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<Notes and Disclaimers>

* This report is produced by the trust corporation based on the contract with JICA. The contents of this report are
based on the information at the time of preparing the report which may differ from current information due to the
changes in the situation, changes in laws, etc. In addition, the information and comments posted include subjective
judgment of the trust corporation. Please be noted that any actions taken by the users based on the contents of this
report shall be done at user’s own risk.

* Neither JICA nor the trust corporation shall be responsible for any loss or damages incurred by use of such
information provided in this report.
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pH - 6.5-85 | v 6.5-85| ¢
e s 0 <100 <120
%%{E%x S/em 0 v 0 (4
EXTUEY mg/l <300 v <300 v




A Y H
KFEH | Nos | M v <10 | v FFETD
(E.Coli) 100m* | g\ QLB
{bZrEH
TNI=T L%
L= ey
TEIET men | <02 | w| | EREEE |
|4 7,
i;;ﬂ:}*@ B
=3 mg/l <0.01 vV | BaEsiss <0.05 v g;}g\ i;ﬂg
b Flp s,
iﬁﬂj@{ A mg/1 <250 v -
e R RAIIC
b? )( &‘%Eptﬁ bl N
L%l% H mgl | 012 | %Eﬁ;g@f 012 | v
TSI
&l mg/l <2 25 DAL -
7L,
AV RTRC
vT7y | mgl | <05 v SRS | -
stz L
7k?lh*'\7;imT7J<é?> REKIE D
6 N » ,\::Jw i -
7 v # mgl | <15 v VR EE s v | e
LA o Fp
7S mg/l <0.3 v <1 v
e} mg/l <0.01 v -
~ A mg/1 <0.1 v <0.4
KR mg/l | <0.006 v
TR
fHEEA A4 | mgl <50 v <50 v g‘/%‘a
ﬁﬁé%% A mg/1 <3 v <3
FRUDA | mgl | <200 v ;
Wik A 4> | mg/l <250 v -
dhgn mg/l <3 v -
% - Acceptable v -

HE . 742 FKEE 7 2 —ERINE - fERHFEE REHEE R 29 4 2 A (2017 4F) H O AN FEmE

(11) £%t% (Enterprise Law No.29/P0,2005)

SAEVEIE. 2013 45 12 H 26 AfFCLiE &4 2014 4G T & 7o > T D, RFLOIRE, X
B, g, BREC B, AOROfEEL. B, EAME, SEREEELR SIC oW THE
LTWb, ttofEfHe LTid, BAFTAEStt, ~— b r—v o7ttt (K EAR1EH
%), BRASAE (AR GEABR) E2ABRH D) b, o) bEXEtt (R GEA
B)) M—HTH D,

ST, ENEEESMERRICFESICE SN D 0T, BRAOMREDEECHER]
T HEEEH ST D,

FREUE 2,000LAK LLF OFHE CTORITIZTTE T, %tk 30 B UANICHREFDOFRAIT &
BREABOIERB LIS L BESILTWD,

(12) RIEHREER;E (Investment Promotion Law(Amended) 2016)
BEEBENET ., Bl 70 E A SR PR OIERICE 3 2 [EWNA D b O OBER, &



FIUZEE 2 AN, HAI EEEZHE L WD, EEMEBRE LT, &7 # =5l #iX5l],
BXOBE., tH, ZoOfOBEGEERENSD D,

2017 LV HEfT SN TWD TBIEERESERE] Tl BEE RSO EB OHLEIT
MR S, —IRFEEICRE T A4 EREF OBREE ARSI ICREECHRIEICRE Y . LWE
STz, DFEV | ARFEESCBERE CRIKBFE RSO ED D RN FE~OEEITBWN
TlE, BARBGRE AR O FRHE DPE ST & Te o7z,

(13) HIEMMIBMEE (No.0O1/NA) 2011 £ 12 AR

REFF - I, PSR B EME 2 1 U b & 37 2 SRR 72 S ME T BE A B FE IS BLUE L T D,
AIEHROHE 232 TIHRIMPEIRICBI T 2 EH4S (No.054/PM) 75 2012 4F 1 HICAAR S
iz,

M PEIC BT 2 B TR BEEEINE A 2 R (Department of Intellectual Property)
ThHY, FraFomtE» bEFEE TIRIA< . £ OB EHERIRELIT> TV D,

T A AR DRFFHREE IR L EE o TR Y | - T, FrFHFEO FEIRE
TIHATONT, ST DA EHBEOFEEM LS L, LEIZS LT World Intellectual
Property Organization (WIPO) (Z K 2 SeATHEAMTH & SR HI E A FIH LT %,

(HHE © T A AOBREEREE 2014 4% 7 H Japan Bank for International Cooperation (JBIC))

FEFFX LT AHEL LT, Frline, A, PEZE BRIRMEZR EBERE R L 220 | (R
IR 20 2R CL AR IRGERI A3 9 2 L2 D,

< BA-Z & AB ORFFIEFEERFFIHIEIC oW T >

HADRT & 7 A A MBI PER O T TRFFFOA5- - I LICBEd 27 EF ) 25 2016 4
10 A 7 BIZHERE SHlc, ZORRFTICE DM A, ARV TITHeE 2 WEE L 72
V. 2016411 A 1 B HEMDBFS LTV D,

AR TR Gk S IV R & RINAE OFFFFHHA L 72356 | A T T 4 A ITBIT DR
ERETLZ LN TE D,

7 A ANTBW TR PER TR E 13, FFE (AAROITBELOL S %) 2@ L TH
FEZATO Z LR THDLEDZ L,

REB. BEICEST DML, 1 » ARET, 20% 4 FRT TRET 22 L1225
(ZoMomMiL, R#EIND),

F 7o B 2IE, BRI 5 FEMRGE L7z B RO 2 BT 2561013, 7 4 A ORI,
AAOLRGESIH & R CHIF (Zoma. 15 FH) &2 Q01947 H, 73 A0
W M PE TR~ e T U U IR L D),

