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2. HESS B DI

2.

AR o R DR

21 BRI
211 S4E
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 L AOWT, 2010 4E D 2013 4RI B I 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
H#: Meteorology and Hydrology Department, Ministry of Natural Resources and Environment
K 211 E#HEIVFrUOKE
# 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)

700.00
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£ 300.00 2012
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(o]
= 200.00 —%— Average

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 BEEIVFYUOORBRKE

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 ZAD[ET1F 236,800km*> TH ¥ . £ 8 ENTILHER TRV O 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 < E2 D 2010 4 TlE. 3 HICHK KT & D 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
DUWNVTIE, FRICEI Tl &V, JFUKEEE L, 1212 3,000 NTU DL EAFiék L C
W5,

2-2



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 kS E 4% 80,000mY
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,

2-3



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 R DKER

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, BUKkiak z

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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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
~—-2001 ——2002 ——2003 -——2004 ——2005 ——2006 ——2007
——2008 2009 2010 2011 2012 ——2013

16.0 -

14.0 +———

12.0 4~
‘

=100 +—

®
[S)

6.0 |

Water Depth (m

4.0 =

2.0

0.0 -

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

m

nvironment

B 214 A3aVAIDKE
FEAKE

FF A FHARBETEHH L TOD A T AOFEKEET —X2 2K 215120577, Zh
X0, A AOBWEITEL  FRICHIICELS AR H 5 2 L3 gD, 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 RKEHERE (FF-4 E5KEH

KB E

P F vy roaiiaT bERICH LYoo aodEiciiE LT b (K
2.1.6), WKEMDE - HEOMICHEKIT= T MEHIZIEA LT, D79,
HHEZ T OMTO—HIZITEOBoAENFEL TS, oI, —i
ICE T v VIRETEROH T 50m 225 200m (25 L TWAH 2 EnD, BEiE
T ¥ Tl TEHT O O I AKOMESIRENEVMERIN H Y | BHETIC X > T
K ENFIERGEOETREDOKERA LT HEFFLH D, TOH, G F
¥ 2 OHUTF /K IT/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 ETVFvo2H0HE

X 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. £ 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 U 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 | 725820 | 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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)

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

E 221 SARBLUHHBEIVF o AOBNOHERE (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 BHREIUFrooADEHHEH (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 =T | 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) FHERE A X5k

B e F v UAKEARE (NPNL) (X DK%, BIE, 2 9R483 KD 5 5,
263 FIIZIE - T 5D, NPNL (%, 2020 4 F CTIZHA/K XKk Z & 512 124 MK 55
ETHY ., ZHODOFITETE & TSN TWD, # 222 TiE, [8E
DRI ARHL ) & DREROIRIE XIS £ (2020) ) XL, THEBTEOFR$ &
[HFEs R 2605010 L CORT, X222 Tk, TNOHDOMEEZRLTWVWD,
B, INHHOY A NEOAAK, DATABOOK %%,

F 222 EEHRKESBOBRE

RES
No. | 54, Bl BIEDKS | FEROYE | FHHEiFEK
' 7K Xk i Xk ERE74N)
(2020) il
L | Frrs7)— 30 0 o | B : witimors
2. | vavxRy 60 3 0 (BRAE DGR K IR)
3. | #akx 48 4 of | | - #BiTEBOR
4. | srosmrs 37 0 CRF e D3R X )
5. T AR 54 41 0
6. | HAx= 104 40 31 MR
7. NP AT 60 16 0 (BUEDFE7K X I5)
8. WAV 37 8 26 s HFEROR
9. | s A 53 12 39 (IR D LA X I8k
&t 483 263 | 124 96
tH{8: Planning and Investiment Department, NPNL
Note: The numbers are as of the year 2013.
EHEeZF v
PN | K
o HA5=8
A B Y RRRVVIN |
) - BTE ORI (i) rnnnnnnnnes BT é
N o :"”c.: e, ‘¢".; "“‘
[ ko b i) ZAVFRB 3 R
A A . G et PO .
L BUED KIS (H78) & fen, R s 2 % -
Fr 8T~ v &

LSRR K A (M5 1)

St IROEIS R Yo //v..'....‘
FF A EKE
Hi#it . NPNL 77— % % F1Z IST 1Bk

E 222 BE#ETIVF v I BOREDKKRSE & FRDOIERG KRS
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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 ZABURFHIARTTHRRE 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 UHIEERE X
- RUR—HERE X

3) FtHH D SEZ
- YA 2 X B Hiek

HH = F X ASTEBT O =2 —2 7 B LU SEZ ONZE b R T 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 4538 K
::.‘—‘57'7:/
()
VITA /3—7
BT o T 5 M
Ko 2 ”j;;f/ [ 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 BMETIUFroO1iAA FEPDSEZEIU=a—4V0ED)
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2. HESS R D N

223 ZDHOHEEEFRUVERERR

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 I
R, T AR BINEF R E 28T 72, 1997 DT VT R faf D 8¢ 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 SFRADGDPEER

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 « HE%IC L - T,
DLFO LD pEEEERNEAINTZ, TNOOEERIZL ST, W DD 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 5 443 5/PM 26/10/2010 H £+
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, 201449 H WS T 10 EPF D SEZ 3MFAE LT, SEZ I THFRIER X L& K
ERRFERNHD | ERICOWTIIFER 224 [ HO@Y TH 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 FHEFREBERFIRO—RNTER

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 DREGANFD 41.8%% H ., Z A [E~O AL (2012 4£) 1%, T 4 2 D#aihi
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 B F ¥ o ORBRF 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-FERFOFEBAOERS

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, FE¥E, T, V—ERAHMAORELRREDOT-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

2-12



2. HESS R D N

I NS ISaY (Y N (eN

2014 £ 9 ABIE 10T D SEZ RN D, Z D H B 5EFTIEE
oo Fyv ABEEINTWDS (3 226) . 512, SEZ ITAI/KEO K A HE

LD T ENFEAEND,
& 226 BEMETIUFv>0OSEZ (2014 4 9 AKR)
No. | SEZ 4, IESEERETTE BHYE % B At
HEIEHIX
1 VITA /X—7 (E=x> | 2009 75 4E B (T34 RORME | T3, #E, V—v R
T o TR B i)
BEHFX
2 | A e X BRI 2010 50 4F: BN R ORH (T4 2 & | REMIMT, |13, 8Dt
D) P—ER
3 | #— b7 lEEERE | 2011 99 A 100% M (FE) PR N RE N
LS JRAER, B, ST
4 | mydr-bmr Ty | 2008 | 994 100%EEfH (= b 2) FLTRT I, TR
RHEREA N N
Y, w—r v b, FkEE
5 | Foole—HifeifiX [2002 | S04 | 100%RH (vL—vy) [ wE, LR, Zofib
H AR KIS 5 T A R EFEE RS
(3) %‘%B | \/3‘- ¥ 1,600.000
@@jlﬁ 1,400.000
1,200,000
X 2.2.4 1%, i@ 114F | 1.000.000
Rl e = F 4 | 800.000
SCEHM L 2Bl | 600,000 1
B}ERLTWD, 400,000 -
2010-11 JABUAFERE (10 | 200.000 -
A9 ) i, T T e 4 e e o Y .
«%A %B e “,/ 7 YD qu %QQ “)QQ %QQ ‘DQQ “»QQ %QQ %Q\’ Q’\QI\ Q,’\,\:\’ Q’\‘)j\’
B ERITE A LA
(1,164,742) itk z . H 224 BHEIFro0BAETFEESR
Z D% G B R L 2010 T AEBDEHEHREE (2003-2010), K OHEHEE

BANLEET T\ 5, 3
227 1%, B =

F v AR T —#  (2010-11 7> 5 2012-13)

F v BT DB, FT N LA NI UEOMOEZR LTS, BUOEEEK
DREREHI 22 ONT o T, BNINAB L OBHRERE D -k L TV 5D,
ATET CI R 7= T DEHH~OBEA O O—FHIX, =T v SITBT
LHINLDERTIV, VA RNT Y ZOMOBNE#HEEIC L > TINS5
2 Hih, BIEZ, AMEESERBEREDOHR T, BAOAIH & WS Bl
bbb, BRE Ty U DROBEERFEXED—DOTHD,

%= 227 BRPA. RTFILRUVULR FSUHBOELE (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 REELEREEMR

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/FHDE

B EZ T v Tk, RURTY—RENRELAFITONTZRORERIH 5,
436ha O LHIN Z OIREXR D LITRF SN TWND, ZOREXONERZX 225
WZRT, FEMMAM (BuKkO, $KE, EKE, BAEKERL X OEKERR T E
) IIREXNICAIES T, AR YA TR ST e,
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HE EIUFr T RAEREBER )
225 FURV—BREMCER
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3. kBt 5 —DT

3. KE®I2—DO9H
31 KEts2—OBkEMES

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 7 #—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 B WHO OF — X 12 LA, 2012 FE0D T 4 A RO AKEM KR 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 /KK OWik Hiisk

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

32 KEEIVARA—DEE, BE., SLUHE
321 KEEVE2—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,

F 322 BEFEOBE (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 i EDOMOERE
(#BTHIED) (#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 BHEIVFYUDOKFE

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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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 FIZHhITTDRRKE

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

34 BAFKERRDEKES 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 BFESRKEOLE
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 BIFEARKBOBRENEREHEREOLESD 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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3.5

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,

UK DS

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,
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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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3.6

MRBEAZIT>TETRY | HAE 0 FLL LRI 5 GSP & TE 725> T o b DI, 1,539
m (£ 50mm 73 760 m, [£E 75mm 7% 688 m) & 72> T 5,

BEMET VT v v OKERROEFENGERER

HHE T T ¥ OO RT3 KB i B G 2OV T D NPNL O FEEARAY 7225 %1%

VR 2 DAY g

1) BURIZBWTHAKEDRED D WITHAKESARARE L TWDHHK, FFITK Ry
(Dongdok) K=< 150 RIERBET s L OV A 7 (Xamkhe) =528k (ET: Elevated Tank)
J&30, & U CHUED LA O I (2 oW T BARBKOSEN Th R T T s
CYANAN

2) AR L7z SEZ o T MM 72 & OBRIC L D FEROKFEDOKICKHET D729
WREE % 15 7= Y 72 K B s B 2 BRIE A0S 520 L T2 i AU 7e 6720,

3) HHEE L F ¥ L DHEIT ’?%Bﬁ%‘é’* OHFLNAEERD # > = (Thangone) HiX A~ & s
SNDHEHETHY . TOHETIHR -T2 KBEEIEPLETH D,

37 BHMEIVFYUTOKEEY2A—IZHMBBENTOD Y F
WEICIT, 7T BT (ADB), JICA, AfD. UN-Habitat, ftt#4R4T (WB). o [E#iH
A$R1T (China Exim Bank) %, %< O8N “EHRSLZEMICL Y, T4 RICBT 5400

HOARBERAES~DT 72 AR MNA BRI RE 1T > T& Tz, £, IEFETIIRMAEED
o BT (FmiImEh) ThrEHE =

%m#&@%@#<wm:%%%ﬁofw

VT X OIS T D AKEE S X — % Hy L7y MR 3T71ITRT,
£ 371 BRETVFryoKERVZ—ICEETAIBEAEIOC Y FOBME
Falzr B4 ik R
HHEZyF ¥ VKB~ AY—TT AfD B E T v VAR O KIER B~ | 2014 4F 9 AL 7 A F AL
(WSM/P 2014) AB—FF v (GHE BEEAER 2030 4F) | RN— b &R - $2H
GSP Fffi¥- 7=—X 1l AfD BREOEH Tz b 2013 4E 11 HITf T
N N PEERER | EPCIC KD Ry~ o A kG OIER | kP, 2015 RICTER 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
HHE T F v v bAGELERE 40000 mMYH, &HiIC7=2—X 2 T — hOERL - R
40,000 m¥ H) J O i
KEAFEEFEENN TR Y2y JICA Bt h7reox s b 2, 2017 4F 8 H £ T
b i F e
e TAARM | BOT (k2% Ry 7k ok | Ak, 2016 F7EMTE
2Ry TR ¥ (20,000 m¥ F) K OB i
R AN | BOT 12X Dt T 4 kSO | 2015 48 7 AFREIFE, 2017
BT AR e (20,000 m¥/ ) J& O/ s i X0 BB T
SN e Mt R o X Kk 8 O HE3E (20,000 m¥ H )
Hih: JST

hesn7Fayl FONEIL, #

38 B#ETIVF ¥ UOBFEKERS

3.8.1

ICEE T v D EEKIE N

W 3.14, 15 FEIZic#HT 5,

OB Z2 74,
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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 BHRMEIVFvYUoOBELKEOBE

