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2. HESS B DI

2.

AR X R DR

21 BRI
211 &%
HERE = F v L ORMEX, W7 VT RE OB T A— URBEICES L, E
A= () Cezind 5, mENES5 A 10 A2/ <, sz 11 A
HAHLRD, BEETF v Ao T, 2010 4E S 2013 4RI BT 548 H DK
BAEX 211 &3 211 2737, [AEEZ 2010 4E225 2013 AR B Bk EE X
212 BLUOEK 212187, A EmRiRIEL 12 H 0 2847°C 725 4 H ? 35.06 °C
Thbd, F-. AVEHREKIEIZ 12 HD 18.23°C /256 HD 2561 °C THDH, H
R KB 2 A O 7.5mm 726 8 H 0 435.2mm THEMEH MR EIL. 1600~1750
mT&H 5, ) 87%DMEMEIZ, 5 AH 9 HOMIZHAET 5,
Temperature Min and Max at Vientiane Capital (°C)
of Monthly average 4 years (2010-2013)
40
35 = "
/7-/§§§ — — & Min2010
30 ¢~ - ~— ——Min2011
© 25 i o N \ ——Min2012
°;'1 —%—Min2013
g 20 Min Average
qé. V % Max2010
£15 ——Max2011
10 ——Max2012
—-—Max2013
5 ——Max Average
0
Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
Hi#: Meteorology and Hydrology Department, Ministry of Natural Resources and Environment
K 211 E#HIEIVFrUOKE
# 211 HBMEIVFY U OKE
Year Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
Min2010 19.72 20.73 21.64 25.14 26.04 25.29 24.75 24.24 24.29 23.64 20.20 18.75
Min2011 16.29 19.87 20.27 24.20 25.02 25.52 25.26 24.88 24.77 23.75 21.15 17.43
Min2012 19.47 20.68 22.81 24.58 25.25 25.84 25.34 25.27 25.30 24.48 24.05 21.14
Min2013 19.14 21.72 23.09 25.32 25.26 25.79 25.07 24.98 24.99 23.41 22.49 15.58
Min Average 1865  20.75|  21.05] 2481 2539 2561 2511] 2484 2484 2382 2197 1823
Max2010 2042] 3301 3393 3635 3579 3349 3219 3064 3237 3077 3022 2881
Max2011 27.28] 3093 2019 3355 3289 3170 3147 3123 31.30] 3092 3143  28.09
Max2012 2888 31.33] 3230 3441] 3336 3258 3128 31.30] 3245 3300 3279 30.83
Max2013 28.69 32.75 34.78 35.93 33.89 32.28 31.20 31.66 31.44 31.45 31.13 26.15
Max Average 28.57 32.01 32.55 35.06 33.98 32.51 31.53 31.21 31.89 31.54 31.39 28.47

Hi #: Meteorology and Hydrology Department, Ministry of Natural Resources and Environment
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2. HESS B DI

Precipitation at Vientiane Capital
of Total monthly (Year 2010-2013)
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(o]
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10000 —F— \\\

000 & \._é_p
Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec

Hi#: Meteorology and Hydrology Department, Ministry of Natural Resources and Environment

212 BBEIVFvUDOBRKE

& 212 BEEIVFvYUOORKE

Year Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
2010 43.4 3.2 17.6 65.4] 134.6 238.8 280.3 636.8 308.3 55.0 0.0 10.8
2011 1.6 2.2 88.6 23.9 282.1 328.3 464.4 382.2 466.8 156.9 54 0.0
2012 14.2 23.2 102.4 97.6 408.0 195.9 298.0 321.9 2104 21.7 40.1 2.2
2013 311 1.4 12.5 28.7 228.0 2114 257.3 399.9 227.0 79.2 0.0 23.2
Awerage 22.6 7.5 55.3 53.9 263.2 243.6 325.0 435.2 303.1 78.2 114 9.1

Hi #: Meteorology and Hydrology Department, Ministry of Natural Resources and Environment

212 i

F A ZADE 1% 236,800km?> TH ¥ . £ 8 ENTILHER TR @ 2 BN 2 2 B L
RE DTN > TIRIN DB TR S TV 5,

BT F v it A T ORI > THIE NS LR CAE LT
b, HEE = F ¥ o OmEEITE 3920 km?> TH Y . HEEIL. BT OPEHEZRWLT
160~180m T&H 5, PHENIE 180~650m Td 5,

213 KX

B Fy I A2 e T LT DN ODERFINNBGH D, L7 L)1
THEHEZ T v COFMTRA AW IEWT D, A TR OFEmEEL, &
WO TRE < E22 D 2010 4 TlE. 3 HICHK KT ED 912.24m /%) (78,817,589.33
m*/H) %. [A4E9 A1 8,908.79m¥#> (769,715,950.80 m* /H) D Kifi &% fodk L
TW5, KELTZH ERYOMT 10m DLEERELSEHT D, AT ANOKEIC
DUWTIE, FRICEI Tl &V, JFUKEEE I, 1212 3,000 NTU DL EAFiék L C
W5,
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2. HESS B DI

Nam Ngum River

Mekong River

Hi#i: National Geographical Department, Prime Minister’s Office

K 211 BHEIUFvyo0E

KRHEIZ, A3 EKREETLF T A EHKGOILERE BRYE LTS, £0D
A 3 DRz LU IORT,

(1) A 3 R O] TR E
EE 10 4 OFEHIFEZK 2.1.3 BXUOE 2.1.3 1R 7,

X 213 £V, A3 OW)IREIINH EEHTRELSEERHTHZ B0 5,
2010 4ETiE. 3 AICH 912m¥ b i BBl S iz 23, RIMED 9 AIZIEZE D) 10
T < O 8909 mYFL B ST, AFHAE TIET A £iF KIS A4 % 80,000m
HECHET 2 Z &2l LTk, BUKEIZAE 160,000 Y BIZET 58, =D
MEITTHTH D 3 HOMEDK 0.15~0.2%FLHE T, A a A OWJIGEIZIEE A
LB Z WL D TH D,
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2. HESS B DI

12000
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Mekong river (Vientiane Capital Km 4) flow rate [m3/s]
of Monthly average 10 years (2004-2013)

Average

AN

e N

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec

Hi #: Meteorology and Hydrology Department, Ministry of Natural Resources and Environment

B 213 A3 2AOFEYAITE

+® 213 A AOFEHAIIKE

Year

Jan

Feb

Mar

Apr

May

Jun

Jul

Aug

Sep

Oct

Nov

Dec

2004

1355.82

1175.612

950.8481

1199.679

2279.217

4139.094

6802.099

9869.7744

10961.274

6058.518

3070.424

2169.602

2005

1838.838

1488.228

1562.94

1804.817

1963.941

4568.468

8860.917

13803.011

13045.816

8666.915

5565.838

2834.861

2006

1762.685

1365.46

1221.3

1063.429

1898.409

3195.034

5863.978

9523.9333

8541.2289

8050.663

3495.534

2138.814

2007

1568.535

1309.661

1081.003

1291.156

2204.11

2719.773

4125.816

8346.0802

9967.6347

7229.541

3885.343

2273.452

2008

1560.907

1554.584

1353.644

1441.051

2253.757

4368.851

9098.956

14468.77

11481.915

7222.11

5817.781

2742.805

2009

2110.134

1696.68

1390.021

1404.473

1788.905

2769.604

6165.656

7269.8224

7704.6107

4324.349

2411.728

1813.347

2010

1465.601

1095.37

912.2406

1126.636

1403.089

2012.512

3849.835

8394.067

8908.7494

5791.159

3103.342

1954.95

2011

1597.485

1240.145

1383.702

1391.856

2653.592

3882.694

7308.897

9813.1491

10481.798

5857.483

3202.547

2000.572

OO N[ [W[N =

2012

1711.25

1225.751

1085.488

1066.464,

1401.067

2281.049

3651.137

9863.6449

7215.8839

4451.916

2828.075

2133.11

=
o

2013

1697.134

1560.184

1404.919

1265.698

1820.252

2175.394

4107.34

8939.2644

8097.5552

4696.212

4203.269

3756.128

Average

1666.839

1371.168

1234.61

1305.526

1966.634]

3211.247

5983.463

10029.152

9640.6466

6234.887

3758.388

2381.764

Hi #: Meteorology and Hydrology Department, Ministry of Natural Resources and Environment

(2)

A 2 R DKEE

W2 20 FFEp DA A KIET —# K 214 B 214 107 F, ZHHKET
— 280 W EROKET 10mLl EOZEEN DR DD Z 0505, ZOKED
K z2EE LT, BV TH TR BUKEZ R TE 5 & 912, BUKHiek z i

FTOMERDH D,
:& 214 AAVADOKE
Item 1994 (1995 [ 1996 | 1997 | 1998 | 1999 | 2000 | 2001 | 2002 | 2003 | 2004 | 2005 | 2006 | 2007 | 2008 | 2009 | 2010 | 2011 | 2012 | 2013 All
Max 111 12.0{ 11.8] 11.3| 104 109| 11.5] 11.6] 12.6 96| 11.0] 11.1 10.8] 10.2| 13.7 9.2 10.2| 10.6) 10.2 9.6 13.66’(2008)
Ave. 4.0 4.2 4.1 3.8 3.6 4.1 45 4.8 4.6 3.3 3.8 3.6 38 3.6 48 3.3 3.1 4.0 3.0 35/ 388 -
Min. 0.5 0.1 0.9 0.7 0.6 0.3 0.9 0.6 0.7 09| -0.1 0.4 0.2 0.2 0.7 0.5 -0.2 0.5 0.0 02| -0 16'(2010)
Max—Min 10.7 11.9] 109]| 10.6 9.8] 10.6/ 10.7] 11.0f 11.9 8.7| 11.2| 10.7] 10.7] 10.0] 13.0 8.7] 10.3] 10.1 10.2 9.4 - -
(Unit: m)

Hi#ie: Meteorology and Hydrology Department, Ministry of Natural Resources and Environment
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2. FHEASRHBE DK

Water Depth (m)

o N & o ®

Hi#: Meteorology and Hydrology Department, Ministry of Natural Resources and

3)

214

——1994 1995 1996 1997 1998 1999 2000
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——2008 2009 2010 2011 2012 ——2013

16.0 -

14.0 +———

12.0 4~
‘
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®
[S)

6.0 |

Water Depth (m

4.0 =

2.0
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L0 188888888 8:8:8:8:8.38:8.5.3.3'3"

m

nvironment

B 214 A3aVAIDKE
FEANKE

FF A FHARBETEHE L TNOD A T AOFEKEBET —X2 2K 215120577, Zh
X0, A ANOWEITE L FRICHIICELS RN H 5 2 L3 yind, 2013
1 APD 2014 4 8 A £ TOWIMITIX, Ak 2000 4 H 2 2% E 0B s v,
52, EWEITIE 3000 ELLEOEE LIS TS Z 2T U VA T
LT,

2,500

2,000 A

1,500

Turbidity (NTU)

1,000

500 -

Hi#: Chinaimo WTP
B 215 RKEBEERE (FF-4 E5KEH

KB E

P Fyroaiiay bEFICh Ao a s aodtEiciiE LT b (K
2.1.6), WKEMDE - A OMICHEKIT= T MEHIZIEA LT, D79,
HHEZ T OMTO—HIZITEOBoAENFEL TS, oI, —i
ICE T v VIREFTEROH T 50m 225 200m (125 L TWA 2 EnD, BEiE
T ¥ Tl TEHT 6 O I KO SR ENS EVMERIN H Y | BHETIC X > T
KENFIERGEOETREDOKERA LT HEFFLH D, TOH, AR = F
¥ 2 OHUTF /K IF/KIE KIS IR S 720,
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Hidi: Luled University of Technology Department of Chemical Engineering and Geosciences Division of Applied Geophysics,
2008, Assessment of Hydrogeological and Water Quality Parameters, Using MRS and VES in the Vientiane Basin, Laos

K 217 ETVFro2H0DHE

® 216 #EE
22 ft& - BEKR
221 AQ&TR
1 A\

F 4 ANOIL 1995 4EDEBFAE CIL, 457 BEHATH -7, ITHEOEBHRAIC L
FUE. 2005 4E12 5.62 10 ANICHENN L. F 77 2012 FEDOFEHESECIT 651 B A%
R LT D, ZOMOMUEITH 21%/ £ ThD,

Z & A#EHRIC X D #EEHE R (Social Statistics) TITEHEIE = F v D A DI,

2005 512 698,318 A72 o7 H DAY, 2012 4212 797,130 N &g 70, £To, BHDOT
— X TlE, HHE = F ¥ UEEHE RO AN OFFHEEL (Statistic Data of Property
Vientiane Capital) 7>5 2013 45(Z 854,069 AMZEL TW5, A ABLOEH L~
YF X DO NOHEIMOHER A K 221 LK 22112577,

£ 221 SARBLUHBMEI Fr O AOEMOHER (2005 - 2013)

£ | 2005 2006 2007 2008 2009 2010 2011 2012 2013
S#4R | 5,621,982 | 5,747,587 | 5,873,616 | 6,000,379 | 6,127,910 | 6,256,197 | 6,385,057 | 6,514,432 | 6,771,000
HHE T
Sz 698,318 | 711,919 | 725,820 | 740,010 | 754,384 | 768,743 | 783,032 | 797,130 | 854,069

D A ABEEHR : 2005~2012 4F, HH L =2 F v R E R 2013 4R
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2. FHEASRHBE DK

)

8,000,000

7,000,000

6,000,000

5,000,000 -
4,000,000 - m Lao PDR

B Vientiane Capital
3,000,000 -
2,000,000 -

1,000,000 -

0 l
2005 2006 2007 2008 2009 20102011 2012 2013

Hle 7 A 2605 R, B e = F v R E R

B 221 SARBLUHHBEIVF oD AOBMOHERE (2005 - 2013)

HEEZ T v 0d, EAOD A% IIMENS OBEETHD, ZOLHIT, B
e F v oD NN, BAREINOL TR MITNHB Y ET ADO#EING
BEEEF > T A,

2013 FEDOMHER CIIEHE = F v o O 145558 Tho7-, £7/-. F
221 R T K olT, g ABUE 55 NERFR SN S,

£ 221 BHRMEIUFrooADsLHHEH (2013)

LG
No. e AR LI ISUPN ¢
(7))
1. Ty AT — 71,878 12,254 5.9
2. Ay AR 109,096 20,638 5.3
3. Y AtH 108,889 21,517 51
4. DR 78,088 11,196 7.0
5. T AR 71,795 13,168 55
6. YA L= 183,838 32,771 5.6
7. NRYA742 | 90,662 18,217 5.0
8. VP4 V4 30,985 6,137 5.0
9. NG I 55,992 9,660 5.8
F D 52,846 - -

HHEE =Ty | 854,069 145,558 55

HidiL: Statictics Information and Poverty of Vientiane Capital, DPI

ITBX 5%

B F v o OITEXIEIT 3,920 km®* TEED 1.7% & 505, /-, B
B FxAliE, 9B (Fr o ¥ 7Y —88, vav X KRR, A XA
v ZFIE T A BB, A F =8, NN A T VB P N UERL N7
TLER) Y, EOHR T, F£7- 483 OFITHEIZND,
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2. HESS B DI

(3)  ErEIHEAKRIER

HH BT F v AKEAE (NPNL) (2K DfaKIE, BUE, 29 AP 483 /f D 5 b,
263 FFIZE > TS, NPNLIE, 2020 4F % TIHA/K IR A & 512 124 FHHERT 5 5

B TH Y 20D OREEITHE & IS TV D,
Difg/AK IR % & DRSO IRIRKIEA % (2020) 1 38 KO

#* 222 Tk, [HUE
(E TR oA % &

[HOTER DR #A5T LCORT, X222 Tk, T HDOMEEZRLTWD,

+ 222 EEHGKRBEOHE
RS
No. | 4, B E%E@ﬁf{a‘ FRkodr | GG K
VNER AR X ER174N0)
(2020) Ff

L | Faoa70— 30 0 o | B : itk
2. oy AR 60 3 0 (BAEDFE K K I5k)
3. | ¥ 48 4 o | | #itEor
4, S HF 37 0 CRERDPEBR X 5k)
5. T Ak 54 41 0
6. | HA(x= 104 40 31 MR
7. MNP AT x 60 16 0 (FRAEDFE 7K X 15)
8. | Hrbr 37 3 | 8 26 L IO
9. | /UL 53 2 | 12 39 (FFRDILIE K 5K)

&t 483 263 | 124 9

Hi#i: Planning and Investiment Department, NPNL
Note: The numbers are as of the year 2013.
ez F v
IS | E
HA5=8]
FHArUB % KorL

B - stk (i “rrerenns ‘,‘ ¢
[]: ko easik (i) vavsR B e, ot e

: BUED KB (H377) ///<€é52122¥y” Ao % i

©RESR O YERIE X5 (M7 ) e 3T /' "E
oo ORI R ens /,.

FF A EHKE

HIBL © NPNL 5 — & % JE12 IST 1ERK

222 BHEEIVF v I BOBREDKKRE & FEDILRBKR R

2-8




2. HESS B DI

2.2.2

T3t A

AR E R R I &> T 2010 ARICERL S iz BHIRI I 2 K] 2.2.3 12RT, &
Yy ZFIBLIOF ¥ 27 —EICB T, FEATO LRI EEHE L
THRHESNTWD, A BB, va vy X RCEICEBWTE, K3-5%0 LN E
FHELTCHIHEINTEY, Vo LHIZKHBELOMKMTH D, ZOMDERIC
BT EAEDO LBAKBEE LTRIHS LTV S,

7 A ABURHIARTTHRRE D B AR T L BRI A~ D 3 BAL D T2 LUF OFr#f T (= = —
Z ) B ZGE L TWD,

- ) ma— R
- My nR=a—vr
- A= RVT o ma— AT
-450 A EH = e — X T

T BB IOEEBAICENTO LEALLEDTEY . L TFORFEEX 2
(SEZ) BARZHELHED TV D,

1) EEFTHY ., WL ODORERRITEE 2458 TV 5 SEZ
-VITA S—72 (B F ¢ v T ¥R 5 i)
- mUH BT T UHRERE X

2) HERPCTH D SEZ
- A — MLT U ERE X
- RUR—HERE X

3) FtHH D SEZ
- YA 2 X B Hiek

HHE=F X ASTEBT O =2 —2 7 B LU SEZ ONZE b R TIK 2.2.312
T

ZEEFE R IXIT, REBURERT X & R E R X 0 2 FEIC /0B S AL %, Rl X 13 1,000ha LA O Hif 2 £

b POENNORE ZIFONALAOMREZ R OB TH Y . — . FEREXIT, T, fUE¥%, 8l
e, Bl 1T, ERESEOREDOHMZRF > CTHESNO MK TH D,
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2. HESSRHBL DN

450 £2 438 K
::.‘—‘57'7:/
()
VITA /3—7
BT o T 5 M
Ko 2 ”j;;?/ [ 1 s

::—5 '7V

Z—~NT
== —& 7

[ %=t 7w |
0 R T Ty REERREIX |
[ ko —mEriix |

tHi#: National Geographical Department, Prime Minister’s Office

B 223 BEMETIUFroO1AA FEPDSEZEIU=a—4VVED)
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2. HESS R D N

223 ZDHOHEEEFRUVEBRERR

1)

5 F AR

7 A AT, BUSDY 1986 FITHTIES Z24B1F, [HH - AEAAIEOINLEREH| OF A,
ENRRYE - E5 B B LECOR 72 ERHERE S, FHEREE D O TGRE ~OBAT N
AT E Tz, 1980 AR -LARE 90 AR T MT T ATkl ASEAN i [H O Rl R 1
R, T A R BINEFZRRFE R E 2 # T 72, 1997 DT VT R faf D58 ¢ 98 48
ORRFRRERITMKR T L7123, 1999 4ELIRE X GDP [tz 5~6% DB 72 iz i),
AR T T~8% DRRF R E 2 L T D (£ 223)

& 223 SFARDGDPEER

HAL : %
2008 2009 2010 2011 2012 2013
GDP = 7.82 7.50 8.53 8.04 8.20 8.15
Hi#i : World Development Indicator, {H$R

T A ABURFIE 2008 A RERIREE X O AIlRR 2 Btk L 7=, 2009 4= & 2010 A-i21E, 4F
BIREH X & R ERRE X (SEZ) (BT D IEME - BLE - INEENRE I FER
HEyE 5 2 5/NA 08/07/2009 H A, 45 47 5/SC 26/10/2010 HfF, 45 443 5/PM
26/10/2010 H{f, %5 517 5/PM 09/12/2010 HAF), ZH b DiEfE « HEZIC L - T,
DLFO LS pEEEERNEAINTZ, TNOLOEERIZEL ST, W OO T
M AL CE 2,

&224 FUBEEEAK

No. B R IR TR
1 | RIS LT, FIEBLE 140D 10 FFmbr BEREE 25
2 | AEFEFAME &~ ABERLO G Ak
3 | WA EY S~ ORI HBLO R Ak
4 | WEELE~DT 7 A, EHREM, 2o ot OB | B L

HE DT
5 | SEZ OB% L EEICET 2 2R T 5 %4 55 443 5/PM 26/10/2010 H f+F
6 | ML B E AT O HEF A -
7 WAk O R O OO BEEEE - FEIFEOFEIZET S | F R

P TE 21T O HEF

Hish - SEEAEYE 85 2 5 08/07/2009 H ., V54 45 443 B-/PM 26/10/2010 H

A A TIL, 2014 49 H WS T 10 EPF D SEZ 3MFAE LT, SEZ I THFRIER K X L& K
ERRFERNHD | ERICOWTIIFR 224 1 FHO@Y THh D,

SEURFN T3, S, SEEn-ooV—b2ERO M E L CHE L7z i,
D EHD,

W\, SEZ L0 H/NR
(No0.02/NA Law on Investment Promotion)
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2. BB DI

£ 224 FHEFREBERFRO—BRNTER

No.

SEZ DFfSE TE#

R BIRE B X ERET E LT BN ORERZFHESI L RERNRAREENS b O,
ZF DT HBUFIE 1,000ha BLE O A BT, HrBIRR T KA IS E o
B E REFEMEH CTO ARG 2 b, FRFIRE Y AT A LR
B R L AT Mk 52 bV D,

R R X B3 DRI 720 | & 2 %5E D BRI 2 E O T % Hiullk, 1 213,
T, et AR pE R, BUCHIE, BIRL B P e, 1T BEJE M
(=555 5 k5,

)

P ek 45 2 B 08/07/2009 H )

JEDGEEIE & DOBIRIZOWTIX, BFEE S TILT A AT, S3E00, £ ofh
DOEIRMN S Z AE & OO0 NFRV, X A [E)D Ol ARRKE (2012 4) 1%, [Z
T A2 DREGAFED 41.8%% H ., XA [E~O AL (2012 4£) 1%, T 4 A2 D#ihi
HAAD 54.3% % HH TV D,

F 4 AD 2013 FEDO— ANY47- 0 GDP 1% 1,660.7 K /v (44 <Tdh-7-. GDP ®
28%| TN EHTEB Y . 33% 4% LEEM, 39%% ¥ — b 2EFIARA EH TV 5
(LSB®) ., L»L. AAkr#= (2005) (BLF, 422005 °) kb,
ANBADOKE TR EIMNAEFT LT D (F 225), BFELERERZEEDDL L.
2EONODORK 718%% Hb D,

BE T F ¥ o ORRF IR

AEEHEBEL T, BEHE T v o TIHEZEAIIZEA DD 35% T LN,
B E T ¥ o TliE, K< 0@ A D (64.7%) NIEEZELTF TEV TV D,

# 225 BE-FERFOFBAOERS

HAL: %

By
B

PERRFE | HRERFE | IR &t
il

W - EHD == 3 li5ES

HHEE Ty 254 0.1 0.3 9.5 64.7 100

T A A 4t 64.3 0.1 0.2 14.0 215 100

FEin |-
\

9% 2005

FEFERHC X 5 &, BT 2 A0 OEEIT 1995 Ft o 2 DFE ) & 1Y
ML T&E7z, REMIC, 1995 FIITFER I 83% D A 1A EAE L TV,

2005 4E (1T FEER T EBIC 73% D N AN E(E L TW 5D, F2B ¥ 22005 Tlk, 29
L7AAHBAN N O DR E EH E T U F v o THIZHRWZ R _5 TV 5,

HAFBIZBEEL TWIE AL DR, B F ¥ AIBEL TIERETM T
XD ENEXLND, F¥E, T, V—ERAMAOBELRREDOT-DIZ,
FOVBRWA T TR ZAT O ZEMBERE T U Fr Al o TETETEHEID
7o TWD,

* World Bank HP, http://data.worldbank.org/indicator/NY.GDP.PCAP.CD
® Statistical Yearbook 2013, Lao Statistics Bureau
® Population Census 2005, Government of Lao PDR
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2. HESS R D N

I NS ISaY (Y N (eN

2014 29 HBUE 10 EFT DO SEZ B3 %, 2D 5 b S {EFTIEE

oo Fyv ABEEINTWDS (3 226) . &E5I2, SEZ 13K EO K A HE

LD EDNRIAEND,
z 226 BEETUFvY 2D SEZ (2014 4 9 AKMA)

No. | SEZ % [ ok | (e | RS | B

FEHIREFIX

1 | VITA /3—2 (x> | 2009 75 4F BuUrf (L) RORM | L¥, ¥, -2k
F v v LK S Hg)

BERFIX

2 | YA X BRZEHIR 2010 50 4F BOFRORM (F4 2L | BESINT, BITE, 8¢

HED F—E X

3 Z— bVT RRERS | 2011 99 4 100%EMH () Ak, R BY R A
=S B, @, T

4 oy H-Ex T % | 2008 99 4F 100%EL[] (X hF ) ST RTIV, TN— b,
RHEREA N N

V., = v b WRE
5 | e —HEEfissic | 2012 | 504 100%EH (vb—>7) | i, L&, <O

RIS KIS 2 7 AR EFER R

B F ¥
DE

X 224 1%, @\E 1
FHlcESHE = T
¥ AR LBk
BHAERLTWD,
2010-11 MEAERE (10
A9 H) (i,
BHEZ U F ¥ D
mBYEREEITE A
(1,164,742) %z |
D% L BOLE I
Wil T TW\5b, #&
227 1%, AAfE =Y

1,600,000
1,400,000

1,200,000

1,000.000

800,000
600,000 -
400,000 -
200,000 -

0 -

]
&

&S

P

D

a

N

X} o
O \)
S o

P o

Sl 9 Q

o N 3" ‘

Foa
o

~
‘],Q’

~
>
L‘b

Q
\:’\

H 224 BHBMEILFr U OBATIRER
L : 2010 7 A4 AEBECHEHREE (2003-2010), K UOVEH B =
F v AR T —#  (2010-11 7> 5 2012-13)

Fx BT DEBNIA, mT Vs LA R UHOBORERLTWD, BIEEK
DOHEGERI 72 ONT K o T, BRI AB X OBMREED -tk LT 5,
ATE CIR R 7= G DA ~OBEA O O—FIX, =T v 1T
HINHDOERTIV, VA RNT Y ZFOMOBNEEFEXIZL > TRINEINTZEE
Zbhb, BFEL NEESEREBEKREOAL LT, BAOAIHNE WS BLAN
bbb, HMEZ U TF Y OROEBEREXED—DOTH D,

= 227 BRPA. RTFILRUVULR FSUEBOTELE (BHETVFrY)

R 2009-2010 2010-2011 2011-2012 2012-2013
BOLEH (N 994,545 1,164,742 1,276,925 1,412,964
BOLIA (USD) 89,215,376 111,938,975 120,185,012 139,808,471
BT VEC () 143 154 181 200
VAT U5 () 186 191 199 217

HI : B B s T v AR T — 4
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(4)

(5)

(6)

REB I URK

FH & BER R R 228 1R, LN T A A THREHT, 2 AOD 66.8%
ZHEOTWD, B AIFV A MDD 15%Th D, BEICEAL T, 74BN 5
PLE (54.6%) #5050 KORETHD, MG T, 2 ANAD 10%LL T O/
RIEDZEAFAET D,

& 228 REELEREEMK

No. T HE (%) EIE HE (%)
1 Buddhist 66.8 | Lao 54.6
2 Christian 1.5 | Keummeu 10.9
3 Bahai 0.0 | Mong 8.0
4 Islam 0.0 | Tai 3.8
5 D1 30.9 | Phuthai 3.3
6 | FEmEIE 0.7 | Leu 2.2
7 - Katang 2.1
8 Makong 2.1
9 - D 13.0

H# =29 % 2005
X{viERE

KA, kG, EKE, @K J OBIKE @R O & DOFEBAMHIC I T
3 SUBEESCEPN IS SR o7,

REX/FHDTE

B EZ T v Tk, RURVY—RENRELATITONTZEORERIH 5,
436ha O LHIN Z OIREXR D EITRF SN TWND, ZOREXONERZX 225
WZoRT, FEMMAM (BuKkO, JKE, BKE, BAKEL X OEKERR T E
) IIREXNICAIES T, AR YA TR ST ey,
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HE EIUFr T RAEREBER )
225 FUR—REMGER
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3. kBt 5 —DT

3. KEvI2—DO9H
31 KEtY2—OBHkEMES

T A ABUN O EF AR & OVE R EEBRERE  (National Growth and Poverty Eradication Strategy:
NGPES) TiX, #a/KDE LA DE ZRERE & BRERO T OBEERMEE s #—L L
TED 2, ZDD, T ABFIE, ENOKAKENRE & AREAOSEITEILE 2B &, 2020
FEE TICETHE DO AE Y MR E 80%E T LESEDZ L2 AEE LTHREL TS, Ll
2R H . WHO OF —Z (12 LA, 2012 FED T 4 A BIROAKEMW K HRIL 25% T 0 | #RHERT
60%. HIGET6%ICHE E - TW\D,

F7o. EEE =T ¥ 2 Tld, 2020 FF TITATE O KE S K F % 90-95% 12352 L% H
BTV D . 20 BEER L OEHG R KEFEDT-DIC, BEE=F ¥ o DOKEE
7 A =TI, LTFTORBEIZERY e LERLH D,

- HHEZ T X COHESTERIC I T A AKE S K #IL, 2013 FETRIE 2% L 7o TV D,
B, BHiE T ¥ 2K TIE, 58% TH D,

- 2020 FF TOFEFE K KIBALEERE 238 D . EOKGOEPERE B4 T,

- BEfFEOKIE. 13-16% 0L oA fEEE AT T D,

- AKGEIZEEET D 1T%DFFET, 1 B 1 [EILLERTAK CUIKERZ) MIEAEL TV D,

- BEEEZUKMED, ROMEEDILTH 2R,

- R DK TAKEDME N,

- BKEOERN T TROWGIINS 5,

- BT K o TUEE WAL B D (] 2 1EEF5%E T AMED 22 WNER B O F 72 &) o

- HEHINTOWAEENRZ (AT AD

)

- BETIOFSR ML —=2 7 L REm B
VHETHD,

- FEICLAERERY NU—ZEHENPINT
W5,

- RS R AGE R A R,

RAKE & & HIcliKIzZ 2 itk 2 X 3.1.1 1I2R7,
WSM/P 2014 (2 X 5 L AE/KIE L WK OJFIRIE,  “BlKE
MEOKEPIME & REE) R ER” Ll Tngd, &
512 “FrA =T HLBIIBNT, T 0 L5
IKIEINZE DARBEDN LN TR Y . £ D B LN FiHEET
BRI R ARERHNTWND, 7 &, SBOFF AT
— BT H LB OKELEE 5L DTk« BKNE OB
SR DM 2 FE LTV B,

Source:WSM/P 2014

X 3.1.1 /KR OBk ik

THEHFEHE Ty ANRFEMIEEZERCL Y AR SN FH,
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3. kBt 5 —DT

32 KEEIA2—DEE, BE., SLUHHE
321 KEEYE2—DEMNEAAA

TAATOKIEER Y Z—IZB HEHIEOMEZR 3.2110F &5, 1999 FITRITI N7

EFAE No.37 F7}<SEJ67 H— Lt FkiE® Y 5’ \ZBA9 2B L % (PM Decision No.37) |

TIE, EFKiE® 7 ¥ —0OFEETEHRERE D% %ﬁmbfwé P L~ i, AdhE

%E%%(MWW)ﬁﬂﬁ%@ﬁ&%@%%%ﬁ s EFARE No.37 123\ T, MPWT
%, 7 A AT Té%m%m®mL%W%Tmﬁﬁ@&@%6@6%@_owf 3
Hﬁ%ﬁﬁ%aﬁzgm&J%%t#

£ 321 SHARDEFEOHE

Year Title No
1996 Law on Water and Water Resources 05/NA
1997 National Rural Water Supply and Sanitation Strategy and Guidelines National Framework (MOH) | 14/11/97
1999 Management and Development on the Water Supply Sector (recognized as the sector policy) 37/PM
2001 Decree to Implement the Law on Water and Water Resources 204/PM
2003 Drinking Water Quality Targets 953/MOH
2004 Decree on Promotion and Developments of SMEs 42/PO
2004 Water Supply Tariff Policy 57/PM
2004 WASA Tariff Determination Guidelines, Version 6 WASA
2005 Regulation of Urban Water Supply Operations Decree 191/PM
2005 Enterprise Law 11/NA
2005 Organization and Activities of the Water Supply Division, DHUP, MCTPC 8027/DHUP
2005 Management of Drinking Water Quality Standards and Household Water Use 137/MOH
2006 Notice on Conservation of Nam Papa Muang Khua Water Source 137/MOH
2009 Water Supply Law 04/NA
2009 Organization and Activities of the Water Supply Regulator Office (WASRO) IMPWT

Hi i Urban Water Supply and Sanitation in Lao PDR (2012)

2009 2T A AERIT & - TR I NIZKEE T, KERICBEET2EREZHA L, &
HFEY—v2Om L7, EEEZEETD22EE2BEL TS, ZOERIT, A
BT DHKEY AT MMEED T, KAKOHBIORE OJFRIZRE L TWD, £KOE
BEMERT D2 & LR TR TOAERECRBICH L CHifiKEOHG 2 EE S5 2
ExBEfRLTWD,

322 XKERIVA—OBELHE

M OKEE 7 % — ORI AT EEREE (MPWT) 12X > THbIL, BRI AR A
(MOH) DO#FHEL 72 5T 5,

1%9$®§ﬁ&ﬁNow’ihdﬁmLk7&~@H@ L2020 - FE TIZELTEL A 1 D 80%
T 24 WA 24 &%ﬂ*a@?ﬁ?x%ﬁ1k?é:kk&ofwéo_waﬁ%%ﬁ?é
tbh\7%%%?&1%9$uh\ﬁ%tmy%kyk%@m@ﬁ B HHRTHECTK

8 2012 ED MPWT KA LA, AGHHEHITZ OBIEIC L o> THHR L~UL & U LU KB & du, —E oS3 3
J BRI E O BB EHERBET 2BOE N ED ST\ 5,
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3. kit Z—DMF

BRI 2R 2 I R S, FEEHMORET—NLZ T2 " THRERIEE X 2 572D KIE
AR DIEEZ AT > TE T,

1999 F- D HFEPRE N0.37 Z 521 T, 7 A ABUFITAKIE | 7 & — 120 DR EFHR 2 1R L.
EEORTENZIBIT DKIE T AT MR LT, THr, JE9E, BIREELELIAN & & HiCY
A RNT w7 LTWA, 1999 FICERk S R EFHEIEL, 74 AOERMIID A E—L 2 7
Y OREEZBEMAT DI - T, 2004 FFICHET STV 5D, ETHRTIX, 2005-2020 4
DVBEEREIIAT—NF T 5B e L- 103 B0 RLOFEE2ED, K 267 5 KL
EREL DTS, MEZR 3221277,

& 322 BEFEOHBE (2005-2020)

No R LT HHIK BREHE HRLTD
(B 5USD) A B BUE
| Vientiane Capital 129.0 672,000
Il Secondary Towns 20.7 311,000
11 Provincial Capitals 14.6 262,000
v Small Town Water Supply Systems 102.5 564,000
Total - Urban water supply sector 266.8 1,953,000

Hi#: Urban Water Sector Regulation in Lao PDR: Reform, Key Measures, Successes and
Challenges, WaSRO, MPWT

& EHE TUE 2010, 2015, 2020 F 0 HAEZ EDH TE Y (F 3.2.3 TiE 2020 FF0 HIEE R T,

+& 323 20200 FEENHE

BT UF Ry B 7R EDOMOERE
(#BTHIET) (#THHR) (RRERER)
Sef‘“ce coverage 90% coverage 80% coverage 75% coverage 70% coverage
nit consumption
Service quality Provide reliable, 24 hour supply with 10m min. residual head for 100% of service area
Water Quality Comply fully with Water Quality Regulations
Unaccounted For Water <200 L/connection/day | <170 L/conn./day | <140 Liconn./day | <140 L/conn./day
Master plan Update 20-year water supply master plan

Hidi: Urban Water Sector Regulation in Lao PDR: Reform, Key Measures, Successes and Challenges, WaSRO, MPWT

33 BHEIVFYUDKFE

1999 FE DO EHARPE No.37 AR, EHiE =2 F ¥ L AKEAF: (NPNL) 13K AN O Om EoT-
WICEELZHHEL T D, X 331 ITETET T v IBIT BHAKN O K OUKIE T & 2%
DI Z 779, #57K R 1T 2005 4E12 46% (£ 287 T N) Tdb - 7228, 2013 4E £ T 8 4ER] T 72%
(489 T N) & 7oz,

S R LB Y T, BB B AT IS B S, F ORI OB LT, A - fE - Wi —
ERERETX ZHFILE & LT, A%, T FEEICRERER LIAEN D/ METiCTh 5,
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3. kBt 5 —DT

People Number of Population Served
% of population served

Hidi: NPNL

3.3.1 NPNL IZ&k3#/K A0

AIEE K FEOm E &L b, KRS RKIBIZHEMLUZZ, X 3.3.2 [ZEFEOMHKEDOHINZ R

B

Average daily water supply (m*/day)
250,000
3 = Domestic (m3/day)
(m*/day) .
mmm Non-Domestic (m3/day)
NRW (m3/da
200000 /e
====Total Water Supplied (m3/day)
150,000
119,837
101,363 104,873
100,000 94,349 94,296 -
! 83,173
66,191
62,543 58,374
52,027 50,705
50,000 37,270
21,757 29,948
15,944 14,438 16,189 1748 !
0
2008 2009 2010 2011 2012 2013
Hidl: NPN

B 3.3.2 NPNL IZ&k % 2008 &M 5 2013 FITHhITTDRRKE

Flo, FEMAFTEEOHRLROTIHEFEMAFEELFAHML (X 332 Z), T
UK R (NRW)IE 2012 /R L D A LT 5,

34 BAFKERRDIKES K URESRENDERRK

EHET o F v o DKEZ, ATATE T LT D)NOZH5D)ZKFEE LT, BUE, 4 {87
THARGPBBT TH 5, M 341IZZNDDAEZRT,

3-4



3. kit Z—DMF

Dongbang WTP
20,000 m*/d
Dongmakkhay WTP
20,000 m*/d

Thangon WTP
Stopped from May 2011

Kaolieo WTP
60,000 m*/d

e

Mekong River

Chinaimo WTP
80,000 m*/d

Thadeua WTP
Stopped from August 2011

Hi B NPNL

K 341 BFEHRKEOLE
BEAFEE K DA EHFREE J1%. 180,000 m¥ H T 575, 2013 FEDEFRDAPEKBED LRI
£ B L EHOE K CIRARBEENTHOIL TS, £ 3.4.1 (2 TEE KGO BRE S
& 2013 REIC BT HAF B DO EFE LY T 5,

= 341 BIFEAR/KBOBRENELEHEREODESD LB

spabsmge s | COROEIE | RSO
kg4 “”mﬂaf AEQ013) | BB B Be L R —4
(m¥H) (%)
FF A TR . 40,000 in 1983 7T BRI T
(Chinaimo WTP) 80,000 93,212 H86% |  40000in 1096 | Asuscr ()
H1 7 A K 0 20,000in 1964 | AFREUE (HEE)
(Kaoleio WTP) 60,000 08,084 | M3 | 1 40000in2000 | AHET (B
Ko< 71 A K 0 5
(Dongmakkhay WTP) 20,000 22,992 115.0% 2006 5 o ABRF
R R 0 NPNL e O |
(Dongbang WTP) 20,000 15,271 76.0% 2009 NN
Total 180,000 199,619 110.9%
* Thangon WTP & Thadeua WTP % 2011 4E2> B8 1E LT\ 5,
H B NPNL
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3. kBt 5 —DT

3.5

AEFR D KBD 5B, FFA FTHKEE DAV A EKETIX, ZNENAER O B A
B L LT, 16.6% BLUI35%DBEAMELENSITTHON TS, R~y A FHKFIZONT
H [FIERIZ 15% DI A FHEIR M THOIL TV D, — ., RN UK TIL BRETHE I D 76 % T
B LT 5, ZOEBEIE, JFUKOEE LRI O ErirbEi cl, Ve vy 7o
v‘m J—F—R—=NEL R0 CNEBT DO ERZEE T2 ENNERZ &L HK

B b OEKERRFHNHEIZE 2D . ZOEEO =D /KS O ERL 2158 113 2 LB
HHZ EITXD,

UKD

BEAEV K02 b DA FEK & OV NPNL O XPTIZ 1T 2 RFEKEIZ OV T O E 6 4
DT —H %3 351I1T7RT,

% 351 SMOLEKERUVRFKEDORR

Year (Unit: m¥/year)
No. Description Unit Remarks
2008 2009 2010 2011 2012 2013
| Water Production m® 49,781,245 | 58,696,856 | 63,155,208 | 67,529,107 | 67,526,240 | 72,860,907
1 | Chinaimo WTP -/ 31,084,110 | 30,733,637 | 31,030,111 | 31,666,256 | 31,985,534 | 34,044,404
2 | Kaoliew WTP -/ 10,376,985 | 20,722,610 | 22,404,972 | 23,705,576 | 23,075,997 | 24,850,598 | Expnd@2009
3 | Dongmakkhay WTP -/l 7,814,850 6,885,463 7,229,388 7,418,263 7,734,214 8,392,190
4 | Thadeua WTP -/ 192,602 58,105 70,657 31,241 - - | Stop 8/2011
5 | Thangon WTP -/l 312,698 297,041 335,706 314,496 - - | Stop 5/2011
6 | Dongbang WTP -/l - - 2,084,374 4,393,275 4,730,495 5,573,715 | Start 6/2010
11 Water sale m® 36,177,870 | 39,706,921 | 40,421,223 | 43,369,257 | 46,219,876 | 54,353,580
1 | Commercial section -/l 8,092,593 8,211,977 7,815,717 8,698,825 9,093,952 | 12,648,354
2 | Sikhottabong branch -/ 5,411,064 6,414,455 6,791,283 7,447,845 7,995,542 8,689,470
3 | Chanthabouly branch -/ 5,407,891 6,097,356 6,253,781 6,400,208 6,564,797 7,383,014
4 | Saysettha branch -/l 8,559,280 7,840,971 6,789,535 7,265,814 7,585,079 8,364,252
5 | Xaythany branch -/ - 1,851,282 3,275,989 3,909,817 5,012,073 5,971,917 | setup 2009
6 | Sisattanak branch -/l 7,513,307 8,051,463 7,385,657 6,079,391 6,410,578 7,231,594
7 | Hadxayfong branch -/l 914,950 1,007,614 1,777,237 3,216,026 3,557,855 4,064,979
8 | Thangon branch -Il- 278,785 231,803 332,024 351,331 - - | 2012 belong
xaythany
13,603,375 | 18,989,935 | 22,733,985 | 24,159,850 | 21,306,364 | 18,507,327
i NRW (Water loss) % 2% 32% 36% 36% 32% 25%

Hidi: NPNL

HHE T F v D 6 EB O LK (NRW)OHER A X 35.1 IR T, [XH 5 2010 4EE
THEEIOKRIZEH L, 36%WIELZHOD, D% 20111 6P L& T, 2013
FITIE 25% L 70> TNWB 2 ERbhD,



3. ks s—

T

B 351 FRAEKE. RFTEKELRIVKEOHT

80,000,000 40%
= \Vater Production (m3/year)
= m \Vater sale (m3/year)
] 70,000,000 NRW (Water loss) (m3/year) 35%
m{' @mmss NRW (Water loss) (%)
3 60,000,000 30%
2
8
s 50,000,000 25%
8 g
=S <
9
= 40,000,000 20% 3
c =
© z
c
S 30,000,000 15%
ko]
=1
]
<4 20,000,000 10%
a
o
U
] 10,000,000 5%
H
0%
2008 2009 2010 2011 2012 2013
' Water Production (m3/year) 49,781,245 58,696,856 63,155,208 67,529,107 67,526,240 72,860,907
= Water sale (m3/year) 36,177,870 39,706,921 40,421,223 43,369,257 46,219,876 54,353,580
NRW (Water loss) (m3/year) 13,603,375 18,989,935 22,733,985 24,159,850 21,306,364 18,507,327
e NRW (Water l0ss) (%) 27% 32% 36% 36% 32% 25%
Hid: NPNL

NPNL (%, 2012 205 AfD OFRIZ K 0 BIUKEI 7 2 77 5 %1T> TR Y | ITFEO I

KEDEIICE B L TV D, EREIIUTOLEY THD,

B OIEFEELE O THAiro LB L
TN D T2 DEFEE 5 1169 O A HEHE & IR/KMHE O FINAD BT K 2 XIS

HAR o %5548

MEFOWRET = v 7 L XD 7 1 —7 v 7OWMIER L OARIEM R EF O IE

SOHUEE 2 DRt
R IKTEA — X DIEET = v 7 & M A — ¥ O H DLtk

Z O, FEIUK DRI A5 LIZB0 fiAa & Uik, W ilign £~ $80% (GSP : Galvanized
Steel Pipe) % @#ER U =F L % (HDPE : High Density Polyethylene Pipe) & %\ M w]
YAtk B = L% (UPVC : Unplasticized Polyvinvl Chiloride Pipe) ~¥# L7 & BT 5 5,