UEDZ &G, 74 ATARBGORTTFRGEZE A T2 %6, AATIUG L72RICFRICA
Ko T A ATHBERGT 57— L I AROHEIN & L TEZLRERGS 2 7 — 2238
ETE D, BREDOHEITIEL, BIUKEAHS b L—=0 7k o 7 —ERREE D 1 ) 2 15
TERIO T A AW OKEEMFEF LT Db —F LD,

(14) Fi#l (Amended Tax Law No.70/NA)
MBERE IR E LTEETH D, TXTENENT2E/RTH Y | MEEORBE RN
BHEL T\ 5, T4 RIZBITAP0ET 1995 FICHlE Sz, BAEORHE L, 2015 4 12



H 15 AFFCAM SN UOEBUED IERE & 7o o TV B A%, 2018 4F 6 A 20 A CHERZES
/5 VAT OIEYE (The Law on Value-Added Tax(Revised Version)No.48/NA) 73AAfi S 4L,
2018 4 12 H 4 A DHEZH L TV D, SUERSlTIT, BAEE, Arisfl, Zinfi, O 3 #ik
BRL 72D TIETH D, IBARLHHEIT 24%0 5 2% REICRDTETH 5,

BUTIE TR, ERICITEER & L TIEARL (Profit Tax) . FTf5t (Income Tax) . EREEHL
(Environmental Tax) 72 E7236 0 | [H#HRL & L CHIMEERL (VAT: Value-Added Tax) <4
inBi (Excise Tax) 235, F72. &P LSFEFAOHAMIB L O &I, AL LT
BBk SN D,

T ANITHFRLSOME GRS T DB H 1370 (2019 4 3 HFERS),

# 1-3 E2B=E (2015 FHE)

FeFiH Bi=g ik
ENBL 24% &N o BE AR 3T 26%
a5 Tl 0~24% | PrisBlc L %
BrEERL 3~10% | 28 RI3REUNL
ELHERL | FEEEE ~ DO DIFIRBL | 3~25% | ¥EFIZ LD
D | BFEOEEE 10% FEREE DINEEAN~O SN %
il | B, AR RIEEE | 10% 1T oI, IR NS
BB | v YY) T =T | 5% b,
—— HM@@& 10% &m&#&m@z YN D,
Wy sn B 5~90% | #ihic &
BABL (A - B ) 5~40% imJ&mJ&%%®6&%

Hh (ZARBEEH A K7 27 2019 LOV20194E 7 H 31 HY = ba T4 2AFEEATEHRE RICE 5, HAEMER)
2019 2 7 ARFRC T A AT 12 B [E E MBS iR L T D08, BIREETIXAARE O
RHTITABLSRA 2 fifs L Cu7euy,

(15) RIEEE (QU8ESAREL)
THAAORRESITHEICERE LA INTE TS, 2018 £ 5 AIZREL S,

ﬂﬁlmomMAKm@ofméoé%mam2$6ﬂ13HHT%@E§@&E&%@@
HE S FE T2 7R (No.829/PMO) % 3841 S 41,2022 48 H 1 H XV H%H1,200,000LAK

2m3$5ﬂ1Ei@ﬂ@LNQ%MAKA&E%M%Z&ﬁ%E%%T&éo

(16) TDfth, LHOIMBFICDOULVT
JETRO A AFHEHTOE T U TRERN G, RFEFED T A4 AMEHIZ BT 5 BRI
I LT, L FOfE#RE ST,
« TARIE, VB 100%1E NI EHIPTE 28O TUVR,
L2, TARAERICHLTY, KAMEHAMEE LTV,
AEADTHEM ARG 5700, EXOKBEALO TH#iAE Y — 235 T, RFFX
TYV—ZXF 5, DEYTHA9,




- U —2ZWIRIE, @ S0 FETH D0, FrXOLGEITIL 75~99 F L 720 | U — 2R E
ZIZHDOH AT v b, EBIT, FEX T, BlllEBELZ T OND,

« TAATONGEETIEZ, IEANEARL LT 25000 RKAVLLEOHENRRD HNDEICH
HMENLELD,

1-3 LUZRRREICEET SRAEEABAFETHA &t

T A AT DN EOEE TR CER24 44 H) Tk, MDGs 2k & QKR %6 & 1E
DD OBEI~DOZEZ K BIEIZBIT T b, EROBHO—DIZ TR - A > 7 T #4E )
WD, ZZIE, [NT U ADENTRFERELFZBT D726, BREE & JH L 722t
SHERICE T L3 BREEH, ¥okys, #liEtmes) 2175] LI T,

S BT, BREORT T A A NRRFIFEFZERFGE (2019 44 4 ABIE) (2B 0T
EAOH 4 (PHEE) BREE - SUBREICEE L7239 o L =46 - H7BH%E 208 U 7ok 74
SEEBIRIE 4 — 1 CNERE) #iREEEE L, [EH e T v ol R 28,
ZNTNOREEIEN LI CRIBTE S X9, AR, FAKEwE, FEFEWEE, #ih
PREFEOYGEIZAIT, TRENOHTH O =— XG> T2 I FHE I ER Y $LA TV <, B
AT Y 72 - Tk, BeWmh & B2 MAaaby 570 8 U CRREMIIZ B T 7220 1)
T 7a—FERFL TN, ] EE3NRTWD,

Pboz &b, AEEZ, BRI FEHICESTARL, B#E T a7 T AL ol
AREMEE AT D,

- BRI A BREE - SUBIRARICELE L7200 LT T - MG BRRS Al U 7o RS 2SR E

- BRFSERREA — 1 UNEAR) AR

- BT AT e ST A FTHBRER R e ST A

- BT 1 7T AL OEEERTRENE - ) 7 m Y = 7 M(MaWaSU2) DR HEE D — o
Tho KEFEICHEREIREEER) LT 5,

1—4 LZBARBFEICEET 5 ODA BXRUM FF—DETERI T

1—4—1 E&AE D ODA B

ZIETICT A A TEMRE A XILFEM T OAGELCKEB#ED 7 ODA F2i, LT L
BYTHD,

O KEAEEEEFRENN ETa Y7 ) (B H72 Y227 b)) (MaWaSU)