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& T2 o TN, T 1 TR Dok T, o]
2009 ﬂZO) H 2!:0)@%1%:’%7‘7%@] 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 BEKIRATLBMER

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
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3.8.4 @Kt

B F ¥ o ZiE. 8 DOELEKME, 2 SO TR O KM E 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

)

B 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)
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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% | B2 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 BHMEIUFYoDHKA—2—8

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

Yay 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 & ¥ P 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
ae— % LER 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 e
SECTION PLAN
Higi : JST

B 391 FFA 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. | % | 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 FF A ELHKBONIBHES
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 EHKIEFAHBMOBMREE

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 —2ORTE (FHHRAER)

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
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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 EHKGDEEKES

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 ERKBTOZ - BRKESH®

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

394 BHARKR

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 TR v b U —27 Tld, WU KETOBRKNE Y T —27 BIICH » THIES
TEOHT, BEICK L THEIERKEDOKEKZRIELTE TOARVIRIEAREEL TS, =
AUE, ME OB A FHFENIKHE U X 5 &b 2K BMRE 2 &9 IS G/ 0RO E %
M L CED, BRMICENODAR MRy 7 ERD O 7 TKERERAET
TWAHHLDEEZOLND, £, KGO DOERKENEEICHIZEDLT., SRR IZHT
KENT2NWTOEEEKE 2 A XA L THEHBEAKEIZET TR TH Y . NPNL (I3
v NU—ZNOLVTORRATHYEZE S ELTHWDR, OIS TEARVIRIICH D,

AD IZLA~AX—7F> (WSM/P2014) 2B\ TH., BEFEOERKEXY hU—Z D=z k
n—/LOMESEZRERLTEBY ., £/2, BIOKZGE L, LR KO ha—L
ZITO7-, 18 HPTOREIA Y —  ODBRELZIREZL TV 5,

TR IZ OV TIL, NPNL [ZHAE 4 DOPRAKRIRT — L &2 L CTHIG LTS, 95,
1 F— 23 R/KR RN & W& ORE 21TV D 3 F— ARRAKDOHEIZHT= > T
%, HF—24, 3~4 NOFEE TR SN TS, ZOEHE. Wbwd “SER e HEFrE
H” THY ., METEDL L, BEPSDORADEFZKICEHBSN TS,

NPNL TlE, FHHEA LT ADEZIZETEHMREL TWRNWE D THDLD, BHMOEE
O OME THAM DS E L EOMLEMEREHR S N-oob 5,

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

3.11 KEEY 2 —niak

T A AOFHAKE L, AEFEERE (MPWT) 2NEEL TRV, #imKEIHR 5 EHE R X
WTa /T LAOKRE, BeMih, BTKERMZORG < it T, EIRHERFFEEO D DT A
NI A4 DERE, LOKRL~LOKIEAM (PNP) (2R3 2T 48 %2175, MPWT N T
X, IO 0¥EEE, (52 - #idiEtER (DHUP) o/KEHR (WSD) 23 T7- Cu\v%, DHUP
I, 1) IR B BN EEEOMER L GT. 2) ENOIEECHKIEOE=2Y Tk
B L2 OFRH OB, 3) AMLEBRHAMREDTZO DO~ =2 T VEOIERE F L —
= T OMEORME, EE&TEL P —MoOE%,  5)100 & LAK UL EOKET 7Y = 7
MR DA, EF. BHOKGE E W7o &xE 2> Tnd, MPWT O FIZERIT Btz K
HEHHIZES (WSRC) 1, ALK RRMOKIEFEST ORGIEEOKE ZH > T\D,
WSRC X MPWT DRIKEZZEBE L L, B, Rt % —, HEE., KEFEHELED
9 HDOEENOLHEK SIS, WSRC OFEEF TH LH7KEHFIZE (WaSRO) X, HifilHE<
Wi, A R4 OEZOIERK & KEFER OEMEMEZTT> TV 5,
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Hi#f: DPWT Vientiane Capital, JST

K 3111 Fadzy MCEET SKERS 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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% 3.12.1 NPNL OBERUFREOKERE (2014 F 9 AMKEIT)

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 HKEER 3Im* UL EO ML, BH7R<
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 OHREARKERSE (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 OERKERE (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—RDKERAEICHITZKEREHEREOEL
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3.13 NPNL O #ES T

3.13.1 NPNL QEFERR

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 MDig% 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 — % 115 3.13.4 B, *8; KM RIBEIL, (=(2./3.)/112) Tt
B, *9; FEORMEAIL, (=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 BIEMINRIZRAF CHFS HICHEL TV D, 2009 40 FiF L5

THFIZEE D IRELDO =0T, ANFTEX o7,

ARG EIL, B

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

5 8.3) ITHARD LR Th 5, 25 5 FRM THRMITSE L TE 72, NPNL %
BoO7HBEREETR . BERIS T OMBHILEIETH S,

o F¥yRl4iL. 2013 T
(0.20USD) THh 5,

1,815 LAK/m® (0.23 USD) T® 5%, #a/KJfix. 1,605 LAK/m?
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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
JERBE D2 DK A —H D3 2013 FIZH D a2 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 AL TUW B, NPNL DS AKE B KA HED SR b A b= = LT
BE LN L Th D,

Box 3.13.1 X —Z#t, R - RO EET 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#R iR

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 QEZRIIALBiEL (GBS F/M)
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% 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. BEEEE

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
& RE B 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. WEIAE

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. BE

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
ABEOEARHE 435,210,127 421,667,982 392,084,058 400,932,743 396,847,196

HI#L © NPNL O H5ag 223D = ST 1Bk
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5 3.13.4 NPNL OERHEE GBE 5 FMH)

HESHESE BT+ 1,000 LAK
2009 2010 2011 2012 2013
. BEFENA
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
. BEIH
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 1-1) 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, #IEEENRA (BH) (3,906,884)  (1,910,382)  (3,105,000) (904,163)  (1,528,972)
V. BiBliFIZE (EFK) 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 (EXR) 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, FEIC 2013 4RITHEN 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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5 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 7T, B ERIAIC T B FHAWETE EFEOEIS 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 BMIAICED 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) : HOBALCKREIEIZRT A UM % 311
T 5, HAROEREMMEEDTEIL 2% (ROE) BEL1U4% (ROA) THh D, 2010 FLIBEDHH
Kz W LT, NPNL @ 26 OBAEIFEWA, 2013 128 ToGE LT,

HOEALRE: H CEARICHT DEASOEIE ) DL a2 5, Z ORED ST uE

HOEANZ S AENDWNWZ EBMBIRIN E 02 THSH Z &2 ~"7, NPNL let\
WESEMTI0%U LETH 722 Lnh, BARORMAEETYE 37%) L0 bE, Dz
B, NPNL ITEFEICRTT 2 ABEOHBIIBRBUDRLZE L TEBY ., HAORMBEE L AF
DEENNEL o T,
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AVBVAR AN VoY Vvt o SEFI BRIk LTS OFIFANRTE 2R3 28 L TV D 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 e bvE e BRI ORFEEICKRT LT, fAIEO AALINAE (B 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 & TIBIAE DN 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—ERICHT HHILEBLE L LIRS
BRI E T v o OFSREIRUICEI T 218, FRICKERRDL, FhEDKIEEHS HE
JEAE L n[RERES 2 ATFT 572012, 201449 AD 11 Ao Tl o9 v % o &t
~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—REOY VT ILES

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 RBERE N T ABROWX O N AZEROZEESA D (714,246) THIV | £X D
A0 (B, 71,787) =HNF TR,
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ARSI O, [DATABOOK, B.5 Survey on social conditions (Interview survey) | (25 &
NTW5, FAEMBEOMEIX, AfiR%EOE 3.13.7 [RENTWS, LLTIZ, KE—E
AT KET 2 SR EER & SR TR LR 3 2 S R AR RICHOWCREET D,

(1) AEEkiER4: : 53,696 LAK/A

AXKEREICETIEHEZ T Y OV T VFERE (900 1F) ORIZEONFE)IT,
53,696LAK/H Tdh->7=, 13.13.1 NPNL OFREIRPL) (Tx LIZ@ Y, FEEED A SR KIER
AT, BURH & PR E 250 85,398LAK/A L EHE S NT-, FRENRE L TV D KE
BHESHHITI RS TH DL EEZBND, 615 O IAKEM AR D 5 B, 447 {1 (72.7%)
I, KiEREOE S E @) ERELTREY, 141 4 (22.9%) 23 [@Ewv) EEZE LT
%o

- e AT LR T N0 e TAAND A K B
LEFETIC, BHE U F ¥ o OREES (EE, AT, LA RT %) 100 7 b
DH Y720 AEEHE IR BRI O N-4)1E, 548,252LAK/IA Th -7z,

(2) DHAKEDEFIRGL & BE : M, KE - KEPTA+%

FAEOFER, AAGEITEEOKABIZIIEDbR TE LT, SAIZIFAKIED OKER -
IR D R FIVAKEERA L TS Z ERNbhoiz, T, AHKEICHT D HERKDE
Six, KEOEN) 25 615 O A IAGEREHE D 5 6 441 1 (71.7%) Th -7z, WIT [K
JEDHEIN 2% 284 1 (46.2%) Th 7o, [EH-EMETT) 25T 7-0iX, 20 # (3.3%) T
HoT,

() XHEEHE . 62,268 LAKLA (AEABEREHZE), 41,036 LAKILA (ZDfH)

fHLd, AMKEOT—E A LU e R OMEREGEIC L - T, KE, KE, fHK
R, KEDOE TR 25 ETE, HARTZIFKEY—ERIZH LT, A% DHERNL S
FTCHHIEBEER S £90 & ORIAKEFBHFE~OBEMIZK LT, B o 7fiaf R0
WX, 62,268LAKIA Th o7z, Z OeFHIL, F¥ A KEEE (53,696LAK/A) XV
8,572LAK/H (16.0%) =Ly,

fin 5 ¢, FEAIIKEFEHHE I L TiX, ROBEMEIT-o72, T Lb. AKERHRT-D
FOZIXETORNSTGE, AAKEEZHEHATL 2280, HLE NIV THIUE,
BEOAKAKBEIZH L TEANWS GETIRAIBEENH S0, | ZHUTxF L, 96.5%DIEA
HoGEMHED NXv) EREE L, Z2OAEREO YT 41,036LAK/IA Th o7z, 1F&
A EDIENIAKEMEAE NN AKE~OERZLEATN, TOXHERHETISHE EmIX
200,

- PEEEEEN0 YT IANDA I B — B -
BEFE T, WEINTZALKE~DPEELE O T E ROV, ALK EHHE T
609,341LAK/H . FEAFAKEMF T 221,111LAK/H TH - 7=,

(4) EHFREFTS A% : 6,302,383 LAK/ A (#7783 USD)

HEE T ¥ BT D EHFEFFICBET 2RAERSIE. A% 7T6,302,383LAK/H TH
o7, UL, FERITEISEHEIRIESL &0 H 0 | K13 4,272,167TLAK/H (/X7 7 L ER)
T, AL 8,372,000LAK/IH (Fx ¥ 7 U —FF) CThotz, —KMIZ, FEFEGOA ¥
Ea— AR, FESEZDICEIET AN H D e, EELY 0 EHH
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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%., <ihE % (62,268LAK/H) 12 0.99% L 725> 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
L5,