6000

5000

4500 —| EGSP mPVC
4000

5000 3500
4000 mGsp | 3000
000 mpvc || 2500
pE | 2000 -
2000 msp || 1500 1
1000 -
1000 - =P
500 -
o : : : : 04 —
2005 2008 2007 2008 2009 Pipes0 - 50 Pipes63 - 100 Pipes 150 - 250
HiZ : NPNL

B 352 ENEELORICLIDIRKORERHBDLER

X 352 1% 0FE A EDIAKN GSP & & PVC E D O£ 100mm LA TOE NS HRA L TV
HZEERTEHEDOTHAHH, NPNL X Z H LImiBEDMER & Fn A6 PVC 2@V GSP & D
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MREZ ZHIT->CETRY ., BEI0FELL ERET 5 GSPE TE7EHE-> T D b DI, 1,539
m (£ 50mm 73 760 m, [£E 75mm 7% 688 m) & 72> T 5,

BEMET VT v v OKERROEFENGERER

BHHEPE T v 2 ORPERO BRI 22 KB iR m L2 DUV T NPNL OFAIN 7075 2 1%
LITICER En s,

3.6

1) BHRIZBWTHAKEDRED D WVITHAKERRE L THWD IR, FIZN Ky
(Dongdok) K=< 150 RIERBET s L OV A 7 (Xamkhe) =528k (ET: Elevated Tank)
JE), & L CHUE NS LB A O HIER (2o W T BARBAKOUEN TR T TR
AN

2) Hik L7z SEZ R°LEMIHIEER 70 & OBRFEIZ L D PEROAKFEDOHERIZKHIGST D720,
IR E 2 45 72 1 5 72 A i a3 B i 2 BRI AL S8 L TR T vl Ze 57200,

3) BHHE T ¥ OEITHEEEED h.L N IEERD Z > = (Thangone) HiX A~ & fifix
ENDEHBETHY ., FDOFHEHIN > - AKEEHENLETH D,

37 BHMEIVFYUTOKEEY2A—IZHOMBBENTOD Y F

WEICIE, 7T YT %EIT (ADB), JICA, AfD, UN-Habitat, {H546R4T (WB). [
AT (China Exim Bank) %%, %< ORI “EHMSCZERIC LY. T4 RICTEBIT 580
ERDKIBELHE~DT 7 AR A BB A2 1T T -, $7-, IWETIIREMED
I3 5 ER#ESE (PPP) FELIT-> T 5, BEETH (E213BHH) ThorEfie=
CFx COEHEICBIT HKIEY Y X —ICEHETS Y A 3T.1ITRT,

£ 371 BREIVFYyUoKERIS—ICEAETIREIOS ) FOBME

Fudzr b B4 ikl R
BHEZ Ty KEYAY—T T AfD HH B = F v VHE RO KERE~ | 2014 42 9 AL T 7 A L
(WSM/P 2014) AB—FF v (GHE BEEAER 2030 4F) | RN— b &R - $2H
GSP - 7=—X |l AfD PREOEH 2= b 2013 4F 11 AITHT
N T PERSE | EPCIC XD R~y A Bk OIEE | da%d. 2015 4RI T
o~y A BB RRE (100,000 m¥ H) J OFc/& i iE
JICA FF A FTHKGOPIE (7=—X 1T | 20166 HIZ7 7 AT
B F ¥ o bKERESE 40,000 m¥H, &5 7=z —X 2 T | B— DR - 12
40,000 m¥ H) J O i
KB EEEHE NN L0 ey JICA i Hh7re o= b 2, 2017 4F 8 H £ T
b i F e
b A T TAARM | BOT (k2% Ry 7k ok | Ak, 2016 F7EMTE
2Ry TR Lo (20,000 m¥ H) J& O Hsti
s FAARM | BOT \CX b5 ¢ KGO | 2015 4 7 HFEEIT &, 2017
BT AR e (20,000 m¥/ ) J& O/ s i X0 BB T
SN g e e el R oS o ek 3 0 353 (20,000 m¥ )
KRy BAKERESRE o O e i
Hih: JST

38 B#ETIVF ¥ UOBFEKERS

X 381ICEA T F v D EEKIE R OMEZRT,
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3.

kit 25—

T

Nasaithong
(Fthv)
V: 1,000m*

-|Dongbang wTP D9ngbang
(Roiiy) (F2i82)
Q: 20,000 m?/da V: 3,000 m*
Dongmakkhay WTP e
(Fo=vhq) —
Q: 20,000 m*/day
Ty 450 DIP T F
Dongdok (GR) Dongdok (ET) "\ (2p06) -7 500DIP
(FrRvY) (FURvy) /‘a' (2006) Dongmakkhay 3
V:1,000 m* V: 660 m* . (Fo=Rvh4) 250,
|HWL: 193.40 m | [HWL: 226.50 m ey V: 2,000 m* - ]2010)"’
LWL: 190.90 m |-|LWL: 220.50 m - 7 :
“|eL19070m | {6L:190.70m

B " |Phonetong

\ (Rok)

V: 1,500 m®
HWL: 204.77 m

Nongteng
(%] LWL: 198.57 m
V: 1,000m’ GL:180.18 m

Kaolieo WTP Kaolieo

(h#AI#) (hAUA)

Q: 60,000 m*/day | |V: 14,000 m*
HWL: 171.25 m
LWL: 165.75 m
GL:171.50 m

,400D1P
t2010)

Xamkhe
(B L77)

V: 2,000 m*
HWL: 200.00 m
LWL: 198.01 m
GL:180.00 m

400sP

(1980)
4505P" -

(1980) "/

700SP
(1980)

Phonethan -
(RoB)
“|V: 1,500 m*
HWL: 207.24 m

)
1 |v:2,000 m*

Phonekheng

HWL: 197.85 m
LWL: 191.59 m

6L:178.92m

LWL: 201.04m | L

Thadeua WTP
(BR57)
Q: 600 m*/day

1000SP
1980) GL:176.83 m
Chinaimo WTP -
(FF4E)
Q: 80,000 m*/day
Chinaimo
(FF1E)
LEgend V: 10,800 m*
HWL: 171.49
Water Treatment Plant LWL: 166.91 ,:'
GL:171.21m
Ground Reservoir
Elevated Tank £ Salakham
. ¥ (HIhL)
Pump Station - i Lo
HWL: 206.00 m
il LWL: 199.30 m
—— Transmission Line GL:17000m
—— Distribution Line g 4
Transmission and
Distribution Line ] et
Hih : NPNL 7 — & % 32 IST 1Rk

B 381 BMEIUFvUOTEMFKERSOBER

HRPS 4 8 AT DRSS THARE ST KIT— BAFN O PTIC AL E S 7z s 20K IS E Kk S, £
D BRI T CTRLK T 2 L kG0 b EHE AR 7 TRK T 5 5D Z 50 Tt
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STV, IEFIIRKERREDTZO, @K Z2 R ICEEE, HKS 0 BREK S
NTW5,

3.8.1 HUKHEER

BEEZ U F ¥ U OKBEOERKFIX, Aa AT L0 SO XK - T
5o

A 2 AOKALE, 10m L EOZFEHIZEB A FE D 728, ZIE TOEERE S V72 BUK iz
FEEBLTEDRUKNTE D L) i NI N TWD, b i WEUKIER L, mm
IR SN2 A ) A KGO BUKEE TH 5 A3, 2006 4--2009 4= D HL3EHHE THRUKE
DOFT-BBUKIEE N ER SN TS, T A EFKEOBUKIEZIX. 35 4ER1 (1980 4F) @
HOTHKY — M FRABEH ST D

T LT BB NTH A 3 A[RER, KNOFEEEN D D, BT R~y A HKEI
T 7 BN R S 307 FEE T B i 5% C UK ST BERE K 2 K 0 B 45 @Lfﬁmb
TW5, RNk, 7a— FRBUKKR > 7385 2T 5 7 L)INTENR, 25

KT KA THD, ZOFKT FTA LB AV ARG D K 5 72 REWEBUK Tlda v
BICHEATE 2N TH S,

38.2 #%Ki5
BEAF D A EFT OB KGO EZ K 38.1I1CF LD D,
* 381 BHRMEIVFvYUoOBELKEOHE

ALER 35 SERAF e JFK KL (28
(m*H)
FF A E 1968 4 40,000 A3 A0 | ERBIEGEH A ADB
W AT A
1996 4F 40,000 A3 | ERREGRA | ARIBUN (IE(E)
& - JL5E W AT A
I AV A 1964 4F 20,000 A3 | ERBREE A | ARFREUY (JEE)
B\ AT A
2008 =fiLgk | 40,000 A aAn | ERRAGERA | ARBUN (IE(E)
B\ AT A
N~y A 2006 4= 20,000 | F L7 M) | peRB AR A Z 7 A BT
B\ AT A
NS 2008 4 20,000 | F A7 L) | B | NPNL+ R
M+ B CUEE WNE e S
2l A
Bt . JST
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W

Kaolieo

—

P Reservoir

383 EKE

K5 0> & BLK D R0 2 B U 7= BEAF D 2 KR &
AT Lz 3.821T77,

Dongdok

U
i

U

Chinaimo | 3 Phonetong

Dongmakkhay } Phonekheng
FF A BHKRGZBR < HKG D B OEKE X, EhLK
W& Ao T, T 1 TR Dok T, o]
2009 ﬂZO) H ZIKODﬁﬂféfﬁ%jﬂ’ﬁﬁjJ it ) fﬁfl’ﬁ*@fc I (Thaduea) Phonethan
ERKRDBENT O TV D,

Xamkhe

i

- Salakham

HEKEDOEM, ARBLOMREEZEIE LD
%[ 3831277,

Naxaithong

i

Champavieng

HE  IST YERK
K 382 BEKIRATLBEER

Kaolieo (1) DIP DN700 ( 07) SP D400 (807 nonetong

DIP DN60O E 07; SP DNAO ¢ 80)
DIP DN400 (07 DIP DN450 (' 07)

, SP DN450 (' 80)
SP DN700 (' 80) .y
| Kaolieo (2) I
DIP DN450 (' 63)

Phonethan

SP DN600 (' 80)

DIP DN300 (' 04)

[ha

. Nongtgng » Naxaithong
Pumping Station DIP DN250 (' 04)
, » Champavieng
DIP DN700 ¢’ 09) DIP DN250 (' 08)

SP DN700 (" 80) DIP DN500 (' 06)

|Chinaimo (1)| SP DN600 ( 96) DIP DN400 (' 06) Dongdok

DIP DN500 (’ 96)§

Phonetong
SP DN500 (' 96)

SP DN400 (' 80)

Phonekheng

SP DN400 ( 96): Xamkhe

SP DN300 (' 96),, Phonethan

Chinaimo (2) »  Salakham

DIP DN300 (' 95)

Dongmakkhay » Dongdok

DIP DN500 (' 06)
DIP DN450 (' 06)

i

iy

» P »  Xamkhe
GFGP DNB00 (' 09) =/ DIP DN400 (' 10)

GFCP DN500 (' 09) Banxok
DIP DN400 (' 10) Pumping Station

Dongbang

HBL ¢ IST 1ERE
K 383 FKEDNDEE. OF. MKREE

3-11



3. kBt 5 —DT

3.8.4 @Kt

B F ¥ o ZiE. 8 DOEZEAME, 2 SO TR O KMLE 4 EFTOEKIOE 14
OBLKID S D3, BIAE 8 DO SR DR THR/KEREDTZOIHEH I N TWHRY, Zh
13, KEREORDL T CEAAEEHEHT S L BKRBEICELSBAD , KRN 72572
D THDH, LTN-T, BEEZ L F v o TORKIZ, ETHRRFTIIRLS R FI2 k-
THEBEAK S TWD, @EZRAME AT OBLAIZ DUV TR, 2B5KEIC L > THIK STV 20k
WThHbH, KBKMGELEFR 382177,

% 382 EEKMEET

E4Li) (EX] AR (md) IKAL (m) B 2 kY %
Dongdok Ground Reservoir 1000 HWL  +193.40 Chinaimo )
' LWL +190.90 Dongmakkhay
Dongdok Elevated Tank 660 HWL  +226.50 Chinaimo Unuse
LWL +220.50 Dongmakkhay
Phonetong Elevated Tank HWL  +204.77 Chinaimo Unuse
1,500 | LWL +198.57 Kaolieo
Dongmakkhay
Phonekheng Elevated Tank 2000 HWL  +197.85 Chinaimo Unuse
' LWL +191.59
Xamkhe Elevated Tank 2000 HWL  +200.00 Chinaimo Unuse
' LWL +198.01 Dongbang
Phonethan Elevated Tank 1500 HWL  +207.24 Chinaimo Unuse
' LWL +201.04 Kaolieo
Salakham Elevated Tank 1500 HWL  +206.00 Chinaimo Unuse
' LWL +199.30
Naxaithong Elevated Tank 1.000 HWL  +200.70 Kaolieo Unuse
' LWL +195.70
Nogteng Ground Reservoir 1.000 HWL - Kaolieo _
' LWL -
Champavieng Elevated Tank HWL - Kaolieo Unuse
400
LWL -
Sub-total 12,560
Chinaimo WTP Clear Water Reservoir 10.800 HWL  +170.60 Chinaimo i
(Ground) ' LWL +167.90
Kaolieo WTP Clear Water Reservoir 14.000 HWL  +170.60 Kaolieo )
(Ground) ' LWL +166.60
Dongmakkhay Clear Water Reservoir 2000 HWL - Dongmakkhay i
WTP (Ground) ' LWL -
Dongbang WTP | Clear Water Reservoir 3000 HWL - Dongbang i
(Ground) ' LWL -
Sub-total 29,800
Total 42,360

Hi8: Prepared by JST from NPNL data
Note: A total capacity of the clear water reservoirs set in vicinity of WTPs is 29,800 m>. These reservoirs cannot be a
buffer reservoir for water distribution.

385 HEKE

)

BEKS AT A

2TORKIMEB L O KENSOEIKZ ) TiX7 e v 73N T 67, 3.84 1T~
KO ITEKEIZTETEN S TWBIRITH D,
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HZ # 2 (Salakham) & ZE /K filli A% (Phonethan) 28k

Water supply area

Legend
4+—— Transmission

[ﬁ\\ <« - — - Distribution
N /

“
ﬁ Reservoir
8L« IST Rk

K 384 BREKIATLBER (F+4 EHKIEREAD)

2) BLAKE R DRI
B OB KERIZITRIORT LI IR E 2> TN D,

o HUL AT TITAOKERIZ R v T =2 2L TS, LavL., BiKEFICHY 5
BN BRORLERMIT/NIV, 2R, KEMEWVEBIZSH S Z L OJFK L 72
STWD EMESIND,

o INEWVHORDOEBPEESLMER IN TWDLERPIH D, 2LV, KEEOHEIIE LT,
BERR BB OAMHREZ TiE L. ZOHE/NSWOROERZPERE & T L CTA% LT
T EREEIND,

o WATLTHFEINTWAERDIFEALIX, Xy NY—7 %KL TELT, X 385 I
AT EIIATELL TV E L 2->TEBY, KEPIZLEE LUVRILIZ /20,
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\ [/

Dead end pipe

3
=

‘ ‘ Pipeline forming network ‘

HiER : JST 1ERK
K 3.85 dubhmHEEICHSFIEKERAA—D

3) ERER

EKER L OEKE OFERIEE 2% 3.83 BL X 3.86 2777, NPNL %, HH = F
I ATV TR 1,426km OE B ZEFL Tvb,

1,426km @ 5 5, PVC 2% 1,016km TRIKDK) 2% % HDTIY . IRWTH 7 ¥ A LEHKE

(Ductile Iron Pipe: DIP) 7% 246km TEAD 17%% 5D T\ 5, OEFEICHOWTIE, K&
72751372 < 12~61km OHEPHNDIER &L 72> T 5,
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S

% 383 HREER (GEBEKE)

Diameter Pipe Material (m) Total Ratio
DIP GSP SP PVC uPVC | GFCP | HDPE (m) (%)
¢ 1000 386 386 0%
¢ 700 1,538 9,685 11,223 1%
¢ 600 3,118 7,774 150 11,042 1%
¢ 500 464 2,919 14,678 18,061 1%
@ 450 18,465 7,296 25,761 2%
¢ 400 23,400 10,875 34,275 2%
¢ 350 9,735 4,264 13,999 1%
¢ 300 38,211 6,607 44,818 3%
¢ 250 36,736 50 50,544 87,330 6%
¢ 200 36,833 153 42 101,094 400 138,522 10%
¢ 150 22,481 631 27 131,092 154,231 11%
¢ 110 3,996 3,996 0%
¢ 100 24,685 3,695 199,341 227,721 16%
é 90 18,873 8,503 693 28,069 2%
¢ 80 36 36 0%
¢ 75 27,437 7,338 253,212 287,987 20%
d 63 32,667 34,280 66,947 5%
¢ 50 2,870 8,249 159,820 24,542 195,481 14%
¢ 40 4,858 70,323 1,227 76,408 5%
Total 246,009 24,974 49,875| 1,016,966 12,499 14,828 61,142 1,426,293| 100%
Ratio 17% 2% 3% 72% 1% 1% 4% 100.0% -
HH i NPNL
1,200,000 - qemmoennones emnmnees pomnosene peennmseno I ponnoneee :
1,(()11;,I;m m Over 30 years
1,000,000 --oooeees T . N B [ "“|®mUnder30years |
R R
E 1 1 1 1 1 1 1
gooow
5 1 1 1 1 1 1 1
— 1 1 ] 1 1 1 i
400,000 +- 46k - o . fomanananens e onananees a
(9%) i i i ? ? ?
200,000 |- @ 25.0km - 50:0km B gy g g 6L km
e (6% Tow o | 98
0 - — - i i -
DIP GSP SP PVC uPVvC GFCP HDPE

38.6 KIER (XEKE)

3-15
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3. kit Z—DMF

k1% 30 LU BRI L TV A E I OEFHER 2K 384187, 0L ERE L TWVWHE
EOHRTIE, SEOIEEN KD E <K 33km, &K T DIP 238 22km Th 5, il WE R

X 1963 TR SN b DO TEMIIDIP TH Y . Mk 50 FELL EA B L T\b,

= 384 ﬁ?&f_é 0 ELEZBOERER

itk

%

ER

o
5 5% | % 1563 1973 | 1980 | 1983 &t (m) %

75 30 30
90 0
100 470 470
- 150 8,679 8,679
EdKE uPVvC 160 o
200 0
250 5882 5,882
e 15,061
50 760 760
75 688 638
90 0
EKE GSP 100 0
150 79 79
200 12 12
IIVET 1,539
75] 2,231 24 2,255
100] 2,409 2,409
150 11,731 502 12,233
200| 1,944| 1,309 156 707 4,116
250 520 520
300 27 27
K s :
g;;ig bip 450 492 492
500 0
600 0
700 0
800 0
900 0
1000 0
IIVEF 22,052
100 79 79
200 32 32
250 162 298 460
300 16 16
350 4,363 4,363
o 400 6,804 6,804
’fai(; sp 450 6,320 6,320
Bk 200 9
600 4316 4316
700 9,621 9,621
800 90 90
1000 438 438
1100 107 107
INET 32,646

EKE GFCP 500 7,200|Dongbang #/KISNLDEKE
it 19,756] 1,779] 32,731] 17,032 78,498

HH i NPNL
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3. kit Z—DMF

(4 EHE

PERRE BRI L 0 L 121 300mm LA EiE DIP, 250mm LA FIEAR Y =F Lo ELnofz k)
(2. B NETEENRD DNV TWRWVIRIAE S D, BIROEEEZERT 5 LR 385
RT LD BRI TH B

*& 385 HEORKR

* 300mm LA ol

2B A VR s PRERAOET LOER KA
e s B OB KRS
e 250mm LA T D il
ks - 1963 fF A& AT i% S AV Bl K
2B AVERERE : 2004 AE LI AR % S VT Bl K&
PVC & uPVC D REOEKEICHEH SN TWS
N - X il - 100mm LA F O WELKE I S Tnd
e D I OEKFEICERH I TV D
RV =ZFLE DRI LWELKE I ST g
o HKE
RY)=F L E EERAOHET L DR KE
PVC RS ARG K
Hill : JST 1EAR

386 #KE

B E = F ¥ AR AR (2014 45 8 H RS 13 98,702 14T, #E/KAE X 15mm A
5 200mm & 7o TV 5 (5 3.8.6 &),

% 386 BHMEIUFYoDHAKA—2—8

Xmé DN15 | DN20 | DN25 | DN40 | DN50 | DN80 |DN100 | DN150 | DN200 | & &t

vay R+ FHA bUXER 14,627| 5377 1,291 147 26 20 3 21,491
F¥ BT Y —KF 9,496| 5415 945 169 7 16 16,048
A & ¥ 12,245 6,191 942 169 16 5 19,568
Yy & F 7 KT 10,134 4,279 951 144 12 3 15,523
YA 7 =X 10,457 3,528 500 155 13 1 14,654
NEYA T X 7,626 2,194 222 32 5 1 2 10,082
a— % VER Y 141 361 241 333 78 101 69 8 4| 1,336

ait 64,726 27,345 5,092| 1,149 157 147 74 8 4| 98,702

Hidit: Nampapa Water Meter Management Section (date: 28, Aug. 2014)

39 FFr4AEHRKEOBRERER
391 FF4 ELHKBOIKIESR
X 3.9.112F F A BHEAREOBUKROMEL R L, UL FICHBAT D,
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Chinaimo Intake
(Intake Gate
Typ)
i:%??ﬁ N
SECTION PLAN
Higi : JST

B 391 FF4A E&KEHERKMESR

a.  BUKKExAEEY) ORI
BUKMERXFEIEY) OARBUZ DWW T, BEICEER 35 FLL LRl LT\ a3, S8l 372
ST A A=VEITR SN, 272 L, FUKRABIZIE., WO FHOR > 7 HN~
OFWAZEILIET A7 V=20 T 5Tz,

b. JEKBUKAR T
B 6 BOBUKR L ITRJREIN TS, ZEDORTHERIZLLFIORTEEY TH
50

R 7No. | 8% | BAkE Ry 7| R =
BE
P-RW1to 4 | 4 18m’min | 148m | gedhphiAR L~ KERDOT ¥ 7 N5
AT
P-RW5&6 | 2 18 m¥/min [ 148m | Ak E— & — K | HkakE
—
B JST

BHFHERICBWTIE, R No.2,3,4 BLO 5 #TCTHY . BE R IRECRRE X
B EWICBEL T, Rryr7ofmmlEiE, FHEBICKEI LTSy hr—Lsix
JVZFTREND D, TR X D L 4,000 mhr (96,000 m¥ B84 AKSBICE Ak STV 5, K
Y7 Nol DEF—Z— I L THBY, P TH-T,

AR 7 Nol, 2. 3B L4 OftlhARlRAR 7 4 B1%, 1978 HEICRE S 35 4ELL BfkE L

TWb, 1994 FE|21E, HAROBEG W) % Fhe LRI —E A4 — —F—/L LTI 5
23, NPNL O#ERFEFRIC I D K&t < BELBEH L T\ 5D, T 1 T /KEGEE
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3. kBt 5 —DT

LD E, RUTZ_XT7T ) o IR — T 2 15 FE~2ERB XL AT T ALT
WhHEDZ LTS,

2 BEOKFPE—F—AKRTIE, 1994 FOMEZEW NIOBRICREINTZHLOTHY, Zh
F ORI AalgbEn 70 BB LUV, 2014 4F 11 A ORESOBLHIFIA TIE, 1 BRE—X
— AR OEIZ L EFE T & Ao TN,

c. BRKMMB LRy ha—/L 3L

BIEARGICHDE—F—ar ha—L& ¥ —(MCC-1 8L MCC-7)/ 5, JFUKEUK
Ry 7HOE—H—ar ha—1n 3L (MCC2 BLU MCCH)IZiitsnTns, BX
IRFIAT O TR S BE L T\ 5,

392 FFA ELHKBONEBHES
WEAFT T A KRG OB DOV TLLUFICRER T %,

a. AE/KFHEEIRF
BUKAR > 7N 80 25 B2 FAKITF KK 238 0 A KBTI O EKIFICHD 4 oD
HNZXZVIZ4 5D 7 vy 7R~ &GRSV D M STV S EEANTIARE N R TH
L3, FEALIT D EAKENDOWMEEICIEMT 25X E 2) 4 S OEFELEFHAL, 20
HEOE _EERICHBE Y RE2MH T 5 ik, £ LT3) EAENDOAY 74 A%FIHL, 22
ICEEFEAT D RO 3 HFRNERD L )R> T0E 0, BIEIL, 3) OEKEN~DIE
ANIZEYEEE L TWD,

b. 7w v ZIERH & TLBH
BEEEANEARE ., JFOKIZ 45D 7 1y ZFERRIICIE S L, £ 2 TR Y v —2NEA S (FUKD
EWEOYE) . B FERIC K KRS K 2220, 7r vy 7 BRI D,

Z D%, JFKDOEE L EERIC L v RSN T v v 7%, SRR o kg bR E S h
%o TEEAKIL, TRIBH% 5 OELY H UHesk TED LT, RO AEHIIRAT 5, BT
DA% T, AKBE O IWILBOK BN ELNTE Y BENSIEE ToOHK T e TR
GBI S LTV 5,

c. Al

A OISR ST, TRIORTERBY Tho, Ao T, @i - iy 1 7
T, AR E - EFIE OO0 ay ba—Li#E (LR Ey b)) BDREINTWD,
AiEuit, £ET 8 Md 5, FHERICIHWTIE., 95 1A FEEAERE OBED -0,
BE LT\ enole, THEKEEIZ, R—TF X a7 U—F - RAT77THDHN, Al
DOVWHEBICENTHBET A2 ER3HDHED I L TH D, EFRIZAKRKD FIZERTIZE DN
T DHENH Y | 22K OEIEN 4 THRWIZO IR TH D2, ZF DZERMNEHE S
NHEEOFERICRLDOTIHIEEZ LN TV D,

SO OWE= > b — VBT WIS BB L TR ALY A7
TRFA PR SRTVD,
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AW ORI L LT, 2 BOWEERL 7 (25.5mminx6mx37kW) & 2507 71
7 — (83m¥minx 90 kW) NEXiE S, BEELBEH L T\ 5,

Sedimentation Basin Filter
Filter Inlet Conduit Filter Outlet Flow Filter Outlet
Overflow Filter Inlet Valve Control Device Conduit
Collection Laund \ Filter Outlet Valve
]
N
&\

“MIS —

<> Filter Miedia
i/ vl
Plenum RO(;I'.T?- N

| //

Filter False Floor

High : JST

K 392 FFA EHKEAHBMOEMREE

d. FESTEAR
BEAF T A TR BIC L, /S FEEARE, WA LS 7 DEAR, IR
PEARK, Y~ — AR B 5.

1) WREE S RIEAGRE
Wil RERIIE, SRR O ETERREE N> R % TR A CHE IR < 20— CIEME L TIERR S
. TOk, BARMFCTEASND, HARF, B2 LY=o 7 VOHESRICE
DIEEL T 5, 71 v 7 OFARILCABAKE Z AR Y | IEAIXRHFIITONT
WD EHIB S LD, L0 IEMRERIEAERENARRRHER S TOERZGFE LY, £
7o Wil Sy RUsfRfEDN 2 7 ) — NUC YRR D 7 A =2 7B E STV D03,
JEEE DL < THEMMEOKE O 2 RFHd <& L BRI &5,

2) HAKEANGE
BT NAHUE L THEAKIEABRIERZITONTWD, RimiE, s —~Fft=ao 27
— MY OIRIRGRE 2 fi L F 2 L—F 0570 . AiE/KIZHKT F A K DOfFA
WEFEATE DL IR L 2> T\ D, BUETITFEUKDO T V7 Y EER 443 @V ME i\ ¢
HDHID, RFEIFIEH STV,

3) WHHEFERR I NV NIEANBR
W FFE A LS 7 A (S5 ULE) (3. 3 DORMAKM T 4 —I12 L 0 I SR S
N5, EABITEFE CAM —EEANTEIEAMEIICIVEESNL, AEEL L0
WHREREANSETHRA T TEATE DL > TS, EAFEMIIMEZR S BEEH L T
WA, IR IREERRC S & LD ZETICTRECT 5720, IEENOBEICE LUVVE
BBRLBND,
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3. kBt 5 —DT

€.

4) RV ~—EANFKH
2HDORY v —FEARMPEKHFICHE I N TWD, 7T AT v 7 BIIERKE TR Y <
— % FENCIEMT A5 % E T, T2 HEKRR I Ty n vy ZERIIZIEASN D,
FEAEAZY Fa— LT AT, ~=2 T VLV THEAERZHATFHE L TWAEDOT
BB 2R EANROHMER T L < . FHEMBENAVETH D,

K - BRI TR
FF A %(%7k%%lﬂ£ljﬂidi\ 2 /7)5)]"@7\]'\93/701}577‘723‘% ] . 55@{%&%@:%%%&7251/\%:/
T L LOEDKHZ B D HTEK AR - T 0 b B,

TR BT, M OREKR 7 2 B (1978 4ERLE . (1A% 4.3 mYminx 66 m) & KAD
BARTE LT, B3 h (1978 Mk, {4k 141 mYminx56m) EH L3 A (1994
FERLE A 14.1 m¥min x 56 MR E STV AIEN, 2 BOMER 7L 250277
07 =N 5, HLWKRY T, 4 BOBKKR 7 (2007 EHlxE 4 13.4 m¥/min x 72
m) MERE I TS,

R TRICT e T —L HRBITL, & - BOKRIE, BRI ERT (2014 4 11 3128 D
s b OB E TR 2 ) ICK D ES TV D,

& 391 BIFERVITOEE/NS A —20ORTFE (BHRAER)

B oR T4 M R E | WOAZME] | TDH | 3R> 7k | &

J1 D FE F | JFESDOFE | = e =

(m) Z (m) DP-SP | m3/min*

kAT (I 52 4 56 7 TDH :56 m
4.3 m*/min x 66 m < 66 m rated
EKA T No.3 56 -2.72 58.72 13 TDH:58.72m
14.1 m*/min x 56 m >56 m rated
EKA T No.6 52 -2.85 54.85 15 TDH:54.72m
14.1 m*/min x 56 m < 56 m rated
Fd KA 7 No.2 65.26 - 3.67 68.93 15 TDH:68.93m
13.4 m*minx 72 m < 72m rated
Bl /KA >~ No.4 Not Not - 15 Based  on
13.4 m¥minx 72 m reading reading (HETE) No.2 pump
AR K & 65 m*/min = 93,500 m*/ H
JE K BUK B s i 96,000 m*/ H
Bt . JST

S 7R A S
A ]

BEfF D2 8 Ei%mIL. 2007 40 H AR D BAEE 415 77112 L 0 ol ST Fofhkk & 7> T
50

1) EIEEDG O 22kV O EEREIFR A 24kV B TZE L,

2) %% 1,000kVA & 2,000kVA O EZE T4 2 B2 LD 22kV OEEEIR % 380V DK ER
WZREEL,

3) —FHDOEEEZRNLEUKA TG0 k5 AME~ 380V DR EERZ MG L, IKE7 «
— BRI SRR o TN OBKR 7 ~EIRZ G L

3-21
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4)  TIRBIAMENS O 380V RJEEBIRE 1 B~ 4 BHEUKAR 7 L AR G L

5) b9 —HDOFEELENHIL, 380V DIREER A, KLEEH D 380V 7 ¢ — &% (2 1) .
BLOBUKR > 7~ 2 [Alf CHLE L |

6) 380V 7 —XME/ D 380V OREBEEA 2 hr—/LE L F 2HEH(MCC-7 B LY
MCC-1)~it#a95, L Tar hr—/L& ¥ MCC-7 B LT MCC-1 75 380V DXJEE
TR & BUKR » T~ R 5,

SZAEBERMIIETHOICHFFERINLTBY, BBtP b s, BIGREORKE., Bt
MO DEFRMEAEIT. V—7ZE I REEH L CWAE0RE L TEEEENE N &N
Botc, FHATHKEDOBRLED—HH=Y OFESEEEITL 30,000lWh THSH, Zih
IZ NPNL 2RO ENHEEED 46%% HOTEY, BT ¥ U 2IEROEIITHEED
0.9%% LT\ 5D, T A EiHKE, NPNL, EHEE = F ¥ D 2013 HDOHEREIHE
EAEF 392177,

+® 392 FFAESHKE. NPNL, B#HEIVF YD 0B ENFEHEHEES

(HLA7: KWh)
F A K NPNL P EZ Ty
11,134,652 24,122,704 1,187,030,381

H - NPNL & TYEDL

393 FFA ESHKGDEEKES

FF A EH ARG TIE K 3.9.2 [ZRT X
DN Y IRFERL KA — & Th - o il 2|
EE W T v il EAGEDE
AR (2006-2009) | (2K > T, 3% - Bl
KEDRBEP TN, ZOWREIE, %2
E Lo iR EDOMENL & BT DK =
(RIS D Z L2 AR E LTIThIT,

L BOKESERC LD BKELE LTE
£&700mm D F 7 2 A NVERERE DNHTTZ I
2009 | 2A R AL, EdKAE & LT 1980
RITA R S AT £ 700mm O HE A3
M Sz, BRFOKBEEHR T, FHEE & 392 FH4 ERKBTOZE - BRKES B

KEMOBKEIZTRIROERD, B ETF v oM EKEIRRESTEEASAATREE (2005)
- FHEEK & 29,000 m¥/ H
- FHEEK & 51,000 m¥/ H
At 80,000 m¥/ H

394 EBHARKR

T A BHAKG~OENX, =RV —EFOEETOEERETHHE SN (EDL :
Electricite du Laos f1) 2Btk 2517 TV . EOEE 115kV OEE T Y v Ryl Lz
EEBRND 2 FHND D 22kV OEZENTEL LI R-TBY, BE L2 E>EZ
LTWa,
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3. kBt 5 —DT

FF A EBFARGGREIC I UL, 2 E TEKRIG~OBIIFRITLZE L TR, BAIRMEER
FlxBZ o Ttz & THDH, 72, NPNL & EDL & DETOW#EIC LUE, Hik
Mk DE S ERENHEE L Tk, R SNDIVNETH DL, FH A THKE~OEEIL,
BN EE L CHERF SO THAYI EDORBLTH D,

3.10 EiHFEE

3.10.1 #%XKi5
BE 1 KS OALVEE 7 a2 A%, FEARIIZIFUK, BB K, AiEKOKEKEEE=X
YL, HKGORBREDO AL » 728DV ¥ —T A MERIZES S EIFERDOEREEZITV,
HIZEHE I TV,
NPNL 13— 2 i AR A1 7 o k5 O BRI TR W2/ L TRV . 5Kk
D EAEALELK D KB 1T KE FEME 272 L B ICHERF SIU TV D, JEKD A 2 U O E 1
BRRICELT NTU 2 2 205, Z ORI THREUEK O KB I THEAEZHE LTV D,

B L CHokIE O MEERHERE BRICBI L TR E ZRRTEARIT A DR WA LU FORBFEICE L To
EEAHERFE BN VKB A R —Z OBEEREEIE L THET b5,

o iEllErEYR

® Uk 7 (bt a > 7°)

® EflKKRT

o KT B HUKORIOHEFRE +DFRZE

EIRE RS L CIE, 2013 FFDTF T A EHAKRGO KO D 55, Z DK 68% 1 ERA
ThHY., HOMRT 21%E 72> TV D, BRMNIE, BICR TOERICSRED H O THEKE &
OEBK E BICAR AN LD AL IHOEL B2 EDDH T LiZ/e>TnD, % 310112,
2013 HEDFF A E¥ K (80,000 m¥/ H) EISE FRE DI A RT,

F 3.10.1 2013 FEDFFA ER/KIFEGEERE

No. RE S#(LAK) &% (USD) i g: 3
1 Electricity 7,383,170,880 922,896 67.8%
2 Chemical 2,279,520,810 284,940 20.9%
2.1 Alum 1,440,617,600 180,077
2.2 Chlorine 805,672,800 100,709
2.3 Polymer 33,230,410 4,154
3 Fuel 46,800,000 5,850 0.4%
4 Personal Cost 1,160,208,717 145,026 10.7%
Vehicle 22,000,000 2,750 0.2%
6 Others (Overtime Wages) 0 0
Total 10,891,700,407 1,361,463 100.0%

i« F9 o B FKSG
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3.10.2 EKBIVEKRY FT7—5

BEFOBIK R v b U —27 Tld, WU KETOBRKNE Y b T —27 &BIICH » THIES
TEBLT, BEIZ ﬁbf@fbr‘mwf@ﬂ@ﬁﬂ(%wﬁf%Tb\i,cb\bwm AL TS,

AUE, ME OB A FENIKHE U K 5 &b 2K BMRE 2 &9 IS FH I/ 0RO E %
g L C&E =20, MR %h%#ﬁ%w7/7&@D%<®IJTTmFTEﬂ$L
TWAHLDLEZHND, £io, KGO OEKENEEICHIZEDLT. EZEKfEIC
KENT2W =D @R 2 XA XA L CHE R KE y#fwéhﬁf%@ NWL@X
v N =7 NOVTORRATEIYEZ S & LTHWDEA, +HaxfisTE VIR

AfDIZE D ~AX—7F > (WSM/P2014) (2B ThH, BEfFOBRIKR Yy hU—Z7 D=z b
o—/LOREREZREML TR, £, ﬁwm%ﬁﬁb\;bﬁ%%ﬁmm®:ybm%w
ZITO7-, 18 HPTOEIA Y —  ODBRELXZIREL TV 5,

TR IZ OV TIL, NPNL [ZHAE 4 DOPAKRIRT — L &2 L THIG LTS, 95,
1 F— 203 R/KR RN & W A& ORE 21T D 3 F— ABRAKDOHEIZHT= > T
%, BF—L, 3~4 AOFRBE TR SN TWS, ZOEENIL., Wb b “SZEIR /S
H” THO, #it TEOLIE, BENDOIRAKDME 2 HICE T b,

NPNL TiZ, PHiA T T ADEBEZIZETE+H3REL TWRNVE D THLIN, BHMOEE
A& DONE T O U E e EOMBEMENRE <o bh b,

F72. NPNL TiL, fidKxy NU—27NOKE GFREHE) EKEOE=X) T, Zi
24 90 fE AT & 108 fE T OIS TIT > TV 5,

3.11 KEEY 2 —niak

T F ADOFRHAKE L, AL FEERE (MPWT) 2ZNEEE L TR Y . #iKEITAR D 2
W 77 AOKRE, Eefflh, #mKERMZ OG- i1, $%ﬁﬁ£ﬁ@tw®w4
N7 A4 DEE, LOKR L ~LOKIEA (PNP) (2R3 2 HAT 48 %2175, MPWT N T
X, IO 0¥EEE, (B3 - #iTiEtER (DHUP) oKEE (WSD) 723 T- T\ %, DHUP
I, 1) IEE S BIREESOEMREWET. 2) ENHEESCHIEOE=2) 7 b
etk KOV 2 ORHI O g, 3) AFLEBESHME ED =D D~ =2 7 VEDIERE FL—
%/7@wA@ﬁ& QgéﬁLk%%~%@Hﬁ 5) 100 fi& LAK L EDKET Y =7
MZARDHAE., %5, BHOAGR L WS T HZE 2 H > T D, MPWT O FIZEIT BTk
HERHZBZ (WSRC) | \&ﬁ&@&ﬁ@mﬁ$%ﬁwﬁﬂ%§®&%%ﬁofwéo
WSRC | MPWT DEIKEZZEERE & L, BUf, Rt % —, HEE. KEFEEZET
9 HDOLEENLHEK SIS, WSRC OFEER TH H7KERFIZE (WaSRO) X, HifilHE<
Hl, A RTA L DOEROIER & KEFEEOEGTH 21T > T\ 5,
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Hi#f: DPWT Vientiane Capital, JST

K 3111 FAadzy FMCEEET SKERI 24—

HHET U F ¥ o OKEFRICEL T, B F v o AFEERF (DPWT) 1% 1) &
Ty MIRAIAE, FXEF FHE & EERFFATORE M, 2) 50-70 & LAK OFiHl O ¥
FQIUAEY - Frdes FoOE, i BHOKR, 3) 2 To/dRIrY 2/ FOFE
BLORFAESCEH O D AFLOFHEL L ORBIZONTOESEEZH > T\ 5H, DPWT OF
FERREIO—2Z, BAFEMEOKICEVIREEHE T v o ONLFEHEIZET HIEH)
ZIEBT 2720 O m A ER T D Z LB D, DPWT X, £ 5 OFHEEEZ MPWT O K~
BHLUAREZ TS L Lo TWWD, DPWT %72, BRLHBIK (271) LULTHOZE
DIEBOEREDO 7=, BT T OMKEZEFT, #7EM, g Fy ol X TOHM
E O ITDR TR S e, X 3111 FiZh D HEIFT A > Th DA, T HUTE 7
8 - BESEOBREE R LI O TH D,

% 3.11.2 |2 DPWT O#HA%E % <7,
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Hi# . DPWT-Vientiane Capital
B 3.11.2 DPWT D#i#EX

BHE T F v LAKEAH (NPNL)E., B e F v BT o KEFELH-> TS,
NPNL Ok 2 X 3.11.3 IZ/~T, & O CHEA - APEERFY (Technical and Production Section)
%, KX DEBRICAR D EEN LB T EA-> TN D,

NPNL (%, SCEAVNATRE CHA B2 flRE CTYHE H ~ DO HCEK O 2 ke I F2 4t L 72 17 0
R0, BRI OE DN EOE W TET 2020 £ E TICEEE = F v o OFETE T 90
Nt hOKBGZMT-T 22 HEE L, BACERICBW TERIERE 21TV ZIRAICTE
BHEIZE DLV —ERERMT D EEEmE LTS,
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Borad of Directors

General Manager

Permanent staff

Total

Non permanent staff

480

536

Deputy General Manager
Technical & Production

f| Deputy Director Assisstant

DeputyGenéraI Manager
Commercial and Service

Deputy General Manager

Administration

Deputy General Manager
Planning and Finance

4|DeputyDirector Assisstant

Technical and Water Meter Section Personal Administration —IFinance Section
Puroduction Section |__|Commercial and " |section
Senvice Section | |Management Supply
_|Chinaimo Water Improve Senice ] | [Water Supply Training Material Section
Treatment Plant Branch Project | |ChanthaboulyBranch Center
Office International Statistic and Planning
| |Kaolieo Water —|Vo|ume Audit Project n Cooperation Project —|ICT Section | |section
Treatment Plant | |Sisattanak Branch
Office Urban Project | —lDrinking Water Factory |
Dongmakkhal Debts and Contact
Water Treatment __|Sikhottabong Branch -|Lao-China Project ~|Section
Office

—|Saysettha Branch Office|
—[Saythany Branch Office

| [Hatsayphong Branch
Office
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% 3.12.1 NPNL OBERUFREOKERE (2014 F 9 AHKEST)

hrat - 15 %5 o Tk FAEO AR (LAK/M?)
20144 | 20154 | 20164 | 20174 | 20184
- 3% 3% 4% 5%
1 7T )= 10 FEE
1-10 m¥ H 1,300 1,339 1,379 1,434 1,560
11-30 m*/ A 1,800 1,854 1,910 1,986 2,085
31-50 m*/ A 2,300 2,369 2,440 2,538 2,665
51m’/ A Ll - 2,800 2,884 2,970 3,089 3,244
2 iy )20 BORE RERERL BB 55 2,369 2,440 2,538 2,665
BB
3 hratl- 30 RRMEZE, FEAT.
T REpE 2,800 2,884 2,971 3,089 3,244
High . Agreement No.900, dated 4 September 2014, Vientiane Capital Governor

1 EoKERHIT 2014 4£ 9 A 2018 4E £ Tl &b,

#F 3122 KEHEDHTI')— (NPNL)

No. BT Y — B OFESE
| HTradY—1: |- BF
FIE% - EERRIEL
- B
- —XFRE
T BT 2 Y — | - ATEER
2 : B - INSLIRBREIERR
- AT
SRNE
- EIBEEE RS
i HFTY—3: |- L¥ IHBIOME
B2, FHE |- AT, FAbA, LR T
A L3, G | - RIS P
3
Hid : NPNL

NPNL O/KEEME Y AT Ak, @EEMED KBB4+ 20/t 8k °THh 5, NPNL 34

BICKEA—Z & E L, B RmEHERICESZFHEREIT Y, BRI, F. WW\&U
PATHEL W) 300X A TIZHEINTWD,
NPNL &, S EREMEICESWTE Y KERMEITAKEY — R ERETOHH, &

PR, EEERRE AR, TR ARIL, SOIICEERAEER ETED L) ICE
ESILTUWD, NPNLIZ, #%ib9 2 X 9 CEFEMBREZH > TEX 72D, 51% 5 FEE O
7Bl BT R EEE S hT-,

# 3123/ HF 3.1250%
JKIEEFE 7N 2009 4 4 H |

B EHAFEM O KBRS OB ER L E R LT 5, mmﬁsﬂ@
&Eém,SO%otﬁEﬁTz) N, 1OoDHT Y —ITHRE
A, [FAl—HlA 2 CORBKICEH iz, FEESx L TiE, 2009 4 4 AIZHM2 5] & E
FonTna, T, Zotohr ) — (BIziX, pE¥E. TE. KOBUE) 12k ->Tix
HMAGE FTFoTW5D, 612, FEEICHT HKEERE 3Im* UL EO ML, BH72R<
A4 (2009) 9 AICHI&E FiF bz, Zhud, [FFE 4 A OfE EIF2RIERFIZE <. NPNL 8%

10 ZKGERHENMEARICESWTEHE &L (EREEHS) |

MBI EXERMEN GG 720 (EEME) BHeflEoZ &,
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KOENEEZ T 2D Th o7, 2014121, 20L& T 6 5420 L, NPNL
TR E BT &2AT O Z e HREL o T,

% 3.12.3 NPNL OiaEDKERE (2007 ££ 5 AMEST)

h7at - % OFEE fifi FH £ LAK/m?
(m®)

1 FRE, {THRER, &%, HEX 0-5 420

6 - 30 685

30 - 1,060

2 EE 3, REAeEEROMEIE, T 0-10 1,575

. RTIV, FARARNTA, LA 11-50 2,670

FZ . AR MVKTY 50 - 4,140

3 [EIBRAERT . RAdifE, ShEN, S E 0-10 5,685

13 11-50 6,745

50 - 8,655

Hi# : Notice No.11, dated 3 May 2007, Vientiane Capital Governor

& 3.12.4 NPNL OHRERKERSE (2009 £ 4 AKET)

hyaty- % OFEE fifi F LAK/m?
(m®)

1 AR 0-10 500

11-30 1,000

31 -50 2,500

50 - 5,000

Hid : Agreement No.170, dated 21 April 2009, Vientiane Capital Governor

F 3.125 NPNL OZERKERE (2009 & 9 AMKEST)

h7at - % O FEE i = LAK/m?
(m®)

1 KR E 0-10 500

11-30 1,000

31 -50 1,350

50 - 2,700

Hig : Agreement No.494, dated 7 September 2009, Vientiane Capital Governor

X 3.12.10%, AKHEREITIG
U7= AY7= 0 oKiEEREAE
(%K) 2L TW5D,
2014 FOEHEUE TR A K
EREICH LT, kK&
IR (ZEHOFER) B K
IFEL TS, E SNk
& AT DA R
SZITFANLNDENE D)
23 NPNL D4 72 B IR
EHETHECTEETDH
Do

Hidh ; JST
B 3121 345—RDKERAEICHITZAKEREHEREAOEL
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3.13 NPNL O #ES T

3.13.1 NPNL QFERR

7% 3.13.1 1%, 1B 5RO NPNL OFRREE#R EREFEE R L TS, ERRETEHROE
W= zt/k@@@fz@éo HKE : 5.6% (2010-2013 4E DY) | Fhk/k & : 8.3% ([FIY
M) . BEEEL : 8.3% ([FIHARE) .

