana %2 L 4UiX, CKDu DBE D 20%03 M TH Y | 23K - BriL

HIOBATTZ T TidZe < BRBbK, RE, 2 208D

5 98

=

DD LB RTND, Fnld 40

H~50 IR DJE L EAERBMNZ N, AL EMN O 10-12 5D 10%705. CKDu Ok &H 5 & D 2

ETHD, o T, Ilhm, HAR,

N s PEEEAD LRI OWAERETH 5,
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1 KERXHEEE

KEJRZF (Water Resources Board LA N WRB) (X, 7 X T — & 77 Ik Medawachchiya
DSD (2B W CREMIZe K EA 2 T L, ZORERZ 2013 FI2HlE LT 55 £ < OifF%E
TliX, BEFTO7 R, KOWE, ROESE (Rt FR) PEMELS & REMGROH S
FHERBREERNTHL Z 2R L TWD, ZodED X, CKDu D82 5215 T
% Medawachchiya DSD D/K'E 2B 57029 5 2 & T, BlEEE & BRI 2 T ARSI K
DKEHALTFHINT A—F L HEBRBIZOWTHHT LTz,

b 320 WHO OFEHEMLIL, 10ppb LL FToH 5, ppbid. ImeHIZ 10 55D 1g % 9 Hifr
T D, 29 1T T /KD b SRR AG X 2773, ST 5.11ppb. HemifElE 11.26ppd
Thol,

As Content_in Shallow Ground Water at Anuradhapura Disteict
Madawachchiva DSD

% y
,'-’. d - &
i
) '~ ot
b [ ]
s
.
. -

J

.. - '}} ’
-‘r—_:-'f.: ]

Vi -

gt
.

.

Ar Commeet i G|

I

owatacam i cereans

!!!!!rf‘{:!‘zi:.-‘:i

1:160,000

T RO 2013 Ccribay

Hi B : Water Resources Board Home Page

29 FEXRFMIBLZIM T KOEREES TR

COFBERERICIESE, WRBIZLL TOFHEZES L TNWD ¢

- HEARBIRM 2 OHTIC RS & | Medawachchiya DSD @ CKD H3& 0 84%78 50 F
PLEDFEECTH -T2,
HTRAKF D FEDOEHRIL2.67ppb~11.28ppb TH Y . b FEIKIC LV Akoh
WIS LI LN TH D,
WD YGE SR WRY | IR EORIEEH NS Z LIk, RS BHICHT
KRB AT O RREILEHTLTHA D,
128 DY FdDH B 76 DMKV 7V GRIFFEEHF) O FBREIT,
5~10ppb ThH o7z,
W7y R (1.5mg/L UL E) 1322 7Tl S,
HTEAKF O FRED CKDu 1252 5 B2 OWT, EEFEMAFICL-TEH
RIS T SN D MER D D,
BEICBWTREEEIER 2O T 2 LA RFICEAMTRETh D,
HIEESESREZEE R VWEIEOHEHZ8Em L, B*¥R (Department of
Agriculture) ZH U T, ZNOAMGETRETH D, KR TEREICELWEIEY
A NEER L, BENRGCEENORMEDORELZEHEEA T T4
N D,

¢ Water Resources Board Home Page
http://www.wrb.gov.lk/web/index.php?option=com_content&view=article&id=103 &Itemid=59&lang=en
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FESEO M A B MRS L, 5 A B0 B S A T A R B & 9 5T
TR ~X Th B,

(3) WHhIAE

30 IZ/RTHIUE T, BRBDK O EREFE AT 72,

AN O R 72 KT, REHRRDZ2EE T, AERMEWZEE RN EBREART
HD, KIZEEND IR T NAFIZONTIE, KU OBWIZ LD T BERARETH 5,
2 CUEAICHE LT 2R K OFREEO B A0 B2 T OV (TDS [ Total Dissolved Solids:
WIAMRETEY] ) Z & Ol a2 RlE L,

HIWTEEREIX, LT O@ml Th b,

000 ~ 049 ppm: HAHAY 72 Bkl k

050 ~ 150 ppm: #-45 Al REZRBICEF K

151 ~ 300 ppm : SEIAKEL TIEAEL]

500 ppm L b K[EBREIRERI(EPA) D i KRR B IR

ZOMEDOTNTIE, Taw. WICHRE SNOWEDEENTWDR, ERmLRDIToN
T, IS S W AMIN L R DBREBREEDL. WO EGHWIRETH D,

TRXI—FT5 8

30 ERMIKEREFRAE RN

@ Thalawa DSD Kumbukgahawewa GND

Helabawewap 2 FHAE L7-, 251 7T, 28 AOEEIH BHE 23 %, NWS&DB 23§25
B Km B2 o 2E DI TR ZR ORGKE (BE 12 2RO IR 777U WEREZEN
L7 WTEFIEITHEK L TS, /INERTRKEKRD T 21T o7 (G E 13 /), ZKEKD
TDS (. 471ppm TH->7=, FCEKIEEARE 500mg/0 (=ppm) (e K)IZZ7UT7LTWDR, fklkEL
TR THD, FRIZHH ., AKEAKIZAETEHAKIZE N RO BEEKEZ—DBIG7KE T
IKEIRFE N KT K EBR AL TS, ik 1% 2LKR/QTH DN, TNEEAN TEXRWFEEET
1%, AGEARDH T RERAL TS, Blidi BB OF AL (GE 14 28R), 7K
@ TDS Z3HTfElZ, 590ppm (B-E 15 /) T, e KECEDK EEEEA B X T D, ZOFEET,
RO gk 22— kD ETIE, HFKEARAL L,

7 http://blog.goo.ne jpo/syougai0014/e/1ed222c58c23a2efd863e369d12198¢0
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o 50 <

BE 12 LKkD#EkiE

!
T |

FE 14 BERBEORE

33



7%
&
®

BE 15 EROHAFTKEZRE

No.68 RO i /K4 — (BH 16 Z2R) i L7=, No.68RO /Kt % —iX. CBO
73 990,000LKR (742,500 H) . H1 B )ff A3 385,000LKR (288,750 F4) . #F 1,375,000LKR
(1,031,500 ) CTHEEFRENT-, 2016 £ 5 A 25 AT T, 528 {472 RO /K% 1LKR/Q CHRGE
L T2,

EH 16 No.68 RO [Ri#/KtE 52—

34



@ Mihinthale DSD Seppukulama GND

Seppukulama GND @ CBO ##7/Kkt % —I%, RO B /KA EL T, A7 7y 7Lz
IKZHIK L TR Z el T (B E 18,19 ),

)p 2 o 5

LSRR o

a i E® 19 CBO BEM

5R 18 CBOD#KIEL CBOFHM  (po s kiss5E L CABKER
=)

® Galenbidunuwewa DS Wannamkulama GND
Wannamkulama GND @ CBO #a/Kk o2 —1%. 2016 4 12 A 31 HITE T L7-1E00TH
B, KB EH T TH I 2L CWAT2  KENESHEES TV (BE 20 2 1) .,

B e Ve

EHFICEELEZZ VY
FE 20 BEShf=fektEr 55—

@  Kahatagasdigilya DSD Mekichchawa GND
EZOIFAROIRNZTE LTz, HFKERBIBRO EOZ TR TT o 7 LEEIK L
LTHIH LT, TDS IX, 35lppm Tholz (FE 21 &H) |

35



CKERE KE B
TH 21 BROHFAFIA

® Galenbindunuwew DSD 21 Colony West GND
No.40 RO f&iF /Ko Z — 2 Lz, 658 NITH/KL TS, AKEIE, EIHF THY, /KH
WZEEEEL TN T, JFUK @ TDS 13 36ppm Th-o7- (G E 22 /),

IKEBIE 7 A ') HE RO [RFKHE
BEE 22 No.40RO &Kt 22—

®  Mahavilachchiya DSD Nelumvila GND
A LT/ N AR CIE, AEFERL 338 AT, RS 45m DI FRDEK /K THD, H A KD
TDS (%, 435ppm Th o7z, REEENHEBED 0.5m’/h D RO B KN FIES 4L, 31
IR Th o7 (B E 23 ),