T FAENZBWT, KB O & FEEE 2R 2 B ERE TED T 72
»1Z Department of Water Supply (DWS)/ Ministry of Public Works and Transport & 73, ZKJEZY
o x U TR« Bl COXEZIT> TOSIEH| 2R T 5 2 L2 B E LT3,
KEANCEBIT 2 FHEHERELRET HIODA =X LMEELEZITH Z LI, K
EATEDO R RIS W e FEF R b O {2 K> T2 b D TH 5,

XFREEBS - DWS 5 RBUFIERS, BHi e = F v VARKEN, VT =
BAGEARE, B AT IRAKGE A
/IR - 201248 A 24 B2 201748 H 23 B (#7)



@ DKEFEEEEFHEENN ETa Y2 s b EHHR 7Y 27 F) (MaWaSU2)
Kt 7 & —EHEKE] & KB AFEORE ) Z 58 b 2 7e DI B R BN <D Z
tx7mrzrs NEMEE L7, AiEE?® MaWaSU (The Project for Improvement of Management
Capacity of Water Supply Sector) D&t ~7' 7 =2 kT MaWaSU2 & FEFRS LT 5,
KIGHERIE - DWS S RBUFHEEI, B = F ¥ L AKEAE, VT N —
WAEAKE, A7 VIRAGEATE R Y, EOMEEOKIEATE R O
SEEL A )
AR - 2018 4E 5 H 21 B2NG 2023 4F 12 HR (FEhiH)
Iuvxs AR KER 7 2 —ERIES & KEAEORE) 2RI T D72 DIT
LT R DN S D,

TU My b (A -

1. KEFTBOSEZ@E T, KER 7 2 —0FAE, 72807 00 H
NP2 (TAG) »Efbsh s,

2. MBS EIC IS T D KB A O FHE - S RE ) A EIE A (MPWT) |
WAL SRR (DPWT) OFA =% U > 7 -5Hlige I 2@k S 2,

3. KEHFRITMEREAINEEDPER E N D,

4. AREAEOAEFIIE T HEHEEMAE 2 R S D,

@B I T 2 /KGR - HERFE BREE )17 o BRF2E (OB 1 71,/ Hidskyis
{ERRRI)

KRR G E T E O AL KEE B, s EEICBE T 28 hom Bic kv | Mk
DfER7ciElER, BERKOREMNMMENERTHZ A7 n vy PAEE LTEME
niz,

FhufR - wERA  HEREER
T A A BT T v LKA, VT SN — U ROKIE A
VN NyEVE Y/ S/ SN
FhEAM - 201641 H 8 H~20194 1 H7H (%T)

YRS (R -
L APGUKIHARHICE T, WOk OMIREE, KIS B 5 FIRE 1

sns,
2. XHEUKEAKOHAE DS, FIEEIC IS % @Yk O&M % JHiPTHE

5,
3. RBIKENEOHEME N, KERFEEOIEF FRICB W CEE XN E T 5

ZEMAEEL T2 D,

AR BEFGEASOSELZARICTAHDTH DL L E BEEODAFEEDH b,
B ERAERNEM L7, AKEANMECE T 5 FAGEE IBHERFE PRRE /1 F B EE (Lo
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MR 71, HUIBTEPE LR BIME) 12BI L C, RIEMERRE DR A 3 KA T TOBEAA%
K DIEISE PR IOV T, ERICHWE bR EIT - 72,

ZOFER, K TR CTOBEEH L BEREICOW T, KEEH LOBEERETH .
AELOWH FTEEMEIC DWW T, BRSNS Z LR TE T,

DT F A« BT ¥ UHUKREESERE (RORENH 7))

B Ty CHKEREEE B Y SR N, KEBR A B W B AR E Sy M 0 gl - Bl A2 B AR
L e LB, KREDIODOFHE 25 - KE L, FHEICH] - 72 fkge 222 & MR 72 K8
F=H VT EFEBTELLDICRHDZEEZHNE LIcFHE,

FEhmpAH] - THERAMA - THER
T A A BTy VERIRE IR R
FHE AR : 2013 45 11 H~2016 43 A

OABEAFLIZI T D EAGEE MRS BREE M ESRFE CEOREAN /1 Hisgim it
{LAFRIAE)
T A ADKENIZIBIT 5, Bk OMEFFE RN A5 Z L2 e LIH

ER

FHERSE] : W2 FEHM . SV ETKER

7 A 2|l AR AGER, B E =T v VKB AT,
VT SN BN, 1 AT RAKGE AT
Fha k] © 2018 42 6 H~2021 4 6 H

® E#He=rF v bAKETLESSE] (FER)

AR FET, BT v CEHICNLE T DT A EHKIGOILE (80,000m?/
HOWEEEE S 23 5 FF A T /KEGIE 120,000m3 B IZHEIR) & F00HE o0 D K B %
HOFEHHEITH ZEITE D, KEFEENERKLTWD EHICBIT 2 FKEY—E2DHE
ZHHHEDTH D,

FEFEIER - B F v I
FEOTE : () FEOFEMRREH] « (ARG E b > THFIETHR)
Q@) AN DOFE N o — T DEFEAFLAR 2019 410 A

D% 7 bBAGEYLEE N (HEE)

ﬁﬁ@mﬁ<wm%ﬂa)@ %36 L OERL /K FE R i 12 L 0 FHEFRG KN 149 50,000 A
(49,880 A\) . #HTHEICISIT 2 FHHEIAE KR 80%EMZ XD HDTH S,
@Aﬁh:m8$6ﬂ