% 3.13.1 NPNL MDi@% 5 FRIDBREIRIE

16 A | L | 20004 | 20104 | 20114 | 20124 | 20134
BEER
1. K& m/AE 58,696,856 | 63,155,208 | 67,529,107 | 67,526,240 | 72,860,907
2. FhsRokE m/AE 39,706,921 | 40,421,223 | 43,369,257 | 46,219,876 | 54,353,580
3. BEE Ga 69,898 75,792 81,617 87,901 96,288
4. Bleghka 1,000 LAK/4E N.A*1 | 61,938,375 | 71,674,155 | 78,512,545 | 98,671,231
5. B 1,000 LAK/4E | 79,138,236 | 58,047,985 | 70,216,857 | 78,060,457 | 98,220,071
6. NPNLJkE# *2 A 487 521 551 547 529
BETTE
7. MEIK (NRW)  *3 m3/4E 18,989,935 | 22,733,985 | 24,159,850 | 21,306,364 | 18,507,327
% 32.4% 36.0% 35.8% 31.6% 25.4%
8. EHEMUE *4 % - 93.7% 98.0% 99.4% 99.5%
9. 1,000 #AAKEM VIS | A 6.97 6.87 6.75 6.22 5.49
H*5
10. ¥R *6 LAK/m® - 1,532.32 1,652.65 1,698.67 1,815.36
11, faKJEAm *7 LAK/m® 1,711.89 1,515.38 1,360.05 1,542.91 1,605.04
12, KWHE R/ *8 m®/ H 47.34 44.44 44.28 43.82 47.04
13. FEREFEEE *9 LAK/H 68,101 73,181 74,433 85,396
Hif : JST 28 NPNL O F — Z 23S & 1Rk

pas

D*LNA., EfRT — 2T AFARA,

*2; NPNL OIS EUTH 8 & SR 2 S te, *3; MPUKRIL, (=1.-2) TRt
B, MVAKERIT, (=3J1)TEE, *4; BHEMBUNERIT, (=5./4.)TiHE, *5; 1,000 #7420 B 40

(=6./(3./1,000)) TEI5, *6; FHIBFIE, (=4./2.) T, *7; #/KJEAMIL. (=(Total operating expenditure
+ FmaﬂClal expenses)/L) CatFL, M7 — % 15 3.13.4 B, *8; KN RIBEIL, (=(2./3.)/12) Tt
B, *9; SRR IL, (=4./3) CTHEL

PEETREN D LT O X 9 72 NPNL OREEARIL D05,

o TR
TWa,

C WEEIZ25%700536% & mvy, L L, mEIFERTIRR S SGE L TE

o BIEINRIZRA CHFES HICHEL TWD, 2009 40 EiF L5

THFIZE D IRELDO =0T, ANFTEX o7,

ARG EIL, B

® 1000 Kty vERES (5.49 /5 6.97) 1%, o@ EEOT—4% (& 3.13.2 D 7.2 H»

5 8.3) ITHAD LR Th 5, ihZ: 5 B THRMITSE L TE 72, NPNL
Ao BEEETR < BERIS T OMBHILEIETH 5,

o HBI4iE. 2013 4EIT 1,815 LAK/mM® (0.23 USD) Th 5., #a/KEAmIE. 1,605 LAK/M®

(0.20USD) TH %,
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RIS E BRI, 2010 4E5 2012 £ TR 44 mY H T 5, 2013 41213 47 m¥ A 80
U7, VR LEESREFEMEE S £ 72 2013 A2 L 7=, NPNL (2 X B &, FFICIHEFE
JERRBE D2 DIKIEA—H D5 2013 FIZH D #a 2 v, Dk, < OIEFIEHBEE
OAREHED EMICHREE S, FERKENPEMLIEEDZ ETHDH, BEDKEA—
2OV EZ NI ODIEDUGEIZ OB -T2 B2 D,

F 3.132 1,000 KL VYBEBOERKRT—4

Hi ) fE SES100

Water in Asian City, ADB, 2004 8.3 W7 U7 8HH (A—F I, TU—7pd)

2007-Benchmarking and data book of 7.4 AL R0 81 (A "Af, N Fa—, AN
water utilities in India, ADB, 2007 TR E)

Databook of Southeast Asian Water 7.2 W T U7 20 %81 (WX b L 17 E ., Fofh
Utilities, ADB, 2005 3 M=)

High : JST

S5 F T, BHEBIRICEIE LT, A —X e, BHibk - o — i B 7 n—
23, D Box 3.13.1 IZE#E ATV B, NPNL DS AKE B K HED SR b 2 b T- = LT
BE LN L Th D,

Box3.13.1 X —#Z#t, R - MROEET v —
PLUFIZ, NPNL O A — % fagt, 5K - BUER O — i 72 F¥E~
o—"7Tbo5d,

1
2.

10.

4COD NPNL OFEEIZITKE A — X PHE I TWD,
NPNL D A — & it B A3 Rkt LA —[BIKAEH & o G
2179,

1 51T AR O Kl % NPNL AEICHET 5,
ARAE F B NPNL A OB RO BIC L > TF = v 7 & NPNL AR 3545 7% /Acfii i
N5, BENRTIWIEET —FZ X—AZ A &b, DANIIEZE

BB FE R E DS NPNL AR O & ECHIM S 5,

Fl & 7= 3R BT E OFEIZAEH O 10 H £ CICRGES
"5,

BERIIH R E CICFEREZ DR T L2 5720,
BRIL, ROWT DO FIETKEREEZ Y Z LN TE
% NPNL ST R OAES, FEE S a7 REERTT, $R1TD ATM,
e\ R T (HERTOII) . Bl TOREE~D 3,
NPNL A ORI T — 2 N— A%, FED D ORI A
REERT 3 572010, IXFTROIEESINTEITE A T4 T | NPNL AE TOFEREF
BNSTWND,
DR 2 A BIKERE % X b7 & NPNL 1T EARRICHRKIELIET D720 ikE %
BT ICIRET D,
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3.13.2 NPNL QE#RiR

3 3.13.3 K UER 3.134 1%, 120,000
NPNL it 5 4 o Sfl et 100000 |
WAFE L RS R AR LT ' |
5, PUSHEHIORSNBE | 80000 - " Total operating
. NPNLIZ20104FLIR, #E | < o
E%%%‘L LTe 720 E%%’E :(=2 ’ M Depreciation &

(ﬁ?ﬁl %f&ﬁ“@lﬁ%) ﬂig\ﬁ@ s 40,000 - amortisation
HYANEED 4%5> 5 16%T 20000
H5H (F 3.134), Net profit (loss)

0 after tax
2009 2010 2011 2012 2013
20,000
High ;ST

B 3.13.1 NPNL QEZRIALBiEL (GBS F/M)

3-32



3. kit Z—DMF

% 3.13.3 NPNL OE{ExEZ® (GBZE 5 SM).

B & B7 1,000 LAK
31 Dec. 31 Dec. 31 Dec. 31 Dec.
31 Dec. 2009 2010 2011 2012 2013

. &PE

1. RENEE

B4 K OB &0 4 ) 3,154,970 3,710,420 4,878,429 2,395,597 1,429,129

TEJE 23,594,156 29,299,717 26,564,335 27,419,273 23,288,508

e 75,083,970 48,468,349 25,163,886 33,814,983 44,246,670
TRENE EERREE 101,833,096 81,478,486 56,606,650 63,629,853 68,964,307

2. EEEE

SCFE [ 520,758 520,758 520,758 5,979,879 5,979,879

HEE & &P 322,970,017 324,336,496 318,131,845 310,719,206 293,832,966

EAD L < IXEER® Lo EEE 6,086,240 9,348,519 10,623,088 12,207,436 12,147,456

& DAt oD [E EE PE 3,800,016 5,983,723 6,201,717 8,396,369 15,922,589
& BB EERAAE 333,377,031 340,189,496 335,477,408 337,302,890 327,882,890
BERE 435,210,127 421,667,982 392,084,058 400,932,743 396,847,197

. AERVOER

1. WEAE

A 0 0 0 0 0

=2 24,507,807 31,655,367 9,432,885 17,065,915 23,796,232

RISz 4 642,702 358,968 1,141,916 1,722,211 1,116,575

Z Ot D B4 8,999,155 5211836 11,181,678 12,427,863 13,076,585
mEAEREE 34,149,664 37,226,171 21,756,479 31,215,989 37,989,392

2. REIAE

TS24 0 0 0 0 0

T4 B OME S 63,125,468 55,578,671 58,787,940 62,440,123 58,179,244

I FS 16,663,841 18,550,468 4,052,919 6,076,583 8,028,707
RHIAERE 79,789,309 74,129,139 62,840,859 68,516,706 66,207,951

3. BAE

HOEAR 321,271,154 310,312,672 307,486,720 301,200,048 292,649,853
BB AL 16,831,695 10,218,419  15078,258 21,107,296 21,326,601
Al fe ONEAHG 48 % 261,565,351 267,858,628 267,858,628 267,858,628 263,801,154
B RE PRI & 52 HAE 47,769,152 47,769,152 47,917,541 47,917,540 47,917,540
U SIEAN 4,215,957 (13,236,433)  (7,834,180) (12,315,709)  (4,712,026)
Z DI OB AL (9,111,001)  (2,297,094) (15,533,527) (23,367,707) (35,683,416)
WEA 321,271,154 310,312,672 307,486,720 301,200,048 292,649,853
ABEOEARE 435,210,127 421,667,982 392,084,058 400,932,743 396,847,196

Hi#L © NPNL O B8R 3D = ST 1Bk
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& 3.13.4 NPNL OERHESE GBE 5 FMH)

HEHESE BT+ 1,000 LAK
2009 2010 2011 2012 2013
. BFENA
VSRS EION 75,561,397 56,130,309 62,210,132 68,713,149 86,722,923
B I 9,393,401 11,403,638 21,864,370 19,041,633 20,700,532
Z DDA 21,254,579 14,358,622 1,554,379 2,431,570 3,514,913
I MR I 106,209,378 81,892,569 85,628,881 90,186,352 110,938,368
. BHEIH
P 6,549,574 14,937,661 8,045,895 7,148,524 8,064,774
B S OVBC & ik A2 15,771,446 11,091,247 11,974,187 10,768,654 4,962,148
B 12,700,941 12,022,357 11,413,278 14,417,116 15,464,386
HERF - (BREL 14,782,721 7,891,640 5,152,974 8,637,070 7,639,295
PN 12,406,998 12,741,287 13,283,943 14,928,890 25,876,503
bR fiiticEalbey 19,931,807 21,298,057 21,401,468 23,002,347 23,898,883
TR AN O B LEE 0 873,384 372,483 0 90,466
&kt ks, B DI EE 1,973,965 3,220,909 4,755,603 6,459,259 12,269,346
Z D 11,654,063 10,888,846 14,703,195 16,236,038 16,036,553
. BEEIH 95,771,514 93,218,620 90,358,061 101,597,898 114,121,422
. I 1-10) 10,437,864  (11,326,051)  (4,729,180)  (11,411,546)  (3,183,054)
V. FEE A /E R
Z DD FEZEIA 2,236,350 2,267,638 211,748 3,520,268 1,320,492
ZOMMOFFEH 1,272,842 1,759,018 1,843,313 1,722,709 1,293,540
FTEEE, Zfh 186,657 482,160 592,664 567,648 241,269
IEEEEH 184,091 1,607 8,941 10,878 1,059,373
BRI 211,321 550,591 612,822 465,748 2,567,985
AR HY 4,710,965 2,485,826 1,484,652 2,588,944 2,823,267
VI, MIEEENRA (BH) (3,906,884)  (1,910,382)  (3,105,000) (904,163)  (1,528,972)
V. BiBliFIZE (EEK) 6,530,980 (13,236,433)  (7,834,180) (12,315,709)  (4,712,026)
52 EFt 2,274,046 0 0 0 0
B ~OBL Y 4 3 0 0 0 0 0
VI 85| #MFE (ER) 4,256,934  (13,236,433)  (7,834,180) (12,315,709)  (4,712,026)
HI#L : NPNL OB #E RIS X IST 1ERR
3.13.% \&:t 2013 4|2 % RA Other Chemical
NPNL D& B HSHEH Z & OFl operating costs, 7.1%
EHRILTWAE, AMEENEE expenditures, _——=
- . 0 Procurement
ﬁ'ﬁﬁ@qu“%%j(% < N Y@Zﬁﬂ’fg 14.1% cost, 4.3%
HEIZZEDOKRT, BHEN =F Outsourcing __
HIZRE W, JAhE RN 3Rk - Tepair &
DI E B D 7= D R4 % & |nstalla0t|on,
RLTHY., ZhAnEVEEE 108 Maintenance
HH TG Z LI E L, & epal
NPNL AR L ZF EL TV 5D,
L2r U, &M E DR E R
ahhTEYD, ZOBEPEFED

FEALLV HEREL 25 TWD, ik : JST

WAMEAEIISH TR THY .
EEOHASDOZH T2 W=,
NPNL Cl3FE7EF vy v a7 —

B 3.13.2
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MHDHZ L5,

¢ 3.133TWESFEMOEEEMNOBERDOENEZRLTWD, 8O2OEMD S L, ANHE
MIZHFEL- LR TETND, £LT, B, 8. BHOoDNFEE S Z D)
B, HEIC 2013 FRITHEN L TV D, NPNLIZ K D & AFE O, B4 (MOF) DIk
B G E EFICET 2 RBORIC K-> THIE RSN LD L TH D, SMEEDOH
IZ. NPNL OWL DO OFEENMLL, TN L7eEEIINE L L T EEZ S
NCTWb, Zi6 1% Construction Water Supply and Sanitation State Company (CWSSC) KON
Water and Environment Engineering State Enterprise (WEE) T& 5, CWSSC |3/K &4 fi sk
DEEFREIT> T D, WEE IZKERESHOT L V=TV v I —E A %1T> T D,

30,000,000 =¢=— Chemical costs
25,000,000 ,’ == Procurement of
/ equipment and pipes
20,000,000 = Electricity cost
s ~ / Maintenance & repair
¥ 15,000,000 cost
§ ; =9 Personnel expenses
™ 10,000,000 /
/ W X — Depreciation &
)\‘ amortisation
5,000,000 - . .
Outsourcing - repair
& installation, security
0 T T T T ) Other operating
2009 2010 2011 2012 2013 expenditures
MR ST

K 3133 ExXxEBEFAKEBEHOZELL

NPNL T, BB L AKMEHEOHEIC LV | EE 4 FH, R 2013 G125 ZEA N
LC&7, AT, BEHEHTIIAMELAFEENRE BN, BEE LT, NPNL
T E A FERMEAEZFF E L CE 2, Ll BARBEITED L TET0D,

# 3.1351%. WMBRERZ JTCIT/ER S 72 NPNL OB 2R L T\ 5,
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¥ 3.13.5 NPNL QOB #igE

2009 2010 2011 2012 2013 5%

B ERAE R 9.83% | -13.83% | -5.52% | -12.65% | -2.87% | HADEMEED Y 5%, &
WEED BV,

U—X% 7 LA 0.90 1.14 1.06 1.13 1.03 | 77 18 FHHKRD Y 1.05,
IRWEED BV,

B AR R 133% | -427% | -2.55% | -4.09% | -1.61% | HADERRMEEDEYE 2%, &

(ROE) WIS BV,

W PEFIZE S (ROA) 1.50% | -3.14% | -2.00% | -3.07% | -1.19% | HADRRMEEDOEYE 4%, &
WEEAS BV,

HO&EALE 73.8% | 73.6% | 78.4% | 75.1% | 73.7% | HAO RO 37%, &
WEEAS BV,

ASBVAL AN VYT Vvt 2.22 -456 | -3.19 -4.41 -1.13 | HARDORFEEEDOFH 5, @
HAEA R,

Ty R =T AN Uy 5.07 0.91 3.09 1.95 291 | 1 L0 /hSWEA, +o 7 ER

a2z WEREI 72y, 1.5 Ll kot
. BARTIHEEAS, @O Em
By,

PRENE R 298% 219% | 260% 204% | 182% | HADERMAEXEDEY 117%,
200%LL EREE Ly,

Hi#E © NPNL O Esag I35 & IST 1Bk

1+

EHHRIER = FHAORTE RIS 1 OEERIA

U—%2 7Ly F =0&M E M | BRI

REEAFIIEER = BIBI%MAIRE | BCER

RIS = BISIATRIE [ R

HOEARNKE = BCER [ REE

AVBVAN IV vy byt = RO ETE ZERIGE | CHF 758

Fb - AN VYT Vvt = (BERE + BIRENE)/ (TARREE + ZIHFE)
TENLER = RENEE / EAE

E¥ERREE  REOFREMEZ T, B ERIAIZ T B FHAWETE EFROEIS TREND,
NPNL D554, 2009 DA H RO KBRS %) % ERIS 72 ERIFCho7-, Ll
2010 AT IFRAIK E 72D 2013 4E CTHh~ A F A TH D, [ & L CTiE 2013 (Z[AH > T, -13.8%
NH-29%~LBEL TETND

T—F 7o BIAICED D 0&M B HOEIE Z T, BUED /NS UVIE EREORE
RIUZE WV, NPNL IZ®ESEMT0.9 05 1.14 ThoT-, 26 DOHEIL A AD B3
DONHE (1.05) 1ZHTV, NPNL ONRBLIE 2009 4E(21 L 2> 7273, 2010 4E7> 5 2012 4R {2/
JCHEAE L, 2013 AR TE LT,

BEBEAFIZEE (ROE) /| REEFLEE (ROA) : HOBEALCKREIEIZRT A UM % 31
T 5, HAROEREMMEEDTEIL 2% (ROE) BEL1U4% (ROA) THh D, 2010 FLIBEDHH
Kz W LT, NPNL @ 26 OBAEIFEWA, 2013 128 ToGE LT,

HOEALRE: § CEARICHT DEASOEIE ) DL eI AT 5, Z ORMED ST L

HOEANZ S AENDWNWZ EBMBIRIN E 02 THSH Z &2 ~"7, NPNL let\
WESEMTI0%ULETH-7=2 Lnh, BARORMAEETYE 37%) L0 bE, Dz
B, NPNL ITEFEICRTT 2 ABEOHBIIBRBUDRLZE L TEBY ., HAORMBEE L AF
DEENNEL o T,
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A/BVAR AN VoY Vvt o SEFI BRIk LTS OFIFAORTE 2R3 28 L TV D 0 ERT,
HARDBRBEE LS THh 5D, MRAIZ, NPNL IX 2009 412 2.22, T LT~ A
2D EERNRERIR L T A T A ThHoT-,

T 9b g=b RN VYT bR JeAR BRI OIRFEEICKT LT, fAIEO AALINAE (IS &
@Zﬁﬂ{gf”%> %ﬁb(b\éyﬁ)?ﬁf%’g“o :2@75> 1.5 UJ:«C&)%Wi\ EIZIKTliEﬁ’%E’JK@é&*U
S D, NPNL Tid, ZEOBRFEAES L7z 2010 F&2rE, 195 U ETho7z, —iki
ICE 9 &, B—IRFEFITE 72 NPNL OXIAEE S OFPANIC S 5,

TRENLLER © JRENVEPE & T 5 2 & TIBIAEOBEN L RN E D a5, Z O
23 200%LL ECTHNIE, MBS E SivDd, NPNL OFA, 2013 4F (182%) #FR=., i
1 200%LL = Th o7, NPNL IFERRZDRIUCIZZZ W OO S%ITENAE 2 1B <
Fzv 7L, BEHTHZEDLEEND,

AR E LT, NPNL O EE 2B EOREIX, Mgkl sit EL a2 & Th
%, BEREE L TASFIRFEAITE S O EENEENICH L EZ BN D, 2014 4E 9
H BT, NPNL (ZRERAE i 2 & e @k 2 Jitif T L 72, NPNL O 72 BRI FEH D
72D, Z ORI LIRS E LEHEE Y 1[iThbnd Z LR, m<EEND,

3.13.3 KEY—ERIZHT HHILEBE L LIRS
BRI E T v o OFSREIRUICEI T 218, FRICKERRDL, FhEDKIEEHS HE
JEAE L n[RERES 2 ATFT 572012, 201449 AD 11 oo Tl o9 v % o b &tt
~OFEFEIZLY HEESEERE (2 Ea—f8E) ) B3I,
ZOPFE (X2 2—F/E) TiL. BEF1,000 0 (FEE900 YL, pE3E 100
YIV) WA L7z, 1,000 Vo LORGE L, #3136 I Ti@ Y . Ao A OB
Ko TIRE ST,

& 3136 AVAE1—REOYVTILES

A0 RE JERE
No. HOBH HE (2013) BT BT

1 | Froi7)—3 30 71,878 80.74™ 1007 10.06™ 10
2 | YaviaRUE 60 109,096 122.55 100 15.27 15
3 | Y158 48 108,889 122.31 100 15.25 15
4 | YRS O 37 78,088 87.71 100 10.93 10
5 | FHALUE 54 71,795 80.65 100 10.05 10
6 | HAH=F8 104 183,838 206.50 200 25.74 25
7 | NFHATFUE 60 90,662 101.84 100 12.69 15
8 | HUrBE 37 30,985 34.80 100 0 0
9 | NYYLER 53 55,992 62.89 0 0

&5t 483 801,223 900 900 100 100

Hl . A0 5 —ZIZH-S & IST 1ERR

e L U AT EY TV (900) AR AND (801,223) TEID . H£XDAD (B, 71,878) E#HNT
TRDTIz, *2; FE SN > T VEE 10 O 2 U F A LT 100 BALIZ Lic, *3; FEFREY > 7 Vb
B (100) 2 RUERE N T AERDOW X DO N AZEROZEESA R (714,246) THIY | £X D
A0 (B, 71,787) =HNF TR,
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TERE RO E L, AEiREOFE 3137 ITREINTWS, LI, KBV —E Ik 5
THNERAR & AR RERRIC MR T A BB AR R oW CRi#E T 5,

(1) HEHAKERE: : 53,696 LAK/A

A KERESICET I ERE= T v O 7 IVEEE (900 1) DIEIE O,
53,696LAK/H Tdh->7=, 13.13.1 NPNL OFREIRDL) (Tx LIz, FEEED A SR KIEER
LrlE. BORFR & PSR 2 5D 85,398LAK/A L EME & N7, FRENEI L TV D KE
BRI R Y THDH EBEZBND, 615 O AMIKER R D 5 B, 447 1 (72.7%)
I, KiERHEOE & & @] ERZELTED, 141 4 (229%) 28 T&Evyy) EEE LT
o

- I RTL e LR P TFEEI00 Y TN ANDA K — A
ZEETIZ, BRE = F ¥ o OBEESE [FE, A7, VA NT %) 100 7D
D A 4720 AKERHEIZ R B [EIEON)1%, 548,252LAKIH T - 7=,

(2) DFLAKEDOFEFIRGL & BE : HH, KE - KEPT+%

TEORER, ASKEIZEEOSAH BMIZIZM b T 53, SAICIIATEY OKAR K
ISR D R SV KEFEHL TS Z RN bhotz, )i T, ALKEIZKT HHRRKDOHE
Yk, [KEOEM A 615 tEOAMAGEM FHE D 5 B 44114 (71.7%) Th o7z, &iZ Tk
JEDOHEIN ] 25 284 1 (46.2%) Th-o7-, [TEHBE T 22T 701X, 20 # (3.3%) T
ol

(3) XIEEME : 62268 LAKLH (AHABRESEE), 41036 LAKILA (EDft)

b Lb, AKEOY—E X L~VULH, B RO SEIC L > T KR, KE, K
KefE]l, KEDHEH TR 25 & 3hUE, SRelldkKEY - LT, A HERNH
ETHHLO BN DY £ 0 & OAHIKERERZE ~OEMIH LT, &bzl ko
T, 62268LAKIA Th »7-, Z O4fEIE, V¥ HKEE S (53,696LAK/IH) LV
8,572LAK/A  (16.0%) =L,

fth 7 ¢, FEAIKEFEAE I L TIE, ROEMEIT-72, THLb, AKERSHRT=D

FOZIXETORN-TGA, AKEEZFEHTHZ E2Lien, LD [TV THIUZL,
BEONKBEIZRH L THEAWS DETHAIBENRH DM, | ZHITK L, 96.5%DIEA
WAGEMHE D NXW) EEZE L, 2O EREO X 41,036LAKIA Th o712, 12&

A EDIFNIAEFEAE N A LAKE~ORELBATN, ZOXHEREIIHE &L
QAR

- SN0 Y TIAND A K — GBI
ZEFETIC, BTSN AIKE~OMEERO B REOTHT, AIKERTH T
609,341LAK/A . FEAIIKER A T 221,111LAK/A Th - 7=,

(4) FEHFEEFSASE : 6,302,383 LAK/LA (#7783 USD)

BEE = TF ¥ SNCBT DB FEEFFICBE T AR R, H%H7T6,302,383LAK/H TH
ST, LML, EXITEIEHEIXIESSE 0N H 0 . HKIKI1F4,272,167TLAKIH (VX7 77 L ER)
T, FmilE 8,372,000LAK/IH (Fx 27 U —#F) Thoto, —MIZ, FEFGOA ¥
Ea — AR R, FESEZDICEETLHHEANH Lt EELY 0 EBH
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SNOMAR DD, TOD, EEEOFHZFEFFFIL, ZOMEL D bEDEmOaTaER &
50

SEHFEEERTES (6,302,383LAK/ ) L Ll 5 & SEHIKIERMS (53,696LAK/H) 13 EHF
REFTFS D 0.85%., <HhE % (62,268LAK/H) 12 0.99% & 72> T 5

(5) XFAFTREAEHEEME : 220,583 LAK/ A — 252,095 LAK/ A
FREDKEY—EA~OZHAREFICEI L T, 2 DOEBEREN ., VEHFEFEIZED S
AGEBHE DOEIG 2 RFE L TW\W5, IBRD (ERSEBLBHFERT) 1LFREO I AIREREO IR %
FIEFTGD 4% &5 LT\ % (Project Appraisal Manual, IBRD) , /%> « 7 A U 7 L {Rfdk
X, KL TR —EZA~DOEEZZFEFGED 5% T ETREZ L, T2RbHKIEAEIIC
3.5%., FAKIZC15%ATLETHZEE2EDTND, HEE T U F v > DKIEEH: A rHERE
EINDEITICEHET S & EHFENTEO 3.5% T 220,583LAK/H . 4% T 252,095LAK/H
A

HERERE (2 Ea—ffh) 2B LT, RORPHLNIR ST,

a) HAETUTF ¥ T, FEOAEIEEA (62,268LAK/A) 1%, BHE ST FRED A
ATHERE (220,583LAK/H 75 252,095LAK/H) L 0 & HRD T,

b) EE . ERITAHKEZHAIITAWV RN, KTEY OKREIR MLo/NIOR B VK E R
HIZEEANT 5,

C) C“EHIAGERMEIX. EHFREFED 1%L FTHhDH, 1FEALEOERIT. IhE&EFETIE
72y (., b LI EEZTWD,

d) FEROAHKEICKT 2 EARER L, HKELKEZENTLZLETHD,
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% 3137 #HEEFHRE [ V2Ex—

. AERER  RE

RE) OREMBE

No. EHH | [ B %%
1| B 7K 900 ¥ 7L
e . ANHIKGE 615
2 | FhEo A o ;ﬁiié o
A | BARE
A EHKGE B 53,696 LAK/month
3 ASKEEREZICHLT: | FEOEE~OER &0 141
INFAGE D A SEIAKGE R S=#C 447
22D 27
ks 47 8 Ve | gl ’%g;”
AKIE 0 615 615 615
. wHE 0 279 279 279
4 | KERRS VS 0 95 95 95
gl 0 31 31 31
K7D 900 0 0 0
A R LK) 126 0 0 0
U ;401 VW Z 124
K BN 441
JKE DN 284
SFAGBE A LT z%%%Zﬁ 8 )
S| SIVHISHT SREARD N imo R 73 s
AGEBHE OE T 20
TRZKAE BRI 0 40 #E 1
kB O E otk 6
Z Dl 6
AfKEFHE TR LT : Ly, AdKBEOIF—ERL~L
6 | 2AKE, KE., HBAKEHE, KEIZELTRES dELEEL, H 62,268 LAK/ H
TR BETHI Y BEEND D),
AN [AYAY-d
FAFARBHARIZH L Egﬁﬁimémgff\ﬁ S
T:b ]“Ei‘ ‘/Ai@kﬁéﬁ RN bETIH S ER 41,036 LAK/H
e, HIRIIiTRI r N -
HA T, ifi%g;*;é ;}O BET 881,091 LAK
B | ZEKE
8 | RFEIH LT : HAT-IIFEORKR AN 5.21 NIFHE
9 | 2FpEICx LT Y HFENS 6,302,383 LAK/ A
FHHL - A SRR AT SR & R JST 1Bk
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2. MERR : FFEF

No. HH & EEHE %
1 | IR En=Y 7 100 > 7 v
IANFKoE 91
2 | ASAGEE DA ;F /Afi;@ 5
A | ALK
IR IE 91
wBIE 8 .
3 A DEBOKE L HR5 eSS - (R QEIRS
TRHTRDD ) 100 R
Y NI 80
. H 2 KGE R 548,253 LAK/J]
&#*ﬁﬁﬁﬁ%b:ftu\b 'fﬁﬁﬁ%@%q’/\ﬁj\ajﬁﬁ . %U\ 22
4 | T AHAKED A EYKGE e o7
k4 o, >
ANFAEFRFCHFLT: bLb, AdkBEOY—E R L~L
5 | 2KE, KE., KRR, KEIZEL TR %L LI, A 609,341 LAK/H
TR LETHI Y BEEND D),
N T 9 WAz : 0
HASABRARICH L Mo o GH I L, %
. \ N 3 - N
T:bLb, AdAED BREN HETHIL D B 221,111 LAK/ /]
7286, H7pizidnItK v~ =
VL E N W N
R ARy AT *;;’A ?géggm) CBET 1,094,444 LAK
HU - RS S A i SR 2 LT JST 1Bk

3-41




3. kBt 5 —DT

3.14 BET HETROFEEELE IO Y F

3.14.1 AD ZIBICKDKEHRITRE2—T 5> 2014

NPNL (%, AfD DXL & BICEHRIE = o F v ki~ A % —7 5 > 2014 (WSM/P 2014)
ZYERE LTV A, WSM/IP 2014 ® BIIZ., LLTOEED

- NPNL (2 X% 10 O KEFE ZERT 5 Z &

L MM eI F oy LAY AT L (R EEIUKER) % RET L
- BhETuYs FNOBBELT Y FORE
- HRE T v AT K KRB S RS & DA — N — LA
- FBROKEEREE & B R ORE

SPE HAEFRAZ 2030 R L L, AATRI KFRETR, MORESNLKAEERT, BITO

FOICER SN D,

#F 3141 WSM/P2014I2kB A0, KEEFARVEREINIKEESE

2010 2015 2020 2025 2030
HHEZ o FyroAd 813,679 943,840 1,094,169 1,268,442 1,470,472
FKEEDO AN 1 657,212 761,889 883,238 1,023,915 1,186,996
FaAKFEDO N B 484,245 561,373 650,785 754,438 917,996
FEEHAKJFHEAL (Lped) 208 220 218 218 217
FRERAAOKEER (mH) 100,803 123,722 141,731 164,174 199,273
IEFEMAAKTFE (FEMAKISHT D HE) 22% 30% 35% 45% 50%
FFERAOKFEEE (mYA) 22,175 37,117 49,606 73,878 99,636
KFEERAEF (mYB) 122,978 160,839 191,337 238,052 298,909
MK (NRW) 3R 36% 33% 25% 20% 20%
MK E (mYA) 44,272 53,077 47,834 47,610 59,782
KREER (FEIUKET) (mYA) 167,251 213,916 239,171 285,663 358,691
v— 7 155 1.15 1.15 1.15 1.15 1.15
A KKEEREMYH) 192,338 246,004 275,047 328,512 412,494
RESNDKAERRE (B1%) (mYA) 180,000 280,000 340,000 360,000 420,000

Hi#f: Nam Papa Nakhone Luang Water Supply Assets Master Plan, Phase | & I1- Final Report, September 2015

WSM/P 2014 TiL, #HHI72 % #8515 (Water GEM i )
BITHITEY 2015, 2020, 2025, 2030 D KFHZ:
BEFANEGEND, ¥ 3.14.1 1, —#l& LT 2025

FEOTHA BT NERLTND,

R 78Iz 70 ARD S & LT, BEFRLE D>
—=75HE, GIS fEE, KO MIP O BT &

n<Tnd,

3142 ADICKZBREDHREFEZA IOV F

AfD X, 2006 A5 2009 fEICH - CTEEIN-F
3.1421ZRTICA L DA EE LT, 5.2H =>—

oDy a7 FTHDH
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d’Eau Potable (AEP-11)"% i L7-, BEREOFEHIX, o7y Fo—fE LTiTb
nNEbLDOTH5,

oYl NOYYOHEBE L TOTR Y s FAa—7 L JICA & AfD O TEEY &
# 3.14.2 12T, JICA 134 4 U A1k DYEE & — DAL KGR DIEIR 24TV, AfD 1%
FNnLS R a—T2 & LT,

% 3142 JICA & AMD EDWBRAXIBIZCKDTOD Y FORI—TOFEDES
BN A 2—o

aVR—3Rk1 ZAa—7 JICA AfD P a&t

1.1 | Expansion of Kaoleio WTP 12.57 0.28 12.85

1.2 | Transmission & Distribution Mains 3.46 4.00 0.58 8.04

1.3 | Consultant Services 1.12 0.25 0.08 1.45

1.4 | Contingency 2.23 0.25 0.28 2.76
aVR—HRk 2

2.1 | Billing System Establishment - 0.45 0.05 0.50

2.2 | GIS Development - 0.15 0.05 0.20

2.3 | Water meters procurement - 0.15 0.05 0.20

2.4 | Initial Sewerage Study - 0.15 - 0.15

2.5 | Contingency - 0.10 - 0.10

Total 19.38 5.50 1.37 26.25

VERD: 2 R—>x> 1 2.4 (Initial Sewerage Study) (X530 S ieio7z,
Fieovavzs hAa—=T70H5h, arvR—3xr b 1.2 OFEBEO THEZKN, 29 G =
—Bu TEINZ, ZOAEP-Il 7’0y =7 N CRE SN ERKEOMERZK 3.14.2 12
e

IOBRRETHDI LI T2—ut P& E2FAL T, UTFTORa—7R"rev=7 MIA
mEiniz,

1) H£& 100mm LLF D GSP % ™ HDPE & & 5\ X uPVC B ~DOA% R 2 (RIEREH) 60km)
2) NPNL O~ A& —7F ARk & G HEKEEE 7 /L OB %
3) MBEHa YL ORI XS 2010-2012 FEO IR D M B
4) Ry 7 R—, Hl], 32— X OE
ZOEHIT, HEOFEHIX, AEP-Il 7r Y7 FOBMAa—7E L TEBEINTZDH DT,

PRI HB SN EIER T 62km TH - 72, 3.14.3 (2, BOHFPATONIALEMN %2R
B
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T

Sector A:  DIP, 5.9 km, dia. 300 mm
Sector B:  DIP, 3.9 km, dia. 250 mm
uPVC, 8.8 km, (Viengkhan Village: dia. 110 — 160 mm,
Chang Village: dia. 63 — 160 mm)
Sector C:  DIP, 1.6 km, dia. 250 mm
uPVC, 9.8 km, dia. 63 — 250 mm
uPVC, 14.7 km, dia. 63 — 250 mm

Sector D:
Sector E:
Sector F:
Sector G:
Sector H:

DIP, 1.1 km, dia. 250 mm

uPVC, 15.5 km, dia. 63 — 250 mm
uPVC, 7.9 km, dia. 63 — 250 mm
uPVC, 11 km, dia. 63 & 160 mm
uPVC, 18 km, dia. 63 — 200 mm

H B NPNL

A N

Not replaced yet

m———  Already replaced

N

1T

K 3.142 AEP-Il 7AY Y FTHRESN-EEKEDLER

Higi: NPNL

B 3.143 AEP-1l #&U NPNLBED O S LTEHRENI-GSP EDOMER
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3.143 Ky vhA EKEWESESE
(1) HERa—F

TS AT LOPEET S, BAE, PEBIIC L SMEFEL LTEETTH S (2015 4F 4
HHAE), AT FHEKIE, MPWT & China Yunnan Construction Engineering Group Co., Ltd. &
DD EPCEFNC LB H DT, FhAa—FIUTDOLEY TH 5,

o T AT DN DFT IR UK R 0 R

o JFUKEKEAR (2 4. & 189km, A2 1000 mm, LT T AT 4 v 7 ENALF LA
7 (RPMP))

o QUEEAEET] 100,000 m*/ B O K it s 0O Hrak

o KEAIFR (19.5km, 18 1200mm ~500mm, & 7 X A LEEEKE)

e SCADA (Supervisory Control and Data Acquisition System)

(2 HEXE

F7vyx7 hO FS MEFICED L, FHERIL 7875 ALKV ERABRLOLNTEY,
%@Wﬁiﬁ&msuﬁﬁkk@fﬁéo

% 3143 FUIYHAIEEEOEEERNR

L e
A (1,000 USD) e
1. Construction 61,255.6 77.96%
1.1 Water Intake and Raw Water Transmission Works 20,937.0
1.2 Water Treatment Plant 21,691.3
1.3 Clear Water Transmission Pipeline 17,894.7
2. Preliminary Work Cost, Engineering Investigation/Survey/ Design Cost,
Insurance Premium for the Project, Cost for Construction of Contractor’s 6.286.7 8.00%
Residential Camp, Personnel Transfer Cost, Vehicle Purchase and LR '
Maintenance Cost, Other Management Cost, etc.
3. Contingency Cost 8,476.1 10.79%
4. Loan Interest during Construction Period 1,451.6 1.85%
5. Initial Working Capital 1,100.0 1.40%
Total Cost of Engineering Construction 78,570 100%

Hi#t: F/S Report for Dongmakkhay Water Supply Project

()  FUKBUKMERR & BKE REER

KIFIZFT LT LN THY . JFAKIZZFZNOR 7 > 7L THE 1,000mm O 2 ScDE/KE
TR ETELND, EABEIER T, 8.6km 2y D& #41% DCIP T, 10.3km 431Z & Reinforced
Plastic Mortar Pipe (RPMP) TH#ik &5,

4  HKE

FOKFR Y AT ML, — R BRIE DS AR AT AN S TnW5, X 3.144
_\@KVXTA@7ntX7D ZIRT,
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Recycling tank

A
Chlorination Dosing
\4 -
Raw water Y | Distribution well —X—{ Flocculation and » Filtration
sedimentation
Chlorination I
\ 4
Distribution | Booster pump | Clean water
pipe network station tank

Hi#: Feasibility Study Report, Dongmakkhay Water Treatment Plant (2011)
B 3144 FyIvh4HKEONETO—

(5)  EEAKMERR

Ry~ 1A /KRG ORBKIZ, BEFOmAUKE & TRMMICRK SN ORI TH D, AT
Y=/ MU R E U Ry B ATBEORY Ry 7 0 4 fEHFTO B AKE~ D%
KE LBt SN DRI TH S,

314512, Ry~ b A %KD DLEKEEED

X DFHE Z T,
Dongmakkhay WTP
DK inlet HWL 179.10 m To Km 21, 180.37m
outlet pump EL 257.4m » Q= 26000 m3/d
P hl=42.00 m
DN=500 Xamkhe ET 2000m3,
DN=1200 HWL 199.63m
Q= 5000 m3/d
P hl=36.1m
Dongdok BE0m3 To Year 400 Road
HWL 226.5m Q=20,000 m3/d
Q= 15000 m3/d d
P hi=6.8m

DN=800

Phonekheng ET 2000m3,

HWL 197.85m
Q= 17000 m3/d
Phonetong ET 1500m3 b hi= 46.90m
HWL 204.77m
Q=17000m3/d = oeooooo
P hl=37.00 m

Hi#i: Feasibility Study Report, Dongmakkhay Water Treatment Plant (2011)
B 3145 FURYHABKENODEKESAT L
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3.14.4 JICA XiBIC & BEMtHATOS o b

i 7 ey =7 b DUKEAEFEEHENM E7e =7 b id, 2012 0 8 A LY
BAZAE L. 2017 4 8 H £ CHI SN DH5HETH 5, FhtkRInLFIEERE (MPWT) O
£ - #MEHE R (DHUP) T&H Y . BHREES & LT, MPWT WO KEBHI % R (WaSRO)
X° DHUP N AKERE (WSD), KON 3 DOKIENM (BHE = F ¥ U AKEATE: NPNL,
VT T TN AKIENEE PNP-LP, 5 A7 VEIKIE /A PNP-KM) RN &FEN 5,

ZoO7uay =7 ML, MPWT. NPNL., PNP-LP. PNP-KM % & te 2 [E R 72 /K8 f& O RE 7 B %
ZOILTWDE, 7=y FOEEARRICKIT Y%= 3.14.4 1277,

%+ 3144 LR EBLSEE

RR H L HH R

1. KAy MAGEATEOER], i, ERE 4 | 2% DHUP
B D 7= O BB 72T — X HSHEGEIIZ R Al e & 72 | 41 NPNL, PNP-LP, PNP-KM
%o

2. A1y MKIEAHD PDCA VA 7 V%@ LT, | &% DHUP
EH, ], EEIREEICESEEFLATT 5 2 | 445 NPNL, PNP-LP, PNP-KM
EMNTE 5,

3. N7 —< U RAEE (P) Z&iefk e itm oM | 2% WasRO

Nk =45, - H#h: NPNL, PNP-LP ,
PNP-KM
4, RO 1~3 A L, S Lo T4 K | DHUP
A UIMERRE D,
5. DKIENIEA~TFIWTT A R T A B3 5 5y | 2% WasRO
SR D K B XD, 4 2-Hi: NPNL, PNP-LP, PNP-KM
6. Yuvxr MPEUNER, EEIND, 4% WasRO

&-H1: NPNL, PNP-LP, PNP-KM

(Hi#t: R/D and Minutes of Meeting (M/M) signed on June 27, 2012)

nEB. ZOEHH I e =7 ME NPNL ORERENRILEZ BT D THLZ b,
AHFIEIC L DR & OREMENTRLS , WO 7F ey =7 SO EOFMERBNHET
x5,

3.15 KEEY4—IZEITBPPPIZ&LB IO TH F
3151 # Fy7#K=EE

)

A=/ AN |

2Ry THKEEZ NP A T3 VBICBITAKEV AT LOBETH D, fMKEIX
20,000 m¥A TH D, ZoTuv=r ME, v—h/LEM4EZE Vientiane Automation and
Solution Engineering Company (VASE)?® BOT I L » TfThihvd, Yuvy=Z hOa L R—x
v MIRDEBY,
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- BUKBERROREER © A =2 40 K0 Bk 21,000 m¥ B