36



FEH 23 REEXEM/NERICFEINT RO B KH#

CKDu & #IX DK DK E 2R LT, BRI ALTZHEKIE 463ppm LALEES L
TUWRUWKRDBIRFESIU T, HEF KL, 1,060ppm CTho7z (BE 24 ),

EROEEIK BRE & T UL B EREK COHEK
TDB 463ppm TDB 1,0 6 Oppm
BEHE 24 CKDu SBE XD K

RO [E#K#(IZ &k HKERE

Jb A RN o Hida e | Z BB KIR O KX 72 0 . RO B KIS CRIRNY, Zh R LBt 5
DI B Z TR FERR R L, F 2T, dEREIN 29 @ DSD 706, 36 T &2 ®E
L CECBHEKR Z 8RB L7z, (K31, X 32 2H8) SRELL 7fEbKIRIE, 7 X7 —% 771
D NWS&DB @ CKDu B =27 A7 ¢ RTE L7~ RO G AE (5E 25 2H) <
HKALER L NWS&DB b HEN B P K E AT (55 26 ) THRK, #K, ko
KEGHEITo T, TORERZICIZ, BIHOJFUKDO KE S OFEFMHFICE T LIz fkEgE Dt
FROVERL., BREFE1T -T2,
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BEH 25 CKDu7RAY«x

=
ar’

-
Tyl

BE 26 NWS&DB L& M E K ERER

GN DIVISION & DS DIVISION BOUNDARIES e vy
ANURADHAPURA DISTRICT /

1:325,000

5

2 31 FRXI—FTSROBMKRDY LTI T &R/
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GN DIVISION & DS DIVISION BOUNDARIES &

POLONNARUWA DISTRICT

R =N

I

32 RAVFILIEDOEREKED YT J ErR

2 Z o OECEIKIERER | £ 11 1R, NWS&DB Ot o ¥ —id, EEJE DO/
DHERNZ D, R RIRTINOEZRSEB OO &2IT o712,

Emax @ RO 5 /KEE T L7 Kix, AU 7 o W EOBEVKEREEZ 7 ) 7 LT\ 5D,

JFAIZES L TIE, 43P OF 13 [TR-T4kIC, TDS, H\HEIEW., &7 V0V B R,
7w F#, Ca, Mg DAY Z U WEORERMEMELZ B X 5 r—AN%Z\\, TDS, HHEILEM. &7
VAU B RREEFEIZ DWW TIE, RO BECHRETE %, Ca, Mg 1%, RO FRAREDOHELEN G,
ATALEECRRZE L2 M £ LUy,

= 11 BRRHKEE — F—HETHR
(BREKIZEEI BR)SUHE#E — SLS 614: 2013)

HH HAE
A PR - BRERIBEEH
B, N—HEUEE (&X) 15
BR BETHNIE
Bk BETHNE
AENTUR O AEEA) (&RX) 2
pH (25°C+2°C) 6.5~8.5
B. {LFMIEH
FILEZ=9 L (AHZEELT) (mg/1) 0.2
TUOEZT,
BT E=T (NH [ZEILT) (me/l) 0.06
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FIWIZ/ARTUEZT (mg/l) 0.15
P24 A SmE Al
(AFLUTIL—EFHPEIZELT) (mg/) 0.2
HILSry L (Ca IZBEILT) (mg/l) 100
ERIEEW (CrIZBELT) (mg/1) 250
{EE R ER=(COD) (mg/1) 10
87 (Cu IZBELT) (mg/1) 1.0
7w (FIZEALT) (mg/1) 1.0
MR TR BF 1B 3R (mg/1) 1
$% (Fe [ZBILT) (mg/1)* 0.3
TUAH (Mn [ZEELT) (mg/1) * 0.1
T 2 L (Mg IZBELT) (mg/1) *k 30
THEIE (NOs (ZBEL T) (mg/l) 50
TEEIE (NO, IZBEL T) (mg/l) 3
=4 )L(Ni IZB§LT) (mg/1) 0.02
-1 —X (mg/l) 0.2
7x/—ILFRAS (CHsOH IZBEILT) (mg/1) 0.001
FrJ™ L (Na IZBELT) (mg/1) 200
FRERIE (SO, IZBALT) (mg/1) %% 250
27 ILHE (CaCOsIZRAL T) (mg/1) 200
RIRRE R 5 (mg/1) (FRK) 500
#AFERE (CaCO3IZRALT) (me/l) 250
) EIE (PO, IZEALT) (mg/l) 2.0
FER (Zn ZBALT) (mg/1) 3.0
E% (As IZBELT) (mg/1) 0.01
HR=H L (CdIZEALT) (mg/l) 0.003
~0L (Cr (ZEALT) (mg/1) 0.05
L7 AEEM(CNIZEELT) (mg/1) 0.05
£2 (Pb ZBALT) (mg/1) 0.01
7KER (Hg IZBALT) (mg/1) 0.001
L2 (Se [CEALT) (mg/1) 0.01
C. HMIBEH
(a) FKIBERUBERKRHM
HFEMEKRIZE/100ml = ETHEVE KIS E/100ml BEShEGNIE
KGEEE/100ml (i) LS 100ml BT ILIZBLNTE 3%#8
ZAL
(i) E#d 5 2 T IILTRESNAN
(b) KiRIEHEK
HE M KIBE/100ml F1= (it EE KIS E /100ml BHEShNE
¥ KBZE/100ml (i) 1 ERDHTILD B5%LLET
BREINEL, RY
(ii) %5 5%H>FILT 10/100m| ZHEZ 750
(c) BRI&H BT/ MR K
HFEMEKIZE/100ml E=ETHEVE KIS E/100ml BHEhiL
KEGEEE/100ml 10 Z#BZ AL

* YUAY (M [CEALT) R Uk (Fe (CBILT) OAEHRE(X 0.3mg/ZFBZ TN &,
*%:250mg/| DEREIENFEE T RBEE. T 2 LlL 30me/| LLEH-TIZESELA, BRESENF N
KYDBUMEEIZ(X, TR Ll 150mg/| ETHBSND,
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& 12 HHIER

IHH HAE
A PR - BRERIBEEH
. N—EUBH (FRX) 15
BE (NTUR O AEEA) (RX) 2
pH (25°C+2°C) 6.5~8.5
B. b MIEH
A RERZ 4 (TDS) (mg/1) (] K) 500
ERIEEW (CrIZBELT) (mg/1) 250
27 ILHE (CaCOs[ZRAL T) (mg/1) 200
#AFERE (CaCO3IZRALT) (me/l) 250
THEAIE (NOs (ZBEL T) (mg/l) 50
TEEAIE (NO, (ZBEL T) (mg/l) 3
FRERIE (SO, IZBAL T) (mg/1) ** 250
7w (FIZEALT) (mg/1) 1.0
) EIE (PO, IZEALT) (mg/l) 2.0
$% (Fe [ZBILT) (mg/1)* 0.3
ALy L (Ca [ZBALT) (mg/l) 100
T 2 L (Mg IZBELT) (mg/1) 30
TUAH (Mn [ZEELT) (mg/1) * 0.1
FUEZT: 0.06
WEEET E=7 (NH; IZEELT) (mg/1)
C. MIBEH
HFEMEKRIZE/100ml E=ETHEVE KIS HE/100ml BHEhiL
KEGEEE/100ml 10 ZBZ LN
TDS

TDS (Z2WThE, AEIKEL T L TWOD DI 150mg/e (=ppm) LL FTHD, o7V
U7 fOBR KT, 2 CRRBKR E LTINS Tho, X, BIHIFHA L 72 E/AKOEEIK O izt A
W72 — AR\, EAGEDH S MG 56T M EIZKIEKE RO TR KIZT
HE A —DRFEED=— AR RKE,