@NT N — T BAKGEYRERRTE GEAIER ) ()

TRIERAY 60km DEL/KE DOFTBIEGER « T, 45 RO IRHEE. 2,400 2T DG KE
DYVER, F L5 U HRIGIZEB T HEUK « K « PR OS2 X5 H DO Th B,
R EHAERE 2018 4FE  (CFRk 30 45£) E/N : 201943 J 20 H
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@A F— /L& 7 2 KTEFZERNT =8 FUK G SR G K& O & - FHREHEE (K - 5
AE s BV AMbFE (FUMBEESRTY))
NV T KA WX KT i UK ek B TR e A 2 1 A BN U B A & SERE
U KB AL B K s - BRI 0300 D AL e (VT A R 21T 5 % K R B
] 2 5RAE
HEETRARRT ¢ B - BESAE h— R
T A A CIP KSR RV h AV RAIFEER RV B LY BAKGE
LN ERKGE R
FHIHAR - 201546 A~2018 4 5 A (% T)
ZIHD ODA F¥E %A, KESTFORBHE CHL, BENILKEEOR ETHEL, #
W IOV, ZTORREBEE 7 A4 A XIS & ORI TS S L X

12T &80 L5,
(54 RDKE- AREE LTS5 — IR (DWSER)]

203 0FFTICEHHERABEREEIO%ETEIT LTS

v

B R (MaWaSU2 ¥R TEELY)
2021 FRDERHERAGE KENSBOKEEERE) KB —ERZRHLT
EREETTA%ICEEFED || VWBREFEL ATRERE.
EREK BomEtE
P P

(xER] BARFEHIE) DXEPESE

[EEAS ] F ) | o ‘ mmnE | [ sman | | i ’ | 5 | ‘ AIHESKS
SCTUF pUh KEERE g i B ferk wies | | EEes
(E/N:2006F6R)
9470 EKGElREE [EAHATOITIN (#erEm-ae FEmE )
(E/N:2013%58) GEIUEA | EAHEREEE AR LT 05 N2013E8A~201748R)
VP IN— U AGE AR & KEESEREEA M LT 15 UM MaWaSU2)
(E/N:2019%38) Py | (2018%78~)
[aEESEH]
CCTIUFry bk [E DR NSHEEL] B
(L/A:20165%3A) KERTH JKEAHICHIT B LKEERERERE M ERIEEE

= (T EfAER) (2018 £6 A~2021 £6 B)
[hppsEn] (RELITY) (1))
- ZE— )V KBRS EBERK VSN Y | [EIREHHR h 3RS RRIRFKE
TGABKEEOR R - FFE SRGEARICHIT BBk E f SRR LIRS
(2015468 ~2018558) (BEELEE) (2016F18~2019E18)

X 1-20DAFEXDE L ®

1—4—2 #EOD FF—Ic& 3705 Y FOHR
(1) 7 7B#EB1T (Asian Development Bank:ADB)

2019 45 6 A IZHLM ADB B ~DE T U v 7 OFEE, ROTEHR &=,

Z 7 A [E~D W 1k HE 5] (CSP: Country Strategy Partnership) 7% ADB D1 /1 D FA J5 8t
ZIEDDFEE L 225 TWD, 2017 458 AT, 2017-2021 £ 5 A4 CSP BRE ST
W5,

ADB 2M#E 10 FIZ EOHIMIC, A A TEMLIZ EAKER Y ¥ —DOFEERT oY =)
ME, RO3HOTHY , KBEERBILK (BRRK~OT 7 EAJLR) #EHBHE LTH
Do
a. Northern and Central Regions Water Supply and Sanitation Sector (5¢ 1)

b. Small Towns Water Supply and Sanitation Sector Project ({1TH)
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c. Water Supply and Sanitation Project (#£417H")

AREIOFFMFEIZB VTS, ADB Tid, ZHVET27~28 Dkl (AE—/LF T
) ZEELTETEY, SBROFKRGRMEOTER DD, LDOaA FaRF,

R DOFKIGIAHIZ I\ T IR 31T 2 W EFRE RN & U CTRURMRZ S0 L 72k
Yia 1A T 2 & OIFRERST,

ZDO—FT, BBFAARGOYEELZ B L LI BRO 7 n Y 27 NOFEIZOWTIE, A
Bhiga X bafFbhiahoT,

A a1 5 U 72 BEAF oK Gl AR AL (2019 45 11 H ~2022 4F 6 A IZ320E)DfE R, ADB F¥
THENH SN FAKIGD 5B WL OO EKYE (1 (2000 FHIEE £ TOHAi)) Tix,
BWEKEEENHRETEREEZLLLLOET IV VIR TH ST,

JRIRE, KO EEBEALCATEK B B2 DKL, KEORERE (BELEOZ
DOPFTEDHRERERIAHER TET) EThoT,

BRIZ, A OREARRIT, BHSESME SN TR WG EOREZREICN A, o
A7 T HEAS~OBETAINC LD Y% FETHROMNCBIGERESEM - MERSEAR
M X2 FEBOILRIZE Y | BRI KBRS & W o 7ol Tod7e Sz IR T 5 &
DETH-T=,

(2) FAYEERESRMAE (KIW)

2019 4F 6 HICEM KIW ZH~DE 7V o FOFE, IROIER AT,

KW (X, EU b ERfERE & L T4 2% <, y U For— R RET LT VRO
R ARG L L KEFE O 7 2 ¥ = 7k (SUNWIP:Scaling-UP Nutrition and Wash
Infrastructure Project) & B4s L TV %,

A, FuaYzr MAMEL ORI VRO A N EET,

« TAADKELOER L~V BEL, TELZNEY FELOENIRXDO VAT A%
BHLTWS, EELOZEAT DL, PELRB TR L7 0 ERE RS
IZX V@ ERERBGE LN o720 T 5,
*ADB O 7 uvxZ b EOHHALIT- TN D,