HERERE (2 Ea2—fh) 2B LT, RORPHLNIR T,

a) HAETZ LT ¥ T, FEOAEIEEA (62,268LAK/A) 1%, A ST FEED A
TATHERE (220,583LAK/H 75 252,095LAK/H) L 0 & HRD T,

by EE . ERITAHKEZHAIITAWV RN, KTEY OKREIR Mo/ NIOR R VK E R
HIZEEANT 5,

C) CEHIAGERMEIX. PHFREFED 1%L FTHDH, 1FEAEOERIT. IhEEFETIE
72y (., b LI EEZTWD,

d) FEROAHKEICKT 2 EARER L, HKELKEZENTLZLETHD,
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% 3137 HEEFHRE [ V2Ex1—

. AERER  RE

RE) OREMSE

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 & 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
AKEFHE TR LT : bLb, AdKBEOI—ERL~L
6 | 2AKE, KE., B, KEIZELTRES dELEEL, H 62,268 LAK/ H
TR BETHI Y BEENRD D),
AN [AYAY-d
FAFRBHRARIZH L Egﬁﬁimémgff\ﬁ S
T:h ]“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-IIFREORKR A 5.21 NIFHE
9 | 2FpEICx LT Y HFENG 6,302,383 LAK/ A
FHHL - A SRR AT SR & R JST 1Bk
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2. MERR : FFEF

No. HH & EEHE ik
1 | ER sV 7 100 > 7 v
IANFKoE 91
2 | AR DA ;&*;é 3
A | ALK
IR IE 91
wBIE 8 .
3 A DEBOKE L HR5 eSS - (R QEIRS
THTWDD, K0 100 Al
IO AR LK 80
. H 2 KGE R 548,253 LAK/J]
ARABERFLIC L s ol e~ 0fR : fiv 2
4 | T AHKEDAFEKE i o7
k4 2 >
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 Wiz 0
FRASABERECH L CpgmndeAmic g LT, 7
. N N 3 - N
T'%LE‘%i*ﬁﬁ WABWS b ETHI I BER 221,111 LAK/ A
6 | HBREOROIESETH | 5y ),
7286, H7pizidnItK v~ =
VL E N A N
THA NS, i;?géﬁl:;ém CBET 1,094,444 LAK

HL - AR SRR AR R & 2512 JST 1Rk

3.14 BETHETHRORFEELETOD I F

3.14.1 AMD ZEEIZKBKEHRITRA—TS5 > 2014

NPNL |Z, AfD DX fE & & b ERIE = F v VKt~ A Z—7"F L 2014 (WSM/P 2014)

YERE LT A, WSM/IP 2014 ® BIIZ., LLTDOEEY,

AP AR Z 2030 & L. AR TR KFRE TR, MORE SN S KAEERET, LLITO
£

NPNL {2 & % 10 FFHAE D KIEFH 2 ERk T 5 Z &

HHE T F X KBV AT A FRICEDROKRR) 2 RET 2 &
Bh7erel FOBELET Y hORE
B E T ¥ A LD AR I A TR & DA — R — 1A
Rk DK HEAAFHE & BRI # iR %E

ICER SN D,
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F 3141 WSM/P2014I2kB A0, KEEFARVEREILIKEESE

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
FaARATEDO A D 484,245 561,373 650,785 754,438 917,996
FHERAJFEHAT (Lped) 208 220 218 218 217
FREMAKFEER (mYH) 100,803 123,722 141,731 164,174 199,273
FEXERKRTFE (FREMAKITHT 5 HE) 22% 30% 35% 45% 50%
HFERAOKFEEE (mYA) 22,175 37,117 49,606 73,878 99,636
KEEEAF (mYA) 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
KBERE (FEUKET) (mYH) 167,251 213,916 239,171 285,663 358,691
v — 7 %5 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#: Nam Papa Nakhone Luang Water Supply Assets Master Plan, Phase | & II- Final Report, September 2015

WSM/P 2014 Cix. FEHl7e & fEEH 5 (Water GEM i H)
PTHITEY 2015, 2020, 2025, 2030 F D AKHEH
BEFANEGEND, M 3141 1%, —H#il& LT 2025
EOTHA T NVERLTND,

FkB708r7=72 AD K& LT, BEfFRLE D Y
—= 7, GIS #5, KO MIP O FEFHN e S
TN D,

3142 AMDICKIBEERENDHZHFTZA IOV +

AfD %, 2006 25 2009 FIZH » THEEI £
314.21T/RTIICA L DOFiHE S LT, 5.2 H=2—
nOry T TRy N THDH “Alimentation
d’Eau Potable (AEP-11)"% S50 L7-, BERE O HHTIX,
Zovuav=l hO—fHE LTITONTEH DO TH D,

Hi#: WSM/P2014

B 3.14.1 XKEEHEETFIL 2025 (f)

oYy NOYYOFHEE L TOTa Y2 N Aa—7 L JICA & AfD O T ER S %
# 3.14.2 127, JICA 134 4V A KSG ORIk & —OEE KGR OYRIE 21T\, AfD 1%

FNPNDAa—TEH/M LT,
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S

% 3142 JICA & AMD EDWBRAXIBICKDTOC Y FORI—TODFEDES

B fha—n

D S Aa—7 JICA AfD LIS 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—RUR2

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

R 2R —% 2 b 2.4 (Initial Sewerage Study) 135N S v7e o7z,

FERoTaY e bAa—FD5hL, arR—32 b 1.2 OEEREO THELEHN, 29 572
—n CTEEINZ, ZOAEP-Il 70y =7 FCTRE SN EARKEDOMNEX %K 3.14.21C

T,

IOERKETHDI LI T2—ut PHEEZFAL T, UTFTORa—7R"er=7 M8

mEihiz,

1) E4£%100mm LA GSP & @ HDPE & & 5 W ME uPVC & ~DARiRE 2 (
2) NPNL D~ A % —7F AERR & EREKELE 7V DB S

3) MEEH a Y& hOEMIZE D 2010-2012 FEOHARNIZ BT 5 A

4) Ny A= Hll, 32— OFE

TN
Tves

HEF# 60km)

ZoXoic, BOEHIL, AEP-Il YuT =V FOBMAa—FL L TEmBINTZEH DT,
ERERZHEH SN EERIL 62km TH o 7=,

TO
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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 FTCHRESN-EEKEDLER

Higi: NPNL

B 3.143 AEP-1l #&U NPNL BED O S LTEHREN-GSP EDOMER
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3.143 K2 wvhA EKEFESESE
(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 EXE

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

()  FUKBUKHERR & 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~ 0 A F/RGORBKIZ, BEfFOmAUKE & TRMMICKRK SN OFIETH D, AT
RV MU, R F Ry B ATBEIORY Ry 7 0 4 fEHFTO @K E~ 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 FURYHABKENODEKESRAT L
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3.14.4 JICA XiBIC & BEMHATOS o/ b

i 7 ey =7 b DUKEAEFEEHENM E7e =7 b id, 2012 0 8 A LY
BAAG L. 2017 4= 8 A £ CHEE SN DB TH 5, FEhikkETALFEEREE (MPWT) O
£ - & atE R (DHUP) Th v | BIMRERI & LT, MPWT NOAKGE R HF% 7 (WaSRO)
X° DHUP N /KiEFR (WSD), K3 DOKiEAH (A = F ¥ L /KIEAF: NPNL,
VT TR AGEANRE PNP-LP, 51 A7 v EOKGE AR PNP-KM) 23 & 105,

ZoO7uay =7 ML, MPWT. NPNL., PNP-LP. PNP-KM % & te 2 [E R 72 /K8 f& O RE 7 B %
ZOIL TS, Yuy=7 FhORSEEEREICBIT DY OMEE £ 3.14.4 (TR,

F 3144 ELGRREEZSER
B3 FH R
1. A my MKEXEORY, W], B A | 24 DHUP
WD 7= DI 2T — 2 DB R FTHE & 72 | 45 Hi: NPNL, PNP-LP, PNP-KM
Do
2. A 1y MAKEAKEA PDCA YA 7V Z@ 0T, | &% DHUP
W R ERE R RS B E AT 9 I | &M NPNL, PNP-LP, PNP-KM

LINTE D,
3. NI F—v U AFEE (P) ZE TR stE OB | 2 WasRO
Nl s, £ Hii: NPNL, PNP-LP ,
PNP-KM
4, RO 1~3 Z#iEH L, FEFHE Lo T4 K7 | DHUP
A UPMERRES LD,
5. D AKEAEA~FITHT A BT A B 5 EF | 2% WasRO
RO K NER S ND, 4 £ Hi: NPNL, PNP-LP, PNP-KM
6. YrTxy NAWMUNERE, EEIND, fi%: WasRO

4 Hii: NPNL, PNP-LP, PNP-KM
(Hi#: R/D and Minutes of Meeting (M/M) signed on June 27, 2012)

B, ZoE 17 ey =7 M NPNL OfRERERILZ BT D THLHZ L5,
AREFEHIC K Dha% R & OBBEMENERLS , WHDOT vy =7 bOREOFEFEZD IS T
x5,
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3.15 KEEYIE—IZBI1FBPPPIZ&BTACY k
3151 A Ky 7#KkEZE

)

(2)

©)

A=/ |

ARy THKEETZ, "KL 73 BRICBITDKEY AT LAOBETH D, BKEIT
20,000 m¥H THDH, 27y =/ bME, n—H/VEMBE¥E Vientiane Automation and
Solution Engineering Company (VASE)?® BOT I L » TfTbihvd, 7Yuvy=Z hOa v iR—x
Y MIRDEEY,

- BUKMERROERR © A =] K0 Bk 21,000 m¥/ H

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

- EOKMERR DR - BOKAE . REOME 250-600mm., AEFR 25,026m. M OVER K KA
(UPVC) JEEK 58,808m DAk (7272 L. K8 E En/20)

NPNL & VASE OZIE 2014 41 H DR 2 EZ D%, [F4FE6 ISz, 201541 A
LT ODERPIBESTREY, 2006 FEZLOFETH D, 2y a VHIITEMEND 35
EThD,

HEE

RS ONT-FEEIT198 G5 Rv (BEREDHR) ThbH, #£ 3.15.1 IZ F/SIZHESHE
%/j—_\‘j_o

% 3151 A Fy7HKEBXEDOR MRE

# H] R

(1,000 USD) (%)

1. RGO (BUKGEER &) 10,000 50.5
2. WO (UPVC 75-100, DIP 250-600) 9,800 49.5
et H 19,800 100.0

Hi#t: Proposal of Project for the Construction of Water supply system in Hatsaifong District, Vientiane Capita

JFKIZA 2O THY . FEKEIR I, 3151 IR TEBYTH S,
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0 20km

& Ry 7ok
(F% 7tk £ 20,000m* H)

- RN

< _ " Water Supply Area

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

B 3.15.1 A Koy T7HKBEXRICSITHHKRSE
(4) AERAEHERR
A Ry TH/AKFECTHER I N D KEGOWME AR 3.15.2 (2, F/KIGOHIKX %X 3.15.2

(T,
#F 3152 A FH7HRKBXZOBRRFERBOBE
% ]
VAT A H R T
K it 5% BOKES (X 2 IR E) 21,000 m¥ H
/K i A% - ¥/KBEJ) 20,000 m¥/ H
- BEEESR  AAE, TRFH
- VLEhER - phiEah, e
- SRR ¢ AU A
Bk 1500m® x 2 s
SULRY o) 13 =7y 7av—
BEKR T BN T, MERT
ERCKE -DIP FEOME 600mm, ZEFR: 120m
- DIP FEUM% 500mm., #EF: 2,142m
- DIP FEUME 450mm., #EF 846m
- DIP FEU% 350mm. #EF: 2,352m
- DIP FETM% 300mm., #EF: 11,022m
- DIP FEU% 250mm. #EF: 8,544m
- UPVC BEUME 100mm. ZEE 33,084m
- UPVC FEUVE 75mm. JEF 20,724m

Hi#t: Proposal of Project for the Construction of Water supply system in Hatsaifong District, Vientiane Capital
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" DIAGRAM WTP 20,000m3/day

] | PRESEDIMENTTANK |

) Ef/w s
INTAKE o FLOGEULATION N,
g
:
|
| DRAIN PIPE ]
g
g
g
ELJ033 | g
LT
T,
1
P