ERIEEY

WDWHBHRAAL DZEThHD, ALH KITERT CODREDOE R & fe T, HE A0
FER BREERITE, BARAKICLZ D DEFEAT L 28 TODN, EELTERHE
ARAFNZE EN, FRCURITITEAD D Z BI2HHOT, UREZ ®ICE T T AKITE LY A4
CIEEEDNE, ARDOUIRIZIZH 5500mg/0DIEHEA L NEENTEY, FHFKDLRIZK
DI GDIREED—2E705, A F] M BEAR DM N TE/RIPSTZD BB REWE R G HE
FIZEAHHY B HERIS D,

ETFILHYE

HRKDT NVAVENL, T ARV & RET VA HHEE B O RSN LR A/ 20 %
W, Na X ANRICESTREZRIR TV THAHDN, WRHEBUTAF LI, Na O RFETIE,
EIMECN A BT HAEEFIEROIRIKO—>ThD, X, BIaOREME T 25&, &
WIZ A>72 Na HEE SR +5712725, AEHENIE, CKDu & N2 Wik Tho, &7 1Y
FEIT/ NSV T M E LY,

HarE

T T HAG R T D Ca b Mg OHEFEA G TKRERE K, D720 KZHOKEN),
WHO OFHET, LU T O Tho,

60mg/¢ LI

60 — 120mg/t  HFREEE DfiEK
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120 - 180 mg/C  fifizk
180mg/t Lh b FEH 7aflik
AVZ o HEOAKEFERET, 250 mg/0THY, o7 N LT H KT, EEELL 250

T, EE R KRENZD, Cal Mg ZRETHILT, wFEESND,

F (Zvk)

T oAt B EHERT AU, B AO B OY AN TEDIER AT 7 v BIEARIET

%o WA DRER]TlE, =T AVEITNO D VRS NS ILEL D, IV EGES L, 48

BB NAELD, ORGSR, D R LIRS,

Ca B U Mg

Ca & Mg ix, AMERIZESTHRERIRTILTHD, )5, Ca s MG 1%, RO FEDOE I

L. AFEE0ICIY, BEREA IR TS THEMAELISED, AT T ADENDOL, GA ')V

TRWENLFEL,

NI

RIGHE L, FrERE R E R ML LT R I rr=F —BIEEE T 5L HESIE

HERMEEITEMEHRSEOME O Z 2, RIBGEITENCEIOIGE NIZHTEL, EhO 3

FERORIGEEED 90%LL L2 5D TS, FEHYORNWEZATHRISNAZEITENTH

. OOETIL 2004 4F CERL 16 42) I KRIGEREA > THCB K O K E L HEIE B Lp o7z,

PN IESE

KIGEREE L, A ANE F Il e AN E D 7T A FEE IR O R C, ILBEZ 0 fif L Tk

ENARBLELDI, FTAL B-H TN A —EBREADOMBERE T, KBECH A a3 r 42—

IV T T E OIGNME LAMIE K L CHTE T ML & b, BREEAKD

HE T, BRERMED ERFIETHS BGLB EIZTT,

ARl 7T X T =X 7T RO K EFEFEEEMM 10 FErcth Y L, KIBHE
B, KIBEOGHT L= & A 8 &b KIGE M ST,

HEREBEOOGH N TEenolz, HAERE EBEEDO IO NTIE, AU Z U HEN
THOMMARETH D, Wl - FFFFETIL. 2R OO 21TV, BILEEZE & RO BT,
BRI - REA] - EEREOAEMEZRET L2FENRETH 5,

AV Z U AEOHMT RO 7 v FBEHESAGZK 33 1R T, ARGk o b HE
%, 1ppm (=mgt) LLETH S, KFO7 oAb OMEPIL, EITEAHEREY O 7 v
FREAETHHMTHL, o7V U TORRTIE, RKTH 1L.Tmg ThH 5, Tk, o
TV T U T REIFT T, KBRS 7 RMRAKDIREKTH D Z LICENT D EE X
H5id,
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® 13 KERERKR
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INDIAN SUBCONTINENTS

Distribution of fluoride ions in
Groundwater of Sri Lanka

(ppm)

B <o
N o
B osi
B 030
| >3

INDIAN OCEAN

HiE : https://www.researchgate.net/figure/304068746_Fluoride-distribution-in-Sri-Lanka-modified-after-Dharmagunawardhane-and-
Dissanayake

X 33 RYSUHEDHMTKD I VEEEENH

(5) RO EHKHEFEICK HBEMFRE

AR v 2 F LT i D Polonnaruwa Royal School (2, RO [ KA 5% L, BRAEMESE ORI
HiTol (BHE21BH) . FRAOBRBEO=—INE, 2 CTHELEL>7201E, RO

0 = —

BEKIZ L DL DOBRICHEKR T DIRMEK TH D, boloWRWEDOERANRSH Y | 6, ER
IS KO ITHES LT,

BE 27 Polonnaruwa Royal School [Z5%& L 7= RO &% /K

(6) FE RO RF/KFDEICHERE

# 14 1R TEPr CFHN RO BEHFKEFEOHEICHELZRE L, ArrF AU R
Thamankaduwa DSD @ Pothgul Pedesa GND S5 fTIZ 7% & L 72 F#E)=0 RO fif /Kas D JFUK T
#CBK T, TDS 13 113PPM, RO KIE 17PPM Th o7 (FE 28 2H) , RIFHEANL, HX

OFAERZIZ DRSS A 40 A3 A 2181, 4E0m 30 A3 H 1T EIEGZ2 2179 & L bic, #iX
DEZPITOI TV D,
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FHHK RO [&iF K2R [RK (FKEK) RO JEIZ &k % %K
TDS 113ppm TDD 17ppm

SH 28 GND DA I(RICEBEEN-FEH RO &%k

& 14 FHX RO RFKBHEFR

District DSD GND Name or School Name
Anuradhapura Palagala A/Ranawa Primary School - Galkiriyagama
Anuradhapura Palagala A/ Balaluwewa Muslim Maha Vidyalaya
Anuradhapura Palagala A/ Habaraththewala Vidyalaya
Anuradhapura Palagala A/Dambublu Halmillewa Vidyalaya
Polonnaruwa Thamankaduwa Pothgul Pedesa GND Ofice
Polonnaruwa Lankapura Early Child Hood Development Centre - Lankapura
Polonnaruwa Lankapura Sri Dakshinaramaya - 128 Lankapura
Polonnaruwa Lankapura Sri Sambuddha Jayanthi Aramaya - 128 Lankapura

2-4 FARZEERAEETREM

AFHA T, AEHEIN CTEEREUK Z 8L L o#T Lz, & OFER, 15U 72 IR KR &
D ENbMhoT, Tt BT~ A a7 A NV E—TEE BT KEEDL S
MTE D,

Fo, M, HAER. N s FRAEASOLZEIKOMGENIRETH V| FROFEPEE~D
RO 5 K#% & FE)zU RO P /KSR D = — XIX@mW 2 & LM -T2, )7, BEFO
RO ¥ 7KBE X, RO EDARZHLED A 7 F 2 A BBEASOXIEN, HoIZ TE 0 En 9
AREN D D, FEIRVNML RO SRS EZEL L LD ETE, B srHELHY, B
B ClE, AT A, HE~OISH R,

2T, BEAHIROERA~OLZEBRMAKOMEIEEZXK D729, Emax OOHiAKM RO K
WKL QT /) ~A4 7 a7 g W —EKEEERT D, £0, BIMIEANEIREEL T, A
T AR 22 5, FEIEVNMY RO B KERIE. A T T 0 ZRHI 38 o 72 Be i T
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EURATE R E BT,
Emax OOHiAR RO /KL QT /) ~A 7 a7 4 VH—FKEOERIZ L0, ok

KT DIHFRORERE, BREAL ALFIEEC, 7 v R, KBRS ZRE L TLeRKICT
5T LNTE D, £ LT, HBERDACRIRYUE, BIEBRER, 8~ v REO TRIICH

BRI oZLnTED,
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3% ODA Ef#1t

3-1 ODA Z=#{L#E

2V U HEICBWT, W - FEHFEFZEIC LY Emax 8O OHIAR RO By ki & ©
F oA 7T 4 VH—EKEE CBO O KE 2 —ICRET D, SEKTHDHFK
DRI, BREA, ALTFEES, 7 v R, RIBESEZRE L TEERKIC LT, #HillkFERIZ
LA IR EFRK U, HUBE R O KREGYE, MBS, a7 v FBIED TIHICERRT
HETINEMSLT D,