FO—FT, BBFHAKGoOwEEZBNE LEEKO e =7 NOBFEIZOW TR,

Bohipa Ay Neffoniehol,

(3) WB (The World Bank Group)
HHRERITOE W IINC Lo TR SN THKRGT RS 7 63 HRERITIC L2 74 R |
KEE T Z— ~OIFET, HEBICBITDERAKECRESNLTNDLEZLND,
(2019 4 6 A Kf M)

(4) GRAT (Groupe de Recherche et d’ Echanges Technologiques)

GRAT (%, Z DOT5®) B )& B K & A% O R AkGE rTRE CHBTHY e v 5 15 A f k4
HZETHHELTRBY, 772 AT1976 FAZFXN SN EEE NGO TH %,

BUE, FAATEBFOT a7 MI, RO 2OTHY | BHFEKGOREL B L
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L72bDTiE7ZR20, (2019 4F 6 HRFAL)

- FIYEENIC 31T 5 FJKIE PPP H3E 0D KR

C B E T v VKBNS T D SFHEE FIE, PREEE, EREFEIZ OV TORE
EIE A=A

(5) AFD (Agence Francaise de Developpement)

AFD X, 7 7 > ZABIROEBR I TH 5.

T AADKIEE 7 H—IZOWTIE, GRAT IKFE L TEA B = v F ¥V AKEA R H T
%= L WD, BEIFERAKGEOSEFICET 27 ny =7 FTIERY, (2019 46 A
IRF A

(6) NEDA(the Neighboring Countries Economic Development Cooperation Agency)

NEDA . %A OEEI#E (2005 42 5 AIZiRSL) T, TkagE~0 #&35% - it
J1%4T> T 5,

Kk 7 Z—lZBWTIE, TAAUNED LKEY 7 ¥ —CTOMHEFZ %), AE—
NE T OKBEEFT R Y =7 FEFERPTHY . S BHAR RS OBGEICRET 5 7 r
Y= FTIERY, (2019 46 HFER)

PLEDZ e, R F—Iickn 7y s ME, FlloOKESEERE (EOMKE) 12

A LT, AHFRE & BEEMEN H 5 BE AR KG OdGE - EiEHEESE (EOmMKR)
D7y NIRRT,
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B2E RREEAN. B&A - B

2—1 REEADHE

(1) EXFEH
1. A4 RS b= 2
2. IEANOEM OREH
3. R&EE4 M —=
4. ARALFTEH T 532-0021 KRBAFRBR i@ XE)IAE—T H 12 3% 11 5
5. BAAEH B 196548 F 12 H
6. BEARE 9,500 5 M
7. PEEBH 180 4
8. FLEDHR (52 L) | 68 {511 (2021 4EHEF)
[FENE]

WUKALEL Ai@bd o - fhge (=7 3 %)
WKL SR DTS - IRGENR OV S VAR T
W BT O AR O R TE

W5 T T

[FpT, TH%]

AL KB, 6 T8, 14 53T (MEM)

(2) BAESRXXEROEE ST

2-1 REIENDOEZERT - THE

INETHARTE o728, W2 U TRBRAZMIBIE L T\, BARTIHK=
ARTHRr—T 7 & LTHR AR O WL A TRIREE TR EE O RE L
TEARGE « MBS AL~ CE A L 70 D2 _TFBH LT <,

TAAEIA Y RUFTHEORNEMTH Y | B AR B ONTEESE O BLELS D S Ao S
NT&EZ, TORDEEORBENENTEY ., fidhE LTHHEA/IS Y, L LAan
B, aEE 10 FICE - THRHM & Ok S o 0 . EHATREZR TS T 5 &I L,
THABEE Uiz, 7AALSMIIEL, ASEAN #EEE T 7 U TR Z a5,

AFEIX, TAADKESBTF TCOREME - Fiz2BHEORAETH2LDOTHD,

<FRRAZE DRSNS >

fn B Z— )% L 72\ Japanese quality (Z%13 2 & < 7o Z1EEL, RO HFITIHM LAz
{EZ2Z7xrm—7 vy 7ORIIEL, MtE~DBHEEZTFS 2V, b bt okk
RIZFV IRV, BERO=—XIZ7 1 v N HfRRFHTES R & — B X 25 % -
EL, 2B RICmE R b2 b0 LT 5 Z L &b > TN HELHEET 5,

[—D—F]

Local Price with Japanese Quality

(BB [7 7 A N—=V 70 ] & [ARORE] 20kF L72en3 S [BIHliFE] Tt Lkt )
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2—-2 RRG - RTOBE

() 32—y +hig

AREGE, FAETIE, Bl BETFEO THERBEGZICRBW T, BRIRRFICRET D
R IR D ) W)VE A W TR BRE T D Z S ITIEH SN TV AL TH 5,

T, ENOEKEZ I D EEBE R OB L oL IRIKRE TH D Z L b,
ARELEL NN RET S LU TIEARVWEIZENT 5,

— . HRICH Z W uUL, A 3 ik 13 U REEEES) 2 H 3 556 E T
K TIE, FKOESEBERICREZA LT 0, HKRE ORISR (BEH) O
HIEFH G L 20 WU KEERT D b EOMGETE,

£ 21 ARG OBAM (5H%)

Oit; JEUK V8 E DA AL O SEAE - M
THMBE TD | 200~10,000NTU DA EROEEERT D,
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Introduction

* Name of the Survey

SDGs Business Model Formulation Survey with the Private Sector for the Improvement Method of
the Tap Water Quality Could Be Installed Simply To the Existing Water Treatment Plant in Laos.

* Purpose of the Survey

This survey is conducted to verify the local compatibility (pilot study implementation) of this
product (Fiber-Jungle) in Lao water supply, to investigate the handling when the raw water has high
turbidity in the existing water treatment plant across Laos and the influence of tap water and to aim
for proposal implementation of technology and product for stable supply of safe water with

counterpart.