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

K 3.15.2 # Kw 7 H/KEOHREX
(G)  KEEE

SERRAL . X R TSNS OEFEKILZ NPNL ~ L7580 Xiub, a4t THh 5 VASE
1338 3.15.3 12" 6 ORI ZIRE L T\ 5,

% 3153 A Fo7HRKEEZETRESIIKEHSE

B [ AL Bk
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 YT« VHRKEE

(1) VA=Y il
T UT 4 UHEKEEITT YA FUBTOKEYS AT LADOHEETH S, fa/KEIE 20,000m% H
Thbd, 2O7arx=r Mi, v—rh/LEB{4EZE Asia Investiment and Sole Co., Ltd. (AIS)
DBOTIZL > T T, avFAR—x2 MIKRDEBY,

- BUKRis "R - BUKE (T A7 L)1E0)
- WHOKMERR O - BREHK R 20,000 m¥ A
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- BRI ER DEERR
- HOKHER A~ DB K AE

D EAEKAE 2 BT

EKE DR ¢+ #EER 5,500m

BlKE OAiER - IER 147,900m

NPNL & AIS & OB DR 2 FE & 1% 2014 4 5 ATk IR 7=, ZR0FRENE 2015 4 7 AH A2 18E
LTRBY, £7-2017FE L0 5RRBZEEL TV 5D

2 EXER

RS ON-FEEIT 121 55 RLT, # 3154 |

3. kBt 5 —DT

ZFISIZEES FEHOMEZRT,

& 3154 VT4 URKEXOERE
# M b=
(1,000 USD) (%)
1. HoKG O (BUKSGERR L) 1,800 14.9
2. EIEKKEOEGE (2 ) 800 6.6
3. 1 - BlKE OAER 9,500 78.5
Ky 1] 12,100 100.0

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

(3) KB AT A

JEKIZF 27 2)NAJIKTEH Y

T o K
(F% 717k & 20,000m% H)

——

A

- :) Water Supply Area

7z N

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

K 3153 YT 4 UHBRKBEEOHKEE
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3. kit Z—DMF

(4)  KiEMER

BUT A UK FRTER SN D KB OBEE 2K 3.155 12, Hiax O KN BIFRX % X
3.15.4 (2R,

#: 3155 VT4 VHBRKBEEORRTFERZOBME

i Jt % G e
VAT A H R T
K i % BokJIE, HokE (20m)
EN T - TERbHL 10x34m, 2

- EREEWL 10x7m, 2 Hh
- LI 12x42m, 2 i
- A 4.8x8.7m, 5 H

R KA 18x18x3.8m, 2 i1

SULRY o) (T3 =7 7av—

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

- DIP FEUME 300mm., #E£ 10,000m

- DIP BFEUME 200mm, #E 4,000m

- DIP FEUME 150mm, #E 1,800m

- DIP FEOME 100mm., #EF 33,000m

- DIP FEOME 75mm.,  ZEE: 37,000m

- UPVC BEUME 50mm., ZEE 44,000m
- GSP FEOMEE 450mm, ZEE 120m

- GSP FEUME 400mm, B 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« 2OKGEERE
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3.15.3

Ron\y EKEIRREE

BEAED KR ks (20,000m®/H) 1. NPNL & kA Rf#2x4: (Mai Dong Company)

(ZX % NPNL THRAHID Y 5 A > F

R Fy—TFr s b (FE% USDI000 7 Kv) T

o, EARLIE, NPNL 2 51%7% Mai Dong 7% 49% 7% H&E L. ¥ /K313 2009 45 LSk s <

TN 5,

HIAE, NPNL X,
W5,

3.16 KEMHR DT D RIEE

WSM/P 2014 1%, AfD HHEIZ Xk - T, 2030 4E%& HAEER E L TER S Y, WSM/P 2014 7>
5. NPNL 2 L B KEEHRSEDT- O OBREOEMEE T, £ 3.16.1 ITRSNTWALLUTD

RN RGOIEFEOT-DICRME(ELET R —HEZE L T

FHE AR L TV D,
£ 3.16.1 2030 EZBEEL L3207 ) ADELEAAREE
THH A 7ar 1 FFar 2 T 7 a3
KEE (m¥H) 373,000 m*/ H 408,000 m¥/ H 408,000 m*/ H
Bl JEIE (km) 436 km 436 km 436 km
(> FFO%E 200 mm)
BEHETR (km) 60 km 99 km 135 km
HRKEEEE (MY H) BEAE 180,000 | BEf#: 180,000 | BEF#: 180,000
Ro~wliA: 100,000 | Ko~ A: 100,000 | K> =B 4(: 100,000
FI A E: 40,000 | F) A =E: 40,000 | F) A E: 40,000
B RyT: 20000 | ¥ Ko7 20000 | ¥ Ko7 20,000
T 4 20,000 | B F 4 2 20,000 | B F 4 2 20,000
A= 40,000 | # > = * 40,000 | FF A E* 20,000
J B 20,000 | J &= 20,000 | R o= 20,000
420,000 420,000 | # v o™ 20,000
420,000
KrkE (md) 10,000 50,000 25,000
= Z | (euro) 50,000,000 73,000,000 68,000,000
pEEETe A b (euro) | 80,000,000 103,000,000 98,000,000
(Fr= o WAPBRFE, THAEREFE, ¥ Ry 7HARFEIR )

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

*1 2030 4% TiT,

& 5722 60,000 m¥ H OAEFERBIND 7= HILRES LB 25K

NPNL 1% R~ v B A EAKSHL5E (100,000m* H)% 2015 4E £ T2, FF A EHKETLE
(40,000m* H) &% K v 7 #EKBHEZ (20,000m* H) % 2017 4% TIZ. BT 4 KGR
% (20,000m%H) ZHIRAHE THIXH L0 EHT 52 L 2FH LTS, £/, TDOHDK
EFE RS A 7%, NPNL 13 2030 4B F Tl EH B = v F ¥ v O KEES % & 512 60,000m%/

Hin E&HE2ZE2HME LT, LFOAF T v araRatl Tnd,

11 WSM/P 2014 1%, 20149 HIZ7 7 A TV LR — FOMERK « BH S TWDH A, 2015 4 5 HEER T, R7EK
FITHTWARY, 72770, BREOT T, BEOMP L LTRYHE->TWD,
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3. kit Z—DMF

F T a1, 2

- % = (Thanghone)if /k 353 d i : 40,000 m¥ H
-/ > % (Nongda) /K ik : 20,000 m¥ H
A7 ar 3

- A & (Chinaimo) 7#/K#HE5E  : 20,000 m*/ H
- K13 (Dongbang) 7#/K¥5#E8E  : 20,000 m*/ H
- % Kw 7 (Thadeua) /KGR : 20,000 m*% H

AT a v 1, 2 T, Biizic v I oEkGO/ERE (40,000 mYA) L o FEKG O
(20,000 M¥H) ZITHEETHY, ), A7 a3 Tk, BHFEOH Ry 7K, F
A F|HAG, RNk E S DR (221 20,000 m¥H) 4252 & T, 60,000 mY
AHZHET 55 ETH D, 3.16.1 Tlx EiEA 7Y a v 1~ 3T 2 EMkEFHZ 7R,

3.16.2 Tl I 6 DONE A RT,

Hig: JST

B 3161 KEDHEICHRDEREE
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Dongmakkhay
2015
100,000 m3/day

Hi#h: WSM/P, AFD 2014
® 3.16.2 KEDHEIZHFRSERHHETOMLE
X 512, WSM/P 2014 1%, HIAEDOEKERIZ BV TIAE L TV DIRKE IR R % 3
L7, R MRy TEGERE L, MNEREE OB &M IERERERT D E DO
A, ELTAFELEOEDOEFHZREL TV D,

3.17 RIYAMBEIE

NPNL (3 AfD @ 38 T ESEHE (NPNL DM B 04T L R D B AT T ) ZERL L T\ D,
GRET (77 ZMBA% NGO) 73, Zd7a =2 FO7F-HIZ NPNL I[ZHli K4 1T-> T
77o ZO7uYx/ I MaDeVie 7uy =7 b (FEREKEBIOEH D F v o kKiE
~OT 7R AMETa Y27 N) EFEHINTWD, BIROMEEHENIL, B3 - MERRE O
%17 5 7212, MaDeVie D EE/pfED—> L L TEKR I LTV 5,

AHITIE, BIED NPNL ORBIMZFHE 2R 572012, MBRIROEEH S TH LY
RAT T VRO BEIONWTRHT 5, AHOE I X AT T UV REOFLRO T, IROEY
T %, “DRAFT FOR REVIEW, Development of the NPNL financial plan, made by GRET, Project
Madevie: Funding AFD, September 2014”
(1) EURRTSF v FE#R
2030 FETHOETRRAT T U W ONDRIiFESM L. NPNL OBITEOMBHER 4 til
ERREN TV D, TZ T, [RkOF vy v va7a—0N, HEOF Y v a7a—kE
DERFAD PR TR DT DITERL S LTV D,
EYVRRAT T AR L O EE AR SRAIROEY Th S,

@ bt UXARTT O ;2014 £ 2030 4E
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3. kBt 5 —DT

(2)

® JKiEEME 1 2014 FEICBITALERT (BB 1 O T U A) KROEITES (B2, 3. 4 DY
FUA)
® CHIIAIE OEEINERIT 2020 4F F TITHFER 7% T, 2020 FH>5 2030 4 F TIEFE 4%

@ X R 7 VKL 2016 12, BT 4 U EKEIL 2017 B, FNENERERBT S,
® RN~ AKX 2015 AR ICHEMMGT 5, FOEEMMEIZ, EAE (ESFHD
95%) (25 LU, &0 ANSMR, IZFEHIM 10 4, M Hk7Zz LT, & 2%,
® ~RXXZ—7F (WSM/P2014) TaEHHE II7-BlEMOILK & RN T S D,

® MEIVKHEIL 25% & T D,

EVRRFSLDUF ) F R

HFH1oFT VG

BANORE :

® HilEl (2014 49 A £T) D/KERM % T H

FER

@ VA FTADFy v aTua—

® EH¥EXyvvylaTu—IMEAETAROEFEHZRN,

® N~ v A HKGORMEINE L (EAERF OO, HiEHEELMERIZR D,
® NPNL 23 lif2s &2 3 L T& 5 D% 2028 £ LUK,

HropoF VA

SBINOARE -

® HIfE (2014 4= 10 A LIRED) /KiEEH: % i H

FER

® [HAFHMIFIE &R L,

® NPNLI|IEHBEZ L2 TRETX D,

® LL., FrviafkmIMP (BEMOILE L HM) ZIFVEnawn,

FEHIDAT VT

BIMOE -

® HIfE (2014 4F 10 H LK) k4 %

0 Rru~volbA7uyxl h~DOHE EXIM ERITORNE DS RETHIM 5 4o & DOIREF
HIR] 25 4RI B SN 5,

® X5|T, AEPL & AEP2 ® NPNL D AN I8 S b & A8

S

® NPNLODF vy via7o—nRE<

® M/P OFEfiEM A2 RIAA TS, 54M (2015 4025 2018 £, B L1V 2020 4£) DF v
aTgna—)N, vA T RIRDN, FTOMDET 2030 FEE TT T AT D,

® 2023 FELIREIL, NPNL [ ZF~ fifis 4 EFET H 2 LN TE 5,

HanH VS

® g KIE A D 20%5] = FiF

® S HME[RlIH ] o L HE

® FPEHMERDR/IME

FER

® NPNLIZESTHEIDIFT U ALY BIFE LA
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3. kBt 5 —DT

® L) 34ERM (2016 D 2018 4E) D~ AT ADF ¥ v a7 —LEFNLUSNDED
TTADF Y v a7 H—
® M/P EJlZBE L T NPNL IZE& =D AND0E N2 HEE&THZ 5,

(3) feEmm

AfD X T GRET IZ X > TIER SN E VR AT T 0%, %< OEBERFH A NPNL (212
L, WS ODDT AT 7T TICFERINZ, L, kOLH 7%, HWERERIHED
M HEALTND,