ZAUT XY | BRI D N 2 OECEKICER T 2K RBEIEZ X UDH & T KO U A
7 AR E BT 5,

3-2 ODA EHARE

AL RN D = AT il Tk, sk E RO H T K ORI & DK RERYYE, 97 v RIE,
CKDu 2 DR ENTRE L o TN D, ZOFSEDER- D=0, Emax DO /kikes % E
AN BT DHITIE, BETHEFREEIKICT 2 HANEN M, Z U 5 B RA~OREEY;
EPNFERSND EWVIEBANE, T — & — P — =y AR R USRS D R EHIEALNE
DB IND I ENRMETHD, £ T, KREF CKDu ¥ AV 7 4 —AR%&H 7 H—X
— L LT CBO WEETDHAI2=T —OHKE L Z—IZ Emax OOHiKE RO 54
K, £7003Q@F /)~ A7 v 7 4 VF—HKEEARE L CEERKOUREEIT I KL - FE
AFFEAZITV, NWS&DB O N FH AT K E S EN R A2 L CHLH 9 2 & T, I
S OENMEEFEIET D,

Wk« FIFFETIL, KEBEMN CKDUZ A7 T — A& H o Z—r— KL LT, K
FEIF CKDu & A7 7 4 — AT o T DAL ERIN D A #dak oD H 7 7K & 22 4 Tl 7 ik
BKIZT 2D E XA T v 7 LT, Wl » EiEFEEZIT,

KABENF CKDu Z A7 7 4 — A%, 300~500 4512 1 f&5AT. RO BF Kkt v & —2idk
HEJ] 0.5m%h @ RO FF /KA RE L TWDL I EnD, TXT7—XFZ R ERarF LT
. 20 fEATIZIXK 34 (279 RO &gkt o ¥ — %77 1Z5% 1T T, Emax OiE/KEE /) 0.5m%h
OOHEIKF RO B AKEZ 105 L . QF ) ~A 707 4 )L E—VKiEE 106 2R ET D,
ZLT, 1 AT T RS20 200/ /K L, HUs(E ROAKCRIERGYE, 120E SR, o
F7 oRIEOTHICEBRT 2T V2T 5,

HiZk T RO Mg KE&IL, P44 DF 13 KEMRAERE RO, TDS 23 HEHEE 500mg/0 % 8 % 5 H
Fo, F (7w 3F) DEMEED 1.00mg/0x M2 5 HTICKRIET 5, EEEZ 2 VT3 5H7
i, @F /~A a7 V2 —FKEEERET D,

5 S ROFE$ Kt 52—

QTN

| s B
| > 2 -['D..‘1
oM [

L

T

X
3 .‘?, -
X

X
-

K 34 aSa=T4—D%KEZA RO IR %Ki
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FEEY A NI, K31 EXR2ITRTIAEFHMNOT X T =X TR EARe LT R

DYRKIRDY > TV o T AT o oG T %,

Flo, BHGENEREEL T, AT TR EfilzHx, 2V 7o HENTREL T, £

RN AREBEDME T 2 KoL, REORMHA~DEA - E &2 HET,

ke« FEREFEO FAE - R - FEZ, K 151587,
® 15 TR-RAFXOBEF-BR-FY

Bz

b ERM (2, ET/KEY RO BRGK#EET /R A4UB T A—5EKENBA SN TEREHKDOBBLRTTH
. g F ROBEHENERINDS,

EH 1-1 HiKE RO ESKMET/T( U0 T LA— K%

PR T . BUEL. BETS

AL ERM (2B KB RO &K | 5EEY 1—2 Ei/KE RO JEF/KiEEET /A0 4 )L 3—i%KEETE
EF/RAHOT 1)L — KK BT, g RICRSLKEHRIET S,

ANBEASKT EERICRE | F8 1-3 HiKE RO EHKEEST/T10T0)L2—5 KD
AV QAN ES Y (S KERKESLTYTLTHHL, Fonf=T—25HlEZTL). 4t
HER N DERF KR ENREETHE T 5.

BB 2—1 HiKE! RO JEFKMEFT /A0 T4V E3—FIKHEMN

R 2 BB CAEBE LT BHHEREL . BB RES 5,

HiKE RO [RiFKBEET /<A | ;E8) 2—2 Hi/kE RO [EiG/KEF /<4074 )L 32— % IKIED
A74)LA—%KBEIZ K DHEEKE BEL AT FURETV EEREEBY -7 IILEEET S,

TILAERESN D, EH) 2—3 EiKE RO & KMEET /A0 T L E—EKEED
BB EETL. BEOEMTHiKE RO E5KigEF /<150
TAIE—FKEDEE  BEEE, AVTTUANTASELSICT
60

RE 3
Hi/KE RO [ESKiEF /<140

EE -1 RERZHMEL. BADEIKE RO [EigkET /<A
9074V 3—2KEDZX MBI BHEWBLAEERENT D,

B 3-2 BHUEANEOERBIRIEICKY, Tt EAHIKE RO &

ZANI—RKEBRUSN B\ T T LA KBS B TET . A

ERL. REWQ —Sisss A
A;?g;ﬁf@iﬁﬁ%ﬁﬁ FUORETIEDRRAETIVAMEILT B,
R ERTE. EE3-3 B EAEIKE RO BFKEES /10T (LE—

FKEOEETL . EMEORAARTIND,

3-3 C/P fxsmtkBa Ml - KR

Hhro B —iR— B4R
KAAERF CKDu #2277 4—A  Project Director Mr. Asela Iddawela

Ao —\— FMEBERER (MEATHEA. BERNS. KFHOBRE)

KT CKDu #AZ 7 4 —A %, KFTEAFEEEOREEI T, AL Mz Hi L L7 gk T
FAEL TS CKDu OEEEDT= DIEEN 21 T> T D, CKDu XA 7 4 — A%, 128 M B ki
] LU TR HER N 2 thui S . CKDu 2338 5E L CUWVD U CAIE 35 RIS 22 27 Bk K &
Feft T o720z, B, 1, X aESni7 el 7 5%817oT05, 2016 F-12I1E,
CKDu %312 10 {& LKR (¥ 7 BH) © PEIEE D23, LLFO7ay=7MI 6 /& 8,015
Ji LKR (4.76 {8 B UDITZ, E5TH T, 2016 1213 RO By Ki% 77 e 62 & T
IZRXIE, 94 5D RO KT 70 M PR IR IE L T2,

EFIHER

MCPWS & NWS&DB %7 & —/3—NZ, ZHALTREE LML 7=, & & - ik FFED A

V72 I D T HRFFE 2OV T, MCPWS Sk L7c, KFEFERT CKDu # A2 7 4+ —AD T
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TIRENZIT/2>TEY, MCPWS ELTO PR & K - LA FHED T HHFE D H a0
EDZETHHoT,

KN CKDu A7 4 —A %, CKDu 8 #1358 T, RO Kk zskiE 57 ny =2
e FZJi L TUND, KFEEF CKDu # A7 7 4 —ALhigLiz b2 A, W - FIEFHED R F
IO FEFEE T, FEICWH I THLDZETholz, FZ T, KFETEI CKDu Z A7 7 +
—RENT B ——R T HZLELT,

o AVUA—IN—IMERELREEETCORBEOEE. BLUBEORE

2017 A 11 A 10 B2 UB—F KEEEIC, BREEH RO B KA 2 I U7 BRI L
W K SERE S TALERINIC RO B K2R B LW BRI LIS A, AT I BUFEL
TXETDHERAR DT,

2018 /=3 A 2 H ., K#HENF CKDu #AZ74—A  Project Director Mr. Asela Iddawela
L L. KFHENF CKDu # A7 74— A0 K FHREFZED T B —X—Reioh) | e
HERVZ MO T RIEEZTOEEDIC, BB EEOEEMGE2TIZETHREL, -,
W5 578 RO EE KD R E F AT TS, EVRREL T, BRI T 5241k
OB,