* Target Country and Area

Lao People’s Democratic Republic

* The Survey Period

1.

From June 2019 to Oct 2022

Concerned Development Issues

1.1 Concerned Development Issues

The government of the Lao PDR have set 9th National Policy Goal of “95% of the total population
can access safety drinking water by 2025”. In response to this, DWS with responsibility for water
service sector aim for achieving the Development Strategy Goal of “90% coverage of piped water
supply in urban communities by 2030” (quantity enlargement).On the other hand, because the
government of the Lao PDR aim for achieving to create a comfortable society in harmony with the
environment, there is also a concept of sewerage maintenance in the urban area from the perspective
of water quality conservation in the public water area, environment conservation also become the
important issues.This time, the existing water treatment plant conducted the market survey is
administered by the water works of each prefecture and the capital. Because water supply takes a
priority during the rainy season of high turbidity (about 100NTU or over), sometimes the supplied
water is over the water quality standard (turbidity is SNTU or under).On the other hand, there is the
case struggling to the sedimentation due to the floating of the fine particle at low
turbidity.Furthermore, Lao is not established own water treatment technologies and lack the
technical knowledge and experience to improve the poorly designed water treatment plant followed
in the past.Stable supply of safe water met with the standard of water quality of tap water (quality
secure) any time, 24 hours, 365 days, unaffected the rainy season is priority development issues of

water supply field.
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From the above, the development task related to this project in Lao is

“Development task of stable supply of safe water in the water supply field”

“The decrease of environment load in the water conservation of the public water area”
“The lack of the technical knowledge and experience of the water works staff”

sorted out like above.

1.2 Concerned Development Plan, Policy and Law
Based on 9th National Socio-Economic Development Plan (2021-2025), DWS managing urban
water service formulate “2035 Vision, (2022~2025) 9th water supply and public health sector
development strategy and (2022~2025) 4th Development Plan” in February, 2022.
This development strategy set further spread aiming for “90% coverage of piped water supply in

urban communities by 2030”.

1.3 Concerned Projects Supported by Other Donors
Other project run by other donor devoted the new water service maintenance, therefore, there are
no projects related to this project of the improvement and operation management guidance of the

existing water treatment plant.

2. Product and Technologies

2.1 Proposed Product and Outline of Technology
Fiber filtration media for sedimentation pond, product name is Fiber-Jungle (below as “this
product”) is fiber aggregation woven the fiber bundle in the loop shape.This product can set easily
without remodeling largely of existing sedimentation pond (sedimentation process), hang from the
top like curtain and match, submerge and fix in the shape of sedimentation pond.At the same time,
the reduction of the amount of used flocculants is also expected because turbidity removal efficiency
is improved.Also, the material is made from durable polypropylene and can use long-term.In Lao
water treatment plant become high turbidity in rainy season, this product will be the appropriate

product.

Fiber aggregation (proposed product) Installation example of the sedimentation pond
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+ Set easily : Match, submerge and fix in the shape of existing sedimentation
pond

+ No need of excessive equipment (pump) and water tank other than this product

+ The water quality is improved because the turbidity removal efficiency of

Features sedimentation promotion function is improved.

+ The reduction of the amount of used flocculants leads to the cost-down of
water generation

« Lifetime is 10 years. (wash and use repeatedly)

+ Ecology : Can be reused as flammable firework fuel

2.2 Local Applicability of Proposed Products and Technologies
(1) Confirmation of local applicability (Pilot test)
Place: In the premises of Chinaimo training center
Test period: From June to December, 2019 conducted each 18 days of rainy and dry season
Test method:
STEP1 Use the 2 tanks of small sedimentation pond for the test and flow the water to the 2
tanks in parallel installed this product or not.
STEP2 Change the amount of water supply and flocculants injection and check the difference
of water quality of the treated water of 2 tanks.
(Conduct the two seasons, rainy season and dry season)
STEP3 Forecast the effectiveness of cost reduction by the installation of this products and
improvement effectiveness of the water quality of the tap water
STEP4 Check the handling of high turbidity water of the raw water in the existing water

treatment plant and the influence of the quality of the tap water.

=

The result of the pilot test:

According to the result of the water flow test by using two small sedimentation pond installation this

product or not, we can confirm the things below.

v" We can confirm that the effectiveness of turbidity removal in the sedimentation pond installed
this product is more improved than in the sedimentation pond installed nothing.

v' By installing this product, we confirmed that the effectiveness of the reduction of using amount
of the flocculants.

For the next step, it is strongly desired that this product is installed the actual existing water treatment

plant and verify the effectiveness, compatibility and cost effective. Especially, regarding to the

efficiency of the operation management and maintenance, the verification on the site is essential.
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Not only comprehend and wide spread this product is needed for local water work staff after the

operation and management guidance of disseminating and verification survey but also master this

product.

(2) Local activities

During the pilot test, we hold the below explanatory meeting at the Chinaimo training center

installed this products.

Date

Purpose, Contents

Target person

September 25%, 2019

The explanation of introduce and operate the
experimental device

NPNL staff

December 16™ 2019

Introduce and explain the device during national
tap water meeting (tentative name) in Lao

The Director of the
water works of
each prefecture in
Lao

December 19, 2019 | Explain the operation of the device aim for the | NPNL staff
joint research

February 28™, 2020 [Hold the product briefing session] NPNL executives,
Explain the products, techniques and the test | the person in
result and propose the next ODA project | charge of DWS
(disseminating and verification survey) to water | executives, etc.
works and C/P institution 30 people

Commemorative photo (Every participants)

NPNL governor and project director

3. Proposed ODA Projects and Expected Impact
3.1 Outline of Proposed ODA Project

[ Scheme name]

JICA’s Verification Survey with the Private Sector for Disseminating Japanese Technologies

[Purpose]

v

Aim for the stable water supply of tap water met with the standard of tap water quality (the

turbidity is 5 NTU or under) even in case of high turbidity during rainy seasons through the

introduction of proposal products to existing water treatment plant.