® UERIOAERHENEH X TWn5b,

® [FROTTITAR SN /KERHEM LI (2015 405 2018 FE £ T 4 [A D i) 2
THNZHEH STy (2 2R3 AU BICEE X B A2 72 D, ),

® TITEAEX T D NPNL O FH TR E H (301 8 LAK) DEVRA T T AN LT
1,\7‘5?1,\0

AP THMBFHE AT 23, 2 Z Tl AfD 3288 T GRET MMER L7 BV R AT T D
REUE LSOO, BRORMOLE{LEZEET D2 EBRARTHS,

3.18 NPNL [Z& 2/KEEXDB R & 51
3.18.1 HifirroEImE

HHEIE T T v NIBITHKIET AT LAORBEIZ, HKGOAPERE N RE., BlKkR 7D
JEJIARE ., Be/AKEHEO AR I L0 BEEICHA LT DB E O Wk sl & ARKE #l, Elk
MAEBORRIC, MhENINnND, Lo T, BEFKEV AT ME, FFCE— 7 REOKFE
ST D Z ENTE TRV, X 3.18.1 IZHEMRI R BLUE D SAFEAET HKIE Y 2T LD
BT,

/&ﬁ@m%@@mé\\ //, \\\

PFERE I DAJE &
BEAFRL KA > 7 DIE
IR v 5 5

B AT AR E
MR 72 A R -+ KIEDD T;%@i%%ﬁ%m
A7 18 O A A THZENTERN
ST Ik ry i
- B B AT ADOR
fii WHFZE L e s CNVD
ZROK A

| EAkmEEORE |
\_ mmx e 1//

H : JST
E 3181 BRMEIVFYUICEITHBRTKESRTLORMRE L RROEEN

A 4

A

A\ 4
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)

)

©)

AERSIDRRE L EBKRTDEHFRR
BEEDOF F A FHAKSG, B A K, Ko~ A EKE, R oK ORAE
BE /113 180,000 MY/ H T 5, 2013 4E D H E-H#G K &1 199,000 mY H 2 #8 % . D EK
iRk, BREFENZ B A T, WAMERLREFIT T\ 5,

Ko T, KBEEEMR L, BE LK —EAZRRT 5720101, e Fr v
KB AT BBV THARGEERE O ENEHE Th D Z LT LN TH D,

F7z, BOKEHEDET HOH D DA~ LIRS D F, BAENBZNHO=Y T Ok
DI THBENE I D, V== T BO R B LETH B,

PFEOREY R EE

WSM/P 2014 TiX, K& - KEREOFEIZ, BEFEEORNEY s UhS7) Bk, &
N TEKRKZ2~y Fa A (KEEER) B"RELTWAH I EA2ERLTWD,

BKMMAEDRE
BAE, BEAEOBUKIAEIL. 12,560 m®* Th 0 . BEAFE KIS O AR (180,000 mYH) (T

LT, 2 RIS bIl7z 2wy, Bk, B — 27 RpOKFEITH I D REHEE D& H 2 R
e, SBROKKEOHELZEA TS, HBAKLELRD,

3.18.2 EEMAEIE

NPNL o3& (CBEH U7z B 6B iE 4 7 ) U KEAE (Phnom Penh Water Supply
Company) & W< DD HARDKEROME L 25 3.18.1 (2t L, #HlT 5,
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3. kBt 5 —DT

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 R 7wt R 2 FATT 5 LT, MIUKOWNRE G2 Z LA BREEL 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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3. kBt 5 —DT

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 TEIS EHER SN D, 7272 L., B/KERET 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 BABREIE

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,

AD XETIER SN E TR AT T %, < OEEREHREY NPNL 2L, W< oM
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 AMBEIE

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>Fr> (NPNL) BEBREH

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—0HM, #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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3. kBt 5 —DT

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 EETHOKEETH

411 AQFH

(1) BEEEZUFrYRBITLZEAN
HHMEZF O AN TRIE, BEIZSE WL ONOREICIBNTIThILTE 2, AFHAT
(ZELT ORETERRA AR & iRt 2,

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, HEDKZE 411177,

F 411 WSM/P 2014, UDM/P 2011, WSM/P 2004 [Z& S 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 - -

BT ORMEHHRIC L UTEFR B o F v oD A B 1T 2013 EI2H80 T 854,069 A & 72 - Ty
%, 2008 4F (740,010 N) 76 DI 5ETIEL, K 3% DMK TH 7=, 5% D SEZ, =
2— A UBRREGERD L WSMIP2014 12 L % 3.0%Ix S ThHD L bbb, LoT,

HER 3.0%% W T, ARETO AL FPHIZEHETLIEUTOL YIRS, £72. AK

THIOFEERIE . SUPPORTING REPORT, A6 127,

& 412 XFEICKDHIAOOFA
A4 2013 2015 2,020 2,025 2030
A 854,069 906,082 | 1,050,397 | 1,217,698 | 1,411,646
2013 FEDANOT —Z 1L, #HiEED DATABOOK, C1 #& [,

411 D7 T 7IoRT I, IO TFHIFEROEFIXIFIZR T TH S,

411 B#HEIVFyoIcHITAA0FH
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4. FE7

(2)

BWETF ¥ BT HHRKAR

EECEHA CTIE NPNL 12 X A EFROEHEICBIT 2K AD S FHIL TR, # 413 122
o oA Rd,

5% 413 NPNLICK B AKAODLE

A 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 - -

B T o F v OBEAFRA /K I Tl SE4E O 2005 4E79> 5 2012 4E120F T A A EEH0 (0.0
-3.0%) 1. FFRIEEMECAA O F I (2.0-4.0%) &b U CEEEAOAR VY,

AFHE TIE. NPNL |2 K D BAEDKE KK TIL 15%DMHONE L, FFROIEE X Tl 3.0%
ELT MARANOZRE Lz, ZORER., ITF0 2013 F12 489,175 N7 =K N OiEE#
414 1273 X512 2030 Ai2iE 921,787 AERBEL LN TWD, AOTHIOFEMIT,
SUPPORTING REPORT, A6 (2771,

® 414 FXFEICEHAOFH

ik 2013 2015 2,020 2,025 2030

G 489,175 557,287 689,167 804,207 921,787

ERRIFVTHE: T 2T V00, v a vy XRVE, VA VX, Yy X TR, A B UFER. Xaythany
B N FH A 7 VENTIED DEHE O AANR

WSM/P 2014 AT TITAE K AN OEIILIRIOE LV bz TWd LR 5, 412
2 25 DR & AR O T IS B o i Ao,

412 BHEEIVFv¥DHAAOTFTA
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4. FE7

412 KEE
(1) TFefa 7K Xk
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 y
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 HAUUKEIT 43,740,423m% 4 (H
¥ 119,836mY H) TH 7=, — ANM70 0 DKM ARITHBAKN DA 489,175 A THDH-H, i
BALIZ 245 U » # —/AN/H (Ipcd) L3R SN D85 3FEOFREHKMEHE D 704 235-245
lpcd TH -7, 7ok, WEOMEETIL, 2000 4 182 Ipcd, 2005 4E(Z 188 Iped, 2010 4
(2208 Ipcd & = Z HEUE CHRIEAKFEEE L EMOBEmMN R 55,
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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) 1X7k® K 9 72 /KE G B O R FH R E%
EDHTWND,

z 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, LELd WSM/P 2014 12 X 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,
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4. FE7

(m®lyear) f % of NRW

/— Volume of NRW

Hi#l : NPNL
K 414 BHEETVF¥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,

G) ©E—r77sH—

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 £ F COKEBETFHOMELE 417 T~ 7T, F/-. FFMIX. SUPPORTING
REPORT, A6 |27,
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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 HAKSED 20,000 H., N3 EKkE0 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) OFERS 2015 42 1 AL 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 BEHE (FF 4 E2KEDERFERMTEIR 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 (A £ LT 2024 £ LU I ORA K BN K EERE 2 FEIY . KR EICH
D EWMTREND, o T, FHA EHKBOIIEIZY = — 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,
F 421 21—X1¢ET71—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 EHKGERUEDMDSHKENSDEKT 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 RKiFKBIZEHIEKEROFEHE

?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— BT~ ET A BFAKGN ORI 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 AEFKGOMIEE Y TIX R~y DA KRG & TFF A BEKRGOILRNE THRIL EED
v Ty O L O~ 7 R,
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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> T, 2020 AELAFE & 51 & fot & 80,000m% H DEAMLHEE I BHERF S5 7201C, Zh
B DR Y T R % T B BN D D,

T A THKRGOBUKIIT A 2 A TH L0, ICITEE S IR ISR < 2 2 M2 &
% (BEOFTETIL 4000 NTU), L7zhio> T, HARLEER OFHBEICHZ > TiE, 29
L7emEx L TH%E LI AHKE DU R 2 FR 28 L TR TS 57 n kA
NRETH D,

Flo. AT ANOKALITAER T 10m L EDOEE N H D72, BUKAK > T gk DI &
Teo CHEMZB L T EDORUKBEZMERT 2 Z ENMELERD,

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

FF A BHKRGOEHPRE SN TWD20, gt DOJLIRICHOWTIE 2 X7 Mt n
LEND,

BLAK S AT DZHOWTIEEZKEZFIH L BRI FICL 28K TH22U 7 EFF A E
KGO DR TIERIC L DEBERKICE 22 72 XKET 5, BEFORZ > 4
TEIOY I I AOXRERAEEGNFHAL, T2HoOARMFCTRAKTZZY 7
ZoBELEK= Y be—Az2fFEb L, 2D O= Y TIZBWTET T A EFHKRE N
HO—EKRERIENC L AR FERICEDEKRET D,

BERK AT LD ha—LZOWNWTIE, AT T ABHENMEL o 7 o5
DB W2 BB LI-Y AT A2 BEtd 5,

EREm T MTHEESWT, BUKR 7 EBUKAR 7 OKBERE 21TV, BEHRAR T O
BEE I GEE R U, 8RS L0 b E 2 e 6 FFH A4 ER/RMOKKK

H0)

RIERM B AR E DER, oM, Bkt 7 —OfESHE GG Lz, 2B,

AL ERT, HESRTOA T U ALR— MRS RT7 7 b 77 A T LER— Ml
FVEE, 74 ABFE HERZITV, IRIE LT,

4-9



4. FE7

45 EZEOLEEHE
451 BEOQOLEFHEIZOWLT

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 Lo OWCTF AR AGZ 72— X1 72— X2 DEMEIZ L 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 KL, BAEERR 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 ICHLHABIAEN HIAE 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 BEROLEIBHEOEZRS

i E¥pEREE DE 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=—X1:160,000mHIZEHETEfHET 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—TOEXLTAR
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 & 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— X 2IZBWVWTIL, BEFEOEHMO S 55T AT UTIEEN TRETH Y . £7-
MR EROEF L RHNAT7-0, 72— X2 CIHEHEMAZ I BT, 7=2—X1 T,
B L < HEREDN TR X D KB RBRE L P B AR S A FR OB BN UK AR o 7 S
N e v

B LWEKHIE Y = — X 1ICRW TR T ISR T 5, B O & = fl KR
7 HE. 2o ARKO EEZ A L TR 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
®
|

7
7

S5

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

i nmm%mmm%f

| : LI
EXISTING WATER RESERVOIR 1 | | I |

| | |

| | | |

.L___i___Af

o |

B 511 FH4AERKEHEERETRAKRY 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,

6) VLT BIORSH VEEEKEA~DEKS AT LN EZ NS DEIKY AT L
7 T HAEKESE—EZEINLDOREIKY AT A
8) T A EVEFKILGIND DEER 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)
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OKEFHBREIZE -S> TN D, ZHTHREORMICEY 27 U — ME&ENT £ THIES
TWAHEh B2 D, FITMNMA T, BEAFBUREAE LR ORILIERF I LB & S5 F5E,
KERBRE, HAEABEEZHERT DITITAL—ARED 720,

B OO PR & FEERR 2 i) 2 OIGFTIZ 0B L CEs T 25l & 35, £z, BRAFoEHL - 3
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EHBIC TG RE, KERBRE, TREHGEE, FHE SEELI0V 7 MEKREH
D IPEEZRLET D,

b. JEALE AR
SALTEAMT, gk EEICEERR S, AR HEAE 1,800 m? o 2 o Lo ) — MRS
Thbd, EEEAMICIT, HLITHE, FEAY REAE, RN v—7EASR, HETFAE,
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8) KHEFER=E
HKERBRE I TRROREI 2Rt b0 LT 5,