. 1&E
BETELTWD AT Z Ml AARRIOFESHE R 16 1ITRT,

& 16 RS UAAIEBRBIOEESE

B Al 2S5 Hf

HKBOREITRHFRAFHE @)
FIKEOREISFT DM @)
FEERERSE O @)
FKEA—BROIHDR—) 2T ZMER. ARREOERAAE @)
FKERED-HODRFOHFORE. FHEREOERAE @)
HKEOEAFHE - EREE @)
FKBDOME LRIEDRE @)

FKE DR EE LB BHEIEE @)

HKEOELERE @)
EEORANRTFEADO AR FKEICANSEERE @)
K TEAK LRI DK E ST @)

o«  ROEEKE L Z—DLHOFTAEILZCBO THY ., CBO Mkl D& H & HilikF K
~OKKELT D,

o ZAEIX. RHIEL T, BELKIZT 7B ATERVWHIRERTH S,

o KFHENF CKDu BURFS5%0E 2 T A LR B EUNC TN D 2 LICETEEZA D,
FLT, Jv=v P aArh - AT AaR NOABEERBIR I,

« NWS&DB @ CKDu 71 ¥ =2 hA47 ¢ A%, BIfE, RO BF /KON E & HEFFE
BE2iTo TRy, B 2oz fG L5, o T, &EDOHERE X CBO
DMTUY, NWS&DB @ CKDu 7’12 =7 b4 7 4 A3 CBO (2K L TEE - g4
179,

o 10,000 A O HEAE RICZ 20K Z MG LT, B - BEn07eiE S 2 KL - 52
AFFEECTHEET 5, & LT, HERDOARKYYE, CKDu, HH 7 v FIED T
=V Ng R
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o BRI DX, Okl HEIKE RO B KR & @Kt i)/ ~A
a7 40—k, ITKkZ 7 ThD (X34 50)

o KHEGENF CKDu % 27 7 4 — A%, @ROEZ, HAOHE], N7 - k&%
OFMEE M. RO B ki & OBLE THEEZAH L TRFKkE ¥ —%2 /%I 5, 8
EEBL TS 7y s Mk, ke 2 —IXCBO NEH L, B Z2—Ea
ZE<, £ LT, fBKIZ ILKR/R (0.75H) THRGEEL, AT F U AEHRAL v
T NEEIZH TS, BhmEEE ORI, B LT 5,

3-4 fth ODA = & DEH#ERTREM

JICA Tix, 7 X7 =7 Z BRI LAKEREMEWE (7 =2—X2) | &, TXT7—X7
FWD 23 EDH BILED 6 izt s LTCEMLTEHY, 20164411 A 17 H, AU F
I RFAASTERIEMEBNFE oM T, [7X7—F 77 BIbE EKEREHEE (72—
2) | Extgd LT 231 1% 3,700 5 & R &9 5 FER ST Lic, By o2 —
X— NMEIMCPWS TH 523, i Di#EH 21T 9 OIL NWS&DB LN FEE T Ch 5,

FEET, 7XT7 =77 R CERMAKREZIREIKIRE LT EKEEEZITI>IHLOTH S,
AE RN T NWS&DB At N F 55 T 3T 5 BEF O FG /K F 3 & R S2E T T 5 /K E
DISAS, H K » FEREFRER PR ARMAITOMILE 25, RFEETHONT—F%
EHT D2 LT, IRETIHIEN - FAFFEOFHME V2 2BEHBEZKE LW EE X
TwWab,

3-5 ODAEMMEICHITEHRE - VURI ERIGEK

WK - FEREFFETORA o ML, OFKhaax HEiIKE RO K & @ Kiusg 17/
AT a T 4N E—FHKRETEAK LB K OKEE R CThH D, AKEEUEIL, Sri Lanka
Standard 614 : 2013 ”Specification for Potable Water (First Revision)”|Z ML E S V7= & H H D Fk
WEEZ 7 VT T20ERH D, £ ORBROHNZIT OWEIX, v Z— =1 Tho
NWS&DB DAL ERIN S8 T O /K E R ERT Th 5,

-, ARFAE T, RO BEHF KM | 2% NWS&DB @ CKDu 7R ¥ =7 M4 7 ¢ T
i L, b oHFRES TV 7 LT L, EOKERBREIT-> T, AHEEE
7 VT TELMER LTz, MERELNTUE L, BAT 5OF /K KR RO MR
K & @V KMiR T/ ~ A 7 v 7 4 )V Z —FKBEDORRGT, RIS 72,

F7o. BAT 5 Emax OOW/Kiag HETKE RO B K% & @Kk HT / ~A 7 1
T AV —HIRBEDOBEAER, BRIEIEE, AT U AR, BIHIOFRIFICEET 20
R T 2MERNH D, FULIHE T, RO BRI 1| BE2RE LT, BRIEESEE, B
O AGEZ MR L, FEAEL AT 2EKEORE, (RIS,

3-6 REHREESF

2V Z HERNZBWNTH I Y =7 MEELRGT 25T ETE0Tr Y
=7 MFFEN EIA GREEZEGRHN) OMRLRDNITHOVTHET 24 E N H S, EIAIZ
1% 5 524 1% B X [E 52 8RB 75 (National Environmental Act, No.47 of 1980) [A-1] 12355 X 5%57
SN T-ERBE4 (MOE: Ministry of Mahaweli Development and Environment)ZE | ¢ W Bz 58 /5
(CEA: Central Environmental Authority) CTd» %5, EIA (Z6R 2 F/E « Fhi X 1L CEA 23HD £ &
W7z EIA 7'va & AZB9 25 H A % A(Guidance for implementing the EIA Process, 2003) [G-
p) a2 AR A<V QAT

RETm T =7 MNEHED BIA OBARSR &0 5501%, EFREEHA (Fry =2 FK
WFIE) O Partl~Part3 (ZZN L —F & LTRBI N TV D,

EIA SLERT 0 Y =7 ME, REUEBRAR R L OB E L TO0T VWl E STk
D, A7 T=7 ME, Part I TRRAIPKBERFGKFEIZE LTRESH TV LLEH &
50 5 mP IZHEET 2 LTS/ EnTad ] EIAITBR L2 TRV EF#kL T\ o,
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RO W /KIEE ) DHEH SN D IEMAKICE L TiE, EEIZE OHRHEEHEL E O T 5]
ROFEHEIIAFE L2V A, B9 55 the National Environmental (Protection and Quality)

Regulations, No. 1 of 2008.IZHLE SNV TWHEREREEICHEN ST 5 L &35, Z XA
% b0l 2 Ay N IERE K TR SN2 856 120E, MK & JFUK Z2 IR G U TR IR L 2 JEYE(E
LLNICA R U722 HEH T %,

3-7 HFINLFRIR

BRAERRAE 1 AL N O HUs R OREVKIR TH 2 H 7 /K1E. FED A L, KEIZHE
SR, B, BREAETHERIN WD, £, SO
KL, Ca, Mg &< THERE, MA T, 7vENZLNVTFr—AH%
VN, HEIN O FH K O AE VB GLIR DT HURIC L 0 B2 5, Hulgdg ok
B U TN 5 a2 A h R T p—~ 0 AD B KEE OB %E &
W NLEENTND,

BHRERN I 1 : ek » FEHFFEET, aI2=T 1 —%/KE L ¥ —|Z Emax ODOHi/KHE RO
s ki & @F ) ~A 7 a7 4 NH = KSR ERF 20 & v FERE S,
GRIKEMIESIND Z ENFEEESND,

BRZEERAE 2 « Mg O /KE G U ClEYNIZAEET 2 a2 A X7 g —< 2 2D B UK
DK DB TWD T2, HllERIL, Z272KICT 78R THZ L0
Hk7e, & LT, ACRIEYLE, 18MEBIR, b~ » BIESEORFEY
A7 HEAHLTND,