Verify the local compatibility of this product, grasp and analyze the correlation between the

amount of used chemical and water treated cost, then considering the effect of environmental

load and calculate the cost-effective.
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The establishment of sustainable operation management in Lao

Preparation of installation and management manual of this product for water work staff

(management workers)
v' Disseminate this product and technical evaluation in Lao by the technical
consideration/evaluation in the technical consideration committee (tentative name) of LWWA.
v Formulate the disseminating plan (business plan) in Lao
[Output]

Output 1 : Verify the local compatibility of this product as the measure of high turbidity water of
the raw water in the local water treatment plant

Output 2 : Improve the management and operation skill of the water works staff. Be maintained
the operation and management manual.

Output 3 : Technical consideration/evaluation of technical consideration committee (tentative
name) in LWWA is conducted.

Output 4 : Hold the explanatory meeting and get across the contents and efficacy of this products
to the users and cognition is promoted.

Output 5 : Formulate the business (development) plan.

[ Construction period] : About 36 months

[ Budgetary boost] : Budget frame 100 million yen, own expense (expenses of not subject to

settlements such as labor costs)

3.2 Candidate C/P Organization
[C/P institution]

Department of Public Works and Transport, Vientiane Capital (DPWT (VC))

[Project executing institution (C/P institution in practice)]

Nam Papa Nakhone Luang (NPNL) (Vientiane Capital Water Supply State Enterprise)

[ Guidance and supervise institution]
Central government, Department of Water Supply / Ministry of Public Works and Transport
Ministry of Public Works and Transport (MPWT),”Department of Water Supply (DWS)

3.3 Evaluation of Pilot Site
Address : Vientiane capital, Kaolieo water works
Kaolieo WTP (1I)

Kaolieo water works, Front entrance The situation of II phase sedimentation pond
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3.4 Expected Development Effect

Conducting ODA project, following development effect is assumed.

v' Improvement of the access to safety water + + meet the standards (turbidity is 5 NTU or under)
constantly even high turbidity

v" The reduction of the chemical costs

v" Reduction of environmental load associated with the reduction of the amount of chemical using

v Simplification the operation management of the efficient removal of turbidity and sludge in the
sedimentation pond

v (the improvement of sedimentation effect in the sedimentation pond with existing bad
sedimentation effect or low treatment ability (peculiar to Lao))

v Water work staff can understand the method of turbidity removal by using this products in the
water treatment plant and manage appropriately day to day.

v The improvement of reliability of water quality of water service project

4. Business Development Plan

Items Contents
1)Market » The customer of this product will be water supplier (for the time being,
sounding water works).

» Among 145 existing water treatment plant administered by water works
throughout Lao, 124 water treatment plant use as a water source as surface
water.

»  As the result of the market survey (121 water treatment plant that use the
existing surface water), it is expected that 67 water treatment plant (out of
54% existing one) will be promising or have the possibility of compatibility
if the installments of this product.

»  The water treatment plant uses the surface water is struggling to the removal
management of turbidity.

» The water work is interested in the function and the performance of this
product.

» Compared to the competitive products, this product have the price
advantage.

>

As for the adoption and introduction, the successive business development
is necessary towards the water works.

2)Value chain »  After ODA project, the business model will aim for the local manufacture,
sales and aftercare of this product and accessories. However, the main body
of this product will be manufactured in Japan.

3)Advance > Establish the local corporation as the base of sales and maintenance
form and management in Lao.

partner »  For the time being, the main body of this product out of the device will be
candidate manufactured in Japan.

» Mount and accessory will be consigned production by the local
manufacturer discovered this survey. Local installation and transportation
will be cosigned by the same company.

» Regarding to the guidance of sales, aftercare, delivery, installments and
technology, do a business with local business partner discovered this survey.
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4)Income and
expenditure
plan

First, aim for the installment and introduction of existing water treatment
plant evaluated adaption is promising after the 3 years commercialization.
2" target of water treatment plant will be the existing one evaluated as high
possibility of adoption and newly established one as future plan.

Sales start time will be decided based on the activity situation of 1% target.

5)Risk
management

ViV VWV V¥V

Legal aspect : Take a measurement to protect patent as intellectual property
measurement. In addition to the standards in contractual, consider the
application and register of intellectual property in Lao.

Political / Economical aspect : As the measurement of debt (payment)
collection risk, fully discuss the measurement with the case of delay when
sign the contract and also consider countermeasure of delay payment over
several years.

6)Expected
development
effect

Stable supply of safety water when the turbidity change of the raw water
[meet the water quality standards of the tap water (turbidity) constantly ]

The cost reduction due to the amount of flocculants using

Reduction of environmental load associated with the reduction of the

amount of chemical using in the discharge water

Simplification the operation management of the efficient removal of

turbidity and sludge in the sedimentation pond

(the improvement of sedimentation effect in the sedimentation pond with

existing bad sedimentation effect or low treatment ability (peculiar to Lao))

The improvement of staft better understanding by OJT using the operation

and management manual.

7)Contribute to
local economy
and regional
vitalization in
Japan

The expand of overseas business of our company will contribute to local
economy in the national wide in Japan and also create the employment
opportunity.

Accompanying the increase of the main body of this product, the increase
of annual sales of related companies will be successive benefits.

Due to the combination of domestic water supply business cooperating the
local technical project, it will contribute to regional promotion.
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REHEMER (FEXXR)

o “  SDGs Business Model Formulation Survey with the Private Sector for the 6 St | 3 Wi
j'CA Improvement Method of the Tap Water Quality Could Be Installed Simply E _M

To the Existing Water Treatment Plant in Lao PDR
TOHKEMY CORPORATION, (OSAKA Pref.Osaka City))

COREALTH
v

Development Issues Concerned in Water Supply Sector Products/Technologies of the Company

+“Stable supply of safe water” +Product name: Fiber-Jungle (Fiber filtration media)
-“Environmental loading reduction” in the water +Fiber aggregation woven the fiber bundle in the loop
conservation of public waters shape.