- VOKBERR O - AR 20,000 MY B, ERE. TRE. A, Hoki, R Rk

- EOKMERR DR - BOKAE . FEOME 250-600mm., AEFR 25,026m. M OVEL K KA
(UPVC) JEE 58,808m DAk (7272 L. K8 E En/2\)

NPNL & VASE OZIE 2014 41 H DR 2 EZ D%, [F4FE6 ISz, 201541 A
L VERPIBEFE-TREY, 2006  EFZTOFETH D, 2y va CWMITEREND 35
EThD,

(2) HEE
R ONI-FEHIT198 55 ML (BBREDHR) THDH, # 3.15.1 (2 FISIZHED AE
BoRT,
% 3151 B FH7HAKBEOOIRMEE

# H teR

(1,000 USD) (%)

1. FKRGOER (BUKSGE R &) 10,000 50.5

2. B DA (UPVC 75-100, DIP 250-600) 9,800 49.5

it 19,800 100.0

Hi#t: Proposal of Project for the Construction of Water supply system in Hatsaifong District, Vientiane Capital
()  KEHHRIER

JFAKIZA O THY . FEKEIR I, 3151 IR TEBY TH S,

0 20km

B R T VK
(F% 717k & 20,000m% H)

el

< _:) Wiater Supply Area

LENGHT PIPE

o
N

H{lti: Proposal of Project for the Construction of Water supply system in Hatsaifong District, Vientiane Capital

B 3151 A Fy7#HRAKSBZEIZEITHEKEBE

o
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3. kBt 5 —DT

(4) AERAEHERR
A Ry THAKFECTHR SN D /KE G OME AR 3.15.2 (2, F/KIGOHIKX %X 3.15.2

(2R,
#F 3152 A FH7HRKBXZOBRRFERBOBE
% i 5% ]
VAT A H R T
UK g% BUKEE (A 2 A4mI2a% @) 21,000 mY/ H
/K i R - ¥/KBEJ) 20,000 m¥/ H
- RS - AR, TRFHL
- VLBhER - phlEah, e
- SRR - AUERD A
Bk 1500m® x 2 s
SULRY o) (T3 =77 v—
BEKRT EARR T, MERT
ERCKE -DIP FEOME 600mm, ZEFR: 120m
- DIP FEUM% 500mm, #EF: 2,142m
- DIP FEUM 450mm., #EF: 846m
- DIP FEU% 350mm. #EF: 2,352m
- DIP FEUYE 300mm. JEf 11,022m
- DIP FEU% 250mm. #EF: 8,544m
- UPVC BEUME 100mm. ZEE 33,084m
-UPVC FEUV 75mm, JEF 20,724m

Hi it Proposal of Project for the Construction of Water supply system in Hatsaifong District, Vientiane Capital

" DIAGRAM WTP 20,000m3/day

OUTLET PIPE@500mm

BACKWASH PIPE 500PE

S

HiiL: Proposal of Project for the Construction of Water supply system in Hatsaifong District, Vientiane Capital

B 3.15.2 % Fv 7#E/KGOHSX
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()

PSR i

SERTE . Z R w TN S OAEFEKIZINPNL ~NL 7 780 b, ESHTH S VASE
13 3.15.3 1277 6 B OEHE A RE L T 5,

F 3153 4 Fy7HRAKBETREINSKEHE

B I BT B

1 2016-2018 LAK/m® 1,750

2 2019-2021 LAK/m® 2,500

3 2022-2025 LAK/m® 3,000

4 2026-2030 LAK/m® 3,600

5 2031-2035 LAK/m® 4,300

6 2036-2050 LAK/m® 4,500
Hi#t: Proposal of Project for the Construction of Water supply system in Hatsaifong District, Vientiane Capital

3152 T a4 UHRKEE

)

)

A=/ AN |

T UT 4 UHEKEEITT VA P U TOKEY AT LADOMEETH D, Fa/KEIE 20,000m® H
Thbd, ZO7ar=7 Mi, a—h/VEF4{EZ Asia Investiment and Sole Co., Ltd. (AIS)
D BOTICXk»Tirbhd, avAR—3%r MIkDLEEY,

- BUKBEER DR - BUKE (T 7 L)L)

- KRR O - g% EF KR 20,000 m¥/ H

- BOKMERR DR - LK 2 4

- KR m@%mﬁ EAKE OATFR - IER: 5,500m
- EKE OFER ;- ER 147,900m

NPNL & AIS & ORIDR 2 X113 2014 4 5 AISHkEIE 7, ZAFRANX 2015 42 7 HEHAZE
LT, 722017 FE L0 G5B EZEEL TV 5,

HEE
RS ONT-FEEIT 121 55 KL T, £ 3154 ([ZFSIZHSS FEEOMELRT,
% 3154 ®UT1UHRKEEDEEE

# H e

(1,000 USD) (%)

1. RGOSR (UK ) 1,800 14.9
2. EZRKFE DR (2 ffﬁm 800 6.6
3. 1% - BoKE DA 9,500 78.5
e gt 12,100 100.0

Hi#h: Pre-feasibility Study on Water Supply Project Sendin Village, Naxaihong District, Vientiane Capital
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(3) KB AT A

JEAIZT 27 LJIHJIKR TS 0 | K KEIEX 3153 1R LB TH D,

BT 4 K
(F&FH7Kk R 20,000m% H)

7 N

-

P A

2 _ > Water Supply Area : \

—_—_—— -

HiiL: Pre-feasibility Study on Water Supply Project Sendin Village, Naxaihong District, Vientiane Capital

® 3153 YT« UHRKEEOHKRE
(4) AKIEEFR

TUT 4 URKFETER SN D KERROME LK 3.155 12, Mgt DKM IR %X
3.15.4 (2R,

®& 3155 T4 VHBKEROEBTFERBOHRE

i Jit 5 8
VAT A EEN
K i % BokJIE, HokE (20m)
EN T - TR 10x34m, 2

- EREEWL 10x7m, 2 Hh
- Vet 12x42m, 2 #h
- A 4.8x8.7m, 5

BB K Al 18x18x3.8m, 2 i,

Wl ER By =RyE

EKE DIP FEOME 450mm. ZEF: 5,500m
LTINS - DIP FEOME 400mm., ZEF 18,000m

- DIP FEUME 300mm, #E 10,000m
- DIP FEOMZ 200mm.,  #EF: 4,000m
- DIP BEUME 150mm, #E 1,800m
- DIP FEOME 100mm., #EF 33,000m
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- DIP FEUMZ 75mm, ZEE- 37,000m
- UPVC FEUME 50mm, ZEE 44,000m
- GSP FEOME 450mm, #EE 120m

- GSP FEUME 400mm,  FER 60m
Hi#h: Pre-feasibility Study on Water Supply Project Sendin Village, Naxaihong District, Vientiane Capital

(Process of B XENDIN Water Treatment Plant)

- . ;
H{JL: Pre-teasibility Study on Water Supply Project Sendin Village, Naxaihong District, Vientiane Capital

® 3154 2T« 2OKGEEBERE
3.153 Fu/nNv KBRS

BEAED R ks (20,000m®/H) 1. NPNL & X kA Rf#2x4: (Mai Dong Company)
IZE D NPNL THRAIDY a A b« X Fy—7rr=/ b (& USDL000 /7 K/L) T
o, BEARLIE, NPNL 2 51%7% Mai Dong 7% 49% 7% H&E L. ¥ /K313 2009 45 LSk s <
NTW5,

BIFE. NPNL |, RN KGOIREFREDO - OICRMEEEZ ST R —HEA2E L C
W5,

3.16 KEMIFDREIZHR S REAFHE

WSM/P 2014 1%, AfD 4212 k- T, 2030 4E&4 HEEAER & L CIERR S iz My WSM/P 2014 />
5. NPNL (2 X2 /KiEEHEED - O OBEO KRG ML, £ 3.16.1 ITRSINTWBHLUTOD
FHEZERE L TV D,

11 WSM/P 2014 (%, 201449 HIZ7 7 A TV LR — FAMERK « 2 S TV A28, 2015 4F 5 AR TIEL, R7EEK
FITHTWARY, 72770, BREOT T, BEOMP L LTRYHE->TWD,
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%% 3161 2030 EZBIEL L1320 F UADEHE MM

THH F7Far 1 FFar 2 I a3
KFE (m¥A) 373,000 m¥ H 408,000 m*/ H 408,000 m*/ H
BLAEPLTE (km) 436 km 436 km 436 km
(> FFO%E 200 mm)
B/ HE 58 (km) 60 km 99 km 135 km
KSR (MY H) BETT: 180,000 | HEFE: 180,000 | BEA#: 180,000
Ko<= wHhA: 100,000 | Ko< HA1; 100,000 | K>~ #: 100,000
FF A E: 40,000 | FF A1 E: 40,000 | FF A1 E: 40,000
2Ry 7 20,000 | # Fw 7 20,000 | # Fw 7 20,000
NP 20,000 | B> F 4> 20,000 | B2 F 1 o 20,000
A=A 40,000 | # o A= 40,000 | FF A E* 20,000
VAT 20,000 | /v & 20,000 | Ry 20,000
420,000 420,000 | Z Ky 7™ 20,000
420,000
fk & (md) 10,000 50,000 25,000
22k (euro) 50,000,000 73,000,000 68,000,000
ERERE e A b (euro) | 80,000,000 103,000,000 98,000,000
(Ro~ o WA JERFEHE, T A TPEFE, ¥ Ry THRAFEEIRLS, )

HiBR: WSM/P 2014 % J512 JST 1 & v 1Rk

*: 2030 4F £ TIZ,

E 5722 60,000 m H DAL RIEIND Tz DILIEDS M EL 72 K

NPNL 1% R~ v B A EAKS4E5E (100,000m* H)% 2015 4E £ T2, FF A EHKETLE

(40,000m* H) &% K v 7 #EKBHEZ (20,000m* H) % 2017 4% T, BT 4 KGR
% (20,000m% H) ZHIRAHE THIXH L0 EHTHZ L 2FE LTS, £/, TOHDK
EFE RS A7, NPNL 13 2030 A F Tl EH B = v F ¥ v O KEES % & 512 60,000m%/

Hin E&HE2ZEE2HME LT, LFOAF T v araRiatl Tnd,

F 7 a1, 2

- % = (Thanghone)if /k 353 d i : 40,000 m¥/ H
-/ > % (Nongda) /K B ik : 20,000 m*/ H
F 7 a3

- F7F A % (Chinaimo) #/KEHLE 20,000 m*/ H
- KR>3y (Dongbang) #/KIGHEIE 120,000 m*/ H
- # Rw7 (Thadeua) 7§ /KEHLIE : 20,000 m*/ H

AT a v 1, 2 T, Bzl v I oEkGO/ERE (40,000 mYA) L& o FEKG O
(20,000 M¥H) Z4To3 W THY . ). 7 a3 T, BHEOZ Ry 7K., F7
A TR, R Uk E2 S SICHEE (£R24 20,000 m*H) 452 & T, 60,000 mY
AZHET 55 ETH D, 3.16.1 Tlx EfEA 7Y a v 1~ 3T 2 EMkEF W27 L,

3.16.2 TIXZh b DAL EZRT,
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Hig: JST

B 3161 KEDHEICHRDEREE

Dongmakkhay
2015
100,000 m3/day

Hii: WSM/P, AFD 2014
B 3.16.2 KEDHREIZZRZIEHFETOMAE

X B2, WSM/P 2014 1%, BAEDRLKEREIZIBWDTIAE L T DK ERUIEE ORI 2 e
HI2DIZ, Ry ZEEREE L, MLEREE OFRR &ML ER AR T 58 ~DF
BEREZ, T LTCTAFEULEDOEDOTFEZIERZL TWVD,

3.17 RIYAMBEIE
NPNL |X AfD @ 38 TR I (NPNL O T E RO BV R AT T ) ZEKR L T\ 5,

GRET (77 A®H% NGO) 73, 07w =2 hof=blc NPNL IZHHF B 21T - T
7o ZO7ay=7 MIMaDeVie 7uy =7 b (HEREBEUNEBIOEH EF v oKE
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~NDOT 7R AR ETa Y2 b)) EMEN TS, FIROMBEHEINL, ¥ - MEBERE O
L2175 722, MaDeVie D FHfED—> L L TER I LTV D,

AHETIE, HAEDO NPNL ORI FE 2R T 5 72012, MBBOEEL I THLEY
FAT T VROPEZOWTRET D, AROETFIAT T U ROFLRO HMIT, ROE Y
Td %, “DRAFT FOR REVIEW, Development of the NPNL financial plan, made by GRET, Project
Madevie: Funding AFD, September 2014”

(1) EYRRFTr: FER

2030 FEE TOE TR AT T UM, WL ONDOFTHESM L. NPNL OFIEDMBER % TIC
RSN TWS, ZZTE, FkoFry v a7o—RN, BEOX Yy v 27— KNE
DEFFADLER TR D T= DITAER STV D,

EVARRAT T AR EOBELRHRRATHIIR OB Y TH D,

® U IURRTT U DOHWIM 1 2014 )5 2030 A

® JKIEEME 2014 FEICBITAUERT B 1O FUA) ROBATES (2, 3, 4 D
T U )

® HTEIBERL ORI 2020 AE F TITFEZE 7% T, 2020 4205 2030 4F & TIEHE 4%

® X N 7 ¥AKEHT 2016 4EIT, BT 4 LBOKEHE 2017 AR, FRENRERGT S,

® R~ v A HKEIE 2015 AEICEERMAT 5, T OEFEMIMEIL, A (FELSFED
95%) (Z&E LU, &0 ANSMIR, MM 10 4, My HIk7Z2 LT, &R 2%,

® v AHX—77 2 (WSM/P2014) Tl S 7= M8 OJEK & BEIRN e S b,

® KR 25% &5,

() EVRRFIIFoOVFIA R

FHloFT VT :

SBINOARE -

® il (201449 H £ T) dKEEM: % H

FER

0@ A TADFx vy aTH—

0 HHEXyvyiaTZua—IMEAEITTADREFEZIHAR,

® RN~ v A %KGOBMENE & EANGRFOO, HEFTFEELMBLRICR S,
® NPNL 2 #lFlZE 2 5F LT & % D% 2028 4ELAKE,

2 oS VA

BIMORE :

® HIfE (2014 4= 10 A LIRED) sKiEEH % i H

FER

® FFEMIFAE A ET b,

® NPNLI|IEHEZ 2 TRETE D,

® LML, Frvir=afkmiEMP (BUEMEOILEEHR) ZIHV iz,

FEHIDAT VT
SBINOARE -
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® FifE (2014 4 10 A LIKE) okbe:% A

@ LKu~ohA7udxl h~DOHE EXIM EITOEESAEDN T I 5 4o X DIRFF
HIf 25 FEICEF D,

® X05|Z, AEP1 & AEP2 ® NPNL Off A NEEME AT S5 L EE

FER

® NPNLODOF ¥ v a7o—nK&< ki

® M/P DEMEM%EZ RiAAL TS, 54EM (2015 4E7 5 2018 4, 3L V2020 4E) DF v v
vaTgna—)RN, vAFTRAIRDN, FTOMDHEIL 2030 FEE TT T AT D,

® 2023 fFLIMEIE. NPNL IZAFE~ #WiFRE A BT A LN TX B,

HA DT VG

® G KIE I D 20%5] & IS

®  SEHM[RII I o> KA

® HIEHER D /IME

FER

® NPNLIZESTHEIDYFTIALY BiFFE LWFER

® DI/ 3MERM (2016 FF0 5 2018 4F) D~ A FADF v v a7 a—LEFNLUNDED
TITADF ¥ v 2T H—

® M/PEMIZHEEL T NPNL IZTES&ZED ANDLEN R HLESTHA 5,

3) W

AfD X1 T GRET IC L » TIERENTZE VXA T T 0%, < OEERFH A NPNL (218
L, WS OO TATFTIITTICERINT-, LL, kO LI 7%, HWERE FIHED
M B EALTND,

o WERIOKEEENEH I TV,

® [PkOT TR S KERHEE LT (2015 42705 2018 4% TO 4 BIOME L) 2
FHNZHEH STV (2 2N I I IX B AR IZ 72 D, ),

® FITEAEE T NPNL O FH TR E A (30118 LAK) WE VR AT T NI I T
[,\foa[,\o

KFAECTHMBEEZIT O 28, & 2 TlX AfD X3 T GRET 2MERR LB AT T Dl
RAEMEELSD, FdBORNOENNEEZEET DL ENRAIRTH D,

3.18 NPNL [2 &k B/KEFE XD RAH & 5Tl

3.18.1 HiffTROEImE
BB T ¥ IR HKIEY AT LAORBEIL, HKGOAFERE I RE., BiKkR 7D
FEIARE., BEAKEMEOARHIZ L0 BEZEITIA L TV B EE O MK Hilsg & KK FE e, Blk
MEREOREIC, REHEIND, Lo T, BFEKEY AT A, HlCE— 7o KE

IZE ST D 2 LR TEX TV, X 3.18.1 ICHMNI B S BAFIET AAKEY 2T ADRY
SR,
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)

)

®3)

/éﬁﬁm%ﬁ®m$\\ //, \\\

ERRIIORZE &
BEERLAK AR v 7D
7‘77]:E v \ 4
B AT DRI Y
) IR eiivs
Ay s » — 7H#®7kﬁ%ik—>d‘m
- R s yy - °
- K AT ADR 7y
fis [ #wEL B
T Rk
| EkmAERorRE |
k FH R / PR /
HHt : JST

K 3181 B#ETIVFYUICBTIBRITKEVATLORREBROBSHYE
AERSIDORRE L EBKR TDEHFRR
BEFEDOF A K, A Y FEKE., R~y DA GRS, RN KR OAERE
HE /113 180,000 m¥* H T& % 1, 2013 4D H A /K 1% 199,000 m¥ H 248 2. X DK
MR, BRETREI A 2 T, mAMNERRZFT TV D,

X oT, KEHEEZM- L, BELEHRAKT—EAZMHET D=0, gfie=F v o
KIS AT BB THAGAEERN O ENRBETHHZ LIIHL N TH D,

7. BUOKERDETH TN DA~ LR S DT, BAENB IO 7D
DIHHTHEINE I D, V== P E RO RANPLETH S,

PEFEOREY R EE

WSM/P 2014 TiX, /K& - KERNEDORREIZ, BEFEO R NEY e UhSh) ERicky, &
BN TERZ~y Fa A OKEEIRLK) BEAELTWDLZ EEERHLTWS,

BEAMBEDOARZE
BE, BEEORKMAEIL, 12560 m* TH Y . BEAFEKIEOHKE AR (180,000 mYH) I

LT, 2 BRI BTz 72wy, Bk, B — 27 RO KFFEEIT S 2 MRk aE D& & 2 R
ed 7o, ABROBKEDHEELZEATH, HmALE LD,

3.18.2 EEMAEIE

NPNL OiEE (CBIE L7z EREGRIES 7 ) X /Kl Atk (Phnom Penh Water Supply
Company) & W< DD HADKIERDIE L 25 3.18.1 (ZH#R L, i+ 5,
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F 3181 EEMICEEL-EHHEEOLE

NPAL F)uR BADKEEEE
No. TEREBIER s Bify 2013 KR LI iR W AR ERS
2012 2011 2011 2012 2010 2010
1| kEREEA RS o ARRSEALR T 2YVIN % 945 NIA 100 100 100 100 100
25K B AR R = KSR KRB K B AT LIERE D % 110.9 N/A 716 67.6 63.4 81.5 73.8
. =FkihE R/ A THERKE
3|EeIK it TR AE N =42.360m3/199,618m3/d % 21 N/A 103 79 107 104 158
4(1,0004a7kiE LU A% =529 A/96,288 #241*1000 WE%’MOO 5.49 3.0 0.77 0.93 0.86 0.88 121
5|EK B Im3 L UH BT RILE— =EMOBAERE BUkE KWh/m3 0.35 N/A 0.16 0.34 0.42 0.22 0.57
6| Nk =(1-(3#R 7k &/E K &)) *100 % 25 6.6 72 6.6 10.6 10.0 8.3
7|iRkE % N/A N/A 3.0 3.6 7.6 75 6.0
= =R %40 L E DB IER (21,535 m)y/OE75
8| EIL B BE mELE (% BEE(L,067 456m) % 2.0 N/A 15 10.2 22 17.8 19.2
OBEEEEROKEY—ERLAL) =7kl —E R IR HEHH/1000FEE 5 #4/10007EZ N/A 0.08 0.12 0.43 23 0.05
0.106
10[FEEHHEROKE) =KEIBIY MR E 1%/ 1000BE {4/1000FE % N/A 0.16 0.04 0.13 0.41 0.51
B« KO SRR AR R A IST HER

BE DN ARIL 25% Th b EHME SN TWAS, F7-. RAKRRITHIERE TE TRV,
UK DI RN oxt R 2 FATT 5 LT, BIUKOWNRE DT T2 Z LRSS HBREEL R
%, NPNL %, 2014 T/ ”A vy b U 7 CHRER/NREDOFHIZ 1G0T ZATHY . Z
DEI A vy b= U TIZEIT DR Z MO AKRKIRARERE LT 2 & T, B2 5 #IY
KOHPRICE#NT D Z E NS Tn D

@ﬂ%@Lﬁ%$1m9%i HHAE T T ¥ NZBT DAKFEOLGH 2RI LTk

Gilitisk OPEBE G O FEfEEN 2w LT D, AEEERIL, FER% DN A EES & 72 25 il
YN B RS FE i S R T uE e B2V, AR S A STINE Tl SN2 E . FAK
KEMMEFETE R o720 FEAKENMEF L7720 L CEED RN AT 558725,

NPNL (Z81F DAk 40 LA Bl L7 E ORI A AOFEEE LKL TH&E I
oﬁﬁti/??/uﬂﬁéﬂﬁ% RS TDIT E A ETE, 1980 LD LD TH D Z
D Z OERIFBUEIIRVA, 2020 AELIBEICIEZ, BFE OBIGIZHEMNT 5 L A5, @)
REDT ¥y b~ A hElH %ﬁwh%%m#éz%#%éoNwmmﬁmf@\ﬁﬁ
GIS O¥fE%a LTEY ., ZIICLVEERET — NI, [ $kOTEy b~V AL b
FHE OB ERIC L BRRT 5 Z EBNIRES 5,

fAKAKEDOE=421 71X, BUE, BKEMICHKITS 96 A1 FTHIZTERESNL T
5, E®=XVU JHAI \@f pH, FRREEETH D, 2013 FITHE L=V Tk
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WL 5.5% MK KB FERE 2T 72 L TN o T2, T A B KGO KERBRE 12 L,
FEAREMEL b L <IIAD NI, WL ONDOEKEFT TITEAK TE TWRWA, 20
XY U TN RERT TV E LTEFEEND D, EEICOKE RS FE 5 R,
55% &0 TEISD EHER SN D, 7272 L, BKERET OKEDZEMIT, WY 72 KENEICE
HTHEFRF SNV TV ARHZRIE SN D H DO TH 5,

HAAEFEKEH TV OBIEHE &I, e L TEiEwn, LAl b/ e =T
¥ UITHIEHNIZIE T TH 572D NPNL 1% 5K D EUK D BB K DOECK £ TT TRV
TNZHH-> T D, NPNL BEH T2 EMBEIEHEIT, B8 Ty o O2FHEDORN 1%
EHOTNWD, N7 OREREBEE HDOETENRRR T EEBIEV AT LOBEHITR
Tl OERE B AT A DICEHBE L 5,

BAZ D DOENEIZ BT AEEILEVME & 725 TV 5, KIEDRIEF IRV 2T 1 DG /K Hits )
HY, FEOLIIZNLOT ) THLHEELNTND LHEEREIND, EFEONRIZOWT
SN TE LT, BUE, SEHEEZTNER I TV, BEOEEZ KT, KE.,
IAKZIZET H 2 EI2L W, NPNL 35, MEZ 8T LY 2t iR 2 s T &7 b
THA 59,

3.18.3 BABROEIE

HEE o F v Tk, NPNL 2AKET —E RO BEREIT->TW\W5b, 2T, BIED
FKIEEEDOM B OMER L M A 1T 5 7291213 NPNL OB 2 5845 2 & BARAIK
Th b,

NPNL OMBIRINOFEARIX. [3.13 NPNL OM#ESH] B8O 1317 EHMEEE] 12
I TWa, ZZ2TiE, BRI L TRRASENTZARA » MZOWTERT 5,

NPNL % 2010 ELAME, BEZ S & A EOHEIMC L 0 . BRI 2013 4F 10 F EINA 2 BN &+
TEED, KERHESEMTOI T, M TCAHE EAAFEENPRE SHM L7255, k4
ERMEA L ELT& e, 220, MEBLAROHEIZ, BUMENE LV 070w,
NPNL 1ZF v v > a2 7 —OMBEICITE R LTV,

MR OREOFE R . NPNL OAMEREE & oARSHIIRFE AT E 72K WEE D& FHANIC
bDHEEZ LN, B LWKIEEME DS 2014 45 10 H B8 A I N7=7=, 2015 ELLRRITE
Sl FIFITE 9 AT L > T NPNL O BRI s+ 5 2 E N PSR S,

NPNL (% AfD @ 42 CA% Il (NPNL OB /AT Ef kD B R 277 ) #ER L T
5o BEVRAT T TR, WL ODORHESRM & BAEOME#ER 2 T 2030 4EFE TOF v
vy a7u— (B - BB BER S,

AfD XETIER SN E DR AT T d, < OEEREHREZ NPNL (2L, W2
DT AT TIET TICHEBE SN, UL, SETATOKEREREA S TWD R, Hn
T & AEDORRY HLE ATV D,

AREDOMBFE TIIZOET R AT T U OFREREEE L S>>, FlROROZEE B E
L. AHRORRY ZEETHMLERD D,
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3.184 A#MBEIE

NPNL OB 1% 53 4 Ok B % & 533 4 (2014 4= 9 AHIfE) Th D, F 3.18.2 ITHHR

MOl BB E R 7T

& 3182 H#ETI>F x> (NPNL) HBEBREH

Position/Department No of Permanent Staff No of Non-permanent Staff
General Manager 1
Deputy General Manager 4
Audit Division 4
Technical and Production Section 49 6
Chinaimo Water Treatment Plant 28 5
Kaolieo Water Treatment Plant 36 2
Dongmakkhal Water Treatment Plant 28 1
Water Meter Section 23 1
Improve Service Branch Project 15 3
Volume Audit Project 3
Commercial and Service Section 17
Chanthabouly Branch Office 26 1
Sisattanak Branch Office 27 2
Sikhottabong Branch Office 31
Saysettha Branch Office 28
Saythany Branch Office 30
Hatsayphong Branch Office 26
Sungthong Branch Office 6
Parkngerm Branch Office 4 3
International Cooperation Project 4
Urban Project 3
Personal Administration Section 25 9
Water Supply Training Center 7 5
ICT Section 15
Drinking Water Factory 3 11
Finance Section 13
Management Supply Material Section 10
Statistic and Planning Section 7
Debts and Contact Section 7
Total 480 53
Hi 8 NPNL

B OAEMIT, —#A9IZ 1,000 B dh7- 0 ORkEX L L THIESN S, NPNL OA.
1,000 ¥ do7- 0 OEEERIL 5.2 A TH Y . FOAFEMIZEERA /Y (1,000 #6457~V 5

N) nbHDEHEUTHD EWVRD,

AMBERUCES L TIX, NPNL IZFF A B KGIZHET 5 (AID OO I K VRIS
77) HiiHEE 2 —Z2FA L TRV ., JICA bimEICE i H7ay 27 b [KEFEAN
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MER 7Y =7 b (2003-2006)] %3 U7- b L—TF—3#mk, HEEIER2 £ NPNL DA
MEREZELTWD,

HiffHE® v % —Tix, £ 3183 1T L HI2, HINB I OREIHR D a— A2 LT
W5, Fa—Z2AOMHMERIRIXIES 4~5 H 72> T\ 5,

& 3183 HMBHEEF—0&M, #E2—X

No Technical Module No Administrative Module
1 | Basic for water distribution and pipeline component 1 | Water supply administration
2 | Controlling of water pipeline using 2 | Management and development for personal
3 | Pipeline laying (Level 1) 3 | Training of trainer
4 | Pipeline laying (Level 2) 4 | Water supply basic knowledge (For new staff)
5 | Use and maintenance of water measure 5 | Administrative and secretary
6 | Control of waste water in pipe system 6 | Statistic and KPI
7 | Basic of hydraulic and Hydrostatic 7 | Corporation and Planning
8 | Select and install the pump 8 | Water tariff setting
9 | Topographical survey 9 | Financial basic and Nampapa business
10 | Estimation and calculate of connection to household 10 | Financial analysis
11 | Water supply network design 11 | Financial and water supply management
12 | Basic design of water treatment plant 12 | Commercial account
13 | Using GIS in the water system 13 | Storage management
14 | Analysis the problem (pump) of water treatment plant 14 | Bidding and procurement
.. Customer service (Meter record, bill, money
15 | Electricity of water treatment plant 15 .
collection)
16 | 3 Phase electrical and connection 16 | Basic of using program AutoCAD
17 | Electrical and controlling 17 | Basic of using program water CAD
18 | Installation, using and maintenance 18 | Using Word and Excel
19 Production control and maintenance of water treatment 19 | Using word and Excel (Advance)
plant
20 | Water quality analysis (Level 1) 20 | Using Program Powerpoint and Internet-Email
21 | Water quality analysis (Level 2) 21 | Program installation and computer maintenance
22 | Water quality analysis (Level 3)
23 | Analysis by use chemical in water production
Hi#L: Technical Training Center, NPNL

EHS (EHPE No.37) 12k D L, NPNLIZTAADTRTOKEMMED FL—=227D
TEODEMEBE 2 — ARV — 7 v a vy 7 ERMtT 52 L2 BRI TS, £72. NPNL
TR == a7 ARAY v 7 ORI TIECOWNT Y, FAE~KEEMT S
HEE2E->TW5,

BB D, HiFHEE o #—13 NPNL 7213 Th< . T4 ADTXTOAKBENFN
FIAHLTWS, FL—F—DIiFEAEIL, NPNL DR v 7 TH Y | FAKBEANFITE
B 2 —IZHHER 2 X3 ) Z L Lo T 5D, 2013 FEiICiE, NPNL X hL—=0 7 a—
ADT=HIT 244,197, T27TLAK & ZEH N D AT A FH T 75,966,000LAK % 44> T\ 5,
NPNL /& 2013 FF1Z 475 NDIEE OWHE 2 — A~SIN & GHl L7223, & OFX 361 A HHE
BT HILEEE ST,
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D KTEAAE & el AL, NPNL (3% < ORRBREE THRER A X v 7 242 TV D,
ROV NEE L ETEE WEHI D, EANR N L —= 7 RYETHD Z LN
NPNL P25 IR STV D, FRCRSFEEIZD DD HIRE OEIIR L TE Y | ik
b U 7-fgs 2 I ZEH T 5 Z EAREERW L 2T b, Zod, RTFEHROT
Y=y K0BRNRFIEE L TRFIENERETEA S,
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4. FE7

4. ERETE

41 2030 EFETHOKFEEFH

411 AA¥FH

(1) EEEZCFrricRs2An
HHETF v O AATRIE, BEIC BV ODOREI BN THTORTE o, ARET
FEBL R O BEAEFAERE B & BRI %,

B F v ok~ A2 —7F L (2014 4E) : (WSM/P 2014)
B F ¥ CH T~ A —T T URET Y =7 b (2011 4) : (UDM/P 2011)
o b F ¥ i bAGEILEEEEFHA (2004 4) : (WSM/P 2004)

N HFHAETO AN DEINERIL, WSM/P 2014 T 3.0%, UDM/P 2014 T 2.6-3.0%., WSM/P 2004
T28%MA M SN TS, HEDEKZE 411177,

F 411 WSM/P 2014, UDM/P 2011, WSM/P 2004 [Z& B A0 F I

A4 2015 2,020 2,025 2030
WSM/P 2014 943,840 1,094,169 1,268,442 1,470,472
UDM/P 2011 943,840 1,074,000 - 1,439,000
WSM/P 2004 902,716 1,034,521 - -

RO FERICINITES = F v oD AN AL 2013 FEI2FB0 T 854,060 A L 72> T
%, 2008 4~ (740,010 N) 7O OHFIIT 5 FETIE, KI3%DENMEKLTHH-T-, 5% D SEZ, =
a— A 7RIS LELD L WSM/P 2014 12 554 3.0% 3% Thh L Ebns, LoT,

HEINEE 3.0%% W T, RHETOANOTFHIZHHETHELLTFOL T D,
& 412 FFFAEICKHAOFA

A4 2013 2015 2,020 2,025 2030
A 854,069 906,082 1,050,397 1,217,698 1,411,646
Hg: JST

41107 T 7R LI, IO FRFROKETFIXFER L TH D,

411 BH#HEIVFyoIcHITAA0FH
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4. FE7

(2)

HHRE U F ¥ BT BHEAKAD
EECFHA Tl NPNL (2 X B ko diEsicBir 2K A0S TRILTRBY, £ 413 122
PANSY/AY 0 T AN B
%% 413 NPNLIZEK2#AkAODHE
T4 2015 2,020 2,025 2030

WSM/P 2014 561,373 650,785 754,438 917,996
UDM/P 2011 506,000 620,000 - 915,000
WSM/P 2004 467,000 564,000 - -

BEE = F v o OBEAFFR/K HiE T, IR 2005 4E7 6 2012 4RI F To AN [0 (0.0

-3.0%) 1. FFRIEEMECAA O F I (2.0-4.0%) &b U CEEEAOAR VY,

AFATIL. NPNLIZ K 2 BUEDHEAKRILTIL 15% DM ONE L, FROILIEXIEL TIX 3.0%
ELT HARANOEZRHB L, ZORE., T4 0 2013 4£12 489,175 N7Z - 7-f/K N B1EER

414 1Z2RF K 912 2030 4FITiE 921,787 N & HAED LT 5,

x® 414 FFRAEICKHAOFA

A4

2013

2015

2,020

2,025

2030

A A

489,175

557,287

689,167

804,207

921,787

FRUXVTAER: T T U —E vy XA VER, YA B HER, Yy X F VAR, A b BB, Xaythany
BB ANRYA 7 4 VEBIZIED 2H8HTEE O KA N

WSM/P 2014 oA TIIA /KN D EITLIRTIOFHE L 0 b2 T b E /5D, 412

22305 OFA & ARFHA O T R o ik & o9,

412 BHEEIVFv¥DHAAOTFTA
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4. FE7

412 KEE
(1) TFefa 7K XKk
NPNL 1Z. 4 T oG KY (A FHAKSG, AU 5K, oKy, Ko

< AR IZL o T, BHERICKEKZMAE L TR Y . Z OHEHEROEE R E KR KX
X, 7ERZIAN D, 4.1.3 |ZEUE &k O mEFE K X 2 R,

Rowyh4 %Kiz
@

HA A HKS

A #l
:] T ERETEIFA K XK 5 By
FFAEHKIE
() (F=Z)
:] ETHERETEFA K X i
(2020%) 0 20km
it . JST

B 413 BELFEOHKRE

IR, AT, ZosMERKKE (T7abb, B e F v ORHERIZ BT 2 HER
K OEERDFEAKKIR) (IZOWTERT D,

(2 ZFEMATEE

NPNL &5 —# (2 L, 2013 FEDOFEEFR/KEICKT DA UUKEIT 43,740,423m% 4 (H -
¥ 119,836mY H) TH 7=, — ANM70 0 DKM ARITHBAKN DA 489,175 A THDH-H, i
BALIX 245 U > # —/AN/H (Iped) L3R SN D85 3FEOFREAKMBHE D 724 235-245
lpcd TH o7, B, WEOHREETIL, 2000 4 182 Ipcd, 2005 4E(Z 188 Ipcd, 2010 £
(2208 Ipcd & = 2+ CHFEMKFEEE S MOBERN LD,
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4. FE7

®3)

(4)

— 07 AJEFEE A (MPWT) (% - #5117 & i /5 (DHUP) 0 /K 38 7 (WSD) 23 %647 L
Management and Technical Guidance Water Supply (2009) 1Xk® K 95 722 /KEFHE O R FH R E%
EDHTWND,

& 415 KEFEICEITHIREHRKEREDHA K514V

No ] BEIC#A/KLTULVD A OHRE I/p/c/d (Ipcd)
| Municipality > 100,000 200 -250
I Large City 50,000 - 100,000 120 - 200
Il Small City 20,000 - 50,000 100 - 120
v Small Town (but many people living) 5,000 - 20,000 80 - 120
\% Small Town (but not many people living) 2,000 - 5,000 60 - 80
VI Community < 2,000 40 - 60

i #2: Management and Technical Guidance Water Supply (2009), WSD of DHUP in MPWT

HEOBEHE D F ¥ OFEFHAEIX, ZEHA FT7A4 00 EREICEL TWD, 1o T
TEADEH THDHZ EHEBEL T, 7J< E%«EU VIFRERKEIL, 245 U v X —[ AIH
(Ipcd) ZEHT 5,

FREMKTRE

NPNL OF —4 CiL, 2013 FOIHEFEEAKK/KEIL, 2013 45C 10,613,657m*/year (H -
K 29,078mY H) Tholz, ZiUL, FEEMAKKEKED 24%TH Y | Z D HIITAFE 2 BN
LTV Bz X, 2009 1L 15% TH > 72, )

—J7C. WSM/P 2014 Tix., # 416 12T K12 2030 FFE TIZ50%FE T LR T &%
FHILTWD,

= 416 WSM/P2014 2k BIERERKDFHE

2010 2015 2020 2025 2030
Non-Domestic Water Demand (m*/B) 22,175 37,117 49,606 73,878 99,636
Domestic Water Demand (m%/B) 100,803 123,722 141,731 164,174 199,273
Non-Domestic Water Demand (%) 22% 30% 35% 45% 50%

H 8 WSM/P 2014, WAT, AfD, and NPNL

TEGIEFIEHAKEDLRDNELE L TWAHHP T, SEZ OBSR L, 5% bZF0EAITA
LTS bDLERLND, Lo T, AFHETH, LLd WSM/P 2014 12 L B IEFEER KD
R EKFEEFRNIHERT D,

EIVKE (NRW)

UTAED NPNL D7 — 2 T, 2011 4R 36% T & - 72 UK RIE, 2013 41T 25% & KIE IS
HLT0D, ZHUE, AD SHRIC L D WEt RO ML, KiE A — & BRARM OFfE & A
— 2, BLUOKEA —ZEHROBSL2 EOREDOTEIC L 5K EBE 2 BND,

4-4



4. FE7

(m®lyear) f % of NRW

/— Volume of NRW

Hi#l : NPNL
B 414 BEETVF¥IZHIT5H NRW DR

NS DIFEEMAE SN D Z & T, WPUKR LSRR SOIETFT D 2 LIS, 14
1%F2 EE D HITEER A WLIA T 15 £4£4% 0D 2030 4RIZ IR EENUK R 10%FEEIZ 72 5 6 D L HEE LT,

(5) V—r 777 F—

F I A BH RGO OKRAEFERDT — 2 245787 L, 2013 40 H i K #a/K & (100,773m3, H)
XA SR KE (91,627m3,/ H) D LIfETH-T, ZOE—27 777 4 —% 2030 F £ T
D A RKFEEOFREIZHEMT 5,

6) AFETROHE

FARNAL —ANE72 0 oK E, IFFEMKRTFER, BIUKR, ©—27 77 7 X4 —%RE
L. 2030 FF £ TOKRFFETFHOBEZF 417 (T,
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4. FE7

=& 417 KEEFTAOHBME

B 2013 2015 2020 2025 2030

HHEE T F v A0 A 854,069 | 906,082 | 1050,397 | 1,217,698 | 1,411,648
Ao Ao* A 675,751 | 700,498 | 766,891 840,368 921,787
kA0 (EBHE) A 489,175 | 557,287 | 689,167 804,207 921,787
VISERLINES % 72% 80% 90% 96% 100%
1 Y72 0 KAl & Ipcd 245 245 245 245 245
FREH K & m*/ H 119,848 | 136,535 | 168,846 197,031 225,838
- o % 24% 27% 35% 45% 50%
FREIEAR m*/ 28,764 36,864 59,096 88,664 112,919
KEERAG m*/ H 148,612 | 173,399 | 227,942 285,695 338,757
- % 25% 25% 20% 15% 10%
SRR (NRW) m*/ 49,537 57,800 56,986 50,417 37,640
ERASP/ o m*/ 199,619 | 231,199 | 284,928 336,112 376,397
©— 7 7 A — 1.1 1.1 1.1 1.1 1.1
H i KK FEE & m®/ H 219,600 | 254,300 | 313,400 369,700 414,000

High : JST

Ao ANA &1, FPORFERAKHIEO AOTHY | TE (Fr o7V —Fh, v ay XAV A LB vy
HF IR FTHA FURR, A X =E BLON YA 7 4 VER) (AN D FRE KX (B DR KRKER & sk DykikE
Xik) OANOERT,

4.2 JKEMEHRDBREEMERRE

BEE OB AR OGN, BIZE 180,000m% H (FF 4 EE/AKIH0 80,0003 H . 474V Ak
B 60,000 H., Ro~ b A HAKSEED 20,000 H., N3 K80 20,0003 H) Th 5,
R~y A HRSRESRZ (100,000 mY H O3E3E) 13, BAE TFH T 2015 52 LPET
HV., i, X Ko 7EAE (20000 mYH) O/FERS 2015 421 H L vihE->THY ., 2016
FICRLTPETHD, 5T, BT 1 ¥k (20,000 Y H) 28 2017 4RI b 5BR46 % T
ELTWD, ZIbZEERT, FT A BHKGOILRIZD DGR 2 X 4.2.1 1277,

Hidh : JST

B 421 BEE (FF 4 E2KEDRFEMTEIR 80,000 mYH)
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4. FE7

W T A ABF L0 BEN B - 7= F T A TS OPLEEIZ40,000mY B Th o7, L, K
PHETCOKEBETROFREENS . FF A TH/AKE%Z 2020 45 £ TIZ 40,000 m¥ BILE L, AE
BE /)% 120,000 m¥ H {2 £ LT 2024 FELUER I ORA K BN K EERE 2 FEIY . KR ICH
D EWMTREND, o T, FHAETHKBOIIEIZY = — X 1 (2020 4£ % TIZ 40,000 m?/
HOWME) &7 x=—X2 (2024 4£ % TIZ, & 512 40,000 m¥ H OHL3E) & L CEPEAICEAED
B N Tl RBRYLIE THEZ: 160,000 m* H (A7 80,000 m¥ H L) £ CAERZHINT S Z

txr, TEARENMNEERE LT,
BREfhE S 72— X 1B L7 2 — X2 L L, MEAFE 4211577,
#4221 21—X1¢ET7x1—X20DBE

7 z—x F A T KGO HEFREE T %
T rx—R1 120, 000m*/ H 2020 = F TIZBERX 80,000 m®/ H (2%t LT 40, 000 m*/ H DLk
7 x—2R 2 160, 000m*/ H 2024 4E £ TIZEERR 120, 000 m®/ B2k LT 40, 000 m*/ H OHL7E
HABR ¢ IST {ERK

43 HhREDF T M EHKGERUEDMDEHKENSDEKT YT

BIE, BEE = F v VKBV AT LIITEK Y — = ZEFEBNIEE LRV, LU S,
PR DBV KIED D DEOKEFR ORI 2% 2 J71%., BURL RO TK 431 IR&EN5 L
INZHEEIN TV D,
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4. FEq E

Vienkha

Thadeua WTP
20,000 m3/day

kham ET

Hidh . JST

B 431 RKigKBIZkHIEKEROFHFEHE

?f4%@mﬁi HEE = F v OHFLRIET TR, BT I AEEKEIZmN Y X Ry
TIEBII o oM, R Ty VR O B ARGk L e D, BRI E =T v L
%~®*&miﬁﬁf/7mmtffﬁ< B B EN S BRSNS, X — ML T
Voa— B~ ET A BFAKGNO R IND Z LI D,

K R 7RG, X Ry 7TEEE KAEOU < OBIFR IR - 72 il &2 3 —3 25 Z Lz
B, X Ry THEASET AT LTS LT 6,000 m¥ H %5’“~ "NLVT v =a—& it
WD,

R~ A EKEERZ L Reorv, R Ry 7, &U%A&*mm@% LTHAEE
T UF v o OILER & L ER~D LR HARTR & 72 B, 450 EAETE RSN o o IR e 9 B A 1
LS RRE SN EARREN DI L= KBTS 5,

T AV AEFKGOMIEZ Y TIX R~y DA KRG &ETFF A BEKRGOILRNE THRIL EED
B F v O L O E~ 7 &b,
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4. FE7

RUNEKRGIIEE E = o F v o OJL BRI E T 2 FRB R T ~Ficfdifns2 &
2725,

T A PHAGET YA N BT B L OWET Y T H DALEOM & ST B,
KBRS AT DA A Y AP AT D E Y v I TH LB LD B,

44 BRTHRIIDHKERRORE

HHEZ T Y L OKEY AT LOBPL - A L FT A EHKG VAT LOBNR LR - 5
L7 BT, LT XS RN = 7 MIHES & KB sk OYLREHE SR S vz,

)

)

®3)

(4)

()

(6)

(7)

A E k% 1980 4F12 2 40,000 m F oAU H 4 & B A LT LA, 1993 —
1996 4EICBEERIER D U N Y L Hi7-12 40,000m3 B OQLERfEEE DB C L 0 ALFREE S A
80,000 MY/ BIZHEAE S AL, BIIEICE - TS, YIRS ST KL 7 ek B R 1.
BEIZ 25 ~40 4L G LTV AR, BELFIH ST S, 15 ORMES R E % 2|
XX 2020 LR S BICEMNCE - TRIT 5 2 L1200 T ZFKIC £ D LA~
7o AT O S SORIBENES SND. LR T, FF 1 B KEOIEIC 5
72> Tld, 2020 AELAFE & 51 & fot & 80,000m% H DEAMLHEE I BHERF S H7201C, Zh
B DR Y T R % T B BN D D,