BRI 2 a o =T s KB Z—1%, 500 Harioxt LT 1 R I fOHIC 2002 40
KT D, BEKDFEAKEIL 500 HH x200T 10m*/H TH D, WE->T, W&
Ko+ FEEFEE T, 1 HHHNC 200 mY/ B O kAN E N5,

B S  BEF D 2 2 2 =7 4 ¥§/KE % —D RO BBEF /KL, #UICERE STV
RN, AT F AT TWARWEDREA 2 TWb, AMES
L., FKEOER « AT F U RABIT) VAT AEREETDHZ EBN
BHThHD,

BAFEZNH 3 © Emax 23, #4592 BiliE A 238 L CO®iI/KE RO ki @)/ ~
A a7 4 NE—EKEDES « X T F o ADENBEE ATV, A
MERIND,
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F4E ECRXRRMEE
4-1 EDRARRMFEHRE

Emax [X, AU J v HEARLIEEE LT, OHiKE RO BEFKEEQT / ~Af 707 4L
B — ki A BLYE GHANET)  BRGE. A T F U AZAT ) ORI EAT O EHETH 5,
fE TS, TRy NAVEY (A TLY) T, a X MU E2TI 720, @iitko R
AT S0 70 < L, RIFEOMREZET 568, BEMNEOHLEZRET S,

2V F U BT RO, A VIRERFIL, AR e Frii T RO K 2 g9 5 2
EERWIFBL WD, Ao VIRERFIL, RO B KEE DAL T T 1 - dERO#
HE2HLUHTWS, 22T, ANV TITHIZ, AerFaAficPEL TWS,

T35 mFE © 500m?

EYHFE © 300m?

EHMREE . A, EE, AR, XU T U hE
TS Wk, 1F¥ES. LA
KAz (HHAKEMRER)

x® 17 £EE

1% H 2%H 3%H 4%H 54 H
@ #iKE RO A ki
® +/eionons— | B0E 120 & 120 & 120 & 120 &
Bk

N7 IAEEHEZRT, HEBIT 104 T, FM 120 GOEEE BIET, FFEITHEAlN
HRE ATV, WARBRLGERIT OB BT 5 MR T, AR5 B TER 60 BDEEL H
B9,

MHEIDOZ—4 sy M, AEFEIN O CKDu 72 7/ I A kD aIa=F 1 —DiKkE L %
—~D RO EFKEDOHRLE « I ThH D, NWS&DB (%, 7X 7 —47Z7 B0 L% 200
OHiEE & AR e AT RO 100 OHUK IR FONT ORI T, RO 7TJ v MERNAK
ThoHELTWD, £I T, FHFEE -24H - 3FHD 3 FMT 300 HoRERTEE HiE
R

4-2 TGS

2V Z A EOKEEKF 1L 47.70% (NWSDB A& Tl 37.1%) T, R#EINIZHF
D 36.4%., BTN 3.2% T, BRBRKIZT 72 AHK T 72WEIEN 122% THh 5, Bt
FAEDOFRTETIL, FOEL DNRRBKEITEWVHEE, o T I 50%0D A\ % 472 KIZ
TR AHRRWE S 2D, EENEEL TV A BT TIR, ABESEER IZEBRLL I ER
BENVETH L, BURRFETHLL L, 5B T4 CBO I RO EHKE & — & 5E
L CREREIKZ AT 5 2 L1d, BLENR TR EEZ D,

JErFERIN > GND $ci%. # 2 1R 3HEIC 989 T, GND O ¥ ANMIE 1,281 TH D,
NWS&DB (%, 300~500 #5712 1 AT, RO gkt ¥ —2FBEB L TWDHI b, A
FRIIZIE, 4 GND (2 1 f&FTd RO &Kt Z —nktge 720 CKDu 7’17 7 LD ¥
BT D KHHEF CKDu # AV 7 5 — ANERBE & 725, BLHIGHA O % . NWS&DB
X CBO DN /KTHRAKZITO TWDHHIKTY, AKEKE RO BECHKLEEL T\ D7 —2A
DD, BEFWNZDP LD DB DHNIL, AEKZAAET 60 LKR/OD A FLRGim A LT
W5,
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MCPWS @ Hon Rauff Hakeem KEL(Z, A iatH - KEFGEFH, 2016 DERIHZ T, LU
TOREIZR R TN D,

BRI I8V 7 Bk K 0 SUE JEUI A 49 LKR/100001ZZEL TWWAIZh #5112
LKR/10000 THEfEL | 7ok tOE ORISR TWDICh b LT HE FIFIXFERML TV
VN, B2 60 LKR/10000LL LD RNV RE L2 A TXHERIT, /KEEHESUE DOBSIZILE
FFIZH L TNDLDEE LS,

BT ALPEM Z X U E L2 GND O CBO WNEH T 53 2=  —fKkE L Z—
DGERETHY ., TDORT Vv VI K&V, NWS&DB 11, 7X7—47J7 Rk &
Z 200 OHufik & R o F LU RO 100 OHUEKIIRTZFEOT ORI T, RO 7T 2 MR
NEFETHDHELTWD, TiE, TOHIRICIRGGEZIT2> TVWETmWEEZTWD,

T L 7= No.68 RO 5V /K& o % —TliE, CBO 7% 990,000LKR (742,500 F) . JeBfF
75 385,000LKR (288,750 F4) . 7 1,375,000LKR (1,031,500 F) T RO K& o & — Dt
BEER LT,

CKDu HUS CATE T D ERICE AR Z IR 572012, B, B, EicX sy
SN2 CKDu 71 7T ANIRE TV 5D, 2016 FEITIZZ DO7=HIT 10 {8 LKR O TR E
NipEh, 7Yz M 68,0155 LKR (7/EH) 2% U bhiz, FEERITIT 68%D
THBITEZIZEMR LTS (2015 FFLE XA PR E 2R LT, 8 /& 6490 J7 LKRRs THAT
1L 86%) .

o T, MmO —4 v ME, ALFEMDO CKDu 7 e 7 I A2k b a3 a=F 1 —Dfh
K #—T, TEITTHDKEENN CKDU X 2T 7+ —ANERBER LD,

4-3 N1 —F 11—

AU a—F 2 E RIS IORT, Emax &R SR, RO BIFAHEOBIE - 17 -
i e AT F o A%AT 5, Emax 1%, OFIKE RO A LEQF /)~ 707 4 V52—
BB O BGEDBGE, EIHEEO®RE, HIBEETT ).

BB &R ERE
e -ER)
\
fHBE A= ROJ&E %7K
— BR5E i s
(RVZVHERA) -> a > = > (E#n-EE)
(*E?%ﬁ%) (*E*%ﬁ%) (*IE%@%) (m'ﬁ:ﬁ)
A A 4
— JRVURE F— | o
LRy %5 i fifs I : (RiEgEL %)
RORESEH /oD | i XIPER -
Emax

35 NYya—FzI—>

4-4 HEHFREE /N— M —IRHE
T HT= > TE, B3 L EBIREAZIT - T, BIEENWTCA T A
179, Emax [ZTHIEX—ATHMAEZGRIL, TNNF U RXEBLon0ITH &bz, ¥EH
FREREN 22— —DOHIKE RO EF K E QT )~ A 7 v 7 4 )V —F KO B D
AUT T U ANHERIITZD L ). BIBEEEZ1TH,
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45 WXFE

E[3/N: !

Ly
ol

x 18 HRSCETEI&EFME

]

(M

E[3/N:

4-6 EEFE

E[3/N: !

4-7 FBEXHFTDa1—)

E[3/N: !
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4-8 J— )L A N9 kR K (SIB)
| /N
| /N

36 TRAAYTAU KR A28 b - Ry FOBER
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1.

SUMMARY

Purpose of the Survey

The survey is conducted to examine the potential use of Japanese companies’ products and
technologies for Japanese ODA projects. The scope of the survey includes network building
and information gathering to develop ODA projects.