1) FAKRKEDHHTE L O

2) W ot 2 OfI#EE L O

3) ALELKDEEIAOKERMEIZHE S LTV D 2 & DOffERR
4) BKEMIZIT HIRBERIRE ., WE, pH OER
5) WHEFEHEXIGE L TOV T KRGS

KERBE IO =, MAEDRRE, RIEAaH, KERBREERER LOKERR A ¥
v 7B A Z TR RS 160 m? THIER A EMNICERE S NS,

el 90 FEERIILL T O L BY TH D,

o BAKTVAT A (JFK, TLEBHALELK, AiEKES KWK B DKk e % K E R ER
BENIZRIT 5

© UX—T AL

o WERE. pH A—F—, EEEG, REEEH

o NIRRT

« HRIwu~ R NTTT 4 —EEOHTE

o WYL R

o KERBIEBREBIONRNT 7 X —

o REAKER

o IAEMREEE (F—hrL—7 WES. B5ER)

o ZOMh (hDRERINE DHTHEER, H

9) Wk (FEAC/KHL)
HKBEOBRIZHHE 9,800 m* BEDHE /KM EZ FF A TH RGBSR L, 250K
VAT WIEERIC LR AR T D, FhA T ORGEAKIMERIT BEFED 10,800 m® 225
20,600 m® (FF A E¥FKEE DO HELEKED 3.8 BRI AHY) [cHITR S5,

Rtk Ik a7 U — N I &5, THIORIC X 0 RS AT
KD RIFA T T EIZHEE S D, Frax D BEBLK AR & 7T A THKML_ EOFRE R 751
HEIND,

10) EIRALKE & 2BV AT A
BERR S EBATIIH K ENICRE SN TEB Y . /K., BUKSEORERICERZ MR L T b,
EIEBIC LD, ZEIVATANR—FIIR > TWEID, BUKR L FHOBIERE T334
THIENHDLEDZ ETHD, FKRGILRICHEWT A 5Kk & BUKR Y 75 0E
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EPNHNNT A2 LA EZ DL BUKR S FIE NGRS EBIRALE OB LS T 0L 91z
T 572, EDL ORI ICZETDHZ & 2HRET 5,

a. BUKR L FEEEN
ZELEDOT- D OHEENIL, EICLLTFOTERMIC L VRIS,
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* 22kVXEBBLIOVT 4 —FH

e 3BOVEZEMBIVT — Xk

o HUKKN TR

o PEENAR L EHLDO - D DOREERA T ~D 380V 7 — X
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F A RO BEERINCAE, EDL 2 bZELTOALER Y AT AL THT5 =
L AT, AR LT OEERHIC L0 MRS 0D,

o« 22KV ZEM

o 22kV 7 4 — K&

o 22kV/3.3kV ZJtEs (2,000kVA) 1
o 22kV/380V ZJE# (1,500kVA) 1 #H
o 3.3kV ZEM

o PeAKAR T

o EKKRUTE

o WPER L TE

e 380V ZEM

e 380V 7 —&HE

o VK. ERCKD T DITHLEL L 7p B EEER

11) PR 2T A
B — X AR — R T — T R F— gy T 57 ¢y J B G BRSO v ks
HEITHEIND,

12) FREEL S X7 A 1X RTU (EFRRERE) & PLC (I rnr/I~7-uyy/-aryhn—7)
NOIEREZ TS, ZOVAT MIE U —HOTANT —Z 00 OFERERV AT Z &
MNTEDH, PREFE AT AZLOVNE - E=F—SNDHFEWMER 5211107, itdErnm
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BKF 75 | BAKRETnex | EREABECEREA | ERAR 75 R & A
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OB |
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FLTBLORS 2
i e 1 0 B A S > E AR B DR
K
gt : JST
§ CENTRAL MONITORING SYSTEM
L T | T T T
e
| | 1 | |
2 | RAW-WATER WATER TREATMENT PHONETHAN XAMKHE SALAKHAM ELEVATED|
8 | PUMPING STATION PLANT lTRANSMISSION & DISTRIBUTION ELEVATED ELEVATED TANK & PUMP
= PUMPING STATION TANK TANK STATION
TT 1 T T LI T— T T T T ] TIJ00m T IT T 1 L T TT
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I
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I
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BULDNG UL DG | | |||||||| |
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| | | | 11 L
| | | | |
ngwnr\n | | I |
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DISTREUTION

WATER
DESTRIBLITION

WATER
DISTRIBUTION]

EXISTING RAW WATER \ dc
PUMP STATION NEW PLMP STATION
- LEVEL SMTCH @ - FLOW TRANSMITTER @ - POSITION POTENTIO METER @ -LEVEL TRANSMITTER  (FT) - PRESSURE TRANSMTTER
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1) BRBIOEARS 7V RT AORH KM

a. EHii=E

# 5212 12, 12, FFHAEHAKGNOLER K SIS B LY ®

. BRRIE. R
BEORARREE T,
F 5212 FEEKEZROEREREHTE
7 z—R ERB SR iy A f K = IR [ e e
(BHK x1/1.1) (B K x1.54)
Z7r—2R 1 109,000 m* H 120,000 m*/ H 185,000 m*/ H
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Hidf ; JST

b. E/KI L OBELKHEE DBy

FF A EFKGDOEKIZLLT O 3 DOEBLKRHI LV BEISHEKESND,

D KA LR B BRI~ DK AT A

BT LEEKE o H—~DEKT AT I (A AT AL, BT S 4K
Frax i ERCKHE K OMEK AR o 73 s TR S L D)

o T A EWFKEGDHEUKA I X0 EHERK

R,

% 521312, EEREKE L OWEKBHICEL Sy S5 it &

1, F£7-X 5281, FFA
FHKGINE D EKBHDO 7 0 —X a7~

£ 5213 ZDOOEBRKRADEZEKE

%Aﬁ RoZ | BT HAEK|TFFH A EHK
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H i Rt &=
- I‘—X‘ 2 3 3 3 3
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mememmeme— L
~ -~ _-“
- D — et from Dongmakkhay WTP
, Existing V=1,500m" ~, - Q=5,000m"/d
. Phonethan HWL+207.24m S RS
’ Elevated LWL+201.04m N Y TTor [Existine v=2,000m*
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Chinaimo WTP(Pump) - - Oy N / \ |Elevated LWL+198.01m
Q=~95,0003% R . N . « |Tank -
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. . . N 1 .
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. /
NN . N
AN . A= ‘o
’ S - IR
7 Xamkhe ET(Gravity or Pump) \
. Q=~12,0003% .
Y4 1
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" Distribution
7 : Center
v o
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HWL+206.00m

LWL+199.30m
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LWL+199.30m

New Ground Reservoir
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HWL+175.20m
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=P :Raw Water Transmission Main ND 1,350
=P :Treated Water Transmission Main
=P :Disttribution Main

() 3% x1.54hourly factor)

ChinaimoWTP
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Existing Ground Reservoir
V=10,800m*

New Ground Reservoir
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T D, TOTFNAF—RKEBEADE ZITESE, £7 2—X2BT HER I D EEIK
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LTCEIMLHEARIR T CERAKTAEK AT LD ha— Ll i k&< By F7-, £
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5,

c. BEfFxfiOFIH & BE3E
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7R ETNFICE RS E D,

(3)  EBEIKIVRT LDERFRE

a. VAT EAKRERIOR X U EEKEA~DEKY AT A
ZDEKY AT DI FF A EEFKGEDS DR FEKEBEAFEDENKE 28 L CTEEAED Y L
TEIXORSZ D ODOEBEKE~EKRT DU AT L TH D, AREKY AT AOFEARL
Ta—X AT 7T AhFH 529 IIRT,
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Energy dissipation by flow control valve

7'y J'/\ Hydraulic Gradient
\

A

Pump TDH ¢ Pipeline Loss of Head

A4 .
Manual — [ HWL:200

Flow _% -
Chinaimo Control

WTP Valve Water Distribution Water

Y ) . . .
— Q \A > +| Distribution
A Phonethan ET Qx i

Transmission S

Pump

Q > Xamkhe ET
\ Flow Meter

Motorized Flow Control Valve

Auto Flow Control by throttling motorized flow control valve
High : JST
B 529 HLTEIUVRYE VERKEADEKIRATLOT7O0—H

K AT DO NI TICHHA SN S,

o TFTATHEKGNODOR Y TEKE Q (Qp + QIE. RU THIKNMOZEENZ T L T
PLCIZ LD, R 7iAoE#SHAFEEFIEFICL Y BEMIZa be—rsnd,

o RV UEBEKMI~OWAE Q. WMAMOHIERFTTFE T br— L ENDHN,
—H, —EOWRAENZOHIERICLY —EREBEICRESNNIE. TO—EHREN 2
VAL NMTEBRAMIIHAT D Z LD,

o RUH UEZEKEIZIRAL DR OFiE Qu NV AT EAEAEIHATHDT, o
MAKEA~DOFREDT > b — LFRIEERIT 220,

b. 70 ALEKE L H—~DEK AT I
BUE, B 70 LMTEEBEKMEN 1 KD D03, fFFROKFEOIKRITR L, LR O KA &
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BChD, MAAREKES A hoLMERATSZ L L L, 2,000m® OEZEKR & 5,200 m®
DOH FEKIOEER ATV, AR S LT 8,700 m® OEI/KMAE A LT 5, FRidKtE
A —IPNZ TR ORK IR O B g KK A EIZXT LT 45 R OR & E 725,

FF A FHKED ST T LEKE X —~DEKY AT LAORFMEIILTICRT LB
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. _®%§MKMW®@mm\é% 2 OB K EIN D, B ~DFEA &
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ﬂ@éh IRFE PN IR ISR B I IKRAL L~V L EICPR =105,
o EZUKHEENGIZBEARI FIZL VBRIZHAKEIND,

Energy dissipation by flow control valve

Hydraulic Gradient
Transmission Salakham ET
Pump TDH N
L) HighLift T | =
Chinaimo Pump TDH t
WTP Water
— — Distribution
A High Lift
N\ C‘/ Pump
Transmission S \ Flow Meter Salakham Water Reservoir
Pump Motorized Flow Control Valve
Auto Flow Control by throttling motorized flow control valve
MR : JST

K 5210 U5HLERKEVEZ—~ADEKIRATLO7O0—HF

T A ETEHKGNOOR Y T HEHFEIZLDHEIKS AT A

HE o F v PO A~DOEKIE, FF A FEABEN LR TEEFRICLVEKRKEISNS,
ZOEETROEIKa Y ha—E, R T OEEHE LD 0T, R T HHAloK

JE% —EIES X D HIET 2 2 & T HEWNICB T 28— KEDS L REBEEHERT L2 L
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60m ZEH L TW5D,
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o725 a. Ry 7 OMHEN EH L, mHEEHHEE QH —7 EIZiEWw., 20
FBHEICLD VAT A~y RI—T L O TYEHT 5,

e HL., SHITEHAKENEF LUREKEU EIZELZSE. 77— (HIGH) N3
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t Distributiom———
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TDH = 60m
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=
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A~ under his intention
Distribution > NPNL does not
Pump R control this action.
Aribution Pipe Network
il : JST

B 5211 ROTEHEIZEDIEKCRATLOZO0—HF
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DOEEHHIENC K 5 71k L et 5,
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R R D561 H 5,
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k5 HFEL 0 b EFERERL TS,
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T—R1TBIY 7=2—X2 &2, EEREREIC X2 BEHIE O T XN BAEME S FHES
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% 5215 ROTEXDOHEK
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FoRMHEHEB IO . - "
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KEL - EOFIC | BiTh D, 7 Z v REBIZE AN
o s AR NPT 24 VB 2 o0
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L LEMTH D,
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/N /N Jin < TIRWAR TR
BB A~ — A AN — AN P T
H5b,
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# 5216 IZAFETHM SN DR 7O AlB L OEAMRIZ O VWT T =—XTL