+The improvement of technical ability of water +This product can set easily in the shape of

work staff sedimentation pond.

Survey Outline

* Survey Duration:Jun, 2019~0Oct, 2022
« Country/Area:Lao PDR (existing WTPs)
+ Name of Counterpart: DWS (Department of Water Supply, Ministry of
Public Works and Transport, Laoc PDR)

+ Survey Overview: A pilot survey of this product (Fiber-jungle) and a visit
survey of existing WTPs nationwide will be conducted, and with the
cooperation of the DWS, ODA projects will be considered and a business
development plan will be formulated.

Fiber-Jungle

- ~\ I(Expect&d Impact in the Country h
How to Approach to the Development Issues DStable supply of safe water for residents always met with the
=Carry out SDGs Business Supporting Surveys standard of tap water quality (turbidity)
-Verification test of local adaptability of product @The reduction of wa_fer treated cost caused by the reduction the
amount of used chemical (flocculant)
performance i L . @Environmental loading reduction with chemical reduction of
- Proposal for technical standardization in Laos discharge water
- Establishment of a local subsidiary and tie-up @Operation management of efficient removal of turbidity and sludge
with a local cooperating company in sedimentation pond become simply.
\_- Widespread use of inexpensive products ) ?L’r‘:ﬁgp;‘fr’n":':‘;;;;fibﬂfgg;;{'de"“a““'”9 by OJT using the )
Sep, 2022
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THE MEMORANDUM OF UNDERSTANDING

BETWEEN
NAM PAPA NAKONE LUANG, LAO PEOPLE’S DEMOCRATIC REPUBLIC
(Department of Public Works and Transport, Vientiane Capital)
AND
JICA SURVEY TEAM HEADED BY TOHKEMY CORPORATION
Regarding
Verification Survey for installing the Fiber-Jungle to Existing Water Treatment Plants

The JICA Survey team headed by TOHKEMY CORPORATION will apply for Verification Survey of
JICA Proposal Based Program. to implement a pilot project based on the outputs of the feasibility
survey for “SDGs Business Model Formulation Survey with the Private Sector for the Improvement
Method (hereinafter called as ““the Fiber-Jungle™) of the Tap Water Quality Could Be Installed Simply
To the Existing Water Treatment Plant in Laos™

In order for us to take an opportunity to progress proposed installing the Fiber-Jungle to Existing Water

Treatment Plants to the next stage, we confirm followings:

1) NPNL understood TOHKEMY Fiber-Jungle is effective and efficient to solve the issues of the
turbidity control of the sedimentation pond of the existed water treatment plant.

2) NPNL strongly hope that TOHKEMY CORPORATION will be selected as a JICA project that
Verification Survey with the Private Sector for Disseminating Japanese Technologies.

3) To cooperate smooth sign on MOU after adopted as the project.

4) The place of Verification Survey of Fiber-Jungle is NPNL Kaolieo water treatment plant (phase II ).

5) To clarify the person in charge, arrange 2 or more persons and coordinate with TOHKEMY securely.

6) To take necessary measures to the products setting place, offer the office room and secure the power

supply.

7) As for water quality measurement during the Verification Survey, use the existed water quality

control laboratory and cooperate with necessary measurement * recording - analysis.

8) The person in charge acquires turbidity control methods of the sedimentation pond by using Fiber-

Jungle during OJT.

9) To support by manpower required for additionally publishing the textbook of Lao technical standard.

10) To establish system for continuous operating and maintain after the Verification Survey.

Datef)] 4 O?/zozz

Mr. Khampheuy VONGSALHAMPHOUY Mr. Takuya HOSOTA

General Manager.
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(BATEEL 2)

'THE MEMORANDUM OF UNDERSTANDING
BETWEEN

DEPARTMENT OF WATER SUPPLY, MINISTRY OF PUBULIC WORKS AND
TRANSPORT. LAO PEOPLE'S DEMOCRATIC REPUBLIC

AND
JICA SURVEY TEAM HEADED BY TOHKEMY CORPORATION
Regarding
Verification Survey for installing the Fiber-Jungle to Existing Water Treatment Plants

The JICA Survey team headed by TOHKEMY CORPORATION will apply for
Verification Survey of JICA Proposal Based Program, to implement a pilot project based
on the outputs of the feasibility survey for "SDGs Business Model Formulation Survey
with the Private Sector for the Improvement Method (hereinafter called as "the Fiber-
Jungle") of the Tap Water Quality Could Be Installed Simply To the Existing Water
Treatment Plant in Laos"

In order for us to take an opportunity to progress proposed installing the Fiber-Jungle to
Existing Water Treatment Plants to the next stage, we confirm followings:

1) DWS understood TOHKEMY Fiber-Jungle is effective and efficient to solve the
issues of the turbidity control of the sedimentation pond of the existed water
treatment plant.

2) We strongly hope that TOHKEMY CORPORATION will be selected as a JICA
project that Verification Survey with the Private Sector for Disseminating Japanese
Technologies.

3) In case to be selected, as the central government, cooperate with the necessary
procedures of the accomplishment of Verification Survey, supervision « guidance for
Counterpart Personnel and holding product briefing and information provision for
water works of other prefecture.

4) Support the activity aiming at additional publish the textbook of Lao technical
standard.

5) Corporation for making public execution to Lao water businesses associated with
disseminate the product after the Verification Survey.a%

(f‘—-' E\b&.‘e
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\\ < :r;"';// .
“Sotnpong SITHIVONG iy
Director General 4?&5}9 anaging Director
Department of Water Supply, TOHKEMY
Ministry of Public Works and Transport, CORPORATION

Lao People's Democratic Republic
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