In Sri Lanka, the occurrence of chronic kidney disease caused by well water, which is
drinking water, in rural area of North Central Province has become a major social problem.
In this feasibility survey, the purification status of well water by Reverse Osmosis (RO)
membrane in rural area of North Central Province is confirmed, and the feasibility of the
proposed products is also surveyed. Through the survey, it is aimed to produce purified well
water by RO membrane and to build a highly sustainable business model in Sri Lanka. Based
on the possibility of the proposed product and technology to be utilized for development of
developing countries, which is confirmed by the survey, concrete ODA program is proposed
and a business development plan is formulated.

Survey Country and Area

Survey country is Sri Lanka and survey areas are Anuradhapra and Polonnaruwa District,
North Central Province, indicated in Figure 1.

$ .| North Central
2 Province

y
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» i | Anuradhapura District |

» ,\ B
' [JI Polonnaruwa District I

o E X ‘
v { ) |Sn Lanka l .

oy
]
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Figure 1 Project Site

3. Concerned Development Issues

Drinking water for rural residents in North Central Province is mainly well water. In Sri
Lanka, severe drought once in 40 years that has been ongoing since 2016 has great influence
on agriculture and drinking water. As can be seen from the map of Figure 2, showing
reservoir water levels as of January 27, 2017 in comparison to the capacity levels last year,
water availability has fallen significantly. Therefore, in rural areas, the reliance on well water
can be considered to further increase. As there is a toilet with only dug hole just in the well



for families in rural area normally, the well water is often contaminated with Escherichia
coli or the like. Furthermore, ground water in North Central Province is known for its high
hardness and high fluoride concentration, and many fluorosis patients are found. Hardness
of the water exceeds Sri Lanka Standard for drinking water. In addition, contamination by
herbicides and pesticides has become a problem recently. The number of farmers suffering
Chronic Kidney Disease of unknown cause (CKDu) caused by well water, which is drinking
water, has increased mainly in North Central Province areas, and development of the
countermeasures have become an urgent issue. The Government of Sri Lanka considers that
there is a causal relationship with the groundwater hardness containing a lot of calcium and
fluorine in those area, and groundwater contamination due to heavy use of chemical fertilizer
and herbicide in rice farming areas. As a measure against this issue, the government has
begun to set up water purification facilities with RO membrane that supply safe water to an
average of 500 households in the village of North Central Province. Introduction of RO
membrane water purification equipment with good cost performance and easy installation
and maintenance is required.

Also, most of schools and maternity centers in rural areas use wells for drinking water.
Although it is essential to provide safe water for infants, children and pregnant women, it is
an issue that there is no suitable compact RO membrane water purifier to clean up well water.
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Figure 2 Reservoir water levels as of January 27, 2017

4. Survey Outline and Schedule

Survey was conducted in alliance with Ministry of City Planning and Water Supply
(MCPWS), Presidential Task Force on Chronic Kidney Disease Prevention in Sri Lanka.
Field survey counted 6 times as in September, November, December in 2017, January,
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February and March in 2018.

The survey comprised 2 areas as below:
1) Feasibility proposal of ODA, and
2) Schedule for the business development

Emax Inc. (Emax) conducted “Feasibility survey for water-purifier units supplying drinking
water” under the JICA’s project named Feasibility Survey with the Private Sector for
Utilizing Japanese Technologies in ODA Projects. Survey period is from September 2017
to June 2018. The Survey in Sri Lanka was carried out six times in September, November
and December 2017, and in January, February and May in 2018. Field survey including TDS
measuring for drinking water was conducted at following sites shown in Figure 3.

Anuradhapura District P i/

Picture 1 Water quality (TDS) measurement for well water at farmhouses

Furthermore, two RO membrane water-purifiers were donated to H.E. the President Sirisena
on November 10, 2017 (see Picture 2) and following survey activities was carried out during
the survey.
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Picture 2 Donation ceremony to the President Sirisena

¢ A unit of RO membrane water-purifier has been installed at Polonnaruwa Royal
School in Polonnaruwa city and performance testing including operability was carried
out (see Picture 3).

e As a consignment work to the CKDu project office of National Water Supply and
Drainage Board (NWS&DB) in Anuradhapra city, 37 samples of drinking source
water were collected from the 29 DSD of North Central Province (see Figure 4 and
Figure 5). The sample water were treated by RO membrane water-purifier which was
installed at the CKDu project office (see Picture 4) and water analysis was carried out
for raw water, filtered water and concentrated water at the water analysis laboratory
of North Central Province office, NWS&DB.

Picture 4 - RO membrane water-purifier instlled at CKDu project office
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Emax will apply to public issue of JICA for Verification Survey with the Private Sector for
Disseminating Japanese Technologies scheduled in May 2018 based on the results of these
survey activities.

. Products and Technologies

RO membrane water-purifiers which have been introduced in North Central Province consist
of RO membranes, sand filter and carbon filter. These purifiers have following issues:

e [t is difficult to eliminate pesticides, herbicides and chemical fertilizers completely.

e From 20 to 40 % of the raw water is drained as concentrated water. Since North
Central Province is dry area, drainage of concentrated water is wasteful.

e As Ca and others contained in raw water adhere on the RO membrane, it is difficult to
use RO membrane over a year. Thus raw water is not purified sufficiently due to
difficulty of cost burden for replacement of the RO membrane.

e Water filtered by RO membrane is temporarily stored in a drinking water supply tank
and then supplied. Coliform bacteria and microbe may grow in the tank, because it is
not sterilized with chlorine.

Emax plans to introduce Nano micro filter water-purifiers (see Figure 6) and water-saving
type RO membrane water-purifiers (see Figure 7) through the JICA project named
Verification Survey with the Private Sector for Disseminating Japanese Technologies in
order to solve the above issues and to supply safe drinking water to local residents.
Specifications of these water-purifiers are indicated in Table 1.

Table 1 specification of water-purifiers

RO membrane water- Nano micro filter water-

Accessory
equipment

- Sand filter

- Ion-exchange resin filter
with cleaning and
regeneration equipment

- Chlorine additive
equipment

- Drinking water supply
tank

Type purifier purifier
Amount of filtered 0.5m3/hour 0.5m3/hour
water produced
Filtered size >0.0001pum > 0.04pum
Concentrated water BG!OW 20% of raw water Not discharge

(minimum)
Power AC230V 50Hz AC230V 50Hz
Electric capacity < Skw < Skw
- Cleaning equipment for
RO membrane - Sand filter

- Ion-exchange resin filter
with cleaning and
regeneration equipment

- Chlorine additive
equipment

- Drinking water supply
tank

As a result of the survey, some raw water contained a small amount of TDS and Calcium.
Therefore, Nano micro filter water-purifier is installed for raw water which contains a small
amount of TDS and Calcium.
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Figure 6 Schematic view of Nano micro filter water-purifier
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Figure 7 Schematic view of RO membrane water-purifier

1) Common features of Nano micro filter water-purifier and RO membrane water-

purifier

a. Equipping of ion-exchange resin filter

e There is a possibility that raw water contains pesticides, herbicides and chemical

fertilizers. lonization of these substances is promoted by adding a suitable agent to the

additive agent tank to ionize these substances and these ions removed with an ion

exchange resin filter.
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e Chemical substances such as fluorine, arsenic and nitrate have been shown to have
various health effects on the human body. These chemical substances contained in
raw water are removed with an ion exchange resin filter.

e Calcium contained in raw water is removed by ion exchange resin filter.

e By supplying raw water, small particles, non-dissolved substances and non-ionized
substances adhere to ion-exchange resin filter and extraction ratio of the filter
decrease. A cleaning agent tank and a pump are mounted in order to wash out the ion-
exchange resin filter and dissolve these substances. These substances dissolved are
discharged through drainpipe.

e As the ion exchange resin filter continues to be used, ions of the ion exchange resin
are reduced by being exchanged with impurity ions. lon exchange resin is regenerated
by replacement impurity ions with H™ ions, which is generated by mainly diluted
hydrochloric acid supplied from the additive agent tank and pump.

b. Chlorine additive equipment for filtered water

Water filtered by Emax system is temporarily stored in a water supply tank and
then supplied. If filtered water is stored in the water supply tank for a long time,
coliform bacteria and microbe may grow due to being in a high temperature area. The
Emax system is equipped with a chlorine additive equipment to prevent the growth of
coliform bacteria and microbe, while existing RO membrane water-purifier does not
fit the equipment.

c. Packaged system

Nano micro filter water-purifier and RO membrane water-purifier supplied by Emax
are compact as shown in Picture 5, and it is easy to install and maintenance the
system. According to the evaluation by CKDu project office, NWS&DB, the
installation work of the system is completed in just a few hours.