WCEPFL L RE T, £ BREOR O FINIHOWT S RIFRISRT,
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REDHD) FIF L. B 7 DIATH
BETE A KR > 77 (1978 4RI | A -
HEDOHD)
R BIOY LG | #HAAXKkbE—2—KR 7, = -
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>
B I LK E =~ | FHARKAKFE—F—FR T |3 FB 14
DFFREKRKR T 115 m¥min x30 mx 110 kW | (2 % H +1 1)
BBl AR 7 O (BE | WA B REE R 7 12|13 7 1&
O Z) m*/min x 60m x 220 kW (2 ®H +1 T
HRREL KR 7 (KAY) WGA B EE R T, 24|13 & 2H

m®/min x 60m x 355 kW (2 ®H +1 T
VI H LKk E =0 | HARKFE—F =K T |4 B 16
kR 125 m¥minx 37 mx 132 kW | (3 #H +1 i)
i JST

5.24 EEKERE
(1) EE K E e

RKEFEDT7 2 —X1BLORNT7 =2— X2 T, TNEIUMMARR I D EKE B L OEKE ONLE X
5212 127, £, TNHEKER X OEKE O ARBER 2% 5.2.17 \Z5R-7,

BAKED T =2— A5 (7=2—RX1, 7=2—RX2) ZLLTFTOEZ HITESXIT-o7-,

- T7x—X1TE, FFAEHKERES)TH S 120,000m* H # LA TX 5 X 9 ICEK

ErBHET D,

- Z=—X1TE AREETY T FRZPOHERE) 2855 X0 ICRKE R
OO TTHETHERIIBAET T A EHKIG & 0 A4 ) ARG O S D 6
BT HE 27> TODANPNLIZZ O U T Z2FF A EHKGGZT ThIK L,
A7V ARG AV AFEKRGACEBIZELK LT E WD FEHIHEE L TV 5,

2RI D, Z
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5. FEOMHE

- Tx—R1OKEEIIK L CTHERE CHIGTEL22Y TIZHONWTCE, 7=2—X2T
Bl/KE 259 5,
- T UT7OHEMGHE (Road 450 ¥ v 2 HH) IZOWTIE, BAEAKEITE K LT
WS, 7 = — X 1 OEBUKFES TH % 120,000m°./ H TlE+4 72 K 2 HEE T X Zpuni-
W, 72— R2 TEMTHZL LTS,
KT UT (RoZ U BIOYLATERAREORKE) 7, BT ARKE S Z—OfKT Y
T FTAERHKRGNOORTEETYT) OAFE - ERFOFHMI OV TIXE) LIRS
N
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5. FHEDOPE

HB : IST 1ERK
® 5212 ABETHRINIERHMER (7z—X1KRU2)
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5. FEOMHE

% 5217 AEXTHRIIIEROOFRINER

71—X BERE BAE (mf3 HHE ER(m)
7I—X1 BEKE 450(DIP 885
700|DIP 5,815
2 6,700
EikE 300|DIP 2,308
350|DIP 6,221
400|DIP 11,086
500|DIP 724
600|DIP 1,669
700(DIP 2,031
800|DIP 5,930
1,000|DIP 9,306
1,100|DIP 258
1,200|DIP 3,156
N 42,689
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
EHEHRA

B

BHEEEIZ, 2o B a—F =L DEKRRIEDOT I 2 b— 3 U EITWV, @2 KERS L
KIEZ MR TE D0 AR L, BRBHEOFHEREIZH - > UIFKO O, EREZFH T

DIZOIERT %,

HEA®

T AU I ARERERETICE VBRI ERBESTHO Y 7 v =7 ThD [EPANET]
ZHAWTHEZITH, Z® EPANET 1L, 7 AV W AREREFRETICLVEE TRE SN

TWA7=, KEDOERBENTIC RN Y 7 F =T Thd,

EHEE AN

BEHEHEOHESRMAE 5.218 177,
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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 BHEEH
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) 0021
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 S A2 5 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) AUEFUBIOTLATEEAE 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. FHEDOPE

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,

3 522012, R X B AT @K AT LD S D EEKE DOIER % 7~7,
£ 5220 RUBRVEHLYBERKENODHKI) FICHBREINDIERKE

71—-X BEKE BEKE I BKE ¥R ARE A& EE | ER(m)
71-X1 |KV&Y BEKE mEx 450 |DIP 885
71-X2 |RKVEY FkE & 150 |DIP 977

450 |DIP 210
) 1,187
mEx 150 |DIP 2,300
250 |DIP 781
Mt 3,081
BXkE At 4,268
VN BkE & 150 |DIP 3,411
200 |DIP 3,225
300 |DIP 6,783
U\ 13,419
BkE Aft 13,419
71-X1, 248 18,572
HiER @ JST VERE

(4)

YT H LEKE S F—~DEKE LEAET X T A

BEAF DT Z T D 2R KD & 5 BN O Z2 i Z Bkt 2 e L CL 7 0 Afid kv Z— &
LCGEASND, 2OV T 0 AEKE 2 =13, BEEOEZKMIZINZ . B L Sk L
BRI B 72 0 | EBLKHLIZ im:mmm_%6Mt@m%mmmw~%m¢5%m
RN TRIEMEZ DL D, YIRS Z—L, 2L HEARMFICED, ¥ Re 7@
%mw@%%iv7%?%4%@m%@$%®ﬂgﬁi@§ﬂfiy?kV$b%®$%
DI ~DEIKE IR —F 5,

FIFA %2%7}<%75 5O AKIL, — BHTR éhéﬂuﬁamﬁz (58 5,100m°) (Ic &K S,
Z )35 1,500 m® DEEAEE A KRS & 2,000 m® OF R SR CEBAS LD, 2 S DKED
AFAERE (8,600m°) X, 7 =—X 10 A VHBAKE (33470 mYH) @ 6.2 FF4yIC, Hix
Kia/kE (36,818m*H) 1% 5.6 FEE4 YT 5,

HHDOFIN S | FRX OB LKA & EKFE X —{RofEED RC &L LT, i B/ DR
WCEZE KA NS S D, HE EAKEEIN S . oD I ZR KA H KR _ﬂ%éhé’)n‘/ﬂ
CI: DEKIIND,
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5. FEOMHE

ZDTZDFTT- EDL B2 BT D120 DX IEERIGN LB L 705, FAERMIILLT
DFEEIRN DR S LD,

o ZFE2E 120 (22 kV/380V x 1,000 kVA
o 22kV ZEBLIOT 4 — X —%

e 3BOVEZEBBINT 4 —F—f&

o KR T

o Ui IS K OUKNALHIE G5

5215 12, FTh AlKkE Y —OFEALER & e B R KON O Wi
[SBERS 2 7

i
-
=
=

il
i

-
i
al
i3

i
]
i

G

Not to Scale
HBh ;- JST 1ERK
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5. FHEDOPE

B 5215 ¥5HLEKEVE—OTFEEERLEFHTRHM EKEESRKEOKEE

FFA VKGOS T B BEZEKE~OEKIT, FoIlo O£ 700 mm, ZEFE 5,815 m Ok
KEOHRBEICE VRSN, 7=—X 1 Tlid, AHARESLT36818mYH, 7x—X2
TiX. 749,090 MY HARXFF A FEKBEEAR FICL D EKRKEND,

£o. BT D LRIKE =5 ORKIE, BEFOmIUKIE R L OHER O @2kl 2 b o
BARMFEVELND, £ 5221 ICY T HAEKEL X =0 LEIKSND Y — U ITHif% S
A5 ERKE DIER 27”7,

& 5221 YS5HLEKEVEZ—DEK/—VIZHBRIAIEKEOOZ., EESLUVER

71—X EXRE | BAKE Rk AEE mf>3 BE EER (m)
7I—X1 |REKE Y 700 DIP 5,815
k& 5% 300 DIP 2,308
500 DIP 6,221
600 DIP 10,209
PEF 18,738
mERE 400 DIP 877
500 DIP 724
600 DIP 1,093
800 DIP 1,341
1000 |DIP 2,224
1100 |DIP 258
M 6,517
EAE B 25,255
71—X1 AFt 31,070
71—X2 |BKE &% 150 DIP 6,896
200 DIP 6,879
250 DIP 3,532
300 DIP 2,408
A5y 19,715
mER 150 DIP 2,682
200 DIP 420
250 DIP 2,487
300 DIP 6,765
350 DIP 841
400 DIP 1,679
PEE 14,874
71—X2 4%t 34,589
7I—X1, 24% 65,659

Higi : JST

()  FHATHKGENO DRy TEHREIZ L HEAT ZT A
FFAETHKGNPOERER S TTERICL VBRSNS Y — 2B TiE, kR y T —

7 OIKEMEATHE R B BEAFRLKE O K ORE ~DOA R 2B E D72 72 AR 5% S oL
LB,
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5. FEDHE

X 5.2.16 &, FFA THFHKG D OBLKE DR 2 DSVEE 72 XH & BT 12 Hk OB KE
DR S5 X &2 7RT,

Direct Pumping ,J Fad
Distribution System 7 [ - [IRD=Nn B
g [ agm) ceng T ALY o
: SR 97 et e =B 10 L
e AT RS Ao =7 @ =9
. ?VNI“‘ i ‘% e B
Phonthane ET System R 2 3 t\ ERN g it
FEN OSSN R
: r & : S VR A
Chinaimo WTP B % - Y
’ Legend

= Distribution Pipelines (new installation)

Salakham ET System

: Distribution Pipelines (replacement to larger
| ====="nipe)

Red line Phase1

| Blackline Phase 2

HiBh - JST 1ERk
® 5216 BRAKEOHZRBAS IUHBINABLELZXRE
(FFHAEHKEBIOLEERYITERICEYEKRKENAD Y —)

% 5.2.22 12X 5.2.16 TRINTWAEKE DIER % 7/~7,
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5. FHEDWE

£ 5222 HRBAHIVEIFRITIEKEOOR, EESLUVER
(FFH4 EHKED LEERVYTEEIZEYEBEAKESAZY—Y)

7x1—X BEAE | BEAE MR Y og wE EER (m)
7I—X1 |BKE 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
7I1—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

5.4 BEODLEKER

541 EZERNE

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

FHEEIT=2—RX1ET7=2—X2000 ., £ SALITRTHENET LI TWVWD,
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5. FEEDHE

% 541 BEAREF (7z—X1ERUV2)

)i k5 THE Jx—X1 T xz—X2
FFAEHUKY | ERILEHEG) 160,000m% H L
EIKE (G) 160,000m*/ H L
BOKAR >~ (BgwAES) (E) | 120,000 m*/ A 40,000 m*/ H
BERX DEHETe) A7t 160,000 m* H)
EELBR(G) PIE 7L
FFAEHAKY; | BARLEHEG) 40,000 m*/ A 40,000 m* H
At 120,000 m*/ H) At 160,000 m*/ H)
AWk T (G) PO 7L
BEEOKAR 7 (HcEES) | 120,000 m*/ A 40,000 m*/ H
® (e D H A 5 E)
HIRIEAN T AT A (g | 120,000 m*/ B 40,000 m*/ H
&) (E)
BtdEE (B ER) (E) | xi%: 7L
FEHEM(G) ISES L
BERR Aot B (E) PO 7L
KERBRE O PIES 7L
P T h LK E | EARLEHG) 7,200m° 2L
VB —
KR 7 (B R) (E) | 36,818m% H 12,273m* H
EROKE OILIR | EKE(G) #9 6.7km 2L
Bk & (G) #9 42.7km #9 97.6km
*(G): “General” Z L, Ak, B, BEEZRT,

*(E): “Equipment”
Hidh ST 1Rk

542 I=HE&

RN

R L, R OB E R O E R LA R,

RICHESERHHP L2 THEHELE 5421577,
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5. FEOMHE

% 542 IEE (7z—X1KRU2)

7z-X1 7z—X2 7z—X1- 2&H
HERE FC LC MEE FC LC MEE FC LC MEE
(E7AJPY) | (BALAK) | (BAJPY) | (BAIPY)| (BALAK) | (BFIPY)| (BEAJIPY) | (BALAK) | (EFIPY)