T A THKRGOBUKIUI A 2 A TH L0, ICITEE S IR ISR < 2 DM &
% (BEOFTETIZ 4000 NTU), L7zhio> T, HARLEER OFHBEICHZ > TE, 29
L7emEIx L THRE LI AHKE DU R 2 FR 2@ L TR TS 57 n kA
NRETH D,

Flo. AT ANOKALITAER T 10m L EDOEE N H D72, BUKAK > 7 Higk DI &
Teo CIEMZB L T EDORUKEZERT D Z ENMELRD,

ARG DRI - > TE, A% OISR EHEORGIEPM L2 ZE L T, LE
T HAUT A HALHEIT LB T OB DU R LWEDLENME L G Z & &5,

FF A BHKGOEHPRRE SN TWD 20, gt DOILIRICHOWNTIE 2 X7 Mt n
LEND,

BLAK S AT MZHOWTIEEZKEZFIH L BRI FICL 28K TH20 7 LT A E
KGN DR FIERIC L DEBERKICE 22 72 XKBT 5, BEFEORZ > 4
TREIOY I AOXERAEETNFHAL, T2 OARMTFCTiRAKTZZY 7
ZoBELEK= Y be—A 2Rk L, 2O Y TIZBWTET T A EFHKE N
HO—EKRERIENC L AR FERIC L DEKRET D,

BERK AT LD ha—LZOWNWTIE, AT T ABEENMEL o 7 o5
DB W2 BB LIZY AT A2 a5,

EREa T MTHESWT, BUKR 7 EBUKAR 7 OKBEHE 21TV, BREHRR T
BEE I GEE R U, 8RS L D0 b E 2 6 FF A4 ERMOKKK

H0)

RIERLM B AR E OER, oM, Bkt 7 —OfESHE GG Lz, R¥B,

A LTZEMRT, HESRT O T U ALR— i RT7 7 b 77 A T LR — Ml
FVEE, 74 ABFE HERZITV, IRIE LT,
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4. FE7

45 EZEOLEEHE
451 BEOQOLEFHEIZOWT

Fiko LBy, FEAEERTHD 2030 £ £ TS, F A BFKSSITNEREE /) 160,000 m¥/
Hifﬁ%#éﬁ%#%éﬂvﬁﬂti/%%/@ﬂﬁgmﬂmbfi%#O%ﬁ%%k%
fEZtED 5 Z EMFETH Y B IEERIE 1T Z e NZUTH D,

KXoT42TH FEim L2 OWCTF AR AGEZ 72— X1 L 72— X2 DEMEIZL 5%
It & LIBT3 5,

7 x— X 1 OFERRIT, 2020 FIZ5E T S, RSN LD TFETRE D ITHEB T

1£2025 A2 TOKFBEICE THINTE D EHALNLTWD, iﬁbf 7 — R 2 fiRix
2024 & TIT AR éhmmﬁif®m %ﬁm_ﬁffééi5£m5hﬁimi@%&
v,

WSM/P 2014 ([Zit#isnN TV A ko7 ay =7 M, Fr~v A FAKEILESE,

Ry THRKEE, THAEIEREFRE, XTI URKEE UK EE, BXORY

Ny FAREIEFRENS 5N BEETTO 7o =7 MI, Ro~ v hA FKEILESE

LA R THKEETHD, . TOMOTOY =7 MTOWT, BT 1 URKEEN
V. BUE. NPNL & T F AERBIMEEDOR T20144E5 HICRELZZDO LIZEMTH D,

Ry~ o B A KRG, BRAEERR T T 2015 FIZER T ETH D08, BAKE « BKE DR
diﬁ%?éhfWﬁw(mﬁﬁlﬂﬁf)o;h% IESLERMIMAEE 2D E RN~
> I A FKG O BIAIZ R T 2016 FEHEELE AN D,

ARy THKEIEORRIL 2015 4E 1 H IZBIAA &1, 2016 AR ICHEHABIAEN RIAE L TV 5,
YT 4 UK EEIZOWT ., A%, BRAEON 2017 E L 0 5 BRR A FHE L TV D,

FFA FBIEFEICBN UL, BROBE T v Y= 7 FOERIRIL OB E 2 2235, B
CEH LTS ZENRRETHL BRSNS,

452 ZHEHEOEXRNEEZRA

i 42 TRUT- X 92, FFAEEASEIT T =— X 1 Efifklc 120,000m¥/H, 7= —X
2 Ehitk I ummmﬂaw%mm ENAEATH, Fo. FHA BEKEEBREMICIEET %
BA. SEHEICBITAERNREZ T2 EHETHINEND S, TORANRE 2T %L
TR,

> KRR AR KE A B RIS AN FTRE A B R% 13 7 = — X 1 (120,000m* H), 7
=— A2 (160,000m¥ H) TEMEMICEHEZIT O,

> BUKKERR-SCHL/K LR SR OME B EE 35 Z E A TE W EERiE, 7 =
—ZX1IZBNT, 7x—RX 2 (160,000m% H) iz aiE L LIl AR ICEbYE
TEEZEIT D,

FROBZGICHESE, KEEICBIT 285 O2R TRAE OS5 2% 451 TR
B
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4. FEF

£ 451 BEROLEIBHEOERS

i EXpEREE DB 2 F =
WK i 2% o 7x—X2 (160,000 m¥H) ([Z&PETET D, | BEPEAEfHEA AT
KA Al | B PR3 A T
YN e 7x—X1:120,000m*HICEHETEfET 5, B A H i m]
¢« 7 x—X2:160,000 m¥H & TEET D,
Bic /K e 7 =—X2:160,000 m¥H I HETEfHET 5, e HE i A ]
Koo e 7x—X1:120,000m¥HIZEbETEHT 5, BB B m]
(B, 2ERiAK) | ¢ 7=—X2:160,000 m¥ HIZ&HHE TEHT 5,
EEOKE e T x—X1TIE, 120,000 m¥ H OHLAEEA EE L | BEPEAIE i AT
THAZK XK 2 5% E T D,
o 7x— X1 TEIHTHEKIX, 7 =— X207 160,000
m¥ B ICE DR E RO TR 5,
HAER ¢ JST 1ERE
453 22x—XTF5v
FR U2 EE OB 2 FIZESINT, Kliikd 7 = — A0 LIk RE2#R 452 (R
ERS
z 452 BIx—ADBERIA—TDOEXILTAR
aR—F b T x—R1DONE 7 —R 2 DK

1) FIAEEAGO | .
JFKBUKAR > 75 .
DHF

BUK i R% A &) D It 5%

120,000 m® H /K AERED 1= D> DEUK AR 7
DO E

KA D PTER

SR TBRRAN D RTRX

40,000 m¥ H 038N 7K AL PE D
72D DEUKR 7 DRE

2) FHATEAGME | .
ORI

40,000 m® H #E /1 DK i 7 W%@ﬂﬁw
F. T ey Bk, TR, A, FEE
220i)

A TERAHOFR
HHEROK R o 7 3w DR
BOFIERR S FRAR O FE %
HHERLK AR o T D R

H SRR D

B E kO RERR

BE(T Al ot

mpmmﬁa B DK IR
HERR (EKIE, 71y 7 BRI,

m@m A, FEERH)

BEHCK AR > 7 R i OB INER

3 VT AEKES .
H— DK

Y50 KEAKE v F— DR
k. KR TR O

2
23

(Hl1_E-FBl K LoD
AR DT

BKR 70BN E

4) k- EUKEBMEER O | .

B F B AEKE B~ DREIKE DR

BLKE OR%E (K 98 km)

PR (5,815 m)
o BETEREKE N DR Z L im Bk~ 455
Fofmxt (885m)
o FIKEDEE ($ 43 km)
Bt . JST
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5. FEOMHE

5. BEBE
5.1 HEERETE

)

BUkds X Ok ek

BOK K O KR 1, FRedefto b &t m 217 - 72, X 5.1.1 1 2030 4REi28B1F 5 FF
A FRFARR > T L FF A EHASE OB EX 2 R~T,

1)

2)

3)

4)

5)

TR OfiEx OECERTEIL, M TE 2 BHE L EER B LT, BUKR 7B &
Ok & b B OB THEMET 2,

T T2 UK > 7 5 3 BEAF O il OB SR 4 %,

HARGZONWTIX, 7 = — R 1 OPERSFIZ OV CTHA K G EH O B D A ~=R— 12+
. 7y A, R, A A TS, L, BET AEBAEEO L
B4 (Kaysone Phomvihane Academy of National Defense) & O#MDELIC 7 =~ > A3
V. 7= AR THERIC—RIICRHET 5, £/o, 720 A>T < &b
5~10m F2 £ 5 Hf| oo 1l 2 R I ME AT 5,

72— R 2IZBWTCIE, BEFOEEMO S 552 FATIURIEEN ARETH Y . Fiz
MR BEOEF L RONATS, 72— X2 CIHEHEMEZREYS, 72— 1 Tl
B L HEREDN TR S D K E AR EE & B S 2 B O BB UK AR o 7 A
N e v

FLUWEDKHIL Y = — X 128 W CHU N FICHERR 95, FIR O SRERL & BB KR >
FHE, 2o TFREOKO FEAFIH L CERT S,
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5. FHEDOWE

=
j::t:;g§%
L Phase 1
T peses ren
Phase 2
ADMINISTRATION BUILDING m Qﬁ
inin] INTAKE WELL
®
|

1
/

S5

oo ¥ | —
A | I
%&x:f Y
'&\\\\\\. : : :- /f

i nmm%mmm%f

| : LI
EXISTING WATER RESERVOIR 1 | | I |

| | |

| | | |

.L___i___Af

o |

B 511 FH4AERKEHEEREDAKRY THERORER

High  JST 1ERK

2 Bl R T A

X 5.1.2 (2. FF A FHEKENDDOERKS 2T AOYLIEOHME X 27T, ERKS 2T
AE. LLFO=Z2oDT AT A b 5,

1) Y2ATBLIORSHZ @GR ASDIERS AT L EZINEORKY AT A
2) I AEKESH—EZEINLDOEIKY AT A
3) F A BRI D DEHER S TEIKS AT L
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5. FHEDHE

Direct Pumping /
Distribution System A
(Chinaimo WTP) B

Phonthane ET System

i I "}3,.1 { e
; atloung New City =~

Transmission and P N ] >ed A S
am Distribution Center) + .-
EN A ot X

Distribution Pumps

Chlnalmq_ Leeend
Transmission Pipeline
Salakham ET System P (Phasel)
————— Transmission Pipeline

(Existing pipe)
® Pump Facility (Phase 1)
PR (<] Elevated Tank (Phase 1)
Elevated Tank (Existing)

o
| ®W  GroundReservoir (Phase 1)

Hidl - JST 7ERk
K 512 FFHAEZBKEBEHLLDEKSATLEEIUVEKTY 7OBKEER

FI A FHKRGNPOEKET 2 RHLERY . —DFBEFER S Z S0 &5 L Em Rk
RA~EKTDRMT, &I —DITFITRYLSND Y T U LEKE S Z—~EDRHTTH
60

R 2 VR L O A7 @R K ~DOBEFEKE 5 S xfI b, Zhbo
EZEKAE N D HIRGE T CROK S35 XKL, 774 ARG OEER S I L VEIKS
NAXIE L ST HEISN S,

BEAEY T 1 D@ 2R KFE DA RMiE, B2l T 0 AR KE 2 —& U THERED R S I,
1,500m° O BEAZE S ZRAKREIZ AN Z . 2000 m® DE R EZE KM L KR TR AT 5
5200 m® O EAKREAEFE SN D, ZORKE X =L, BEE T F v CRIE TR OB
BUGAKT V) 7 & FF A BHAKG N DBURAR VT HEEIC L > CTO D BEFRAKT Y 7 Oo—# %
B iAA, BRI FIZTRLKT 5,

B ET T v ORLEOZL X, BR ERERT A BHAKEN D OR Y THEEIZLY
FLK SIDDY, A543 7o Bl /K E O it & D RELR O 72 ORLKE DGR LB L T2 5,
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5. FEOMHE

5.2 MEEREREt
521 FFA4EWMKRYTH
BEFF DT F A FHUKK > 7 GO E _EFANHT 7272 BUKKR v 752 %4 5,

HTHUKAFIREZ: & 912, A% 1350mm OBUK/ A 7 3 K&, ThEh@mTEoOR2% v
~YVIZERE LT &35,

1) Bukx27 U —r
HKGEOREIZLDE, A WAKFICH FLTL 27T AF v 708 =— VED ZHN
BOKR Y THIZAD , BUKR T OA o _RTTHEE DENRAET D, TDD, Hiax DR
TR, BEFRORARBLIUHODOA 7 UV — 2B L, ZHLORYOBUKK 7 I
~OFMNZEB EEERE T 5,

X 5.2.1 (\ZHTHOEUKAER > 75 O T m X & Wik X & o~ 9,

M
\ \ 4
6%
= —H
e W
1L | P4 _ —_—
> nu.uH- 7\>§ Ve .\__uu:.:m,z }_
L ~ = T4
L
g
vlT!..m; c
_rmu-u - ) .
Jtake Pige ND1350. ‘ —‘;& ﬁ
era »
\ i FCL a0
Y -
wh vy .
AT — - I
L M0
DLrL3900 DLe15000
Higt - JST

K 521 $EIAKRY THBOBRE@DE - Bk
2) BUKAR 7%

a. FEARRBGEHRM
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% 521 BKRYTOERZEHEHE
HEHEA gos ik
Ko7 H & 127,400 m* H Phase 1
(168,000 m*/ H) (Phase 2)

B AR A A KA +157 m LWL

SR AA Fr KAV +164m BEHAR T HEER R & LT
(A 2 A0 DS KAL)

BRAR L FEERE Max.: +19.5 m Frax B KFFOKRAL ( FlEAK
f7+157 m 7> 5 +16.5m)

H- RIS 7 HE S /K EH 1.5m

R T JE YRR (REE) 1.0m

BRR T 2ER 22m 195m+15m+1.0m=20m
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R TTERDIERE

Kb LR TR OBEDT- D

BHAMEEZX DAL TD 320K T, 1)

MEE RN AR > 70 2K —F =R 7 ) MRV VIA RIS & R 7 % LSRR 2,

£ 52212 =00 % A ORGSR T,

& 522 HKRYTERADOLE
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HH el AR v PRl s
AU i C 41 o Wi C 41
el H.px> N
%;iﬂ%;jg AT AT AT
ARG HEAT F =T F—7 Ja—Rx
KEL7ZHEEOHRIZ | BHMiThH D, 7 Z v RERICE AN
o e Ewnwry 7 hE£L WA 7R T 6 o0 e
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METWE | S F Y s A b5,
L LEMETH D,
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NPT RT Y TR | Bzl L, VAV WA SV ()]
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/N N A 3 B D EUK
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MR ET D LEN
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g oFER, ERKRKPE—F =R T HZ LU TORANGEET L2 L LT 5,

o 1994 FIZFEE SNTBEFEARKFE—F =R T 1IEF T4 THKERB IO AV 4
HABIZBOTRER R I TA SR 20FU LB SN TEX-EENDH 5,

e NPNLIX., 2% A TOR 7 OEGREEICH LEWREBRZ A LTV 5,

o RFBD AT T U AOREN/R L BEFOHEIANTRAR S 7 LI L TH | ART /R—
DMBMENMELS . AT F oA FIEFICARNTH 5,

o WENHHETHO ., MR ERIEEZLE LS Lz,
o HUKR U THHEHOHMMNE SN TE D A=A ZF 520,
c. NUTREIERTHEE

FF A FHKGEOPIET = — R by =Ry IRt a2#E 523 1077, 77, BED
BUKAR > F1zonTIE, MEET, EFHORAZ R L LTHROEE LT 5,
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5. FHEDWE

Raw Water Flocculation Basin

Intake Mixing Basin Filter Clear Water

Pumps Receiving Well Sedimentation Basin Reservoir

Coagulation
Pre-Chlorination Coagulation Aid Post-chlorination
Mekong Distribution Pumps
River Transmission Pumps
4

L—Q?D'T @

d

u
Hh : JST
E 522 #HZRFFAERKSONETOER - 70—K
% 525 HKEBOWBE
fige 4 ~HE. B [0k
#%/KI (Receiving Well) f@}??ﬁ ) — &

JKAE : HWL+176.50m LWL+175.50m
WRREER - T= 2min, &5 0 V=240 m®

=S M=y b i ixi i P
SR (Rapid Mixing Basin) L (44000 oo
e KIS K S IRFn

A= AD; i i Brip= 7 U — bk
v 7 JERk#L (Flocculation Basin) Tt 4 (44,000 1)
518 R W Sl I S/ =W
T R IREH] - T=24min, PN PS5 < V= 12.20 cmis

ThiH  (Sedimentation Basin B ) — M
TR ) %k 2 #h(44,000 m¥ H)
FmAME © Q/A=17 mm/min, AL PEE © V=0.38 m/min

‘IE'J“ Filter a7 ) — N
Sl ( ) M 4 L (44,000 m¥ H)
A LS 7= 0 77 m?, AuEmEEE : V=143.00 m/H

WieR 27 (Backwash Pumps G #HARAKPE—2 —R
s ( Ps) EHC3 B(2 B 1 )
M-HH & 15.5 m¥/min, HEHE: 10 m, B— % —H /)t 45 KW

‘jDT_ Blowers };Figit m“‘y U»_y/];70\ {i%jéln%%'ﬁf
( ) B2 B 1 FH +1 T
M- & 96 m3/min, M E: 35 kPa, E— & —Hi/7: 110 kW

ki (Clear Water Reservoir) =7 U — b

i : 1
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i : JST
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THIRADBERFIZ TE D K D IZoBED ETHES N5,

3) 7 u v JIAH
R E TR 7 ey 7RG, Tab bl LR EZR AT 5, RS GT E
100 sec-1725 20sec-1 #if L+ 5T —/"— - TJuFxal—ra L EZEATSH, 7uvrE
h T o2 KEER 1T L 0.3m TIHRIERRIZK 20 9 TH B,

4) kit
BERX DL MLIZA) 20 m RO 7 o 7 — % b KR T 5, BERR LB O E 723k G 156
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a.

® 526 BRDBUROELHHREET

HH BHIE
A 8 h
7 ité 1hi F: 77 M1 #4720
A 1 FE 6 m/hr
AU N EE: 1.0 mm (%)% 4R 1.3)
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WIEREH GREHE) - 20 minutes
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AT 7 = — X 1R R2MERY, 7e—X 2¥EETCIT 16 ML 72 B, AT
BERR L [Fl— & 3 D 0MEED B L OBERUIE 77 & HIZAWWAE M LD 7 8 D TPk B3N
265,
Rk Aimh D FEERREHE TIEE 527 10T B TH D, .

® 527 HFRDHBHOEHRAHET
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TFEAE K IEE

725 KDORRFSEE TR AT 503, TEEAKEEITEKR ) AV R ERAT 2 L5108
Wd 2, ZAUIEERDEZ a7 U — AT T HRDNE & | G L2 BRI 1 ~
27 AL Vol RHIMZET 7D Th D, ERO & Z ARG LT AR SR oM A
BEL 72D, RMOABELRCTEZILa 7 ) — AT TONANCIRAICAGEZ O NAELD Z &
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J ANV TR K EEITHEGE LG E TORDICTHDO ) ANV E TS H T bbb Ay

TTYANESTH %, ) AV AT EERAKSEE TR T OKIEFEEICB O TROER D %
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b. AiEFEA
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ZOHBERE LTMANZHEESEDMATA REikid 5,

C. WPEKEE AT A

BER% DK S AT DT HYEK S HiEAKIED S AR RS b oo m 2 KA Bk S,
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TR EZTHT 5 & AR OWENHMT 5 2 Lo b,

ZOMEENET OISk E B, AR T TERE L, iR & iEdt & Ic kD
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Gy B RUUKTE (5~8 43 2@, SRS TnD,

d. Aty
FF A VKT 1980 FELURERS S 41, 1994 4 — 1996 F D I tfEds KX OPLIE THFH 5=
fili S A7, SUE THBIRIC IZBERR At D A 0 1 35 FAREGHEE D 72 60 DEfi NG 1 D H )
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5-11



5. FEOMHE
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SN D, THHITETARGHET iﬂéﬁnu (CHUD 2 DRRGHE T D, FRITKR 713
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AR T L Zethe T 0 U ORI REA E 5.2.8 I0RT,
& 528 FHEAKARL T LR ITOIDERLHE

WiPEAKAR =T ay
= KEXEAKAR 7 1 —% U —X—ifif i
=T ay
(7 7 BB S IUH)
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F— & —Hh kw 45 110
(e \Y% 380 380

g JST

6) HIIEAL T A
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o

#+ 529 H/KUNBEBIZFEHTIER

K4 fEH B Y FEAR
Wilg N R (ETR) R FSSL/ep byl
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Wi JST
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#: 5210 ESFAEDFEHE ()

BEAR T Za NN RY ~w— GIEAES G317
FeK (mgll) 100 1 1 2

SEH) (mgll) 35 0.3 0.5 1

Bl (mgi) 10 0.05 0.2 0.5

Hidh : JST

a. FREE/ N REAV AT A
AV ARG TR SN TV D EEREE N AT 5, R S RiT2ecm
IABFHRIC K > TFRP BUKFENIC T 10% £ 7215 20%IRIK ISR L. Z DRI A2 EBR 7
THEAT D, RN RFIEAY AT LD EREFEIMIFEIILUITO LB ThHh D,

Wilig /N RIAfRis % ; 4 %
VA RIS & ; 15 m®
HEAR 7T O ; A Y 7T AXEER T
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HEARTOEE ; K(Z7=—X1)3(FH 2+ i 1)

IN(7 ==X 1) 3(FEH 2+ T 1)
IN(T7 ==X 2)3(FEH 2+ T 1)

Wil N RIEAT AT LD 7 v —MEX 523 R8T EED ThH D,

ALUM FEED SYSTEM FLOW DIAGRAM _._*
J— ey — _'], RAPID MIXING
L BASIN
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5 .
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MR L, SR Y ~— RO DIC, FRAED £ 5 7y r—VBOR Y v —
2=y MERET D,

7=V Ny lr— U BE N FIRE S AT A

(k7 ¢ — —fF, RS, rEdE L)
e 2B (HH1IA, TH1A)
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RN~ =L TR O R 7T THEASR D,
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RY v —HEAT AT AO7 B —RIFH 524 (TR EHBD Th b,
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L —_—
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1
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PUNFS LARGE

High o JST
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c. HEFEATAT A
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VBRI THY AEE TH LD, WIERLRIEE & AN —F — DI IR S ATk
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HWFREAT AT JILL IO T EEZER D OB S LD,
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o HHBFRUANEHFWVEA A 1H
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o WHENAHFRT AT A 1 3%
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17w, HlEEE 2 S Te)
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. RAEBEFvEXy R : 1 4
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Q=~95,0003% R . N . « |Tank -
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Energy dissipation by flow control valve
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Y ) . . .
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\ Flow Meter
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Auto Flow Control by throttling motorized flow control valve
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7I—X14% 49,389
7I1—X2 FikE 150|DIP 29,643
200(|DIP 23,885
250(|DIP 9,677
300(DIP 18,277
350|DIP 6,856
400|DIP 3,256
450|DIP 210
500(|DIP 2,607
600|DIP 845
700(DIP 2,308
7I—X24&%t 97,564
BEt 146,953
Hi : IST 1ERR
=3 E

B

BHEEREIZ, 20 B a—F =L DEAKRRIEDOT I 2 b—a U EITV, M@ KERS L
KIEZ MR TE D0 AR L, BREHEOFHEREIZH - > UIFKO O, EREZF T

DIZOIZERT %,

HEAE

T AU I ARERBERETICE VBRI ERBESTHO Y 7 7 =7 ThD [EPANET]
ZHAWTHEZITH, 2O EPANET 1L, 7 AV WA REREFETIC LV EE TRE SN

TWAT7=, KEOERBENTIC RN Y 7 F =T Thd,

EHEE AN

BEHEFHBEOHESRMAE 5.218 1T T,
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5. FEOMHE

KIEIZDOWTIE, KA ClR/VKIE 16m 2R 5 2 L2 HLHE L U CERRHE 21T 72,
7277 L. WEE AL 16m 2R 5 2 & DSINEER K IC W TR, T ADHA KT A4 > B
HOX, B/AKE LM ZHERTEL LIV I 2 b—Ta & i1o7,

BHOROREIZOWTIE, ERROR/IKIEZHERTE 2 0RO 9 LER/NARO L O RE
L7,
& 5218 HEEH
HH eSS BE
B AL ~—BY T4 UT AR H=10.666xC % xD*¥xQM®xL
H: BRI (m)
C: {/miﬁ%’iﬁ (C 1)
D: EWNE (m)
Q: (}IL% (m%fs)
L: FHIEE (m)
JEEHE (C E) 110 M/P(2005) & [F] 414
IRFfEIAR S 1.55 e L, LRI OKiEhR%EHEE p.434)

IEfHI 1% 5 = 1.8665(Q/24) 0%
Q:— A K#aAE (mYH) (=160,000 m* H)

* FHCIIS R TE AMM - VAR ET — X D72 o 727280, B A KER S O /KB ek 5%

HE8F (2012) p.434 ZFEICERE LT

8t ¢ IST YERK

FHEICHW AR G2 5.2.19 12T,

=& 5219 KbrgH

fik=U 7 Bl K 1% HirAE 3 (m) LWL (m) 7 (1)
F A T EER | AT EK 171.21m ] 56m
KU T
VAN BRI T 171.54m HhA = 4 27.5m -
AN V% EEZSN 176.83m M & 4 24.5m -
VAN EE’SIN 180.00m Hi% = +18.01m -

4) EWEEER

Trx—RA1BLOT7 2—X 2 ZNEFNOEMGFEMELK 5213 LXK 5.2.14 (-7,

2 Guideline: MANAGEMENT AND TECHNICAL GUIDELINES WATER SUPPLY (February 2009) Ministory of Public
Works and Transport, Department of Housing and Urban Planning, Water Supply Division
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5. FHEDOPE

72— 1T, HOHXEZRIEE A EOHMX TAFEL 15m MR TE W5, F7-.
15m ZHERTERVWHR T T FADHA RT 4 v P THESISN TS 10m O KE Ll
TETW5,

72— X2 Tk, ATOHXKIZIBWTKE 16m ZfERTE TV D,

Xamkhe ET

Chinaimo WTP

Salakham ET

Pressure
10.00
15.00
65.00
75.00

m

HAER ¢ JST 7ERk
E 5213 EHFEHRE (7xz—X1)
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5. FHEDOPE

Xamkhe ET

Chinaimo WTP

Salakham ET

Pressure
10.00
15.00
65.00
75.00

m

Hii : IST 1Rk
B 5214 ERHEER (7z—X2)
B) AUEFUBLIOTLATEEAE S R T AOREKE L EAE

FF A BEARGEOEKIL, BFEOEKEEZHANTR X e A rdskElictkshn, =
D% HARTETIC X0 S 28R 833 50 0 I BEAERL KA 12 L 0 Bk SN b, BEAEEKE D
B U EBIKIE DAY GER 885m) D Jx, BELFED 0D D5 300mm 7> 5 450mm
IR Z &5, ZhuE, 15.23(3) Bl AT AOFARE ] TRLEL DI, Ry
B EBEKRE b D E KR A~ DK B he— L AR EE LD TH L MBREX
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5. FEOMHE

K TIT R WF DO OEAE (1980 HE~1996 EATFR) 1X. 7 = — X 2 1Txfht L7~ 25/KEE
NH Y ORERENHERBRBEHINTWD 72D Z OERE ZIEHT 5,

IS DEZEKFE N D OFEIK 45 KIBI L E AN IS D E R E SN MO T T A ENDLD
R AR BDEERKDOKE KX LT L7 Y s 5,

# 5.22012, R X U BLOY L7 @ZKAE o AT BZOFRR S D EEKE OIER %7~ 7,

& 5220 RUBRVEHLYBERKENODHKI) FICHBREINDIERKE

71—X ERKE BEAKRE | BEAKE ek mRE O# gE EE (m)
7I1—X1 |RoEY HEKE mER 450 DIP 885
71—-X2 |RVER> EkE B 150 DIP 977

450 DIP 210
I 1,187
mER 150 DIP 2,300
250 DIP 781
NN 3,081
BAE A 4,268
Y LT EKE Ei 150 DIP 3,411
200 DIP 3,225
300 DIP 6,783
/et 13,419

e | -
BEXE A 13,419
7x—X1, 24&% 18,572

HAERL : JST 1ERR

(4)

Y5 B LEEAE L Z—~DEKE LEAE S RT A

BEF DY 7 J1 K@ 28K D & 2 BN O Z2 B K L 2 J58E L CL T 0 AlidkE o Z— &
Lfﬁﬁéhéo_®#7ﬁbﬁmk/5 i BEAF O B 2R KN 2., B LU EZe Kk &
H AR B 72 0 \ﬂﬂiﬁbkﬁﬂb:éiﬂﬂiﬁbkﬂﬁ ﬂé%ht{%*é‘f B2 ~K T D85k
ROTFEMENMEZ OND, BT LEKkES X —F, Z22PHLBHERRTFICEY, ¥ v T A
%mw@%%iu7%%%4%@K%@%M@ﬂ@%iw%ﬂﬁiy%%V¢b%®$w
DR~ DEAE I ST B,

FF A FHEKG D O AKIL, — B S5 H ERCKHL (75 & 5,100m°) 122 EEK S i,
zz ﬂ%lwmnwﬁﬁmmmﬁgzmmn@ﬁ&%%ﬁ@:%ﬁéhém:ﬂgwm@@
ARt (8,600m°) X, 7 =—X10H KR (33470 MY A) @ 6.2 FEEIC, Ak
Kia/kE (36,818m*H) 1% 5.6 FEE 4 IS5,

FHIOFIFI DD, Bk DL KE & i’ﬂj:ﬁ@ﬁ I— RO EDO RCEE LT, # EAKMOE
2R KAl i X B, i EAKAE N G D I ZE KA | 2 Hh AR | 5 éﬁ’béﬂ‘/7i
XouEgkans,

L D20 EDL D OZET 1O OZEEBRM P LI L 7025, WAL EBRAHIILLT
DEFHER DR SN D,
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5. FEEDHE

o ZFE2E1 2 (22 kV/380V x 1,000 kVA
o 22kV ZEBIOT 4 — & —i

e 3BOVEEBBIVNT 4 —F—H&

o KRN THE

o it X OVUKALHE 745 % i

%] 5.2.15 (2. Y7 HAlEAKE X —OVEHAEEK & Bra i EKREFS IOV ZR KRS o Wr
XM % 7~

E
E
# ]
i L T i i,
e k g A Ci
] L i |—aone
,E’; = i A | L cmse
& s
w | e " suw s s | we
™ o o
o ot
S

Not to Scale
HY B - JST 1ERK

B 5215 Y¥5HLERKtEVE2—OTHEERLEFHFIH LKELESRKEDOKEER
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5. FHEDOPE

FF A TFKIE O YT I AEZEKFE ~DEKIL, B/l A8 700 mm, EE 5,815 m D1k
KEOHRBEICE VRSN, 7=—X 1Tk, AHARESLT36818mYH, 7x—X2
TiX. 749,090 MY HAXFF A BFEKBEEAR FIC LV EKRKEND,

£2. BT D LRIKE = b ORIKIE, BEFOmIAKIE R L OHER O @2kl 2 b 0
BARM LV ELND, £ 5221 ICY T HAEKE L X =0 BEIKSND Y — U ITHif% S
D IERLKE DIER &R,

% 5221 YSHLEKEVE—OEKY—VICHFBEIAZIEKEOOF. EESLUVEER

(%)

71—X EXRE | BAKE R AEE (mE>S wE EE (m)
71—X1 |#EKE R 700 DIP 5,815
FikE B4 300 DIP 2,308
500 DIP 6,221
600 DIP 10,209
DEF 18,738
mER 400 DIP 877
500 DIP 724
600 DIP 1,093
800 DIP 1,341
1000 |DIP 2,224
1100 |DIP 258
e 6,517
EAE & 25,255
71—X1 At 31,070
71—X2 |BKE % 150 DIP 6,896
200 DIP 6,879
250 DIP 3,532
300 DIP 2,408
PEE 19,715
R 150 DIP 2,682
200 DIP 420
250 DIP 2,487
300 DIP 6,765
350 DIP 841
400 DIP 1,679
PEF 14,874
71—X2 4%t 34,589
7I—X1, 24% 65,659

it . JST

FF A FHARENPS DR TEHEIC L BEAT AT A
FF A FE KGN DHERER L TERXICIVEKRKEINS Y — 2BV TIE, BiAkRy hU—
7 OIKEMEATRE R B BEFRLKE O R ORE ~DOA R A SCBLKE DO 72 72 AR e S o B
LB,

5.2.16 (2, F 7 A THKRED D OEIKE OATEE 2D EIR K H & Fr7o I8 OBLKE
DR S5 X 27T,
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5. FEDHE

Direct Pumping
Distribution System

Phonthane ET System

Chinaimo WTP

= Distribution Pipelines (new installation)

Salakham ET System
7 Distribution Pipelines (replacement to larger

|====="pipe)

Red line Phase1l

| Blackline Phase 2

HIBR ¢ JST 7ERE
52.16 ERKEDHBREAS LUHENLELRXRM
(FFH4EHKBHOEERYTEZICEYEBKEAhDEY—2)

# 5.2.22121¥ 5.2.16 TRIN TV HEUKE DIER &R T,
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5. FHEDWE

£ 5222 HRBAHIVIFRITIEKEOOR, EESLUVER
(FFH4 EHKED LEERVYITEEIZEYEBEAKESAZY—)

7x1—X BERE | BAE MR e =g:3 wE EE (m)
7I—X1 |BKXE wEk 1000 DIP 2,354
/PE 2,354
e 600 DIP 576
700 DIP 2,031
800 DIP 4,589
1000 DIP 4,728
1200 DIP 3,156
/PEE 15,080
71—X1 4&it 17,434
7I—X2 |BKE #Ex 150 DIP 11,838
200 DIP 13,112
250 DIP 2,877
300 DIP 1,623
350 DIP 3,890
400 DIP 714
500 DIP 2,607
600 DIP 845
700 DIP 2,308
Sub-Total 39,814
mEk 150 DIP 1,539
200 DIP 249
300 DIP 698
350 DIP 2,125
400 DIP 863
Sub-Total 5,474
71—X2 &% 45,288
7x—X1. 24 62,722

HiBh : JST 1ERR

53 HETRESNBEROEERSEEHE

AR TR SN D T 7 KBk O JE SRS B 1
HHNEIR S LD DR WHERRE L AZ — o ORRGHEARa 7 M E LTRSS TERBY, £
DOEHEFFEHEFE O IT, £ 531 0K 2 cF Do,

BIEID 4.4.2 TR HN7- X 91T,

S HIT, 522 DB LU IL)ITFH SN/ L 91T, AFZETIE, FriclKERER=E & hREE
FEORENFHE SN TND, ZNHIZED | HKRGA N — 2 IKER L OUKEERIZL
SR AE AT L, EiGHERE O - DI 2 M 2179 2 E RN TEX 5,
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5. FEOMHE

=L
X

BKAZ Y —v

JFKBOKAR 7
JEKBUK AR > 7 3

TN

A=R/8 5%iii)

Pk

S it

WiER /N R AR
R~ —EAGAH

MR E ARG

B Z 0 LK E S F—D
EIK B

R Z U BLOY L7 &L
IKF A~ DK A

B E = F v AR
M ~DOFEK R > 7 7R i

% 531 FHRKERESROEGHFEEHE

TER
FEARBNCHE A ~—8 D WITKALHREIC &
% HEhiEfs
HIZ 2 & () O~ =7 VIEEEIC L
DIHERETF = v 7
SR EAIAZAN 1L
Ry THHKEDOE=XY L F
EHE 2 PETR

BB & B Kb R

iR N RERIR O Y 22 /R L 58—
7R E AN DOHERF
ETERGRIC & B K

AL LIC X DR R K

FEAREERGUIIE L, A7 T vva
FAKIZ & B A & B4R

ABKEOET=H2Y T

K — 2 KB O fci Ak

T Ak 24 REf OMERF

T 172N 2 RYRIRIREE DR

WEI 22 EARDORE

W ERRE DR Y ~ — RO

W IEREARORTE
BREFEN A a LT —DHARBLIW
—EIREHERRC X 5 ER

W IEREARORTE
FRFNEEE O E WY 70 BB E S

HEIH D WVIEFENC L D EKR 7T
DOEKkEZ L ba—)b

By 7O ey 7 NiEis

HEH D WVIEFENC L D EKR 78T
DOEKkEI L ba—)L

Ry 7O e 7 b idEs

W IEBLKED 7= D DR FELHEIEIC X
LR THHEa Y hr—L

N/A: FRIZA T AR E R L

H# : JST

54 J7Ii—X1BEDODHBRE
BEEHRATO 21—

54.1

T2 — A1 BEOFEEAF S 2 —VE

AT IR
A—H—==a TS A
T A
* N/A

* N/A

s MAEDAY 7 4 ADPAZETHD
Y

o EHR 2R

* N/A

o WEZRE D AR O EBE) 72 R

& AEOHHFE

o« MIFEDI Y —= T

o« MIFEDI Y —= T

o SR APFIRBIER A O 7E ) 7

AR

o E KK DEIL S

o E KK DEIL S

o Ry T lrr— JTHHEEO =T H
k=7 Hx
o JT UK RyR Ok

K 541 TR T, TOARTVa— UL FEHABUTOMHZEST 5L L LTHRELT

AT

Q) =P NOBEE
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5. FEOMHE

(2) FEAHRRE 12 7 A

(3) ANFLZZH% (1ICB) :15 » H

- AFLIXIEAERK & JICA [RE
- AFLIIR

- AFLEFAM

- AALEHEASE R o> JICA [RE
- BRI

- IO JICA [FE

- BRMR (LC) oBER%

N N N = A
RSRS AR AR IR RS A
J0 IO OO0 IO OO0 IO OO

% 541 BERERXT7Pa1i—) (7x—X1)

2015 2016 2017 2018 2019 2020 2021 Month

IEEEEEEEECECEEEEEEREEEEE
[EEEE_EEE S o

Pledge

Signing of Loan Agreement

Consulting Services
Selection of Consultant

Detailed Design

Defect Liability Period

Selection of f Contractor

P/Q and JICA Concurrence Common

i - in all packages

Package 1

Preparation of Tender Documents and JICA Concurrence IR EEE R R

Tender Period
Evaluation of Bids

JICA's Concurrence of Bid Evaluation

Contract Negotiation Package 2

JICA's Concurrence of Contract

Opening of Letter of Cregit

Issuance of Letter of Commitment

clom N AN O ® ®

Land Acquisition

HUBR - JST 1ERK

542 MIFE
(1) £ b4

FFAFBUKS - KRG, 70 LEKE S Z—IZonTIE, B 2 EH LR 60
THELRD0, ERGEZRM L, oL HMMAOFfR (B, B (E 4
FIZLVE L ECTREAERT 5,

BENBLEICHOWT, HEDE OB 5 WEICIsEsi L ORI oMiE e & 5 &2 A
%,

)  BukhiEx

HOKBER S DN T, BN BEAE BOK S s (Bt L 72 e I T S 7200 MRS IS &
leo TERDZNEY, LTHERORMANTHER Ny 7 BT RO 7 LY 2v) TITH. BUKE
DATRITE @HEE TiE (AT L L) (2R 01T 9, HEE L5 T ORI ST BUKHEE
ERF OB AR AT D, BIESZHUT A = ARSI (IR 2 RFFEIC &0 8RET 5,
RARE NI BN D8 R 2 TR REL L, S (H JE8fh) SR TR DMiE L T2,
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5. FEOMHE

©)

(4)

BOKE DO 1%, Ao W oO# R LF2EET20END D, #-EmIT R Em O
PEdE. VBV IC L DRRERIET 2 EER T HFTHD,

KRR

F— W TR O KRR ORE TH T, EHMA & 220 | SRR ITIR O F T 1 K5
MHBEFOE ETHE LT D700, THEHHETICEET 2 M2 E T 5 0E N D 5,
eI 5~10m FREE T, BERICH D 7 = ADOWMEBIR T HER/LEL D, ok, EHM
(ZITERH D0, ZOBMIITRE LGN E IBET D,

BB KRR I O B LFIC OV TR, R A ERN LN b0 LHERD
72, BERREKEF DY) 0 3 2 THITIT AWK TIEZEH T 5,

AREUKE RS

NPNL OH A R A %A EEE L . 088 ¢ 300mm LL EIZ A 7 & A Ve . ¢ 250mm DL T
IZOWTH X7 XA NS & V5,

MXNPNL DA BT A Tl 250mm BUTF OBUKE IS 7 2 A VEE, 3 L <IZuPVC
BEANDZLELTWD, AEETHR T DEKE AR EETHEREFR TH L0,
FUIANRGFE DL T D,

gk TIEIZBEI TEL 75, ZRWGERO BN TEEODAZEMAT 5, EHSMHE, 2hETo
NPNL T Xk 2 THIEHE A E 2 THEIEED 2.0m LLEE R A38A8 I E-EO 2T 5,
2.0m R OBEAITHERY &5 5,

543 IEEHMMOFZHESLUVRZELE

(1)

(2)

AREEFERMINMNE & 2R D EBRMELO 5 B FREICHOW TR ER DNIMATET 2 LE R H
Do TDWENPOEAL b, W, LU B A, R, a2 V=T Ry T
AWM KE HV VL L IR, 2SI EEN TR TH S,

ool A\ R

ek (R 7, =4 —, filEit, ~V7H fTEOMFE )

R

BH (F 7 2 A VERERE)
Hrr (fEeht)

WO RREDP LR & Ie DRBRTTIE

HeE T 3E (BUKE THRICMEL 72 5)
KWk TyE (BERE K ZER L2 O OEKSBILE LRICHKEL 2 5)
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6.

¥
2

LA

6. RIRMAEERE

6.1 BEXNFRMBBOBE

AFEICIVERSNDEUKA, HKSG, BKE, SAUKHE, BlKE TER O ERE 2
BESD70, 26O ER TEMONIET D 4R (Y v X T 78 YA 75 R,
YA BIMBLOF ¥ 27 U =) (IZOWTI Y FEMeEmAIE LT,

HRMERS T
RBEOMIHE TDOFEGITONTE 6.L1LILTRY, BHEZ T ¥ OMFHIATTE 20>
1212, TAADKEHETFZRLR L T\ D, EORBGAME D L TABDEIEGR ED
IR TH, RV, Lo T, DEERITH U TOREIZRAILE R, Lo L
5. DPEERIE TP BN Ao 7o G813, EEEL O BLERH D,

* 611 REE9HM (2013 5)

)

No. | FARLfk ER RiE (%)
Lao Mong Keummeu Tai Noua Others
1 Z A LfR* 54.6 8.0 10.9 3.3 23.2
2 Yy 2 99.48 0.35 0.17 -
3 INKYA T 99.02 0.35 0.22 0.01 0.4
4 YA H* N/A N/A N/A N/A N/A
5 Fy BT — 93.31 0.6 0.32 4.74 1.03
*HAEABIZBNTIE. REDFICHRIMIERIEIAF TEGI oD MERICLS L. Y I TIEIFEALDRIEIESHKE
DETHoT=,
B R EERARBIURE
2 =ARE

2009 /5 2013 FE £ TOEWRE O k2K 6.1.2 (TR, 20134 Tid, YA B X EICE
T 5 3 ARV T, T NTORMTERNE IR S TV,

F 6.12 4BWICHITHEEHFHH(2013 F)

No. | E#R, &R AR AR
2009 2010 2011 2012 2013
1 e T v N/A N/A N/A N/A N/A
2 BT 0 0 0 0 0
3 INEYA T g 0 0 0 0 0
4 B Az - - - - 3
5 Fx BT — 39 0 0 0 0
it HE R AR LU IR

AREOES -
AN DEFIL. Decrees on Vulnerable and Standard for Development during 2012 and 2015, No.