Picture 5 Emax RO membrane water-purifier
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2) Nano micro filter water-purifier (see Figure 6)

Nano micro filter has a pore size of about 0.04 micron at the minimum, which is
larger than that of RO membrane, so that a part of the impurity is not removed. On the
other hand, Nano micro filter is a filter, which does not drain concentrated water
unlike RO membrane water-purifier, so it leads to water-saving. Furthermore, since
the structure is simple, it is easy to exchange filters by any educated staff of water
purification center. Pesticides, herbicides and chemical fertilizers can be eliminated by
equipping of ion-exchange resin filter. Therefore, Nano micro filter water-purifier is
installed for raw water which contains a small amount of calcium and TDS.

3) RO membrane water-purifier (water-saving type) (see Figure 7)

e From 20 to 40 % of the raw water is drained as concentrated water during the
impurity is removed with existing RO membrane water-purifier. Emax RO membrane
water-purifier can reduce concentrated water from the water-purifier by pre-removing
impurities as much as possible with an ion exchange resin filter.

e The RO membrane has a pore size of about 0.0001 micron and has the property of
allowing only water molecules to pass through and filtering impurities such as ions
and salts. On the other hand, there is an issue that its replacement cost becomes a
heavy burden, since the impurity adheres to the RO membrane and its removal
capability decreases. In the Emax system, impurities containing calcium and the like
are removed as much as possible by a pretreatment ion exchange resin filter to reduce
adhesion to the RO membrane. Furthermore, cleaning equipment for RO membrane is
also fitted with the system. The performance of the RO membrane can be maintained
for at least 3 years with these countermeasures.

e Impurities that could not be removed by ion-exchange resin filter and sand filter are
removed with RO membrane. At that time, those impurities adhere to the RO
membrane and then the extraction ratio drops. By fitting RO membrane cleaning
equipment with the system, the RO membrane is washed out with clean water filtered
by the RO membrane and cleaning agent which stored in a tank. It is able to program
to clean up the RO membrane automatically at a desired frequency. Cleaning water is
discharged through drainpipe.

4) Maintenance

Emax plans to conclude a business partnership agreement with a Sri Lankan
corporation. The corporation will hire engineers to train experts for Nano micro filter
water-purifiers and RO membrane water-purifiers. Emax will transfer maintenance
technology to the engineers through the verification survey and the corporation will
perform maintenance work.

6. Proposed ODA Projects and Expected Impact

The objective of the project introducing and popularizing RO membrane water purification
equipment prepared by Emax in North Central Province is to contribute for prevention of
chronic kidney disease, waterborne infections and dental fluorosis of local residents by
purifying underground water, which is the major raw water for drinking water.

The project ties up with efforts of well water purification in rural areas of North Central
Province carried by MCPWS and NWS&DB as CKDu preventive measures. The project
implementation site is Anuradhapura District and Polonnaruwa District in North Central
Province shown in Figure 1. The equipment to be introduced are RO membrane water-
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purifiers and Nano micro filter water-purifiers having 10 m3/day capacity of producing
filtered water indicated in Figure 6 and Figure 7. Project counterpart is Presidential Task
Force on Chronic Kidney Disease Prevention. RO membrane water-purifiers and Nano
micro filter water-purifiers are owned and managed by NWS&DB.

NWS&DB has installed purification equipment of 10 m?/day capacity in water purification
facilities at the rate of one unit per 500 households. Therefore, total twenty RO membrane
water-purifiers and Nano micro filter water-purifiers having same capacity are installed in
twenty community water purification facilities. These units supply safe drinking water to
local residents of 10,000 households and contribute to prevent chronic kidney disease,
waterborne infections and dental fluorosis of local residents.

Water Tank

Water Purification Facilitie

Water Tank

—)
Pump RO membrane water-purifier
or
Nano micro filter water-purifier
Well

Figure 8 Water purification facility

Table 2 Goals, achievements, and activities of verification survey

Goals

Introduction of water—saving type RO membrane water purifiers and Nano micro filter water purifiers
in North Central Province to supply safe drinking water contribute to reduce the health hazards of
local residents.

Activity 1-1 Design, production and installation of water—saving
type RO membrane water purifiers and Nano micro filter water
purifiers.

Activity 1-2 Operation of water—saving type RO membrane water

Achievement 1

Introduction of water-saving
type RO membrane water

purifiers and Nano micro filter
water purifiers in North Central
Province and supplying safe
drinking  water to local
residents.

purifiers and Nano micro filter water purifiers and safe drinking
water supply to local residents.

Activity 1-3 Evaluation of drinking water improvement effect in
North Central Province by sampling and analyzing filtered
water and raw water treated by water—saving type RO
membrane water purifiers and Nano micro filter water purifiers,

Achievement 2

Formulate drinking water
supplying model by water—
saving type RO membrane
water purifiers and Nano micro
filter water purifiers.

Activity 2-1 Confirmation whether water—saving type RO
membrane water purifiers and Nano micro filter water purifiers
are properly operated to purify water, and improvement as
necessary.

Activity 2-2 Operation and maintenance of water—saving type
RO membrane water purifiers and Nano micro filter water
purifiers, and preparation of operation management manuals.

Activity 2-3 Realization of manufacturing, operation and
management, and maintenance of water—saving type RO
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membrane water purifiers and Nano micro filter water purifiers
with their own technology through technology transfer of
water—saving type RO membrane water purifiers and Nano
micro filter water purifiers.
Achievement 3 Activity 3—1 Introduction of technical superiority and economic
advantage of Japanese water—saving type RO membrane water
Improvement of access to safe purifiers and Nano micro filter water purifiers by holding
drinking water for local technical tour.
residents and reduction of Activity 3-2 Establishment of a business model for a local
health risk by dissemination of corporation to manufacture, sell, install and maintain water—
water—saving type RO saving RO membrane water purifiers and Nano micro filter
membrane water purifiers and water purifiers through business partnership agreement with
Nano micro filter water the corporation.
purifiers. Activity 3-3 Low price product sales by manufacturing water—
saving type RO membrane water purifiers and Nano micro filter
water purifiers of the local corporation.

The following effects on development tasks can be expected by operating and demonstration
of usefulness of water-saving type RO membrane water-purifiers and Nano micro filter
water-purifiers which are introduced at water purification facilities in rural area of North
Central Province in Sri Lanka.

Effect 1: Total 20 sets of water-saving type RO membrane water-purifiers and Nano micro
filter water-purifiers are installed in community water purification facilities and safe
drinking water is supplied to local residents of 10,000 households. Contribution is
expected to prevent chronic kidney disease, waterborne infections and dental
fluorosis of local residents.

Effect 2: By transferring Emax technology, human resources are developed to install,
manage and maintain water-saving type RO membrane water purifiers and Nano
micro filter water purifiers.

7. Intended Business Development

The Government of Sri Lanka and Polonnarwa district government are expecting to
manufacture RO membrane water purifiers in Polonnarwa City. The Polonnarwa district
government has offered to provide land and buildings for assembly plant of RO membrane
water purifiers. Thus, it is considering to establish a company that manufactures (assembles),
sells and maintains water-saving type RO membrane water purifiers and Nano micro filter
water purifiers in collaboration with Sri Lankan capital.

The present target is manufacturing and sales of RO membrane water purifiers to community
water purification facilities through the CKDu program in North Central Province.
According to NWS&DB, no water supply facilities are maintained in about 200 areas in
Anuradhapura district and 100 areas in Polonnaruwa district, and the construction of RO
plant is an urgent issue. Therefore, it is aimed to manufacture and sell 240 sets of RO plants
in the first year and the second year totally.
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