309/PM Nov. 2013 D 3IHIZLA T D X 9 ITHE STV 5,

- BREOEEIL, Flnd LIIMNEZBE L, —ADO— NY72 0 OFHFE,
1)[EFH4T 192,000 LAK/IA/A & L< 1% 24USDBA/A LLF.  2) #7123 T 180,000

13 1 USD = 8,000LAK
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6. RETHZAE

LAK/A/H & L< 1E 225 USD/IA/H 35 L 183) #Bifilc 350 T 240,000 LAK/A/H & L < 1E 30
USD/AN/H &35,

(3) HEA 75

SRR PR L OB R A FE 6.1.3 12, E-ABHHKRE X O b kE &4%%614
[T, AR OENERIT 100% THDH, B E T T v LIKEAMIC X 2 KEE K RIT,
ﬁﬁﬁi/%?/ﬁin%f%éﬁ\ﬂKiDﬁEO%ﬁ%D\vﬁ%ﬂﬁﬂ?@lm%

INRY AT ETIET0% TH 5,

#* 6.1.3 WM. PREE L UEILEQ20L3 F)

No. LR 1Yl Wk | 7V=y FR &) A= S
& | 7 & Nursery | Primary | Secondary | University (%)
1 HHEZ T v 50 349 243 387 96 N/A 100%
2 Yy 2F U 6 104 42 41 19 1 100%
3 INRYA T 7 36 37 55 17 0 100%
4 YA EH* 2 130 48 70 12 2 100%
5 FX 2T — 1 109 32 39 19 0 100%
*Rit LR

HiEE: &ERHERTER

F 6.1.4 BHAKES & UVKEZRE(2013 )

No. HH R BOBHRIR K B R
Bottled Water from Ground Water Supply* (%0) River/ground
Factory (%) water (%) water (%)

1 HHE T F v N/A N/A 72% 28%
2 PN 100% 0% 100% 0%
3 INKY A T 100% 0% 70% 30%
4 YA L 95% 5% 84% 16%
5 Fy BTV — 100% 0% 95% 5%

FEHEE T F v AKEARIC X DS
HB: & ERifETEE

62 BEHEFEZRIITAREDOHIBEIVR—RY FOBE
FEOTHEEBIOMEARICBWT, IXTOFEREa L R—3 MIOWT, BHABIO
AR CEEN R E L KET A REMII TR SN TV ALY, THEEO THEICE b2
IEENC LD BAREE~DOADEEIZOWTIE, BN b TFREINZ (16.5.2 IEE 55
ICEEMA TR, Lo T, 22 TIEHFEEa U R—Fy FOHSEEIC KT ATEENEIZ DWW T
Bt LT\ 5,

FF A EHKIGILE

B LWEKS R L OBRE R, BEFEOT T A BHAKGHRNICERXTETH D, Lo
T, HKGHERIC X 5 IR A L 7w,

BUKERR 36 & ONEKE DILIRE K UEIR

BOKHEE% X REF O BUKFERX IR S VD &, HHIBUSIIRA LRy, Ez, BUkhiisk &
WK 2 O CEKEIZOWTIR, Wi 2 W+ 5208 IR TETH D, Lo,
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6. BREIFLZMAIE

MHIAFII TR, BKEHERIC E 729 THETIX, 2NENK 4m ZHHIT2 2 &2k
50

B/ AR DIEIRIS X ONE5R
B Kb % 13 () ¥ K 35 & m 28Kl 2 78 < KB B L) HE PRI KL Z & b 72 5 @28 K8 C
W ESND, T A TEKENDORKET, BEFOV T 5 AELEKE G NIZES T E
DEZERIECHEE S LD, B LUWFKY & BRI &2 D7e < KB IR AE FICHERE S D,
K o THHEAS TR E LR,

6.3 THARIZEITZESE L UEIREES

REHASEREICRDIED

REBEALSE IR B IED RIS

BRECAE BRI AR DIE T 2 # 6.3.11T5R7,

6.3.1

)

# 631 BREHSREICHRIED

1 Constitution No.25/NA States the responsibility of all organizations and
May 2003 citizens to protect the natural environment and
natural resources of the state
2 Environmental Protection Law No. 29/NA Specifies principles, rules and measures to
December manage, monitor, restore and protect the
2012 environment, natural resources and biodiversity
Ensures sustainable socio-economic development
3 Ministerial  Instruction on the] N0.8030/MONRE| Establishes uniform environmental and social
Process of Environmental and December 2013 impact assessment requirements and procedures

Social Impact Assessment of the
Investment Projects and Activities

for all investment projects categorized as Grope 2
in Ministerial Agreement No.8056/MONRE

4 Ministerial ~ Instruction on thel No.8029/MONRE| Established uniform initial  environmental
Process of Initial EnvironmentalDecember 2013 examination requirements and procedures for all
Examination of the Investment investment project categorized as Grope 1 in
Projects and Activities Ministerial Agreement No.8056/MONRE

5 Ministerial  Agreement on thelN0.8056/MONRE Categorized investment projects and activities

Environment and Promulgation of[December 2013 into two groups as: (1) groupl shall prepare Initial

List of Investment Projects and
Activities Requiring for Conducting
Environmental and Social Impact]
Assessment

Environmental Examination (IEE) and (2) group 2
shall prepare environmental and social impact
assessment (ESIA) and classified the investment
projects and activities into 5 sectors as: (1) Energy|
Sector,(2) Agriculture and Forestry Sector, (3)
Industrial Processing Sector,(4) Infrastructure and
Service Sector, and (5) Mining Sector.

Environment Impact Assessment MONRE Gives instructions for preparing an EIA report

Guidelines November 2011 | pursuant to the Decree on Environmental Impact]
Assessment

Agreement on National| No.2734/WREA | Establish national environmental standards as a

Environmental Standards December 2009 | basis for environmental monitoring and pollution

control on water, air, soil and noise
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8 Water and Water Resources Law No.02-96/ NA Regulates the  management,  exploitation,
October 1996 development, protection and sustainable use of
water and water resources

9 Law on Aquatic Animals and WildNo.07/NA Provides principles and measures to protect and
Life December 2007 manage wildlife and aquatic animals

10 Agreement on Drinking Water and No.1371/MOH Defines rules, standards and measures relating to
Household Water Quality Standard |Oct 2005 organizations and  operational management

activities, surveillance, monitoring and control of
quality of drinking water and water used in
households and service areas in order to manage
and promote consumer health through clean and
safe water for drinking and water uses.

11 Decree on the Compensation and| No0.192/PM Defines principles, rules, and measures on
Resettlement of the DevelopmentJuly 2005 compensation and resettlement on the development
Project project

12 Regulation for Implementing Decree] N0.2432/STEA | Defines principles, rules and measures on
No0.192/PM on Compensation and| November 2005 | compensation and resettlement of the development
Resettlement of People Affected by project
Development Projects

13 Technical Guidelines on| Prime Minister’s Gives instructions for implementing social impact
Compensation and Resettlement in| Office STEA assessment of development project focusing on the
Development Projects February 2011 principles and procedures on compensation and

resettlement

14 Land Law No.04/NA Provides rules on management, protection and use

Oct 2003 of land

15 Degree on the Implementation of{N0.88/PM Give instructions for implementing the Land Law

the Land Law June 2008 relating to the management, protection, use and
development of land as well as ensuring the
compliance with the set-targets and the uniformity
of practice throughout the country

16 Public Road Law No0.04/99 NA Defined principles, regulations and measures

April 1999 relating to management, use, planning, survey,
design, construction and maintenance of public
road. Article 20 stipulate total area of roads as road
surface, road shoulder, footpaths, drainage
channels, road slope and delimitation area for
public road.

17 Law on National Heritage No0.08/NA Determines the principles, regulations and

November 2005 | measures for the administration, use, protection,
conservation, restoration, rehabilitation of the
national culture, history and natural heritage

HiE8: JST
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FEHIT, FERFRICBIT D IEE B X O ESIA O 3FEi X531 70> 5 1 #9 (Ministerial
Agreement on the Endorsement and Promulgation of List of Investment Projects and Activities
Requiring for Conducting the Initial Environmental Examination or Environmental and Social
Impact Assessment N0.8056/MONRE 2013) (275 & 45 4 EICHEV . 413 BR B2 24T (Initial
Environmental Examination: IEE) & L <%, BREEZERHE (Environmental Impact Assessment:
EIA)Z 320 L, F¥ 0 LHEB AT E TIT, 5855 5F 72 ik (Environmental Compliance
Certificate: ECC)D A2 ZITHZ & & ENTWVWD, ZOWHKIZEBWT, FED Group 1 (2
SN TWDIEAILIEE 2, F£72 Group 2 IZ03H SN TW A AT EIA 2 F 2 E
THZENMMELEINTWD, SHEEEITOWTIE, ZOBKORNTIE 3.35 FA/KLHEE
¥ BICHEY L, TRTOMKMEEET Groupl LSRN TS Z NG, BEICLY
IEE D FESiAFHT b T\ D,

IEE SEhi FNEIL, BAFHIFER L UBRRIERIIMR 5 IEE Ft & #LE (Ministerial Instruction on the
Process of Initial Environmental Examination of the Investment Projects and Activities
N0.8029/MoNRE) (ZE®H LI TWD, ZOREICK D &, 10 EHEH OBSELH I IEF MR
D#DAEFAI L 40 HERONEFEAD, D L bE50 BXEAN, ECC & BT
LRDOLEHME SN TWD, BEFEOLE, FEFITERH T F v U RIRNEPRE
JHIZ IEE £ L, ECC O &2 D MERH B, ©

WVHFED IEE FLIL, DONRE (T &=k, 2 BoBRHEHaSH BIRFEHaSEICo
v TCliX 6.7 Consultation Meeting 22D Z &) TORE LRI, £ D%, 201542 H 17 H
f77C ECC 7 DONRE XV &2ff &z, 23ff&#7= ECC I%, B.6 Environmental Compliance
Certificate & L CTIRfF LTV 5,

JICA IZ X 2 RIBEHSHELE

WM HEEL, PMEREEL LT, JICA BREASEETVA K74 LLFHA RT7A42) O
BEENEMA L I TWD,

VHFEEIZOHA RIA CHESE, A7 3Y B Fuavey hepEaniz, 173V
B7uay=l NMIFA RTANTBWTI—RIIZ, IV A 2D LD LKIET,
RA[HIEEIT D7 BEOTRTHIETELEEZ2ONS] EHEShTWS, Y &
F3Y B Fudxs MIBWTIE, IEE LU ToORBEHSRUSTHE 2 M L. [ - &
IME - B2 G DBREERIRCT =4 Y B XL USSR E EMAH ORE1ERT 5,
Flo, FELZFERLDOVEZEDMRBREOMF LI L SND, EEASEEFHAEFRIC
OWTOHMAT — 7 RV E—Wikid, 773V A 7ay=7 NOBEERSLTERL,
TIAYBYu Yl FOGARIIVBEIISUTEET LI EEINTVD,

15 RREIRBR A AL S AR RIS T, FAGESE T, RFEEL LOWRBEEHICRS IEE R HEIckn
TIE. AP YS T5 & L72(2014 4F 9 A ),

16 Article 2.4 Review of the Initial Enviornmental Examination Report, Ministerial Instruction on the Process of Initial
Environmental Examination of the Investment Projects and Activities No.8029/MONRE)

17 JICA BRESHEARE A A K7 A > (20104F) 2.2 7 2V 5%
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FF A BHKGIFIEITL, FF A BEAGWNICALET 5, BFZEATIE. Buk o, #KEE X
T T A EFKRGDEK L TV D HURO K EREZHY LTW5, T A E5KGHEHT
D24 DOEREN, BUKD &K Tt AEFTOKEREZBEAERL TW5, £z, Zhb
OB VT2 T T A By /KR GEK Ik 34 T OKERIE %2 £ L T\ 5, 2 OBFSERTIE.
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IFEE = F ¥ CNOMOE KD KBEIZHOWNT HHRIEZFT-> T 5D,
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% 651 Ra—FEv45

1. Anti Pollution
1.1 Air Pollution C

Construction: Limited air pollution is expected due to heavy
machinery and construction activities

Operation: No air pollution is anticipated.

Construction: Temporary water pollution due to concrete
mixing and excavation is expected. In addition, temporally
water pollution from contractor’s employ’s camp/office is

1.2 Water Pollution C
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expected.
Operation: No water pollution is anticipated.

1.3 Waste B C Construction: Due to constructing new water treatment
facilities, waste soil will be generated.
Operation: Sludge will be generated in the process of treating
water at water treatment plant.

14 Soil - - Construction/Operation: No soil contamination is anticipated.
Contamination

15 Noise and c - Construction: Noise and vibration resulting from construction
Vibration activities is anticipated.

Operation: No noise and vibration pollution is anticipated.

1.6 Ground - - Construction/Operation: No activity that will cause ground
Subsidence subsidence is anticipated.

1.7 Offensive Odor - C Construction: No activity that will cause offensive odor is

anticipated.
Operation: Offensive odor would be generated due to
mishandling of chloride at water treatment plant.

1.8 Bottom - - Construction/Operation: No activity that will effect bottom
Sediment sediment is anticipated.

2. Natural Environment

2.1 Protected Area - - Protected area is not included in the project area.

2.2 Flora, Fauna - - Effect on flora, fauna, or biodiversity is not anticipated since
and project is implemented either in the existing sites (intake and
Biodiversity water treatment plant) or urban area of Vientiane Capital.

2.3 Hydrological - - Construction/Operation: No activity that will affect negative
Situation impact on hydrological situation is anticipated.

2.4 Topography and - - Construction/Operation: No activity that will affect negative
Geographical impact on topography and geographical features is anticipated.
Features

3. Social Environment

3.1 Involuntary U - Construction: No resettlement is anticipated, however,
Resettlement temporary disturbance to the neighbor near construction sites

would be anticipated. Extent of impacts need to be surveyed.
Operation: No activity that will cause involuntary resettlement
is anticipated.

3.2 Vulnerable - - No direct impact on vulnerable residing near construction site
(poor is anticipated.
households,
female- headed
households etc)

3.3 Indigenous and - - No direct impact on ethnic minority residing near construction
Ethnic Minority site is anticipated.

34 Local Economy, C+ A+ Construction: Positive impact such as creation of local
Employment, employment is expected.

Livelihood Operation: Increase water supply coverage will contribute the
well-being of residents in Vientiane Capital.

35 Land Use and - - Any significant impact on land use or change of local resources
Utilization  of is anticipated since project is implanted either in the existing
Local facilities (intake and water treatment plant) or under public
Resources road.

3.6 Water Usage or U - Extent of impact on water usage near intake needs to be

Water Rights of

surveyed.
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Common

3.7 Existing Social A+ Construction: Due to construction activities, traffic circulation
Infrastructures would be disturbed temporally.
and Services Operation: Water supply coverage will be increased after

expansion of water supply capacity.

3.8 Social - The project is purposed to increase water supply coverage in
Institutions and expanding existing facilities and extending water supply
Local pipelines under public road. Accordingly, negative impact on
Decision-Making social institutions is not anticipated.

3.9 Misdistribution - The project is purposed to increase water supply coverage in
of Benefit and expanding existing facilities and extending water supply
Damage pipelines under public road. Accordingly, negative impact on

misdistribution of benefit and damage is not anticipated.

3.10 Local Conflict - The project is purposed to increase water supply coverage in
of Interest expanding existing facilities and extending water supply

pipelines under public road. Accordingly, negative impact on
local conflict of interest is not anticipated.

3.11 Cultural - No cultural heritage is located in the project area.

Heritage

3.12 Landscape - The project is purposed to increase water supply coverage in
expanding existing facilities and extending water supply
pipelines under public road. Accordingly, negative impact on
landscape is not anticipated.

3.13 Gender - The project is purposed to increase water supply coverage in
expanding existing facilities and extending water supply
pipelines under public road. Accordingly, negative impact on
gender is not anticipated.

3.14 Children’s - The project is purposed to increase water supply coverage in

Rights expanding existing facilities and extending water supply
pipelines under public road. Accordingly, negative impact on
children’s rights is not anticipated.

3.15 Communicable - Construction: Inflow of construction workers from
Diseases  such construction worker’s camp to local communities will raise
as HIV/AIDS risks on communicable diseases.

Operation: Any activities raising the risk of communicable
diseases is not anticipated.

3.16 Working - Construction:  Inappropriate  management of working
Environment environment will raise the risk of accident and disease.
(includes work Operation: Any activities raising the risk of working
safety) environment is not anticipated.

4. Others

4.1 Accidents - Construction: The construction activities on public road would
increase the risk of accidents to the local community.
Operation: Any activities raising the risk of accidents is not
anticipated.

4.2 Global - Construction/Operation: No activity that will give negative

Warming impact on global warming is anticipated.
Rating

A: Serious impact is expected, B: Some impact is expected, C: Small impact is expected, +Positive impact is expected, U: Extent of impact is
unknown and examination is needed, Impact may become clear as study progresses, -: No impact is expected

fal::

JST
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6.6 FIHRFEFZETMOEE)
6.6.1 IEE ® TOR

A= THERICH LS EAERR ST IEE O TOR 2% 6.6.1 (2737, IEE(ZZ® TORIZ
RoxFEMEND,

% 6.6.1 IEE O TOR

1. Pollution Control

phase

11 Air Pollution 1.Collect information on present | 1.Collect existing information
air quality 2.Hearing from relevant authorities. collect information on
2.Confirm present condition in | similar project
the project area 3.Confirm content, method, period, location, area on
3H|mPaCtS during a construction | construction works and access road for construction vehicles
phase

1.2 Water Pollution 1.Collect information on present | 1.Collect existing information
water management 2.Hearing from relevant authorities, collect information on
2.Confirm present condition in | similar project
the project area 3.Confirm content, method, period, location, area on
3H|mPaCtS during a construction | construction works and access road for construction vehicles
phase

1.3 Waste 1.Collect information on present | 1.Collect existing information
water management 2.Hearing from relevant authorities, collect information on
2.Confirm present condition in | similar project
the project area 3.Confirm content, method, period, location, area on
3.Impacts during a construction | construction works and location of construction worker’s
phase campl/office
4.Impacts during an operation | 4.Confirm management system on existing facilities in the
phase Chinaimo water treatment plant

15 Noise and Vibration 1.Confirm ambient noise | 1.Collect existing information
standard in the Lao PDR 2. Hearing from relevant authorities. collect information on
2.Confirm present condition in | similar project
the project area 3.Confirm content, method, period, location, area on
3.Impacts during a construction | construction works and location of construction worker’s
phase camploffice

1.7 Offensive Odor 1.Impacts during an operation | 1.Confirm management system on existing facilities in the

Chinaimo water treatment plant

3. Social Environment

3.1 Involuntary 1.Confirm present condition in | 1.Hearing from relevant authorities, conduct route survey
Resettlement the project area 2.Confirm content, method, period, location area on
ZH Impacts during a construction | construction works and access road for construction vehicles
phase
3.6 Water Usage or | 1.Confirm present condition in | 1.Hearing from relevant authorities and local communities
Water rights of | the existing intake area on river usage around the existing intake area
Common
3.7 Existing Social | 1.Impact during a construction | 1.Confirm content, method, period, location, area on
Infrastructures and | phase construction works
Services
3.15 Communicable 1.Impact during a construction | 1.Confirm content, method, period, location, area on
Diseases such as | phase construction works
HIV/AIDS
3.16 Working 1.Confirm legislations on | 1.Confirm information on similar project
Environment working environment in the Lao
(includes work | PDR
safety)
4. Others
4.1 | Accidents | 1.Impact during a construction | 1.Confirm content, method, period, location, area on
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construction works

Stakeholder Conduct stakeholder meeting | Meeting type: Individual basis during IEE, group meeting
Meeting based on the guidelines of JICA | after drafting IEE report

and  Ministerial  Instruction | Target : Relevant authorities such as DONRE and DPWT in
No.8029/MONRE ~ December | Vientiane Capital, NPNL, DONRE and DPWT in Districts,
2013 village heads

HiB: JST
6.6.2 |EE #58

IEE 1%, EFT—4, AT =7 RN =150 & Y K OHBGEESIC L » TE S
7o IEE OFERIZEIUE, TRAEISNDIFEICIIZEBIIZFEA TV IO/ REF T
Thol, o T, FHICLHIERBADOKEITRINT, ELMONORENTHRE
NEHEBICHOWT S, WYIREBMEZH LD Z LIk 0 [EEE - S/ MERFTRETH 5 LT
ENtz, ERAOREX, THEEHIRI D BBREM OB S S S KRBT, KEIHHE.
FEREM O, e - IREVEO RO JRFTHIRIEYTH 5, LT, IEE O RBEEIC
DWNWTIERD, /o, Aa—E U7 IEERMROERELZE 6621 L, T ORI
SEAERL L7 sk & B % A.14 Scoping Form 35 X Y A.15 Environmental Check List
E LTS L7,

% 662 RO—FEVIBLUVIEEHR

No. Impacts Rating at | Rating Based on the Result Brief Description
Scoping of IEE
Pre-Constr | Operat | Pre-Constru | Opera-
uction/Con | ion ction/Const | tion
-struction -Ruction
1. Anti Pollution
1.1 Air C - C - Construction: Limited air pollution is expected due
Pollution to heavy machinery and construction activities.
Considering the scale of construction, however, the
negative impact from the construction works will be
limited.
Operation: No air pollution is anticipated.
1.2 Water C - C - Construction: Temporary water pollution due to
Pollution concrete  mixing, aggregate collection and

excavation is anticipated. In addition, temporally
water pollution from construction contractor’s
worker’s office/camp is expected. Considering the
scale of construction, however, the negative impact
from the construction works will be limited.
Operation: No water pollution is anticipated.

1.3 | Waste B C C - Construction: About 80m”*-160m* of waste soil,
which would be disposed of 9m x 9m with 2m
height will be generated from the construction site
of intake and water treatment plant. Domestic waste
such as vegetable debris and human waste will be
generated  from  construction  constructor’s
office/camp. The negative impact will be avoided or
minimized with appropriate management. As for
waste soil, it will be stock piled within the
Chinaimo Water Treatment Premises for future use.
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No.

Impacts

Rating at
Scoping

Rating Based on the Result

of IEE

Brief Description

Thus, no waste soil will be generated and
transported to outside from the Chinaimo Water
Treatment Premises. As for domestic waste, it will
make a contract on municipal waste collection. As
for treating human waste, it will install septic tank.
Operation: Sludge generated in the process of
treating water at water treatment plant will be
diluted together with the sludge generated from
existing water treatment plant and bring back to the
Mekong River through drainage. Facility to dry up
the sludge and disposed of is recommended to
construct near future.

1.4

Soil
Contaminat
ion

Construction/Operation: No soil contamination is
predicted.

15

Noise and
Vibration

Construction: Noise and vibration resulting from
construction activities is anticipated. Impact will be
minimized by installing wall to insulate the noise at
the site adjacent to house located next to intake
construction site and school located behind water
treatment plant. Working hour of construction shall
be limited in daytime (from 8:00-19:00).
Operation: No noise and vibration pollution is
anticipated.

1.6

Ground
Subsidence

Construction/Operation: No activity that will
cause ground subsidence is anticipated.

1.7

Offensive
Odor

Construction: No activity that will cause offensive
odor is anticipated.

Operation: Offensive odor would be generated due
to mishandling of liquid gas chlorine. The impact
will be avoided in providing proper instruction on
dealing with liquid gas chlorine.

1.8

Bottom
Sediment

Construction/Operation: No activity that will
effect bottom sediment is anticipated.

2. Natural Environment

2.1 Protected - - - - Protected area is not included in the project area.
Area
2.2 Flora, - - - - Effect on flora, fauna, or biodiversity is not
Fauna and anticipated since project is implemented either in
Biodiversit the existing sites (intake and water treatment plant)
y or urban area of Vientiane Capital.
2.3 | Hydrologic - - - - Construction: No activity that will affect negative
al Situation impact on hydrological situation.
Operation: The proposed intake amount for
Chinaimo WTP expansion is 40,000.00 m3/day to
80,000 m3/day, which account for 0.05 % to 0.10 %
of water discharge amount (78,817,589.33 m3/day)
in the driest month in the past ten years between
2003 to 2013. Accordingly, the proposed intake
amount would have a negligible impact on the water
discharge of the Mekong River.
2.4 Topograph - - - - Construction/Operation: No activity that will
y and affect negative impact on topography and
Geographic geographical features is anticipated.
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No.

Impacts

Rating at
Scoping

Rating Based on the Result

of IEE

Brief Description

al Features

3. Social Environment

3.1 Involuntary C - C - Construction: There is no land acquisition or
Resettleme resettlement since all construction sites are belonged
nt to government land. However, some disturbance

such as temporally blockage (4 to 6 days at a time)
of part of the public road during installation of
treated water transmission pipeline and/or
distribution pipeline will be anticipated. During the
construction of water treatment plant, about 5m
from the boundary wall between the Chinaimo WTP
and the school under Ministry of Defense need to be
moved toward the school side due to secure the
space for construction vehicle to pass by. The wall
shall be restored to the original location after
completion of the construction activities. A partial
land of military school located south side of the
existing Chinaimo WTP need to be transferred from
Ministry of Defense to construct new chemical
building near the injection point.

Operation: No activity that will cause involuntary
resettlement is anticipated.

3.2 Vulnerable - - - - No direct impact on vulnerable residing near
(poor construction site is anticipated.
households
, female-
headed
households
etc)

3.3 Indigenous - - - - No direct impact on ethnic minority residing near
and Ethnic construction site is anticipated.

Minority

3.4 Local C+ A+ C+ A+  |Construction: Positive impact such as creation of
Economy, local employment is predicted.

Employme Operation: Increase water supply coverage will
nt, contribute the well-being of residents in Vientiane
Livelihood Capital.

3.5 Land Use - - - - Any significant impact on land use or change of
and local resources is anticipated since project is
Utilization implemented either in the existing facilities (intake
of Local and water treatment plant) or under public road.
Resources

3.6 Water U - C - Construction:

Usage or Water usage: No river related activities confirmed
Water near the proposed intake site. Some disturbance to
(R::)gmhfzon of fishery (non-commercial) may be anticipated,
however, the impact would be minor.
Water rights: Application on taking water from the
Mekong River for the intake needs to be made and
obtain approval from DONRE.

3.7 Existing C A+ B A+  |Construction: Due to construction activities, traffic
Social circulation would be disturbed temporally. In case
Infrastructu there is not enough space for materials, equipment
rSe:rvicesand or stock pile of excavated soil along the road where

the treated water pipeline or distribution pipeline to
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No. Impacts Rating at | Rating Based on the Result Brief Description
Scoping of IEE
be installed, road will be partly occupied for 4 to 6
days at one site.
Operation: Increase water supply coverage will
contribute the well-being of residents in Vientiane
Capital.

3.8 Social - - - - The project is purposed to increase water supply
Institutions coverage in expanding existing facilities and
and - Local extending water supply pipelines under public road.
I\D/IZ(;(IiSI’I\on- Accordingly, negative impact on social institutions

9 is not anticipated.

3.9 Misdistribu - - - - The project is purposed to increase water supply
tion.  of coverage in expanding existing facilities and
Benefit and extending water supply pipelines under public road.
Damage Accordingly, negative impact on misdistribution of

benefit and damage is not anticipated.

3.10 | Local - - - - The project is purposed to increase water supply
Conflict of coverage in expanding existing facilities and
Interest extending water supply pipelines under public road.

Accordingly, negative impact on local conflict of
interest is not anticipated.

3.11 | Cultural - - - - No cultural heritage is located in the proposed
Heritage facility locations.

3.12 | Landscape - - - - The project is purposed to increase water supply
coverage in expanding existing facilities and
extending water supply pipelines under public road.
Accordingly, negative impact on landscape is not
anticipated.

3.13 | Gender - - - - The project is purposed to increase water supply
coverage in expanding existing facilities and
extending water supply pipelines under public road.
Accordingly, negative impact on gender is not
anticipated.

3.14 | Children’s - - - The project is purposed to increase water supply

Rights coverage in expanding existing facilities and
extending water supply pipelines under public road.
Accordingly, negative impact on children’s rights is
not anticipated.

3.15 | Communic C - C - Construction: Inflow of construction workers from
able construction worker’s camp to local communities
;‘gﬁases s will raise risks on communicable diseases.

Considering the scale of construction, the impact
HIVIAIDS will be limited.

Operation: Any activities raising the risk of

communicable diseases is not anticipated.

3.16 | Working C - C - Construction:  Inappropriate  management of
Environme working environment will raise the risk of accident
nt and disease. Considering the scale and type of
('”CLUdeS construction, the impact will be limited.

\S’\;thy) Operation: Any activities raising the risk of
working environment is not anticipated.

4. Others

4.1 Accidents C - C - Construction: The construction activities for
installing treated water pipeline and distribution line
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No. Impacts

Rating at
Scoping

Rating Based on the Result

of IEE

Brief Description

under public road would increase the risk of
accidents to the local community. With appropriate
countermeasures such as fencing the construction
site and assigning traffic control person on site, the
impact would be avoided and minimized.
Operation: Any activities raising the risk of
accidents is not anticipated.

4.2 Global
Warming

Construction/Operation: No activity that will give
negative impact on global warming is anticipated.

Rating

A: Serious impact is expected, B: Some impact is expected, C: Small impact is expected, +Positive impact is expected, U: Extent of impact is
unknown and examination is needed, Impact may become clear as study progresses, -: No impact is expected

Hig: JST

(1)  BUKFEHImE o - HF A KO JIFIA

HED, FRCBHFOF T A THUK O MR NIRRT EOFEBUK O (BUK 0 FE ) ~o %8
BRI % %, JE IS E Bk B BER Y
(Xaysethna) #+ (L) & =74 243 (Phonsavang) A (FHtfil) o 2 FlcE7=a-
TW5b, frEM%EM 6.6.1 1277,
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BUK O FEE L O AA -

-BOKO PEM ERMICMNET 2EZEFAEANCEESINL TS, BUKAN»BH
3%m%%1?m%®iﬁil%é®%ﬁf%éo;@iﬁw I AN ORRAE & 5
NHY ﬁ/%/%ﬂgéﬂtm/%vxﬁ%%if@ﬂ%@&ﬁ}/béﬁ IEEIN
TW5, 72, Buko FiMloREMANICIZ, 28—, EEOEELE LTHED
NTW5, ZOEKADERZHA THEICT T A B AKSEPIET 5,

BUK A EZD)IFA

- B VEE. KB A B TR, T R E BT TOIEN FAKEICEE L
TWAAL, . TEED L < IT/KIBOEE H B AT IR D) OKFIHIE 720,
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- R BUK AT O REEZE AR ST B, BUK BT O] =R 2 3R S iu7e
MnoT-,

- B A BT HRNSAET DBk A BRICEW T, 8N REEL ATV D 2 & D5 i
RSN, MERR SR, RIEMHE D OMRZ AL LTnD, BUKAMIT TOR¥E
BEIATON TR, Fo 74 P SR TIEREEZE A TO S I IR S R -
7o BUKAMHETERIETAT O TV,

KEAEMRR K OEEH -

BEGF DT F A FBUK AT D A 2 A 1T 5 KB AEMIR R L OVE B OMFERHI 2V,
F DAy HIRERD S A AR L OVEBIR A HES 2 BE Y #8412 L - TUNE L7, B
KAFMTIZART 52882 6.6.3 1TR-7,

UK P THEAT D RRIIHERD S LTV 7R,

® 663 BUKOMEICERT SAE
Types of fish

Puntius bevris
Pangasius pleurotaenia
Hemibagrus wychioides
Cat fish

Barbonymus gonionotus

Hig: JST

(2 FKEBIOEAFHEBRL— N FEM

EKEB L OBKELV— NP EMO LR H 2R 5720, YT EMOTHE % 2014 £
10 AB X011 AlcE i L7-,

#76,000m DIEKEHER T E/L— FD 55, K BEWNTHEIER, K 15%1 KEfiE TH > 72,
EARE MRV — FOMEM A 6.6.2 1217,
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High: JST

BEH 651 &$HEHER BH 652 FRSBEER

ER 653 #MEIEGER
HiBL: JST

3) (ERBE. Ai#BSE L UOHHE
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T —BHANICERTETH D, EKE, BKER L ORKESEDAKEEIZOWTIE,
FTANToE FICHRRT 2,

FF A W KGYEE THRFZIX, LEEMBITOL, T4 TFKEG EEAEEO LE
FRACHELTZREZ R Sm X EFERMNICBR T OMEND S, Bix LIoBEX, THK THRRIZ
JFOREE LT i Ze 5720,

Flo, T A BEKIGICHEET D EPEEEO LE AR O A5 2 5 U < B3 2 3
DEHIEELTH DL ILERD D,

AKEE OHLERIZ B T > T E DB F MO, LUFOG#HEM S5

- AHEBEITAEN P12 H 5 BAL, BIEHSEALTIEDB LORENE —HEE L TODMEA
D5 % [aliE L THER ?5

- KIEEWHR THZITT MBI OFIREEZ 3 5,

B L— NMIFEREFHIFIZ R [ S 415 land clearance committee (& & > THRAKIRE S5,
6.7 BREHMSKEELIUVE=SYYVIJEE
6.7.1 SEHE{AH

THFERFR KO AR 2 FEORBEASEHE-MAR B L OZFOKENZONTE LD
T-bDxaFK 67117, EMAHNIIMHEREESE ClZix eI,

BeNE S 1T, BE, BE. A, Pk, REAER IO R E e L EEIN D, (AEEE 20 4k 1999 45)
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Institution

| Roles and Responsibilities

Construction Phase

Project Owner

- Submit environmental monitoring report to DONRE, Vientiane Capital

Project Implementer

- Assign a staff dealing with environmental and social issues in the Project
+ Review monitoring report prepared by environmental and social staff

Environmental and Social

Staff (ESS)

- Take a responsibility for the Project’s environmental and social management based on the
certified environmental and social management and monitoring plan (ESMMP)

- Supervise the contractor’s mitigation activities in accordance with the ESMMP

+ Prepare monitoring report and submit to the Project Implementer for review

+ Coordinate monitoring activities carried out by DONRE (every 3 months)

- Coordinate between locals and contractor

Site Clearing Committee
Chair: DPWT

DONRE (Vientiane Capital, 4
District*))

District Heads

EDL (Vientiane Capital,)
DOAF**(Vientiane Capital)
DOT (Vientiane Capital)***
NPNL (Water Supply State
Enterprise)

Village Heads

EDL

- Review pipeline route and give an advice for finalization of the route during detail design
- Act as grievance committee to mediate the complain by affected people

Environmental and Social
Staff in the Construction
Contractor’s Office

- Deal with environmental and social issues
- Ensure the implementation of the contractor’s ESMMP in all construction site
- Prepare environmental and social report and submit to PIU regularly

Operation Phase

Chinaimo WTP in NPNL

Implement periodical check-up on water quality for the water treated at its own Water Treatment
Plant. Water in each processing stage is to be checked according to an monitoring plan prepared
by Chinaimo WTP.

*4 districts comprises of Sisathanak District, Hadxaifong District, Xaysetha District and Chanthabouly District.
**Department of Agriculture and Forestry
***Department of Telecommunications

i8R JST

(1)  ITER
BREALSE R - £ =% Y Z FFHi(Environmental and Social Management and Monitoring Plan:
ESMMP) (ZE-S&, LHEFAXED L, LEFAELTREMASEM - £=4 )  V5HHE

(contractors ESMMP: CESMMP) Z{Ef$ 2N b 5, LHFHAEEIL
TN 2 JEf L7 1 T 7e 570,
ﬁ%%‘lﬁf@ SN DERE -

I ZOMHYE LY TR E

_El_/ ZEl
pos = %E'I'S

(ZHEV N,

)ﬁ

o, THFRER I 2RO IRIRDLUT, FEEEBIN TIEm S5 BREE

Z ®» CESMMP
%ﬁ*i“fﬁn%;eﬁmwmzc\ TH5h
FERIZHONT

B
HEHEAEIC L TEB SN D, MR TS
EMRN s S D,

- fER

HLFICLIVERINDGZ LD, T=X U U7 RERITHYE L SRR
. FONFITELEMKEE LB =TItk Tl Ea—3n5, LE2—#%D
F=H Y TR, EMMICEEF LY DONREIC TENK TTAFE TIRHEEINS,

DONRE & F3EmN I AL E
. BEASEHOERMRNEE=XY T D,
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T HEORINEGIRERGER L., LFEHMICHZ ., 3 VW AMICLEH
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(2)  HLAR

TEETHRIT, ¥iZFEIC

XoTHkshi-he

XL, ROl

YERT HE=4 1 » JFEIC ;DNML’ﬁﬁéM6
672 BHMEBLUE=SYVT
(1)  BFRE, TV U HER X OEEEE

IEE OfERICHESE WENTRINHIFHBIZOWT, FAK(ER)ZER LT-, FFRE

F R B3 E IR 2 (272> TWD, HFEDOREMK, T=4 1 7 HIEBLUHE

B9 5 Z &l

ik & 3l

(ZTFF A THAKRED

A% 2 THEREB L OMEHFIC DWW TE L b0 x# 6.7.2(LFHR)B L UE 6.7.3 (A

R~ d, LHEHIC

BWTIX, ESMMP |

WCHD & FESTERRE O BRI YN,
ﬁ%%@%%#éﬁﬁ%%%@?éohmﬁ IBWTIE, Y%FEICLoTHRINT

XX, BEfFOMERE & 12, NPNLIC L > TEE SN,
ESMMP [JGEMIEREIRFIC L B2 — L, &b 22 810 %, £72. ESMMP (ZES&, T
HIEAEA T, TEIEEBBITE T2, CESMMP 2B L, BREE= Y =TI2 LY KR %
o REND D,
& 672 BEXROBBELENEERTHE(TER)
1.Pollution Control
1.1 Air Pollution
- Emission gas from - Vehicles to be maintained in good - Intake Visual Mitigation
construction vehicle, condition to minimize exhaust - Water Treatment | inspection measures
- Dust under dry weather |emissions Plant on site implemented by
- Use fuel and lubricants of good - Raw Water the construction
quality in comply with national Transmission contractor
standards Pipeline
- Barricade construction site - Treated Water Monitoring
- Cover load-carrying platform Transmission implemented by
properly when carrying fine Pipeline ESS
construction materials or earth/sand - Distribution

- Spray water on unpaved road during
dry weather

- Initiate good traffic control to reduce
congestion

- Instruct construction vehicle only use
access road approved by the Engineer

to the construction site

Pipeline
- Elevated Tank

1.2 Water Pollution

- Polluted water from
construction contractor’s
office/camp/construction
site

- Ensure good sanitation including
kitchens and latrines and install good
drainage and install septic tank

- Construct hygienic human waste
disposal systems such as mobile toilets
and install septic tank in comply with
national standards

- Periodical check-up on water quality
at discharged water from septic tank,
settlement pond and the Mekong River
near intake construction site

- Construction
contractor’s
office/camp

- Intake
-Water Treatment
Plant

-Raw Water
Transmission
Pipeline
-Treated Water
Transmission

Visual
inspection
on site

Check the
record on
water
quality
from septic
tank,
settlement

Mitigation
measures and
periodical
check-up
implemented by
the construction
contractor

Monitoring
implemented by
ESS
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6. RETHZAE

- Polluted water from - By constructing settlement ponds, Pipeline pond and
batching plant neutralize cleaning water generated - Distribution discharge
from concrete mixing at batching plant | Pipeline point from
with national standards - Elevated Tank intake
- Restore sites properly on completion constructio
of work n site at the
Mekong
River
1.3 Waste
-Waste generated from - Designate disposal site for waste soil - Construction Visual Mitigation
construction contractor’s  |and disposed of the waste soil only at contractor’s inspection measures
office/camp/construction |the designated site office/camp on site implemented by
site - Make arrangement to sort out - Intake the construction
recyclable waste such as paper, cans, -Water Treatment contractor
thins, bottles, cardboard, and polythene | Plant
at collecting points and disposed of - Raw Water Monitoring
complying with local authority's Transmission implemented by
regulations Pipeline ESS
- Store hazardous materials at - Treated Water
designated place, keep record and Transmission
dispose of at designated place Pipeline
- Distribution
Pipeline
- Elevated Tank
1.4 Noise and Vibration
- Noise and vibrations - Limit transportation and construction | - Intake Visual Mitigation
from vehicles activities from 8:00 am to 19:00 pm in - Water Treatment | inspection measures
transporting construction  |places close proximity to residential Plant on site implemented by
materials/on-site area -Raw Water the construction
construction activities - Prohibit the use of loud air horns Transmission Check the contractor
- Barricade construction site Pipeline record on
- Construct noise wall near schools and | - Treated Water noise level Monitoring
hospitals as appropriate Transmission at implemented by
- Periodical check-up on noise level at Pipeline constructio | ESS
construction site (intake, water - Distribution n site
treatment plant, water elevated tank) Pipeline (intake,
water
treatment
plant, water
elevated
tank)
2. Social Environment
2.1Involuntary resettlement
- Temporary blockage of - Install assess point to public road - Treated Water Visual Mitigation
accessing public road for Transmission inspection measures
locals reside along the Pipeline on site implemented by
road due to installing - Distribution the construction
treated water transmission Pipeline contractor
pipeline and distribution
pipeline Monitoring
implemented by
ESS
2.2 Water Usage of Common
- Disturbance to fishery - Ensure the discharged water from - Intake Check the Mitigation
near intake construction construction site to the Mekong River record on measures
site satisfy the national standard water implemented by
quality the construction

contractor
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Monitoring
implemented by
ESS

2.3 Existing Social Infrastru

ctures and Services

- Damage to the social - Limit loading capacity depends - Raw Water Visual Mitigation
infrastructure (road, upon local conditions such as Transmission inspection measures
bridges etc) restrictions on bridges Pipeline on site implemented by
- After completion of the water pipeline | - Treated Water the construction
installation, restore the site to original Transmission contractor
state Pipeline
- Disturbance to traffic - Assign traffic control person on site - Distribution Monitoring
circulation Pipeline implemented by
ESS
2.4Communicable Diseases such as HIV/AIDS
- Spread of infection of - Conduct Information, Education and - Construction Check the Mitigation
communicable diseases Communication (IEC) campaigns to all | contractor’s record of measures
the Site staff and worker and to the office/camp IEC implemented by
immediate local communities the construction
concerning the risks, dangers and contractor
impact, and appropriate avoidance
behavior with respect to, of Sexually Monitoring
Transmitted Diseases (STD) - or implemented by
Sexually Transmitted Infections (STI) ESS
in general and HIV/AIDS in particular
2.5 Working Environment (includes worker’s safety)
- Raise the risk of - Ensure adequate health systems are - Construction Visual Mitigation
accidents and diseases on site contractor’s inspection measures
due to inappropriate - Eliminate stagnant water to prevent office/camp on site implemented by
management of working  |breeding patricianly of the malaria, - Intake the construction
environment filarial and dengue causing mosquitoes | - Water Treatment contractor
- Install safety devices Plant
- Equip construction worker’s with - Raw Water Monitoring
safety gears Transmission implemented by
- Ensure occupational safety among Pipeline ESS
workers - Treated Water Check the
Transmission record of
Pipeline training
- Distribution course on
Pipeline occupation
- Elevated Tank al safety
3. Others
3.1 Accidents
- Raise the risk of - Enforce traffic rules and adapt - Raw Water Visual Mitigation
accidents due to measures to prevent accidents Transmission inspection measures
inappropriate - Barricade the construction sites Pipeline on site implemented by
management of - Assign traffic control person on site - Treated Water the construction
construction works - Prepare contingency plans Transmission Check the contractor
Pipeline contingenc
- Distribution y plan and Monitoring
Pipeline approve implemented by

- Elevated Tank

ESS

Note: ESS: Environmental and Social Staff in PMU

Higf: JST
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1.Pollution Control

1.1 Waste

Improper management of
sludge generated from
water treatment process

- Dispose of the sludge at
designated place

Chinaimo Water
Treatment Plant

Visual inspection
on site

Mitigation
measures and
monitoring
implemented by
NPNL (Chinaimo
Water Treatment
Plant)

1.2 Offensive Odor
Improper management of - Ensure proper handing Chinaimo Water Visual inspection Mitigation
chloride at water treatment | procedure of liquid gas Treatment Plant on site measures and
plant chlorine monitoring
implemented by
NPNL (Chinaimo
Water Treatment
Plant)
HigL: JST
2 E=HVYUIEHE
T OBREP BN IR T, TR X OMARZ A2 > W TER L=

EFE=H Y U UEEER 674 BLUEK 6751277, LHEKIZ
(environmental and social staff: ESS)73,

THFAER LV EH I D EERE
%o =KV U TEHEOAHEICOWTIE, EHIICLE 2 —
T OMENRD D, BRI

Monitoring Form (Z #1345,

I

THHAERICL DB
FOHER.

BWTIE, BB - fhaHyE
SRR O R I %
BXOHMBERICLY, £=2) 77

K oTHRZ SN

: 674 ET-ARIJEHE(TER)

L VEITIR C T, %‘é‘b

RSB RO Stk & HicF
FAEHAKYG, NPNL ICK-oTE=X V7 END, E=X /7ﬂ%7¢—A($)%: A3

Air Pollution

-Vehicles to be maintained in good condition -Visual inspection - Intake Monthly ESS
to minimize exhaust emissions on site -Water Treatment

- Use fuel and lubricants of good quality in Plant

comply with national standards - Elevated Tank

- Fence the site properly (-Treated Water

- Cover load-carrying platform properly when Transmission

carrying fine construction materials or Pipeline/Distributio

earth/sand n Pipeline as

- Spray water on unpaved road during dry appropriate)

season

- Initiate good traffic control to reduce

congestion

- Instruct construction vehicle only use access

road approved by the Engineer to the

construction site

Water Pollution

- Ensure good sanitation including kitchens -Visual inspection - Construction Monthly ESS
and latrines and install good drainage and on site contractor’s
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install septic tank - Check the record office/camp
- Construct hygienic human waste disposal on water quality - Intake
systems such as mobile toilets and install from septic tank -Water Treatment
septic tank in comply with national (BODY), Plant
standards settlement pond - Raw Water
- Periodical check-up on water quality at (pH, COD) and Transmission
discharged water from septic tank, settlement discharge point Pipeline
pond and the Mekong River near intake from intake -Treated Water
construction site construction site at Transmission
- By constructing settlement ponds, neutralize | the Mekong River Pipeline
cleaning water generated from concrete (pH, COD) - Distribution
mixing at batching plant with national Pipeline
standards -Visual inspection - Elevated Tank
- Restore sites properly on completion of on site
work
Waste
- Dispose of construction waste such as waste - Visual inspection | - Construction Monthly ESS
soil from excavation at designated place on site contractor’s
- Make arrangement to sort out recyclable office/camp
waste such as paper, cans, thins, bottles, - Intake
cardboard, and polythene at collecting points - Water Treatment
and disposed of complying with local Plant
authority's regulations - Raw Water
- Store hazardous materials at designated Transmission
place, keep record and dispose of at designated Pipeline
place - Treated Water
Transmission
Pipeline
- Distribution
Pipeline
- Elevated Tank
Noise and Vibration
- Limit transportation and construction - Hearing from - Intake Monthly ESS
activities from 8:00 am to 19:00 pm in places locals on site - Water Treatment
close proximity to residential area -Visual inspection Plant
- Prohibit the use of loud air horns on site - Raw Water
- Fence construction site Transmission
- Construct noise wall near schools and - Check the record Pipeline
hospitals as appropriate on noise level at - Treated Water
- Periodical check-up on noise level at construction site Transmission
construction site (intake, water treatment (intake, water Pipeline
plant, water elevated tank) treatment plant, - Distribution
water elevated Pipeline
tank) - Elevated Tank
Disturbance to locals along the road
- Install assess point to public road - Visual inspection - Treated Water Monthly ESS
on site Transmission
Pipeline
- Distribution
Pipeline
Water Usage of Common
- Ensure the discharged water from Check the record | Intake Monthly ESS
construction site to the Mekong River satisfy on water quality
the national standard (pH, COD)
Existing Social Infrastructures and Services
- Limit loading capacity depends upon local | - Visual inspection - Raw Water Monthly ESS
conditions such as restrictions on bridges on site Transmission
- After completion of the water pipeline Pipeline
installation, restore the site to original state - Treated Water
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- Assign traffic control person on site Transmission

Pipeline

- Distribution

Pipeline
Communicable Diseases such as HIV/AIDS
- Conduct Information, Education and - Check the record - Construction Every 6 ESS
Communication (IEC) campaigns to all the of IEC contractor’s Months
Site staff and worker and to the immediate office/camp
local communities concerning the risks,
dangers and impact, and appropriate avoidance
behavior with respect to, of Sexually
Transmitted Diseases (STD) - or Sexually
Transmitted Infections (STI) in general and
HIV/AIDS in particular
Working Environment (includes worker’s safety
- Ensure adequate health systems are on site - Visual inspection - Construction Monthly ESS
- Eliminate stagnant water to prevent breeding | on site contractor’s
patricianly of the malaria, filarial and dengue office/camp
causing mosquitoes - Intake
- Install safety devices - Check the record - Water Treatment Every 6
- Equip construction worker’s with safety of training course Plant Months
gears on occupational - Raw Water
- Ensure occupational safety among workers safety Transmission

Pipeline

-Treated Water

Transmission

Pipeline

- Distribution

Pipeline
3. Others
3.1 Accidents
- Enforce traffic rules and adapt measures to -Visual inspection - Raw Water Monthly ESS
prevent accidents on site Transmission
- Barricade the construction sites Pipeline
- Assign traffic control person on site - Check the record | - Treated Water Every 6
- Prepare contingency plans of training course Transmission Months

on occupational Pipeline
safety - Distribution
Pipeline

Het: JST

6-28




6.

¥
2

LA

% 675 =AU JEHEHAR)

Waste
- Dispose of the sludge at designated place Visual inspection Chinaimo Water Monthly NPNL
on site Treatment Plant (Chinaimo
Water
Treatment
Plant)
Offensive Odor
- Ensure proper handing procedure of liquid gas Visual inspection Chinaimo Water Monthly NPNL
chlorine on site Treatment Plant (Chinaimo
Water
Treatment
Plant)

In addition to the monitoring items above, water quality check-up at new intake, new water treatment plant and new distribution
pipeline will be conducted together with the water quality at existing facilities.

Higf: JST

®3)
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(o) FEhEkERI S L <IX PMU LT, LHEAEITICLHEFHEN ESMMP IZH DA V=
— VBV IR EB SN TWAENE I DL Ea—7 5%

(c) ESMMP O 2h % @b 5 A DIEIENLIETH 20 E 9 Ditskd 2
(d) BREEEFROLED R D, MELE R LMK LOMR L VRS 5
(e) DONRE i%, #®#E% 23 0BG HEREFL/ER L, DHUP IZEMT 5,
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#® 676 IEROE-RYIIRTSa—

Monitoring by: M1 | M2 | M3 | M4 | M5 | M6 30 Months Project
Completed
ESS * * * #* * #*
ESS & DONRE Vientiane Capital * * ub:}
External #
8 IST

QT =2 7

FF A FEAKIGIL, F O KE TUE XN 2 KIZOWTOKERIEZ EMMICEZGT 5, &
KGONKEIL, KEWIRT DL TREIC, T A THEKGEMNER LI-T=4 U 752
S>TEMEIND, Yi% IEE EOE=X VU > JFHETIE, KERHEOHEIX, ZOF=4
VU HEIZHI S TEBEIND Z &7 5 KRG T A BEFEYE L OMEREL IR D% O E P
RIUE, =D HZEICEETHZLEE LTV, LLans, iAo =2 1 > 75t
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8

(4)

/1

3

([ZOWTIE, THHE TREOIES OUUERDLIS L OB 2 Y & < EREOZKIZ & o Thich
BT 2RERD D,

S = ) I 1
RET=42) IR DERHEZ LT ORMESIECTREDL 7,

- THEMMAZ30 A LTS
- BREE - AESHMFESS)IT, THOTRCOWRMIChZ> THEAT=4Y v 72 FEiET 5
-DONRE 1%, LHEOTXTOHEICHIZ » TIUEMEICE=2 Y 72 EiT5

IO DEMEIC L > TR, DN EHAFHE 677 17T, THEBEOREE=%1U v 7HH
IZ. USD$29,146 & Wit Hivl-, E=& VU 7 EHIL. EHEICE L5,

* 677 IEBBEOREERICAHAIDIER

Environmental and Social Staff

Description Amount (USD)
Field Work 312
Vehicle* 1,920

*Vehicle include driver and petrol cost

Water and Noise Sampling

Description Amount (USD)
Water Sampling* 5,400
Water Sampling Container 91
Noise Sampling 14,400
DONRE

Description Amount (USD)
Field Work 208
Vehicle* 640
Contingency** 84.8

*2 officers from DoNRE for quarterly monitoring
**Contingency includes cost incurred for emergency inspection

External Monitoring

Description Unit Price (USD) | Qty Amount (USD)
External Monitoring Lamp Sum 3,000
Total \ 3,000 |

HHEOE=4% U 7%, BFEOM LI NPNL Ik > TEBEINDZ LIchd A, =
ZCIERITIRE R0,
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¥
gg

LA

()

%ﬁﬁ}( &“‘/“:r. — )
BRI SE AR D EMA Y 2 —L &2 6.78 17, LHEMMNIZI0OIH L LTS,

#® 678 EERTPa1—IL

Year (per calendar year) 2015 2018 2019 2020 2021

Pre-Construction Stage

l‘ 2 “..|10 7‘ 8‘ 9‘ 10|11‘ 12 1| 2‘ 3| 4‘ 5‘ 6‘ 7‘8| 9|10’11‘12 l‘ 2’ 3‘4| 5| 6‘7’8|9‘10‘11|12 l‘ 2| 3| 4‘ 5

L/A

Submit IEE Report to DONRE ]

Obtain ECC )

Assign ESS v
Establish Land Clearance Committee '
for Finalize Pipeline Route

Construction Stage

Environmental Monitoring byESS

Operation Stage

Environmental Monitoring by NPNL

High: JST

(6)

EELEA Ty = X 1

TR D EEIL ESS AAxfIid D Z Lo T D, ESS I, %Tﬁjkki$iﬁ¥%
OIS, MR OZOREEZITH, 5 EHABRITO RN T28GE81T, S IHLEEZE
B2l TW BRI ITIEIZOWTIRET SN D, SHELHEEZEE ST, 7/%&)77/X§E
HLREIC AV AR—=THEREND, BEONRICE-> T, EHLHEEZESD A L R—NEE
S, MEZRT 5,

6.8 AVHILT—LaVvI—FaVY

EE%LLT FEZEEEST HPRBONGEKRE., FEBANOBBR, FREIOHE=2 I 2
=7 4 —HFERARERT =7 RNV E =) e RIT, HaxEToaryhrr— a3
—T A TP TN, ATV RNV E—LOW#EOFE O, FEEW, FEoLA
T, FEERTRE, THEIEBIOFETHEHEL L IMAKICTRIN D EEHS TS
FOFEREIGELEROBIETH D, IHIC, Wigz@E LT, FEHKOAR - SREOE R
RFEIIOWTOEREZIET S,

AT =7 KN H— L DWRITLL TR AE L o7,

- R BILRE T L O FVEIRRIRE & o AR
%%WW@HEA®4V9EJ—
- FEICKDEELZIT O D OMERES KO E~D 1 v X B a—

AT — I HRIVE— L DOWEMELFR 6.8.1 137, ITEBHERN LA EWSCEA, 7 v—7
E\%’f"ﬁ%‘%\;%(%y)f;Aux j\ %%mlﬂﬂ }i@%éhf;o
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6. RETHZAE

Category
Formal meeting
with
administrative
bodies

£ 681 AVHILT—LavEI—TFTaUTRE

Stakeholder
Department of Environmental and
Social Impact Assessment,
Ministry of Natural Resources
and Environment (MONRE)

Main Topic
-Environmental
assessment requirement
for the Project

Remarks
- Project required to conduct IEE
- IEE to be submitted to Department
of Natural Resources and
Environment (DONRE) in Vientiane
Capital for obtain ECC

Department of Water Resources,
MONRE

-Legal requirement on
water usage of the Mekong
River

- No official procedure stipulated in
legislations

- In practice, request for obtaining
approval for water intake from
MONRE to be made by Vientiane
Capital

Water Supply Division,
Department of Housing and
Urban Planning (DHUP),
Ministry of Public Works and
Transport (MPWT)

-Environmental
assessment requirement
for the Project

- Water usage of the
Mekong River

- Project required to conduct IEE
- Information regarding water usage
shall be obtained from MONRE

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

-Pipeline installation
policy

- Water usage of the
Mekong River

-Establish land clearance committees
to give comments for finalizing
pipeline route

-In practice, request for obtaining
approval for water intake from
MONRE to be made by Vientiane
Capital

Division of Water Supply and
Environment, DPWT

-Existing scheme on
environmental monitoring

-Not formed yet

Vientiane Capital Water Supply
State Enterprise (NPNL)

- Pipeline installation
policy

-Establish land clearance committees
to give comments for finalizing
pipeline route

Chinaimo WTP

-Existing scheme on
environmental monitoring
at Chinaimo WTP

- Practice regular water quality check
up

Interview

Villages Heads (Xaysathan
Village,Phonsavad)

Villagers near Chinaimo Water
Intake

Focused meeting

Villages Head (Xaysathan
Village) and villagers near
Chinaimo Water Intake

- River related activities
near existing Chinaimo
Water Intake

- No commercial fishery near intake
area
- Type of fish near intake area

Village/District
level stakeholder
meeting

Villages Heads (90 villages),
District officials concerned (4
Districts) in the Project area

-Project description
- Result of IEE

- All stakeholder agreed the project
implementation

- Prompt implementation of the
project was requested

- Short time construction period in a
site for reducing disturbance to the
activities along the road was
requested

(Minutes attached in B6 Stakeholder
Meeting at Village / District Level)

District/Vientiane

District officials concerned (4

- Project description

- All stakeholder agreed the project

Capital Districts) in the Project area and - Result of IEE implementation and the content of
stakeholder Vientiane Capital officials IEE (Minutes attached in B6
meeting concerned Stakeholder Meeting at

District/Vientiane Capital Level )
8 JST
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69 FEEEHDAICSELELFHRSE
LT OFHENFEDOEMDHITMLEL RS,
- FhA KBTS ISR B EE & Ok

DPWT [, 81 L < @7 2 FEM O OB iR OV KGR O T H B @i T D A D —
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6-34



7. FEREH D

7. BESERAH
7.1 BESRBEHOKRE
711 KEBZFEOBZEEMmAE

AGEFZHEICHOWT, BHEITAFEE RS (MPWT) TEAEIIMAREYS (MOH) OED
OFPFATH D, K 71115, KEFEOBIED T A4 AZB T DRI A 2 7~k T7,

e Technical line*

Ministry of Public Works and Ministry of Health
Transport (MPWT) (MOH)
Minister | Minister
Water Supply
Regulatory
Department of Housing and Committee (WSRC) Department of Hygiene and
Urban Planning (DHUP) | Disease Prevention
Water Supply
Water Regulatory Office National Centre for
Supply (WaSRO) Environmental Health and
Division Water Supply (Nam Saat)
(WSD) T

Provincial Governor

Department of Department of
PWT (DPWT) Public Health
[ [
Provincial Provincial
Nam Papas Nam Saat

(PNP, 17)
} ,
Urban Centre Rural Area

**Technical Line” & IZ1TEGAL EOBEFLRM Cldevn s, B 7238k - Bl oGz =7,
H{#: Regulation of Water Supply Operation in Lao PDR, WASA, and modified by JST

B 711 SFHADQKEERIZEITSE@HMREH

. 2012400 MPWT K4 LA, #mE D KEFEITE OB IZ L > THR L~ L i
F LUK BIE i, —EOFEITHFRET (G L) hH R EIBER (EE - R ~L)
WCFDOEBEHERBET HIBORNED LT\ 5,



7. FEREH D

1) ELr

HEEERE (MPWT)

MPWT O£ ENL, T4 ARIMOE ERIZI T 5 AKE T - B 7 1 X0 T
H5D,

A T 5t i 5 (DHUP)

DHUP [Tl /KB 7 B O HENS & G, HTEYE, K ONEHIE ARG FHEIZ DWW T EL A2 £F
o DHUP [3F7- MPWT O FEEEZBEROBEE T T, EZER L TWZRWETET~DK
it 5 HE G & BB 5,

M(W_SD)

WSD & DHUP IZFT/R T 228, AKIBEZDE OO O OBEGR, Bk & REitm, &4aaE,
&7y NOREEER, BT A KT A O L Eii, KiEtk s 5@*%%55@}\9@
BIRBAFE DORE A2 9,

AXIEMHIZE B2 (WSRC)

WSRC IZ MPWT FIZH DRI TH Y . T A AR OE T KE OB . Bk, HHA, HAE
A G te/KE Y — 2 HANT D A0E, FOMBAIO EfE 2 B L T\ 5, WSRC X T
SO MPWT KEMEM L-EEICL DRSNS,

1. MPWT DFEIKE (#EE)

2. DHUP »mE (RliEE)

3. EHHFOAtREFESERRHEEER)

4. DHUP o/KiEfkE (EAR)

5. NPNL O#a# (£H)

6. MEHINFEL LT, MPWT O LMHAZER(ER)
.

pSanil

KEHBFSROER (ER)
ifill 5 %5 5 (WaSRO)

WSRC O FH ¥ J7Cd % WaSRO (3, Water Supply Authority (WASA) 7> 52 FRA3Z B X 31 Water
Supply Regulatory Office (WaSRO) & 72 -7, WaSRO D Jajzix WSRC @ A /3—D— A\ T
bDH, WasRO 1% HHI A FT A o OfERK « BEFIZIWNT, 2 b OIENIAST OB Z
1T 9. WaSRO T E 7 /KRB DOIREIZINE 24TV, Mt ERTI B9 2 SRR & 1R
BT %,

(2) BHE - R~

NIEFE)S (DPWT)

DPWT (%, B - BOMETHY . B F v o & BCoOREERKICBV T
A KOS BRISISC B D CTdH D, DPWT I krciE. ikl 0O & 72 5
ZEBRHEESINTWVD,

JKIEAHE (PNP)

K IE OEE O EFIE 2000 F13EA S - UG B 1B IR~ OMERBRE TR I1Z XL 0 & 5
HIBIRICEE STV D, EEOKIER O & HEEFEEICEE D 8L, #h BiRik
AT O PNP TH 573, TXCTOD PNP [ I&HT HIBIEROMH FIcdh b, 72k, 74 AT

KB
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FHIBKE LT, BEEZ Ty 16 DERNRHY , 25T 17 OPNP A3 H D (HHE T
F v o RO IRIZOE IPNP BEET D),

1999 4D E K (PM Decision No. 37) TiX, PNP (27 /b2 A kU AU — % RN RE E 2N
ZCRULERIE ., b L IMEBRFEEE2EZEE L TH+oRINANE SN D KEREZRET
HHERRZ B 2 T\ 5, FEERITITA PNP IXEHERRE DRGRZ B HFI RO, ZEES~FR O
TROBHER EE R R T 5, & PNP [ ZEIFHA~OHE 21TV 228 5 PNP HUfif 2 12l
=5,

712 FAEBEEOEZEEEHE
WEDONW DD Ty s MNRBREESL T, AFEEXOEKHNITT A ZMH (DHUP,
DPWT. NPNL WN) TiEmmSiL., 74 ANC X 0 & ssend . Ehekpd. L% ek, =+
H(EERZERIZONT, RO X I ITBEINT,
- FERSESIE. MPWT 2 HET 5,
- FEMak&RYI%. DPWT 2 4HET %,

- DPWT @ FiZ, FEEHMEME (PMU) RS 5, 708, [FFAMEIL. DPWT & NPNL
DR E TSNS Z L 2 BET 5,

FEREZEE, BT o0, FREEHEZBL (PSC) N EN D, B, REARIL,
BEE T EEMOENTHR S NS Z L 2BET D,

7.1.2 T, AREEOENRRH OWE Z T,

| MPWT (Fr & #8R8) |
s BEXEEZRAR(PSC)
BHRETUFry
\ 4
DPWT (SEHEHERT) . 2 [ asysoran
BEXEEHR(PMU)
DPWT+NPNL <
( ; ) < BEIE e
RAYTiRE
>R L mAXE
NPNL 5244 -
Hidh: JST

712 FEEOEEES
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72 #EEE
721 HRHFEE (O&M)ETE

ARFEETIRZEL TV D KIEMGR OHMERFEELGHMEIY 5.3 FETHGEE SN D sk O JEfiRHERE
BWHEE ] TR EBY THDHDO T, AHITIE NPNL ORI EE & FFH A i
KRR I T A HiER O [ 1 7 LD - O3B HEER T F R E I O W T ORI R E1T 9,

OKEEE)

BV KRG E SN2 4 DOKERAEETIL, 24 KL THEERKRE BT 5720, #H
98 MRDEE, FRBEHR. OEOMEZLZIT-> TWD, T A BHEKGOKERREDOTE
I%. JICA >0 O I X 23E =17 TR Y . KRG OERICLERKEERZITH
TR N EA LTS, KESHIERE SN TEY, TOMELEIHA LFEHKIN
TW5, NPNLIZESTOAKROIREE LTk, KESHHEA 2T ETh D,

(I 7K DAKIR)

NPNL % 3.5 EIWKEOIUR ] IZ TR K912, 2012 £ LY AfD 12 K D K8 CTHIUK
HI 7 v 72 A aHfitt L C &7, EREFEMOFNIIIL, SW2EmHAERN JICA OFEDR
it 7 a7 M2k, 2004405 2006 4200 3 4R, BLKE & HaKE O#EEF S HLIC
DUNT NPNL (%9 2 i 38 247 - Tz, EF5{L L7= GSP & DB 2 S0 sk 72 I /K A
BENSTIEZT> TWNDIZH b 5T, 2013 FOMIUKFIIEKIRE LT 25% Th b,
ZOES, TROEMZEICI T 2 ML KE FEFE 2 IR < FEi LT\ Z & ANET
bbb, £, FIRRC, BE TORMEENN EHEETHAHZ L6, OJT ° NPNL O
e v % —Z2EA LT, % LICEHE LI Erm7eHE 7 0 79 A28 AT 5 2 & Hah
LD,

(EHbt DIEHR - HERFE PE)

[3.19.4 AMAMIE ] THRARIZX DI, R 7 HOHRE L= B IEHEN TE 2 HiEOR
%, S - HEFFE BB W CIHRAIRIETH 5, W - EXEINE O ENEEN D —FH T,
NS OEISHERFE IR DN R L AR FIEO—2 L 720 5 5, EMN SR, B, %
B - FERMERR D AT — = OF YA A ANREFET D 2 &1, A TR AR iER
HERFEPLA1T ) BT M9 2 MR H 5, LML LAans, ZRETTIAAENTIE, £
DOEIBRTENBHFEL T2 e bdH Y, ERRD XD e — v A 2T 5 RFMEZE
PEEAEFELTWARNWZ EICEE LT R R b7e0n, 207, HEFEEY—BE RIS
BIRBRN D DANEREL DY a A v FRUTF X —E T Z L AR ELR DKM LR E
T A9, [FIRFIZ, NPNL [ ZRRBEEOEMNE O L~ Eozoiz, ikt o & — %1%
T2 La2BETEXTHD,

ONZRso9)

K ER L OBEOHEMCEY, MEZEET 5 Z LIIMETHS, NPNL [IFRE % 2014
D 480 A5 2020 H121E 597 NITHEE T A5 TETH O, BREEOZ Y & 572 % B i
EHEZBERBEL TS EZATHD, ZOBEOBINIES T, AW E I Y 72 3l
ATV, BEEORMEZ FIF5 2 E L EETH S, NPNL OF it > % —1X. NPNL
DA ERFA S O D /K TE A E D BRI F SV CAEMFIFHEF I 2222 L CH D, NPNL D EH
FHENZ T D AM B RGETHE TIE, BfREE o % — T 500 4L EOREN 4~5 HD h L—
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ST RZTHIENFHEINTNWD, LLENREL, ZOHEBEEANEZ ERT 5 DIX
HLWEWHITEMLH DL Z b, KR &o‘(ﬁ%ﬂ:iﬁéﬁﬂﬁ&&% Wz, W Ens
Xy U T RRCHES S IS 2 A\M B RREBELZ RS 208N’ H 5, Fl2I1E. 0T IZAME
RIZB W TAEMNIEHTE 2HHED—>2TH 5,

(& )

NPNL [FEAE, JICA DAEAFFFEEBERE /)M F7'm = 7 |~ (The Capacity Development
Project for Improvement of Management Ability of Water Supply Authorities ; UL . MAWASU 7
nYx7 ) ObE TREGEHE 2020) Z%KE L TS, NPNL ORBIGHE & K E AR
DEREERDbDTHY, HEOT 17T L ETHFHIZORMFEICESWTERIND
ZENEEND, ZTOD, RFEEDL LD BYEIEICRVIAEFNLEXETHD, £
=2 VT ERBELEINENL, FAITSN T ZENBELRD,

2014 4= 10 H 22 HIRO EWIGHEIZIX, 1) Za7eKiE. 2) ZBE LKA, 3) ek
HDOIADHEDE LT, LLTFO X D 23Rt A0 IAEN TV D,

RS T
7k/ PR EE O &8 B BRI & B BRtmE E TV D

- FEFXEEEREIE (BrEk
B LWEE XKD 72D D 15 O Flil/ INRRR KB it 5% (2REE J7: 24,620m3) O N E AT
AV

- YKo, B, RFHE (KEBURERE)

Prok, R, WREEOXNRERDERGIL. R~y A, RNy Z R T EFFA
ETHD, TFHATHEKGFITOWTIL, 40,000m3/H OFLIE, BUKKR 7, EAR 7 B
IR > T OFHHT, A Ok B FHE S TN D 28 ARFZEFH |2 FE-SU TRl 2 B R L,
BEIEDLVEND D,

- B HYEIEG
BREHGIHE~ vy B T VAT AOBANGENTEY , 2014 £ 5 2020 4FO [ D& #
SER DI AR T 596,988 m Th 5,

— RV KA PR
IR, WA ICET ABHIE, v AX —A—FZ—L PR A —Z —OW R, KEEH,
EFEOEHFICEE LKLV T 7y a7 0o REgENTND

- AMPHZERT
HEINDWMELIZHE S, PL—= 7B RINTV D,

- BB
IR S & T BRI B B 7k L7z 9 2T NPNL 13 2020 IS Bk B 28 597 AN &72 5 KD
HE LTS, BRH BRI BFEOEM L AL 5T D

- a— Lt X — ORI K O S
2014 025 2020 FEOFED FPRERFHBARIN TN D
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- R T v — b OFEiE
2014 EH 6 2020 FE DD TEEFHE AR IN TV A,

- KEZHH EhE 5t
2014 D6 2020 EDOHAED TEEHEH AR IN TV A,

- U= 7Y NGER
2014 025 2020 FEOFHEDO PR R I N TV D,

W FHE2 ST, ZNDOGF L, BRTENPLEDONTERZEZATHLY, 4%, AR
DFAMO TSR NV ETH D, MAWASU 7= hDB T Z—s3— M, BUE,
MAWASU 7'm ¥ =7 hOBFEMFNLOE L& & HIZ, BRMEROFEEZITW RN S, F
BEEZLTWNWHEZIATHD,

IS OFENIEFNCEE S AU, ARF A TFKGIEEF T NPNL OFE 5\ o —
e L TRRMICHERET D 2 & 272D, NPNL IIARFEERO - OO THIEE ZBET 5
ZeNEENS, EHEEOT=FZY L L Ea—X, 2017 £ 8 HD MAWASU 71
=7 FOKTEEETIATOND ZENRTESNTWNDZ b, KT F A EFKIGILES
EIZBWT, ZoHEMH AT e Y =7 b EORNNEEES B L, K5 0 £k
D7 —T v T EITHZEERET D,

722 HfZBORE

NPNL (X2 JICA & AD O RET v 7T L@ LT, AMBIFE & Al AT L DA
17> Tx7, JICA IZL % MAWASU Yu =% hE. NPNL |2 L% Lo EMatmoue
fifi & FTE2 B L TEY . NPNL 1T MAWASU 7u ¥ =7 METHIZIZ, BE TEBHEEO
FFREOHEREZ 1T H LR H D, MAWASU 2= 7 FORKEEZ T F A TG KEOIEES
HEIZBWTHRMTIERT 2720 LFOEM R R—r v haear s 4 o 7 P—
AL LTCIRET S, £720 MAWASU VBV x7 O 7 3 ua—7 v SN T, KBl
ORI K ORI 2 HERFE L O 72 DT HERFE B EEHS O SN R RIS AN 7o Bl 42 1
DONWTHIRET D, AT EEa L R—x 0 FORBEMELE 7211577,

& 721 BRMTIEOR=E

EED AT v b (G
FHIFHE 2020 07 4 v | @ oK EERMEREHEME |0 REHEESHOERLEZE=4—
—7 v 7 L 1.4MM (0.47 X3 [a)) T2,
o FlEEHEIMNZ(0.47 X3 [H) o FHERELOFEEZT FAAL X
® UM (0.47 X3 [E]) 35,
TR —VrTEAD | @ KIEHHMER HEFE., 6 4) ® AFMAKHEFEORBNDLT U b
et o EEHIRIYS 0.93MM (0.47 X = TEANDT RNA A%
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0 TULNY—IUITDEDDEK
TN DR T RN, A &AT
9,
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EMZE 2020 D7 3 u—7 v 7 LR

7.2.1 Tilk~_72 X 912, NPNL (L, JICA 2L 25 MAWASU 7'r Y= %@ U CTREIEHE O
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SRR L OBRM I XD NPNL R - HERFEFEIRE D oMb a BHE L, REIEH
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T RN RAZATH LW B REZ G LD LT D,

TR — o TEAOKRR
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KIS TEDHME OB LT ZENEZ NS, NPNL & LT, +oe o =
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RRAIZEEMTZD T —Ab D EHE X5, BRI, B - R - FHERH O & B SR,
BEL, AT =Y DOMIEED 2T IO N =TT D52 T A AUE R 5 2
EERET D, ARIZBNTYH, £ OFEKRTIE, ERLDO L D HEFRFEHEERO—T 2R
MZEFELTWA, 29 LI HARDRNE T 4 AANFEON, Etd 5 2 & T, S oGS
ZHIET,
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81 SA7 YA AR MANEADEHY

AMFYEE IR D e L MR E 21T o I2h T2 0 | R EZEOWHIE HIic— WM
D O&M EaMxi=F A7 « %A 27+ 2x L (Life Cycle Cost: LCC) % AFLAKS & L CRFAM
T5Z LT, TAAUORE RO 2 A N2 A, L0 RhEK - 2hRA 7 b st diak & AR E D
EHAEHNETDHHLOTHD,

82 LCCA#DLETKEITOD Y FADBER/NNEG—

821 MHRLITAMEIC & S TKLEIGHEREHDETEN
AT (LT, H#HER) N FARMBRE s sk 2 x40, 71 v - e RFRIC L 0 ¥EH
BEEITOTLRZUENDHV  ZFOREEIZH =0 AFLGFSIZ LCC 2 W =FHpFTh 5, LCC I,

# 821 IR T B, —EHM (T4 79 A7) ICBITH0MEE (B, RitE.
REEE) L 0&M BENLEREN D,
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Life Cycle Cost NER 0&M & D PNFR

1. Bk 1. AfZ

2. AEtE 2. BHE

3. AXEHE 3. HEin#E

4, AT R—V % 4. R A
5. 0&M % 5. J5IRSEAL 2

B JICA fhsREEEk (2014 428 A 25 H)
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I BT, BRSREIIIIALE 38R LT 06M & 2 ERRIZREAT 5720, K 821107 X9
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PREEIZIN AT, ZOHRII» -T2 &M BEOBERFEEZ SO RN D Z & 127
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MEBICERE T 5 2 &L ThRe ICBERZNDL L L LTV, Bt F v 3w T
AEFHEOKREZ LW e, ZOHBEIEHRAE Ty dank LB, mNLD
B A 2 AT 5 2 &7 <. FARBIBHSCHIIOEALEES ZFIH LT, ik
w7 e 7 AMEVPEHLTE W, vz, 4 F TIHEA R TAREOREA 2 5
L3Rl THD, L LR, EORFHE., TOILRR NAEIZE> T,
ﬁ%®#&%f@@k%ﬁ CBWTHHARBOUES T/AKLENERIZE S THETH
RSN TTRETWS, UTIC200 EFTOT 7/ v a vy 7T amRd,

B 921 TKUEBOITAIR+—
9.3 LEXKEHEICKVIEMT ESTK - KkOEE
9.3.1 EKEHLIRETE

BE, gfie o F v Tk, B OFEREAKKIEO 72%2% L CTHRARBITHOIL TS

4 S DA K DA EHILERBE /713 180,000m% H T 5 A3, ITEDT — &fizm3$®a
1%(1%mmnﬂa%ﬁﬁLf%@@ﬁ@@m%fﬁﬁ%@%éﬁwEMTwé T D
REBETHITIE, A DBINRE OFRIC & B 720, 2030 4E(2 H i KHkE 7K £ 400,000 m¥/
HZBZ 2% KENVEL SNTWD,

9.3.2 ¥HRERIZHED FTXK - BEKADEE

Fti/%«/ﬁmfﬁﬁﬁﬁuﬁﬁj@m1$9ﬂ) S, ERROAKGEIRRIC L 5 R A
L7 b OTIERWA, AAHEORERELBE LT KE %M#ﬁ%ﬁofwé Z iz
ih@\v&EYjMﬂD®BOD*T12%9$ 1.9mg/l THoT=H DAY, 2020 FIZ
3AMG/ITHIINT 5 & &N TWD, 6o T, KIEBILBROFHEAF T 5 2030 HF12I1F X B2 L
THLZEDRTRINS,
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9. Pk ELEREBITO T

94 BBMEIVF Y UIZHEITHTKEHEKIZHT IBIENEEE
941 ChFETOREZFICHT HEEM

INETICHEOHIEBEPREL TWLINAEL Y 7 ME(FIE « ik ) & ~— Rifi(t
Y. BAm7R ENTo T TR L. BN RE 722 i SRS D W TRRES 21T 9,

Q) Y7 ME

e F v oiikBEEWESEFHE) 201149 H) Tk, Y7 MEDOXHEE LTLLTFD
KO FH AT TV D,

- mHE O PR AR

ATBUHEE B8t (B0 R & E A E(E)
- BRERHE Ok

s BEKEOMERFEE K X=X U 7 Ok
5K IEALERRE R DN

SAB EOTI S A G OB UIE R b DT, WHIOHHLAL) R BE S
BB, FHCIH O BA RO\ T IXBIFET 2 O BE BRI FE 5 e BUH 0 3L
FEWLDLERDD,

2) N— FHE
N—=REOXEE L TEIEENLULTO L ) RIEEE2ITo TV D,

GHIE - TKIEF R OHEE

KA : DEWATS D K&

HA - fEel (AR iR O3 5)
IKESE BT OB IE

ZOH5L, TAREFEOHEIL, BIE, BHE= T v O FARDEREMIC A 2 A
WEBERIFEFLTWRWIEEEBETIHE, REBICETTLHIZ EiThnEELILbND, K
IZ DEWATS |Z, 74 ABUFICHELE S LTV DR, TS ELEITH Y . BBR AT
TR E I T8, L LKISKRZESLEL TS, KEEEN TRV E
WLERRE S, BT UEKENMSEON2WEE X bND, &iE [ RE/R ST 5 DEWATS % 7%
BT D&V OBRBLENRXETH D,

042 RIBREZLONDAEIZDOLNT
1) RNy TR e IAN—MME
B F vy U ORAEANMENMEZTZICLTH, ~Z 7 AN OB A KEIL,

I ICEALIE LN THA D ZENTHIESNS, Wz~ 27 e T ANREBHUTITHRAT HRTOH
e T ¥ OPEKEEIE BOD30Mg/N iz 5 K H KB LD 2 EMTHEIN TN D,
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9. Pk ELEREBITO T

T, BURTHHELE 2> TV A REDORAENIVRBEE A 5, FRIZIIFRKTIX
FEAVERENR RS FHLTWDLEZALENT NG, MIEMXIERE LT, BEAF
DOEND TEZ U F ¥ U HiKEREUGEH WA ) (201149 A) TIIKBEHHTEHIED S 7=
DILTWD A, KNI L E HARBIRIZIALS , KEOZHITITHENITIINETH 5,

BIOBIRKE HEMRIEK) ZEROR Y 7 23—~ CHERE/N) 2L Tt 5
TENEBEZOND, ARG SITHE S RN = MEDFINR G > =D TR T 5,

BE 941 TITHEBBEIFR BE 042 M TERDOEAMA

DL TERDHE A TIIHEIRTAKEZR v 7 A« IA—MEL TN 5,
SMECEROAFIZUTITRT LB TH D,
» Project: Development of drainage water parkpasuk in parking area
(« 2 =7 ™Y 7 K DOBERIG~ D)
* Project site: Parkpasuk drain water from vatchan to Synorm Village,Chanthabary District, Vientiane
Capital
(« FEGIT : AT X D YRV LIKONR—=T BT PR, Fx 27V —8, e F
¥ )
- Concession by: Miss Thipphaphone Dityavong
(#F) A\ : Thipphaphone Dityavong & A)
+ Period concession:  35years
(FEFIIARA] : 35 4FfH)
- Date:21 November 2013
(HA): 20134211 A 21 H)

DN TEHROHNENERTHEZAILUTOEY TH D,
1) BAKEE B & BEES & 3 2 5l O K E
2) BEESIZTH v 7 A3 — kDR
3) BEHCEMG: T T 35 4[] T’ A EIIY
4) 35 EFLBBLIT R v 7 A H L — | B AR

O, A= MEDBIO FiEE LTE, Iz TER EFEEMBDH 56, &
ﬂ%@ﬂM%\%wwAH%mﬁé LIk T, BENLDOT T u—F & A L— xab
T BIRCHR B OREIZ L B 22> T ONI 2 B L X— ME L7267 ERH 5,
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9. ok ELEREBITO T

v =)
L
l\ B N— |k
N
B o&aE
BE 943 mWEEREILA—H BE 044 FHEEKEINALN—F

(2 B R

1) B wUPkE

B FREDOTEKITHEKE 21 L CTHKEHBIZA->TL 5, Zodmcisn i, 5KED
BTHERLELTWDZ LT D, o T, ZOWIIKEZEHEGLTHZ ENEZXLND, H
AR TITEKRBU LB D% T SN DN, By« & KIS 72 @ AN LT 5 7
Wiz, EMIAFIH U TR 21T 9, RESGITIEAR Y « U v Z A 3JII (Hong Wattay) 1Z
F o X3 (Nam Pasak) 235, B« 23827 311 (Hong Pasak) & Gt % Hiti
TIEE 3 KN O% L% 1T CIT2 24855 Ch s (K 9.1.2, K 9.1.3 D Y FIDHEHN.

Hong

Wattay Hong

Watta

Hong

Hong

BE 045 AvmHisA (1) BE 946 AvWHs (2)

2) U HEKEK

Ry PRI R 2 5% BT DI, B 2R N K&V, NAHI L TEZD
DL, mARBNGH D EZATRLASNE bl 2 8% T 5, & L < 1RGSR O Hi
ThER & T 5,
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9. ok ELEREBITO T

¥
18| %
& S RSN
|
k
BE 849 FwUIZIINDOEKE BE 8410 PEEMmREM

PLEBRNTETLNREZE LD L, BHET T v i3, BNEL Y EREA 2 ANISFASR
PR ZHEH 2 Z &7 <0 FARBIRHRLTI OFALREI ZFIM LT, FAQLHE R L T
BB T2 e 7 AL VPEH L TWD, ZDOZ L E2BET D& TKRO KA E
O TAREFEOHMEL, 72 HICEFTOILETRNEEZZILND,

U O DILRE D) 2 (R DIT I, BRI (R A TE T 5, £ 07 I LI T A0
SR S HEAKR DSRILS & U 5 B ED B D,

HHE T T v v ORIFRESC A O OBUR K TR OIER 2D, KE OB LB R D%
ERFRENDDB, INHIZHONTIEL) TE DL ZADLRE DML TE KRB 2T L
(DEWATS 72 &) #EAT 5, 2) TEXDHEZANLEMRMIT 2 HEMET S, 3) Ik % EH#
b5, 7 EDFHRE & o TRHIRA L HTIKENKE OB EEZIT I RE Th D,
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10. FELR D7

10. BEHE

10.1 BEORFURNEBPINEE (EIRR) RUMBHAEHINGEE (FIRR)
10.1.1 BB

)

(2)

ST I

RREOMBE N CTliE, BSlF vy vyarvun—iEEHWD, ZOHETIE, MO
FEOIRALE ZHEFR R L, IWANDZXHEZRWZERE 24D L IZE 53R 2 AV CBEMME
CEBS D, WAIFKERHBEINAETHY , BERAITEREH., OME ], AN L2
5o FENMBHNZEITARETH 2008 9 2k, FEO FIRR 235N E F¥E A% FH (WACC)
L0 REONEINTHWEN D, FIRRZIWACC LY & KE WS, ZOHEEITMER
ICEATHBECTH B Ll bn b,

lE==Sis
FAT5 53T O EZRRHESRATIROEY TH D,
£ 1011 MBESHOEGTAMRES

1 | F7av=s I 2020 — 2049 4F (30 4EfH))

2 | A 2015 — 2049 4

3 | filkEAKHE 2014 4¢

4 | AEEL— | 1.00 LAK 41 0.0149 [4, 1.00 F/L247= 9 120.4 [
5 | IEVEEAREH (WACC) 40 %"

©)

(4)

1)

Hig ¢ JST 1Rk

T %L A HFFRITLINTH D, EABOMEFE L, BHRIXAD 0.25%, 1 7 LRIZ56%THD, =
NoOEMENS, FEEMPHEIND, FEEMT LY b/hEn, ZOHFAE I=vL - L—F -
TAMPEHEND, FIT A FTIE, BESFD 4% L0 H/hIWIGE, MESITICHOLEISIHEE 4%
L35 L1255 (“Guidelines for Financial Management and Financial Analysis of Projects”, African
Development Bank, 2006 ),

FA B 34T DIRF

B HTIE % < OGE ERRSRMICESWTIThbnd, b L, ZNHDORBICEERD
S>72%6. FIRR OFERDEDLDFREMEN S 5, Bl 21X, MK FHEE O (226E LT
UL, FIRR IFHEAT D Z ENRIAEND, BHEBINEDOEIL, MBI DR R 2T
%o AHRSRMEOE LWENIZ XL Y, MBI EITTRE TIX AR VAIRILIC 22 D Al REMER & 5,
Kz B<BEL, TR FELL BT H2EE8ICIEHAEEZTHILERNDH D,

BEEDHABHHT

EFXDIA
ARFEFEDOMBHI AL, KBS 2BE 0O ORI L > TAEL %,

IR E H oA 13, 1,600,000 LAK/E &35, A—% Lo VIO HANIX, 3,600 LAK/

HTH s, ZbOffEIE NPNL OBEN S5 H L 7= (Announcement No. 0243/NPNL, dated
04 Mar. 2014, and Decision No. 059/NPNL/2013, Dated 07 May 201) .
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10. FELR D7

2)

3)

EZENEHR

AFEOMBER T, PIHEREEAL 0&M B, MU ESRIMOFTHE RN LR D,
PIMIBEE e I - BB . BT, v x s N MBI TIEE. P aef) %
MHR5, Ll 427 LT —RIICMBEIIN A S 7enwE BB S, BifiT
B L OEFEFNIMB T IIEE 72\, BRI IR FE & B sk O W&+
DD, OGME X, EB/E., ., AMEE., e - EIESNS 725, WAL
RIEKY & SUE SN D KRGOV IZHRT HEEZ S b, O RMEHOXFEE .
YEBRSY L SUE S O T ORiFk It 5 b OEME L T\ 5D, BHEMIL, KAEEOIES &
B SY O i 5% DR O B & 28 A T 5,

EXOMBATRER

T TIZHRINT- 2018 FEDOBEME T 0 H & 12, BEEME TOAEEREE FF2{Thawn
Ba. MEHINERINGE = (FIRR) 1% 9.29% & A S vz, Z4Uid WACC (4%) K0 & &,
T ORER, REEITBEAR ST D 2018 4£ F TOKERMRE LT T, MBI FEITA
HETH D,

10.1.2 #EFEST

)

(2)

ST I

BARBE 0V =7 FORBEOFEITARENEIL, BB Xy v a7 —E2HWTThbihl s,
ZOFETIEH, FEOTa TVl FOF Yy v aTva— (ERNOEREZFIWVWEE D) 2 —
EOEG| R CHAMMBICERT S, ZNODOFy v a7 o —HIEMmEZ R 2k T
GRtT 5, BEMBEOYFEFH 2 e icT 25515, W25 &, BREHEROBEMME
ERRE T OBEME 25 L < 32 E5 R4 RFABNTNLESE (EIRR) &9, &RFESHT
BRI HEBIRIL, HMIICEAROEESERZET, AEETIE, 2% E2EROKESE
ELTRET D, 7AATIE, 10% b LT 2% NEARAOHEERH & LT LIXLIEFEDI
Bo IMFEREPEZ DIZT H2DIC, AFEETITEWRELZRAT S, BHESNE-FHED
EIRR NEARDHESEH (12%) L0 LEWEEICIE, FEORBENZRFIIERNEDOEARD
MESBEHOEEMEEI Y bEWZ IR0 KREEITRBEWICFEITARTH DL E VI ZEMN
T&E 5%,

i 4a
BREOMICE LT, AHETIXTICKRD X 9 ek L IREZ7R T 1=,
: 1012 BEPWOEHEHLNE

1 | eo=r MM 2020 4E— 2049 4£ (30 4EFR])

2 | AR 2015 4— 2049 4

3 | Wik 2014 4E

4 | ZFL—F 1.00 LAK ¥ 0.0149 14, 1.00 K470 120.4 1
5 | BAROHESTH FER12%

6 | IEmAELHLRE (SCF) 0.95*

B

Hi i JST
He* T RZBIT DN DD ICA 7T uy =7 bTlE, MEHELAHIRE (SCF) & LT 0.9 £721%0.95 % HA
TW5, KA TIE, BEOVHEREEZEZLDIZTS729I120.95 2 SCF & LTHAT S, & F TIT,
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10. FELR D7

3)

1)

2)

09 % SCF L L TfE-TWA =7 ME, “The Master Plan Study on the Development of the New
CNS/ATM Systems in Cambodia, Lao PDR, and Vietnam, JICA”,0.95 % SCF & L CfliioT\Wap 7 ry = k
IX. “Preparatory Survey on Nam Ngum 1 Hydropower Station Expansion in Lao PDR, JICA” C& 5,

HEDRFE ST

MBHIEED o BFHIME~DE R

FEOHEM MRS S, FHEEIFA 2R L2m C CRERE S D, 2T S
T, BVWZ S L THBRME] CTRESN D, BFaHiE, EFREE ORI DL &
MOBRZ RD72DIATON D DT, #FHIOZDIC, 2 OMBHIMME S BEF A
B SN TTe bevy, MBERE M ZRENTE AT 572012, ROBPEES
nd,

- BERIE B OHERR : Bidx. Rl @BEIRERNS, b L IRENF~OBIREE &5 2
bIv, FEO-DOEDOEFROHE TIL/RV,

- BBL—FOWRHZOFEE AR, L A& S KD LEOSME R
Bl — hOMEDOPRHZ T 5,

AROHCIE, ERERMEKENETOERICEAINS, TOME, BRENMEOREHIL,
g (BAM) TRRIND, YREWE OMEIEELRH (SCF) 2 LHZ & TH
BL— FOWRHERNT D LTS TUIR LR, KREOYA . SCF XAl
HiCRidk L7-18Y ., 095 CREIND,

AEEOEFES

7% 1013 1%, KEFrY =7 FORFHEREZ R LTS, KEEOMIRIL, EELTEXS
B ralfe/e it &, BRI TERWEELARAREREIRE VD 2 DOB T Y —IZ/0%
ENnd, BREHMETIE, AFEEORFERE LT, T_XTOER(LARERMERR 2 ET, A
FETIEZ, £ 10130 2-1 BL 22 ZEBALTREZR 4k & L COEIRT 5,

% 1013 KEFOP Y FOBRFELE

& w b AT RE

No. ZhEk No. BN 5 / E%}gt
1 P X O HE 1-1 | FERMEHE OLEDOE OLE 7 b R
2 2 FHEEGhF 2-1 | AFKIE LIS O KBS A O EI K EE/LFIRE
2-2 | AHIKEDWIAKITHE S OB EEILFIRE

3 NSRS DY E 3-1 | ARRBEYIE ORI K D EFEE OHI T AL IR
3-2 | IKFRBYLIE ORI S B8 B Ek o #n JE A b R

4 BREREREDE | 4-1 | FTud s FOBEIC X 5SRO E (L JE A b R
5 RETR 2R 5-1 | FAOBIIIENC K 2 H T KSR OfR4 JE A b R

Hidh : JST

ERALATRE LR AR ICRI L. I TS ZINA %,

a) ERAIEER
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10. FELR D7

>

>

3)

(4)

IANIEIKGE DA OB KIS H O HI

KB TITbn: HELETE] ORRICELD L, VU TAFERED 42%D3K FILKRK
GEODOK (20 Uy MVDTT AT 4w 7 KHE) 1Mz T, HFS LATEHFEMHEHL
TW5, REENMTONRWEGEA, BIEOKRKEEN 8 2 DR OKFTEEL, ANAKEL
S BT T KREDORBRAKIC L > T ESND 2 &b, UL, FENMTD
NDHA. FKEIEOKBEENMZ SND X ) ICKERBFENAERSIND, SV D &
FEF DOIEF-CHERHER T B A B UK EUS B, FEMTONHAICHN IS,

INFEAKIE DWKIZLE 5 e H O HIE

FELITDORWES., BAKEDNR TSR0, BIELEDLTRED 26% & pg¥izR D
62% (FEESSMHFRA) 13, WikIZE 2 TR KA 2 5% & L. BtiNIC K 28 2 2 R Tl
éhéo

FELITOLE. FH/KEBINIKEELZ LRV AdoKEKITME L TS s L o7
0. ANHKEOHEREZO—ERIT, FPARKEZRE L2V (b LR, ZLLIBRAKE O T8 %
L7gwy) Kolckes P 5,

R /K KPS O FRER L OSEIRHERFE B E HOHIKIZ, KE7Ta Yo7 FORBEERD—>T
H5,

EXOREER

R, FEOPE, @k, ar AT o 7Y —ERIETAH O EHEEAT
W5, MBEER»OREERA~OEBRITHET, 11012 &Fo8. Q) &FHH. D W
A D> & RE M~ D (25 TW 5D,

FHTR A OFRAAMEIL, DB TH D - Dl DOE AN DRI LTy, 7
L— g IR ERIC B S LT W= . Wl B & GRG0 B Rk
b,

R HTG
REEORBF I OFERIZ, OB TH D,

REHEHINEIAE R (EIRR) NPV B/C

KB 27.30% 6,707 million JPY 2.15

NPV & BIC [TEADHEEH (12%) #EFI51R L LTHE,

HE SN EIRRIZEADH ST H (12%) =iz TV, AFEEITRFEWIZEITAETH
Do

10.1.3 BAFBEHE

NPNL WAFELho 7oy =7 FEFEM LRI, WEICERTE 2N E 202 /5
72912, NPNL 2RDOHEITH I L OO & 51l 2 & b 7= MR A ER S vz,
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10. FELR D7

)

ARFREOMEFHW & 1%, 5% 0 FEHOBRFAEL Yy a7 —HEEZHF LTS,
BT C, BE S NI R OKFOMAE Mk E 77 25 LI~ A T ADF ¥
yvaZua— (BXOFy v ok nRE IS, B, BUlEAE IEEHEED
HBHER THDLIN., EEROHEOLXH T ARAWZD, BEOHMAL - MEEXITIFvy v
Ta—QF LTRSS TS, BEOMBRIL, LT LLELRMETH D EITRL 20
B, Fx v vafkmD~A F AIRA RBETH D,

WA B EHE DR
AR R 2 MER T 510 > TOEEARFHESRIHIRO|@Y TH 5,

v A ESH OB IF D00 EFIXBRAN 95, D728 | AKIERHE XM B EH B CfE B
DEFEESIL TR S EMBICA L 7L RICEDLETEIX ETFbh IR0,

v" NPNL & MOF @ HifEdr— (ADB <° JICA, AfD %) i s+, “Loan Calculator ADB /
JICA/ AFD1 + AFD2, July 2010, NPNL™ |ZFC#kS4172 2014 4F 11 A RS OFRENGZE DD
IRWNERGE T D,

v Ry iR GER T Y 2 7 CE, (FE EXIM SRITEROEREE L TO)NPNL &
MOF D EKSMIE, 2014 4 11 A BIEIRESIL TR, 22T, ZOFEMZIEFEHIH 30
AR THIR 5 AR, A 2% &5, (i A 4%RIL“Draft for Review, Development of the NPNL
financial plan, September 2014, GRET, supported by AFD” (VL T, TAfD B #S5HE ) IS Fo#S
7= 4,150 f& LAK &35,

v KIEEMEIL, 9T CIOEERES L 2018 4E £ TR (Decision No.1130, dated 20 Oct, 2014)
RIESN TS, SER5EME B ST RGA X, MEEHE IR S,

v KRR, AHEOKTFE PRI ORTHERICHE, IRO IR E LT, 25% (2015 4F) | 20%
(2020 4F) | 15% (2025 4=) . 10% (2030 4FLAR%) ,

v KERHEUIERIE, 2013 FFO%E (99.5%) B JEL TR DI E L=, 99.6% (2015 4F) |
99.9% (2020 4FELLK) .

Vo RSB IO Ry T K BT 4 K EES D NPNL O D75 K BEAIL,
ZR T HKRIGIDDOEIKEEANDSRFITEESE ROIELTZ,

#: 1014 HKEABEMODMELFEHE

B LAK/m?®

A 2016-18 2019-21 2022-25 2026-30 2031-35 2036-50
by N K i 1,750 2,500 3,000 3,600 4,300 4,500
Hi#L : NPNL

o EREREIBIEMR & RUE,

v AD IZXoTREASNIZar /L Z b3, NPNL DO~ AX—T7F (MIP) ZERkL T\ 5, Bf
JRIXRET D, HEFHEIIER SV TND, FOEKEE ZHA AV 22— 1 ATD O #S 5 E
IZIeDNe, 70 h | K% 8,416.32 {8 LAK, DKL AEAIT 2015 )05 2020 HF T
D 6 H[ENT A 684.42 {8 LAK, 2021 4E7)>5 2030 4E0D 10 4RI X4 430.98 /& LAK &72
STWN5,

v EFEMIP ORI, REFFHIZR B A & i 1 R o S E B2 Bh A2 AR E L 7e (el 2% . 1k 411 30
LTI 10 47,

v BUEEER R OB FH PR E B RIS v TnD,
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2) HBEHERER

> FLME U (2019 AR LAREEANEREE _E I
X 10.1.1 1%, FROEEZFHESMEZ b & ITER SN -MEFER O EEZ R L T\ 5,

100,000
50,000
0 — B R/
> %
x (50,0005
S
E (100.000) —w=Fryla1DE
(150,000) FE s o0/ iR 38
20000 EXRFryia
(250,000) B %e
(300,000)
Hill : IST 1Rk

B 10.1.1 NPNL Offifli #BLELUFv v 2 70—BREOFH (ERSFTIHA)

B4 10.1.11%, 2019 4FLARE, SBINAYZRAKEEMHEE LT O WHEO TRITH D, 2029 F £ T
NPNL 1%, WBAEAE &L e — 0 OF|F AN D - DICEFMBLRZE L35, K
DF vy 2RI, 2O R — U iR & MIP OFEHIC X > T, 2019 FLARER #
(23 L 2026 D id~ A TR B,

110.1.1 MBS (Tl 0 . REELWEIICEITAIEE L T2 72 OIZITKERHEE
FIXMBE TR, 5T, NPNL TR E VS O DB AL io&ﬁ%ﬁh&g
Bl 2 IXBCE LR, Bl & NV T ORHE - BERZR EAGHE LTV D MIP 2 2iTh iR
725720, F72 NPNL 121X, WBEOTe Y7 NTHED ANTEr— DA RT3 5 5,
ZD7=, NPNL 2fAE LTIE, % v i 2 BEn el S 5 e B 2op 4 fE
FTFEITOMERND D,

> B OV FUA (5 HFEIZ—FE 3.5%DEMEE BT
X 10.1.2 1%, mm%#%5$ﬁ 35%DEMEE FIT T HOHAEDYIaL—vaThob,
T2 b., 3.5%DBHE FIF 1% 2020 4, 2025 4F, 2030 4F. 2035 4F, 2040 423 S 40T
WA,

F 10.1.5 /KEEIEME B0 E
i 2020 2025 2030 2035 2040
FEH K OEF ERAGE R E B 3.5% 3.5% 3.5% 3.5% 3.5%
s REME BT IEA 7L S R RO TNS,
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80,000

60,000

40,000 — B I
20,000 B S

% , .

o ° eyl aDE
(20,0005 R 5
000 EXRFryia
(60,000) 23]

(80,000)
Hh - JST 7ERK

B 10.1.2 NPNL Offifls #MBLXELUFvYyv 2 70—BREOFH (E-DFIH)

©)

5 @/ﬂ-)z“( . A7 VIERIZINZ T 3.5% DEMEE B2 5 I HESILTEY,
ZOHA NPNL 1, 30 EffkRE L TTF I 2ADF vy v v ama AT 5 LN TE 5, fE
@%WKM%%VTUﬁiD%k%<\#%yVJ@EE@MQEH%:@V%Uﬁ@ﬁ
IMINEL 2o TWD, B D+ VAT, NPNL X M/P 23fE LT, 72BN OEED
MRS & BRI T, 2 Tor—r DA RETHZENTE S,

IR 5 3 X2 3.5% DM E LT IL, Wi EA Z RV EEEMR (FEN—R) ThDH
ZEITHETORNERD D, ;@B% IZ. NPNL (X1 > 7 V%%F@LTH/\{EL 2 G L
RITHIE R B0, FlAIE, BMOER. EBREDOA 7 VDN 6% DA, NPNL IZHEF
6%. HHWILIET 19%0)*4/\@&%#?#5)4%7@3%0 iR 5 FIZ—FE 3.5% D
Bl B, 29 LA v 7 LIREICI A TIThLa L O TH 5,

MBEHEOEL

M/P D fiti
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THE MINUTES OF MEETINGS
: ON
THE PREPARATORY SURVEY
ON
VIENTIANE CAPITAL WATER SUPPLY EXPANSION PROJECT
IN
THE LAO PEOPLE’S DEMOCRATIC REPUBLIC
AGREED UPON BETWEEN
MINISTRY OF PUBLIC WORKS AND TRANSPORT
AND :
DEPARTMENT OF PUBLIC WORKS AND TRANSPORT OF
VIENTIANE CAPITAL
AND
VIENTIANE CAPITAL WATER SUPPLY STATE ENTERPRISE
AND
JAPAN INTERNATIONAL COOPERATION AGENCY

Vientiane Capital, February 21, 2014

Based on a series of discussions between the Government of Lao People’s
Democratic Republic (hercinafter referred to as “ Lao PDR”) and Japan International
Cooperation Agency (hereinafter referred to as “JICA™) concerning the project
formulation for expanding water supply capacity in Vientiane Capital, JICA dispatched
a mission to Lao PDR from 17 to 21 February, 2014 to identify the necessity, develop its
scope, and confirm the implementation arrangements of the Preparatory Survey of the
Vientiane Capital Water Supply Expansion Project (hereinafter referred to as “the
Project™).

The main points discussed during its visit are described in the Annex 1. The scope

" and implementing arrangements of the Preparatory Survey are described in the Annex 2.
It should be noted that the implementation of the Preparatory Survey does not

imply any decision or commitment by JICA to extend its loan for the Project at this
( stage.



Annex 1: Main Points Discussed
Annex 2: Scope and Implementing Arrangements of the Preparatory Survey
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Annex 1

MAIN POINTS DISCUSSED

1. Target Year

The target year of the Project is 2030. Water supply demand and capacity of facilities
will be calculated by the target year. The target year will be finally confirmed during the
Preparatory Survey.

2. Counterpart Agency

Department of Housing and Urban Planning (DHUP) of Ministry of Public Works
and Transport  (MPWT) would be the Coordinating and Supervising Agency.
Department of Public Works and Transport (DPWT) of Vientiane Capital and Vientiane
Capital Water Supply State Enterprise (NPNL) would be the Counterpart Agency. The
Executing Agency of the Project will be decided before the appraisal of the Project.

3. Scope of Works
The construction of the new water treatment plant(s) and the sites examined in the

Preparatory Survey will be decided before commencement of the Survey.

4, Implementation Schedule .

Currently implementation schedule is estimated for around 6 months (in case of
treating Chinaimo water treatment plant expansion). However, if a new water
treatment plant(s) is added in the Preparatory Survey, the schedule may be subject to
change.

(END)
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Annex 2

SCOPE AND IMPLEMENTATION ARRANGEMENTS
OF THE PREPARATORY SURVEY

I. BACKGROUND OF THE PREPARATORY SURVEY .

Lao PDR has achieved around 8% of economic growth in these days. Accordingly,
the urban population in Lao PDR has been increased. Population of Vientiane Capital
which was only 600,000 in 2000 has reached 790,000 in 2010, and is estimated to
exceed 1,000,000 by 2020.  Although the number of population has been increased, the
living environment for residents in Vientiane Capital is still not satisfactory. Under
such circumstances, it is urgently necessary to improve infrastructure for better living in
Vientiane Capital.

Lao PDR set the target of 65 % coverage of piped water supply for urban population
and 80% coverage of access to safety water for all population by 2015 in the 7™
National Socio-economic Development Plan (NSEDP) 2011 - 2015. Additionally,
“Strategic Poverty Reduction Planning in Vientiane” states that 80% of citizen in urban
areas in Vientiane Capital would access safe water by 2020 and 100% by 2030. In
reality, there is still a long way to achieve these targets.

There are 9 districts in Vientiane Capital and piped water is supplied to only 7
districts with water supply coverage ratio of 71%. Although current water supply
capacity in urban area of Vientiane Capital is 180,000 m’ /day as total, water demand
would reach 400,000 m*day in 2030 due to rapid population growth. Therefore,
insufficient water supply capacity becomes a very serious issue in Vientiane Capital in
these days.

Japan has long cooperation history for water supply sector in Vientiane Capital,
nearly 50 years. Japan provided several grant-aid projects in order for constructing,
rehabilitating, and expanding capacity of Chinaimo and Kaoleio Water Treatment Plants
and related facilities. In addition to hard infrastructure, Japan has provided assistance
in capacity development for Vientiane Capital Water Supply State Enterprise (NPNL)
for years through implementing technical cooperation projects, dispatching experts
/volunteers and providing trainings.

In August 2013, the Director General of the Department of Housing and Urban
Planning (DHUP) in Ministry of Public Works and Transport (MPWT) requested
JICA to support for an expansion of capacity of Chinaimo Water Treatment Plant. In
order to verify the feasibility of the project, JICA considered implementing the
Preparatory Survey. In order to clarify the scope of works of the Preparatory Survey,

v
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Annex 2

JICA dispatched a TOR (Terms of Reference) mission to Lao. PDR from February 17 to
21, 2014.

. OBJECTIVES OF THE PROJECT

The objectives of the Project is to increase water supply capacity in Vientiane Capital

" by constructing facilities (intake facilities, water treatment plant, transmission pipelines,

reservoirs, and distribution networks) thereby contributing to the accomplishment of
Vientiane Capital Master Plan for 2030 and the improvement of the living environment

of residents in Vientiane Capital.

III. SCOPE OF.THE POJECT
The Project covers the expansion (or construction) of a water treatment plant(s) and
pumping stations, laying new transmission and distribution pipelines and its connection

to service pipes. The scope will consist of the following components:

(1) Expansion of Chinaimo Water Treatment Plant
- Construction of Intake Facilities
- Expansion of Chinaimo Water Treatment Plant
- Expansion of a Transmission Pumping Station in Chinaimo Water Treatment
Plant

(2) Construction of a New Water Treatment Plant(s)
- Construction of Intake Facilities
- Construction of a New Water Treatment Plant(s)
- Construction of a Transmission Pumping Station(s) in New Water Treatment
Plant(s)

(3) Construction or Rehabilitation of Transmission and Distribution Facilities
-Transmission Pipelines
-Distribution Reservoirs
-Distribution Pumping Stations |
~Distribution Pipelines

-Service Connections
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(4) Consulting Services
- Detailed Design
- Tender Assistance
- Construction Supervision
- Environment and Social Considerations
-Another contents, if necessary

The scope may be subject to adjust during the course of the Preparatory Survey and
the appraisal of the Project. The construction of the new water treatment plant(s) and the
sites examined in the Preparatory Survey will be decided before commencement of the

Survey.

IV. PROVISIONAL TERMS OF REFERENCE FOR THE PREPARATORY
SURVEY TEAM
The provisional Terms of References (TOR) of the Preparatory Survey are listed as
follows. The contents may be subject to change during the preparation and the course
of the Preparatory Survey.

1. Review of Existing Studies and Implementation of Additional Studies
1-1 Collection and analysis of present conditions to confirm the background of the
Project through existing data, information and field survey in Lao PDR
1) Natoral conditions (meteorology, topography, hydrology, hydro-geology,
etc.)
2) Socio-economic conditions and trends (population, industries, land use,
social infrastructure, economic conditions, etc.)
3) Environment conditions (environmental laws and regulations, public health,
etc.)
4) Evaluation of present water supply conditions and identification of problems

1-2 Collection and analysis of the present condition of the Project area through
existing data, information and field survey
1) Current situation and problems of the water supply sector
2) Policies and plans of the water supply sector
3) Current status of the water supply amount and capacity of existing water

s

supply facilities
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4) Water demand in Vientiane Capital

5) Comprehensive plan for water supply facilities in Vientiane Capital

6) Other projects for water supply in Vientiane Capital

7) Situation of water sources

8) Raw water quality

9) Topographic survey

10) Geotechnical survey

11) Existing water supply facilities in Vientiane Capital

12) Current conditions of non-revenue water

13) Water supply sector organizations

14) Water tariff setting

15) Financial analysis of NPNL

16) Willingness to pay and affordability for water supply service

17) Power availability (situation of electric power supply and demand)

18) Social opinion about water supply

19) Related on-going studies and projects

20) Other donors’ assistance and projects by PPP (Public-Private Partnership) in
water supply sector

21) Long-term plan for improvement of water supply facilities

22) Long-term financial plan

23) Identification and evaluation of present water supply conditions

1-3 Collection and analysis of sewerage and drainage sector
1) Current situation and problem on the sewerage and drainage sector
2) Policies and plans of the sewerage and d-rajnage sector _
3) Current status of the sewerage and drainage amount and capacity of
existing those facilities
4) Comprehensive plan for the sewerage and drainage facilities in Vientiane
Capital .

2. Feasibility Study for the Vientiane Capital Water Supply Expansion Project
2-1 Planning of the Project _
1) Water demand projection by 2030
2) Setting necessary capacity of the proposed water supply facilities
3) Identification of supply area from expanded the Chinaimo water treatment
plant and other water treatment plant{s)

¢ A
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4)
5)
6)
7)

Annex 2

Planning of the water supply facilities of the Project

Overall operation plan

Calculation of the area required for land acquisition for the Project
Land acquisition method and regulation

2-2 Basic design of the Project

1)
2)

3)

4)

5)

6)

7

8)
9)

Identification of the Project scope

Design of facilities (intake facilities, water treatment plant, transmission
pipelines, reservoirs, and distribution networks)

Development of the operation and maintenance plim related to the facilities
to be constructed under the Project

Preliminary cost estimation with demarcation of foreign currency and local
currency as for Japanese ODA loan projects

Comparison of the estimated project cost with that of other similar projects
in order to verify the appropriateness of the project cost

Elaboration of the project implementation schedule and confirming
necessary procedures for the approval of the Project implementation
( Environment Impact Assessment (EIA), land acquisition etc.)

Suggestion of the Project’s procurement plan, method and contract packages
Analysis of impact on water tariff rate by the Project

Recommendation on TOR for consulting services (detailed design, tender

assistance, construction supervision, etc.)

10) Project evaluation;

-Technical evaluation
-Economic and financial evaluation
-Environmental and social evaluation

-Institutional evaluation

2-3 Consideration of environmental and social impacts

1

2)

Analysis of the Project from the environmental and social perspective in
accordance with the requirements of “JICA Guidelines for Environmental and
Social Considerations (April 2010)” (preparation of EIA, Environmental
Monitoring Plan (EMP) and Resettlement Action Plan (RAP), if necessary)
Review of necessary procedures and legal requirements in Lao PDR including
laws and regulations related to environmental considerations (such as EIA,

information disclosure act, etc.)
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3) Proposal of appropriate institutional arrangements to compensate
discrepancies between JICA Guidelines and those of Lao PDR

2-4 Assessment of project effectiveness
1) Financial Analysis of NPNL (water supply tariff, operation and maintenance
cost)

2) Selection and calculation of performance indicators (operation and effect
indicator) and setting up baseline and target data

3) Identification of the qualitative effectiveness (positive impact in Vientiane
Capital)

4) Analysis of the environmental impact (environmental improvement effect by
substitution)

5) Calculation of the Project’s economic internal rate of return (EIRR) and
financial internal rate of return (FIRR)

V. IMPLEMENTATION FRAMEWORK OF THE PREPARATORY SURVEY

Survey Area
The Preparatory Survey will cover Vientiane Capital.

Team Composition of the Preparatory Survey A
JICA will select and dispatch a survey team (hereinafter referred to as “the Team”) to

carry out the Preparatory Survey. The Team is expected to include at least the_following
experts:

1) Water Supply Engineer A (team leader/ water supply planning)

2) Water Supply Engineer B (deputy team leader/ design of intake facilities and
water treatment plant)

3) Water Supply Engineer C (deputy team leader/ design of transmission and
distribution facilities)

4) Mechanical/Electrical Engineer

5) Procurement Planning and Cost Estimation Specialist

6) Economic and Financial Specialist (Economic and Financial Analysis)

7) Business Management Specialist

8) Environment and Social Considerations Specialist

9 Sewerage/Drainage Engineer (Sewerage and Drainage Sector Analysis)

4.
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The assignment of the experts may be subject to adjust. The Team should engage
local consultants and/or other supporting staffs.

3. Steering Committee

The Steering Committee will be established and chaired by DHUP and co-chaired by
Department of Public Works and Transport (DPWT) of Vientiane Capital and NPNL,
and participated by Ministry of Planning and Investment (MPI), Ministry of Finance
(MOF), and JICA Lao Office and the Team.

4, Tentative Implementation Schedule

The Preparatory Survey will be carried out in accordance with the tentative schedule
shown as follows. The schedule may be subject to change during the preparation and the
course of the survey.

Year 2014
Month June July Aug, Sep. Oct. Nov.
Work
in Laos |
Work . -
in Japan
A A A A
Report IC/R IT/R DF/R F/R

IC/R: Inception Report, IT/R: Interim Report,
DF/R: Draft Final Report, F/R: Final Report

3. Reports
The Team shall prepare and present the following reports:

(1) Inception Report : 20 copies (English), 5 copies (Japanese), and electronic data
will be submitted before the beginning of the first work phase in Lao PDR. This
report will cover basic approaches, plan of operations, a work schedule, staffing,
organizations and other aspects of the survey.

(2) Interim Report: 20 copies (English), 5 copies (Japanese) and electronic data
will be submitted about three months after the beginning of the Preparatory Survey.

This report will cover results of the midterm of the survey. (&/ ’

K
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(3) Draft Final Report : 20 copies (English), 5 copies (Japanese), electronic data
will be submitted at the end of the survey in Laos. The member of the Steering
Committee shall submit its comments after receipt of the Report.

(4) Final Report (Summary): 20 copies (English), 5 copies (Japanese) , electronic data
will be submitted within one month after receipt of the comments on the Draft Final
Report.

6. Monitoring
" The work of the Team shall be subject to periodic review by JICA. JICA staffs shall
attend meetings between the Team and Lao PDR during the implementation of the
Preparatory Survey as necessary.

V1. UNDERTAKING BY THE LAO PEOPLE’S DEMOCRATIC REPUBLIC
DPWT of Vientiane Capital and NPNL shall act as the counterpart agency to ensure
the smooth implementation of the Preparatory Survey.

DPWT of Vientiane Capital and NPNL shall, at its own expense, provide the Team
with the following items in cooperation with other concerned organizations;

(1) security-related imnformation as well as measures to ensure the safety for the Team;

(2) information as well as support to have access to medical service;

(3) data and information related to the Preparatory Survey;

(4) counterpart personnel from related organizations;

(5) authorization letters; .

(6) entry permits necessary for the Team members to conduct field surveys;

(7) support in making travel arrangements to destinations and making appointments

(8) office space, and;

{9) assistance to the Team in customs clearance, exemption from any duties with
respect to equipment, instruments, tools and other articles to be brought into and out
of Lao PDR in connection with the implementation of the survey, according to Lao

regulation and laws in force.

DPWT of Vientiane Capital and NPNL shall bear claims, if any arises, against
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members of the Team resulting from, occurring in the course of, or otherwise connected
with the discharge of their duties in the implementation of the Preparatory Survey,
except when such claim arises from serious negligence or willful misconduct on the part

of the member of the Team.

VII. CONSULTATION

JICA, DHUP, DPWT of Vientiane Capital, and NPNL shall consult with each other
in respect of any matters that may arise from or in connection with the Preparatory
Survey.

VII. INFORMATION DISCLOSURE
The JICA Mission explained to Lao PDR the JICA’s policy of information disclosure
as follows;

1. Based on the Information Disclosure Law of Japan, JICA has a policy to disclose
information to the public. However, confidential information will be kept
undisclosed, such as bidding information to secure faimess of tender procedures and
other issues to be mutually agreed.

2. Under the policy, the final report will be disclosed excluding confidential
information to the public as soon as practical.

The JICA Mission and Lao PDR agreed that such information related to bidding for
procurement of goods and services such as cost estimate, Bills and Quantities (B/Q),
TOR, and persen-months should be kept confidential until a relevant contract agreement

is concluded.

Other information which Lao PDR requests to keep undisclosed, if any, will be so
kept based on mutual agreement between Lao PDR and JICA. Lao PDR agreed to
submit a list of such information, if any, together with timing of disclosure to JICA by
the date of the draft final report submission.

IX. OTHERS é/
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The nature of services to be rendered by the Team shall be exclusively advisory. All
decisions as to whether to accept or implement any recommendations made or
instructions given in the course of the implementation of the services shall be the
responsibility of DPWT of Vientiane Capital and NPNL and other concerned
agencies.

DPWT of Vientiane Capital and NPNL through Lao PDR shall take, with its own
responsibility, all necessary measures for the use of recommendations and outcomes
of the Preparatory Survey of Japanese ODA loan Project.

The Preparatory Survey will be conducted in a participatory manner, and intensive
consultation with all concerned stakeholders.

(END)
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MINUTES OF MEETING
ON
INCEPTION MEETING
(AUGUST 21, 2014)
FOR
THE PREPARATORY SURVEY
ON
VIENTIANE CAPITAL WATER SUPPLY EXPANSION PROJECT
IN
THE LAO PEOPLE’S DEMOCRATIC REPUBLIC

SEPTEMBER 30, 2014

This Minutes of Meeting was prepared after the Inception Meeting held on 21 August, 2014 for the

. purpose of confirming the Inception Report, which was prepared by the JICA Preparatory Survey
Team (hereinafter referred as “the Survey Team”), for the Preparatory Survey on Vientiane Capital
Water Supply Expansion Project in the Lao People’s Democratic Republic (hereinafter referred as
“the Survey”). The Survey Team submitted and explained the Inception Report to the Lao side. As
the result of the discussions, both sides agreed upon the Inception Report. The confirmed matters are
attached hereto.

It should be noted that this Minutes of Meeting does not mean the commitment of the project scope,
project implementation, design and method to be implemented. The final project scope, project

implementation, designs, etc. will be ough the Appralsal of this project.
U ~ B% %
Vi X)
Khamthavy THAIPHACHANH | Takashi HOSHINO
Director General, ~ Team Leader
Department of Housing and Urban Planning, JICA Preparatory Survey Team

Ministry of Public Works and Transport

Detsongkham THAMMAVONG

Director General,

Department of Public Works and Transport,
Vientiane §apital

Khampheuy VONGSAKHAMPHOUL
General Manager,
Vientiane Capital Water Supply State Enterprise
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1. Overall Result of the Inception Meeting
Both sides confirmed the contents of the Inception Report. In particular, the following
points were agreed by both sides.

(1) Survey Condition
1) Survey Area: current and future expansion water supply area in Vientiane Capital,
especially in the urban area as shown in Attachment 1.
2) Target Year: Year 2030

(2) Survey Schedule and Scope of Work
The Survey Team explained to the Lao side the current survey schedule as shown in
Attachment 2 and the Scope of Works for the Survey. The Lao side agreed upon the
survey schedule and the Scope of Works for the Survey.

(3) Counterpart and Steering Committee
The Survey Team requested to the Lao side to assign counterpart personnel and to
establish Steering Committee. The Lao side agreed with the requests. A list of
counterpart personnel is shown in Attachment 3. Department of Housing and Urban
Planning will report to the Survey Team on the list of the Steering Committee
members as soon as their decision is made.

Attachments _
1. The Areas of the Survey
2. Current Survey Schedule
3. The List of Counterpart Personnel



1. The Areas of the Survey

VIENTIANE CAPITAL

y | s
Chinaimo WTP '_?"//// / 7 8 //é : Current Water Supply Area

The Areas of the Survey
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2. Current Survey Schedule

2014 2015
Description
Jul |Aug | Sep | Oct | Nov |Dec| Jan | Feb | Mar
Preparation in Japan ]
1* Site Surveys in Vientiane I
1* Work in Japan 1
2" Site Surveys in Vientiane
2" Work in Japan ]
3" Site Survey in Vientiane i
(Explanation / Discussion of DFR)
3™ Work in Japan
(Preparation of F/R) [ 1
Reporting A A A A
IC/R| IT/R] DF/R| F/R
}a
- 4 -




3. The List of Counterpart Personnel

No Name Position Organization
1. | Mr. Khamthavy THAIPHACHANH Director General DHUP, MPWT
2. | Mr. Detsongkham THAMMAVONG Director General DPWT, VC
3. | Mr. Bounchank KEOSITHAMMA Deputy Director General DPWT, VC
4. | Mr. Khampheuy VONGSAKHAMPHOUI | General Manager - NPNL
5. | Dr.Xaypasa LIENGSONE Project Coordinator of Water Supply Division DHUP, MPWT
6. | Mr. Khammone CHOMMANIVONG Deputy Head of Housing Urban Planning Office | DPWT, VC
7. | Mr. Korlakanh SENBOUTTALATH | Engineer of Housing Urban Planning Office DPWT, VC
8. | Mr. Sisamone KONGMANY National Project Director NPNL
9. | Mr. Southin KHIENGSOMBATH Chinaimo WTP Manager NPNL

10. | Ms. Thavikhun PHANAKHONE Manager of Financial Division NPNL

Qg
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1. Steering Committee Establishment
A Steering Committee was established for the Survey. The Ministetr’s Decision on the Steering
Committee assignment on November 19, 2014, and the member list are shown in Attachment 1 and

2, respectively.

2. Phasing Plan of Chinaimo WTP Expansion
JST presented 5 options, Case 1, 2, 2a, 3, and 3a, for the Chinaimo WTP expansion. Among the
options, DHUP, DPWT and NPNL gave them assent to the stepwise expansion plan, that is,
expansion of 40,000 m3/day in Phase 1 and more 40,000 m*/day in Phase 2 as Case 3a (or more
20,000 m’/day as Case 2a) up to the total capacity of 160,000 m*/day (or 140,000 m*/day) of
Chinaimo WTP by the year 2030. The proposed stepwise expansion plans, Case 2a and 3a, are

shown in Attachment 3.

3. Concept on Service Area Demarcation among the WTPs
Basic concept on the demarcation of service areas among the existing and planned WTPs was
confirmed among DHUP, DPWT, NPNL, and JST as explained in the JST presentation. The basic

concept of service arcas among the existing and planned WTPs is shown in Attachment 4.

4. New Administration and Chemical Buildings in Chinaimo WTP
JST proposed to separate the existing administration office and chemical feeding facilities that
those are currently in the same building, and to construct new administration and chemical
buildings while the expansion work of Chinaime WTP. DHUP, DPWT and NPNL gave them
assent to the JST’s proposal.

5. Land Lending and Possibility of Land Acquisition for Chinaime WTP Expansion
JST explained that it is necessary to rent the land with 5 m space from outside of the fence of the
existing Chinaimo WTP where belongs to military school, during construction period, in order to
construct new water treatment facilities in the Chinaimo WTP. JST also proposed to acquire the
land (20 m) of military school near the injection point, to construct new chemical building near the
injection point because of efficient operation and maintenance. Requested land lending and

proposed acquisition area are shown in Attachment 4.

The Lao side made a reply that it would be difficult to acquire the land from Ministry of Defense
(MOD) for expansion of new water supply facilities; however, we can request MOD to lend and
acquire the land via Vientiane Capital. Meeting with Vice Mayor of Vientiane Capital will be

arranged by the Lao side.

4 a s



6. Disinfection Method
JST proposed to use chlorine gas as disinfection method instead of the current method, use of
bleaching powder, in Chinaimo WTP after expansion. In respect to this JST’s proposal, DHUP,
DPWT and NPNL reached a consensus to use chlorine gas as disinfection method of Chinaimo
WTP, on the condition that a bleaching powder feeding facility is also provided for emergency use
due to shortage of chlorine gas supply, and also to discuss again about this matter in the future

stage.

7. Project Implementation Framewark
JICA mission would be dispaiched to Vientiane in January, 2015 and the project implementation
framework would be discussed at that time. The Lao side also will discuss internally about an

appropriate project implementation framework before the mission dispatch by JICA.

8. Electricity
In connection with Chinaimo WTP expansion, it should be able to keep the sufficient electricity
supply to Chinaimo WTP from EDL. Therefore, a meeting with EDL will be arranged by the Lao

side for this matter.

9. Sludge Treatment
Currently, there is no regulation about sludge disposal to Mekong River. JST asked the Lao side the
same policy would continue in the future, The Lao side made a reply that there is currently no
problem to dispose sludge to Mekong River without sludge treatment facilities. Policy on sludge
treatment for the future may be, however, suggested when Phase 2 starts if the circumstance is
changed. The Lao side requested JST to add some recommendation regarding sludge disposal in the
report, s0 that concerned parties in Vientiane Capital may consider the future policies and

measures.

Attachments
1. The Minister’s Decision on Steering Committee Assignment on November 19, 2014
2. Member List for the Steering Committee
3. Proposed Stepwise Expansion Plan
4. Basic Concept of Service Areas among the Existing and Planned WTPs
5. Requested Land Lending and Proposed Acquisition Area
6. List of Attendance for the Interim Report Meeting

M
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(Translated into English)
Lao People’s Democratic Republic

Peace Independence Democracy Unity and Prosperity.

Ministry of Public Works and Transportation No. 19914/PWT.
(MPWT) Vientiane Capital, dated 19 Nov.

2014
Minister’s Decision
On Steering Committee Assignment about Preparatory Survey on the Project for

Extension of Water Supply System in Vientiane Capital.

Based on decree of Prime Minister No. 373/PM, dated 22/10/2007 (22 Oct. 2007), Regarding
the Organization and Activities of Ministry of Public Works and Transportation (MPWT).

Based on Application Letter of DHUP, No. 19519/DHUP, dated 03/10/2014 (03 Oct. 2014).

Based on announcement of Permanent Secretary Office (PSO), No. 19914/PSO. Administration
Section, dated 14/10/2014 (14 Oct. 2014).

Minister Decide that:

Article 1: To assign Steering Committee about preparatory survey on the project for Extension of
Water Supply System in Vientiane Capital as follow:

1.
2.

(@8 ]

Nohe

Mr. Khamthavy ~ THAIPHACHAN, Director  General of DHUP, MPWT
Chairman/Chairperson

Mr. Bounchan KEOSITHAMMA, Deputy Director General of DPWT Vientiane Capital
Deputy Chairperson.

Mr. Khampheuy VONGSAKHAMPHIOU, General Manager of Water Supply States Enterprise
in Vientiane Capital (INPNL) member, '

The representative from Ministry of Planning and Investment (MP]) member.

The representative from Ministry of Finance (MOF) member.

The representative from JICA Lao Office member.

The representative from study team of JICA member.

Article 2: This committee has duty for general lead or give general instruction, coordinate with each
other and coordinate with related agency to make preparatory survey of the project for Extension of
Water Supply System in Vientiane Capital has effective.

Article 3: The persons who was assigned please acknowledge and give cooperation on operating to
get achievement.

Article 4: This decision has effective since sign on.

v 2

Minister of Ministry of Public Works and Transportation (MPWT).
Dr. Bounchan SINTHAVONG



Chairman
I Mr. Khamthavy THAIPHACHANH

Deputy Chairman
2. Mr. Bounchank KEOSITHAMMA

Member
3. Mr. Khampheuy VONGSAKHAMPHOUI
4, Ms. Phonemany Chovmmaly

5. Mr. Vilasack Xayaphet

Advisory Organization and Consultant
6. JICA
7. Mr Takashi HOSHINO

2. Member List for the Steering Committee

Director General

Deputy Director General

General Manager

Technical Official

Asia and Pacific Division, Department of
Intemational Cooperation

Project Formulation Advisor
Team Leader, JICA Survey Team

DHUF, MPWT
DPWT, VC

NPNL
MOF

MPI

JICA Lao Office
Consultant
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6. List of Attendance for the Interim Report Meeting

No. | Name | Position I Organization
FROM DHUP, MPWT
i. Mr. Khamthavy THAIPHACHANH Director General DHUP, MPWT
2. Mr. Khanthone VORACHITH Director of Water Supply Division DHUP, MPWT
3. Dr. Xaypasa LIENGSONE Project Coordinator of Water Supply Division DHUP, MPWT
4. Mr. Velh Saysovlinh Cabinet Office MPWT
FROM DPWT
5. Mr. Bounchank KEQSITHAMMA Deputy Director General DPWT, VC
6. Mr. Khammone CHOMMANIVONG Deputy Head of Housing Urban Planning Office | DPWT, VC
7. FROM NPNL
8 Mr. Khampheuy VONGSAKHAMPHOUI | General Manager NPNIL
9. Mr. Sisamone KONGMANY National Project Director NPNL
10. | Mr Southin KHIENGSOMBATH Chinaimo WTP Manager NPNL
11. | Mr. Houmphan OUDOMSAVATH Manager of Technical Division NPNL
FROM MOF (Ministry of Finance)
12. | Ms. Phonemany Chovmmaly | Technical Officil MOF
FROM MPI (Ministry of Planning and Investment)
13. | Mr Vilasack Xayaphet Asia an(.i Pacific Divisi.on, Department of MPI
International Cooperation
FROM JICA
14. | Ms. Akiko KISHIUE Project Formulation Advisor JICALao
15. | Ms. Fuyuko OHKI Representative JICA Lao
FROM JST
16 | Mr. Takashi HOSHINO Water Supply Planning Specialist (Team Leader) | JST
Water Facility Planning Specialist for Intake,
17 | Mr. Yoshiaki YOKOTA Raw Water Transmission, and WTP (Co-Team JST
Leader)
18 | Mr. Hideharu KIKUCHI Water Facility Planning Specialist for IST
Transmission and Distribution Mains
19 | Mr. Akira HAYASHI Mcc}}m?ical and Electrical Facility Planning IST
Specialist
20 Mr. Tora AOKI Procurement / (.Jost Estimation S;tccialist / IST
Natural Condition Survey Supervisor
21 Ms. Chinatsu MAEDA O&M / Technical Assistance Planning Specialist | JST
Economic and Financial Analyst / Business
22 | Mr. Daizo IWATA Analysis Analyst / Socic-economic Survey JST
Supervisor
23 Ms. Mayumi GOTO Envifm"tmental and Social Considerations IST
Specialist
24 Mr. Akira OGURO Sewage and Drainage Specialist JST

.10.
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MINUTES OF MEETING

ON

DRAFT FINAL REPORT MEETING

(JANUARY 27, 2015)

FOR

THE PREPARATORY SURVEY

ON

VIENTIANE CAPITAL WATER SUPPLY EXPANSION PROJECT

IN

THE LAO PEOPLE’S DEMOCRATIC REPUBLIC

FEBRUARY 3, 2015

This Minutes of Meeting was prepared after the Draft Final Report Meeting held on 27 January,
2015 for the purpose of confirming the contents of Draft Final Report for the Preparatory Survey on
Vientiane Capital Water Supply Expansion Project in the Lao People’s Democratic Republic
(hereinafter referred to as “the Survey”), which has been carried out by the JICA Preparatory Survey
Team (hereinafter referred to as “JST?). JST also submitted the Draft Final Repott to the Lao side on
3 February 2015. As the result of the discussions and submission, both sides agreed upon the Draft

Final Report The confirmed matters are attached hereto.

It should be noted that this Minutes of Meeting does not mean the commitment of the project scope,
project implementation, design and method to be implemented. The final project scope, project

implementation, designs, etc.

N

cided through the Appraisal of this project.

Khamthavy THAIPHACHANH/
Director General,

Department of Housing arnd Urban Planning (DHUP),
Ministry of Public and Transport (MPWT)

Khampheuy VONGSAKHAMPHOUI
General Manager,
Vientiane Capital Water Supply State Enterprise (NPNL)

Takashi HOSHINO
Team Leader
JICA Preparatory Survey Team
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1. Overall Resulit of the Draft Final Report Meeting

Both JST and the Lao side principally agreed upon the contents of the Draft Final Report (DFR),
however, both sides agreed the contents will be finalized by reflecting the comments in the Draft
Final Report Meeting on the Final Report. In particular, the following points were agreed by both
sides.

(1) Raw Water Intake Pump Station

A new raw water intake pump station will be constructed in the Phase 1 of the Project with new
submersible motor pumps. Screen facilities will be installed at the intake pump station to prevent
plastics and other objects drifting in the Mekong River from flowing into the intake pump wells. The
details of the screen facilities will be further discussed in the detailed design stage.

(2) Administration Building

The existing administration building will be kept as it is during the Phase 1 of the Project. A new
administration building will be, however, constructed in Phase 1 to accommodate new central
monitoring system (which will cover the monitoring of both treatment processes and
transmission/distribution system) and new laboratory enhanced with new water quality analysis
equipment.

(3) Chemicals for Coagulation and Disinfection Method

JST has proposed to use of aluminum sulfate as same as the current method in the Draft Final Report.
NPNL asked future possibility of PAC instead of the current method. The type of coagulants
(aluminum sulfate or PAC) will be further studied and reviewed during the detailed design stage in
view of supply reliability, costs and suitability/sustainability for operation and maintenance.

(4) Sludge Removal Method in Sedimentation Basin

Sludge removal is planned to carry out manually as same as the current method since it is difficult to
modify the bottoms of the sedimentation basins to install mechanical scrapers. NPNL requested for
JST to study the installation of mechanical scrapers instead of the manual method by comparing
overall efficiency such as water loss amount and electricity costs of each method in the detailed
design stage. JST agreed the further study for this matter in the detailed design stage in terms of
initial cost, electricity cost, water loss amount, practicability, etc.

(5) Depth of Flocculation Basin

NPNL proposed that it would be better to make the depth of the flocculation basin deeper than that
of the existing one in order to make floc more effectively. JST replied that there are some factors
for making floc effectively (e.g. optimum quantities and locations of chemical injection). This matter
should be further studied and discussed in the detailed design stage.

(6) Pipe Installation at Public Road

There are current or future concrete pavement road on the planned pipeline routes for the Phase 1 of
the Project. The pipeline route, alignment, and road crossing locations will be further considered in
the detailed design stage.
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(7) Administration Cost
Both side confirmed that the administration cost is estimated as 5% of Consulting Services and
Construction Cost, and this will be again fixed in the appraisal mission for the Phase 1 of the Project.

(8) FIRR and EIRR
Lao side basically understood and agreed with the methodology and results of the financial analy51s
and economic analysis of the Phase 1 of the Project.

2. Further Discussions

Both sides confirmed that not only the above mentioned matters, but also other technical matters
such as details of facilities, equipment, and specifications also should be continuously discussed in
the detailed design stage.

Attachments
1. List of Attendance for the Draft Final Report Meeting



1. List of Attendance for the Draft Final Report Meeting

No. l Name Position | Organization
FROM DHUP, MPWT
1. | Mr. Vorsith DENGKAYAPHICHITH | Civil Engineer of Water Supply Division | DHUP, MPWT

FROM DPWT

2. | Mr. Khammone CHOMMANIVONG

Deputy Head of Housing Urban Planning Office | DPWT, VC

FROM NPNL

3. | Mr. Khampheuy VONGSAKHAMPHOUI | General Manager NPNL

4, Mr. Viengthonay VANNARATH Deputy General Manager NPNL

5. Mr. Sisamone KONGMANY National Project Director NPNL

FRCOM IST

6 Mr. Takashi HOSHINO Water Supply Planning Specialist (Team Leader) | JST
Water Facility Planning Specialist for Intake,

7 Mr. Yoshiaki YOKOTA Raw Water Transmission, and WTP (Co-Team IST
Leader)

8 | Mr. Hideharu KIKUCHI Water Facility Planning Specialist for JST
Transmission and Distribution Mains

9 M. Toru AOKI Procurement .’ (‘Zost Estimation Sp.ecialist / IST
Natural Condition Survey Supervisor
Economic and Financial Analyst / Business

10 | Mr. Daizo IWATA Analysis Analyst / Socio-economic Survey IST
Supervisor
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