BUKIERS (G) 221 14,930 444 1 307 6 223 15,237 450
BUKR> 7 (#H ) 387 484 394 122 121 124 508 605 517
BAkRV7 (BR) 244 484 251 83 121 85 327 605 336
KSR (G) 138 37,257 693 67 18,132 338 206 55,389 1,031
REARY T (HEW ) 386 1,210 404 74 323 79 460 1,533 483
BHEART (BR) 485 1,210 503 31 323 36 516 1,533 539
FOXRRIR (HM ) 251 726 262 18 162 20 269 888 282
FERE (BR) 97 726 108 2 162 5 100 888 113
BRI AT LA 130 81 131 0 0 0 130 81 131
Tk IS 300 0 300 0 0 0 300 0 300
H S HLEKE (G) 33 8,818 164 0 0 0 33 8,818 164
?;gf)\m* BORS7T 156 81 157 31 20 31 187 101 188
?;;’?EM BOR>T 190 81 191 12 20 13 203 101 204
BAE (G) 65 4,360 130 26 1,744 52 91 6,104 181
EKE (G) 282 4,270 346 0 0 0 282 4,270 346
EAE (G) 1,838 23,730 2,191 1,140 20,280 1,442 2,978 44,010 3,633
MERREH ( BBt ) 105 1,765 131 0 0 0 105 1,765 131
KERREDKER 100 0 100 0 0 0 100 0 100
BEREER 25 0 25 25 0 25 49 0 49

Aaft 5,432 100,213 6,925 1,632 41,716 2,254 7,064 141,929 9,178

*(G): “General” Z/RL, EATH, FHITH, EEITHFLERT,
*(E): “Equipment” Z 7R LAN > 7B 2 Miax DR T8, R LHFZRT,

H : JST 1ERK

543 #HEEEE

FEROKERFE B L, BIEDO T T A EHKYE (80,000m% H) OHEFRFE BI#E 4 FLIZ TRt 4

1FCELIT 5.
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5. FEOMHE

F A E{AKBOHEREEER &N
BRA
- BOKEICHM L TET S (20X, ¥KEE SN 160,000 mY H & 72 o 7= L, 80,000m?/
HOBROELXMNRD 25L35), 7272 L., BKGOIEER IXF/KEE 2RO KEAFET
LARWEEZBNDTIZ, HKEEREICHT TS5 L2 ZET 5,

- Y - ¢
- RSN EFRRICHEKEICHE L CET S (FlxE, HkEES Y 160,000 mYH & 7o
7%, 80,000 MY H DIFDESAND 25 L 45), 7272 L, HKBOILIER 1T /KEE
REOKELEFEITILRNEEZZ DN DT, HKENEEIZHT THET 5 L 5 FET
%,
BB L O EmA
- T7x—R1TEHEMXLE, 7x—X2 TIEENX2 % /iAte,
N#
- T7x—X1TITHM X125, 72— X2 TIEEMX15 & RiAte,

Y5 H AEKE X —OMEESTHEEE SN

'R

- R TERB LOGEEUKEE EBICBEOBLRANOE T 5,
DAY - ¢

- L

BEHR. ERNR, AGE
- BIWMOTFA®EKGD 28 E RiAT (72— X1 KO T7=2—R2 L HI2)

FF A VALY T H ABRKE L Z— 12T, 2015 AED S 2050 4FE F CTOHEEMEELE O
HHERAE 543107, BHLU-HEBEHEHOWNRE K 544 177,
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5. FEOMHE

& 543 #HEEHEHER

Hifir: LAK
-3 FFAE YS5hL aft = a5t =F e
%ﬁnﬁ i ERf 0 (LAK) (JPY)
+ §m:§

2015| 9,662,691,690| 1,229,008,717 0 0| 10,890,000,000| 162,261,000 Chinaimo 80,000 m®/day
2016|  9,662,691,690|  1,229,008,717 0 0|  10,890,000,000| 162,261,000

2017| 9,662,691,690|  1,229,008,717 0 0|  10,890,000,000| 162,261,000

2018|  9,662,691,690|  1,229,008,717 0 0|  10,890,000,000| 162,261,000

2019]  9,662,691,690|  1,229,008,717 0 0|  10,890,000,000| 162,261,000

2020 10,870,528,151| 1,391,234,807| 1,160,700,000| 245,801,743| 13,670,000,000| 203,683,000|Chinaimo 120,000 m’/day
2021| 11,595,230,028| 1,553,460,896| 1,238,080,000/ 245,801,743  14,630,000,000] 217,987,000

2022| 12,319,931,905| 1,553,460,896| 1,315,460,000| 245801,743|  15,430,000,000| 229,907,000

2023| 13,044,633,782| 1,553,460,896| 1,392,840,000| 245801,743|  16,240,000,000] 241,976,000

2024| 13,769,335,658|  1,553,460,896| 1,470,220,000| 245.801,743|  17,040,000,000| 253,896,000

2025| 14,494,037,535| 1,553,460,896| 1,547,600,000/ 245801,743| 17,840,000,000] 265,816,000

2026| 15,460,306,704| 1,877,913,076| 1,845440,000| 245801,743|  19,430,000,000| 289,507,000 Chinaimo 160,000 m®/day
2027| 16,426,575,873| 1,877,913,076] 1,960,780,000/ 245,801,743  20,510,000,000| 305,599,000

2028| 17,392,845,042| 1,877,913,076] 2.076,120,000] 245801,743|  21,590,000,000] 321,691,000

2029| 18,359,114,211| 1,877,913,076] 2,191,460,000| 245801,743|  22,670,000,000| 337,783,000

2030| 19,325,383,380|  1,877,913,076]  2.306,800,000| 245.801,743|  23,760,000,000] 354,024,000

2031| 19,325,383,380| 1,877,913,076]  2,306,800,000| 245,801,743|  23,760,000,000| 354,024,000

2032| 19,325,383,380|  1,877,913,076]  2.306,800,000| 245.801,743|  23,760,000,000] 354,024,000

2033| 19,325,383,380|  1,877,913,076]  2,306,800,000| 245,801,743|  23,760,000,000| 354,024,000

2034| 19,325,383,380|  1,877,913,076]  2.306,800,000| 245.801,743|  23,760,000,000] 354,024,000

2035| 19,325,383,380| 1,877,913,076]  2,306,800,000/ 245,801,743|  23,760,000,000) 354,024,000

2036| 19,325,383,380|  1,877,913,076]  2.306,800,000| 245.801,743|  23,760,000,000] 354,024,000

2037| 19,325,383,380| 1,877,913,076]  2,306,800,000| 245,801,743|  23,760,000,000| 354,024,000

2038| 19,325,383,380|  1,877,913,076]  2.306,800,000| 245.801,743|  23,760,000,000] 354,024,000

2039| 19,325,383,380| 1,877,913,076] 2,306,800,000| 245,801,743|  23,760,000,000| 354,024,000

2040| 19,325,383,380|  1,877,913,076]  2.306,800,000| 245.801,743|  23,760,000,000] 354,024,000

2041| 19,325,383,380| 1,877,913,076] 2,306,800,000/ 245801,743|  23,760,000,000] 354,024,000

2042| 19,325,383,380|  1,877,913,076]  2.306,800,000| 245.801,743|  23,760,000,000] 354,024,000

2043| 19,325,383,380| 1,877,913,076] 2,306,800,000/ 245,801,743  23,760,000,000] 354,024,000

2044| 19,325,383,380|  1,877,913,076]  2.306,800,000| 245.801,743|  23,760,000,000] 354,024,000

2045| 19,325,383,380| 1,877,913,076] 2,306,800,000/ 245,801,743  23,760,000,000] 354,024,000

2046| 19,325,383,380|  1,877,913,076]  2.306,800,000| 245.801,743|  23,760,000,000] 354,024,000

2047| 19,325,383,380| 1,877,913,076] 2,306,800,000/ 245,801,743  23,760,000,000] 354,024,000

2048| 19,325,383,380|  1,877,913,076]  2.306,800,000| 245.801,743|  23,760,000,000] 354,024,000

2049| 19,325,383,380| 1,877,913,076] 2,306,800,000] 245801,743]  23,760,000,000] 354,024,000

2050] 19,325,383,380|  1,877,913,076] 2,306,800,000] 245.801,743]  23,760,000,000] 354,024,000

1 LAK = 0.0149 JPY
H  JST 1ERK
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5. FHEDWE

% 544 HWHEEBEERAOAR (7z—X1RV2)

1 USD = 8,094 LAK

FHAERKIE BIRESEEEA (G3KEEH 80,000 m*/day) 1 LAK = 0.0149 JPY
BB SHELAK) | £BEUSDIRE) | £EUPYERE) & &
1 |B&RK 7,383,170,880 922,896 110,009,246 67.8%
2 |ERE 2,279,520,810 284,940 33,964,860 20.9%
21 BREE7ILE= L 1,440,617,600 180,077 21,465,202 -
2216% 805,672,800 100,709 12,004,525 -
23 R)<w— 33,230,410 4,154 495,133 -
3 |RHE 46,800,000 5,850 697,320 0.4%
4 | NHE 1,160,208,717 145,026 17,287,110 10.7%
5 |HEm#E 22,000,000 2,750 327,800 0.2%
Total 10,891,700,407 1,361,463 162,286,336 100.0%
FFAESKE BirdFEERA (Ox—X1: $HKEEH 120,000 m*/day)
BA SH(LAK) | £MEUSDEH) | EHEUPYHEN) B& wE
1 |BRK 11,074,756,320 1,384,345 165,013,869 69.0%| B35 *1.5
2 |ERE 3,419,281,215 427,410 50,947,290 21.3%| TR *1.5
21 BREE7ILE=) s 2,160,926,400 270,116 32,197,803 - -
2215% 1,208,509,200 151,064 18,006,787 - -
23 R)<w— 49,845,615 6,231 742,700 - -
3 |BHE 70,200,000 8,775 1,045,980 0.4%| B35 *1.5
4 | ANGE 1,450,260,896 181,283 21,608,887 9.0%| IR *1.25
5 |HEmE 33,000,000 4,125 491,700 0.2%| B *1.5
At 16,047,498,431 2,005,937 239,107,727 100.0%
FHAEHKIE BIEH S EERA (Jx—X2: #KEEH 160,000 m*/day)
HE £E(LAK) | 2EEUSDIREH) | £BEUPYERHA) g& wE
1 |B&RK 14,766,341,760 1,845,793 220,018,492 69.6%| B3R *2
2 | ERE 4,559,041,620 569,880 67,929,720 21.5%| B3R *2
21 BT ILE=D L 2,881,235,200 360,154 42,930,404 - -
2218% 1,611,345,600 201,418 24,009,049 - -
23 7R)<7— 66,460,820 8,308 990,266 - -
3 |BANE 93,600,000 11,700 1,394,640 0.4%| TR *2
4 | ANGE 1,740,313,076 217,539 25,930,665 8.2%| Bk *1.5
5 |E@#E 44,000,000 5,500 655,600 0.2%| B *2
Total 21,203,296,456 2,650,412 315,929,117 100.0%
YS5hLbKbEVS— EEHEFERRA Oz—X1)
1HE SHELAK) | £FEWUSDELN) | £EUPYRLE) & LES
1 |BER 1,547,600,000 193,450 23,059,240 86.3%
2 |EaE 0 0 0 0.0%| B33 *0
3 |BREE 9,360,000 1,170 139,464 0.5%| B *0.2
4 | AHBE 232,041,743 29,005 3,457,422 12.9%| B3R *0.2
5 |EWE 4,400,000 550 65,560 0.2%| B2 *0.2
Total 1,793,401,743 224,175 26,721,686 100.0%
YS5hLEKE S— BEHBFERER O1—X2)
R"A £#E(LAK) | £HEUSDIRRE) | £BUPYERH) BE %=
1 |B&RK 2,306,800,000 288,350 34,371,320 90.4%
2 | ERE 0 0 0 0.0%| BL3% *0
3 | 9,360,000 1,170 139,464 0.4%| B *0.2
4 | ANH&E 232,041,743 29,005 3,457,422 9.1%| Cuurent *0.2
5 |EmE 4,400,000 550 65,560 0.2%| Cuurent *0.2
Total 2,552,601,743 319,075 38,033,766 100.0%
HiR ¢ JST fERK
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5. FEOMHE

556 Ji—X1BEDHEE

5.5.1

N r—UF

Tz — A1 FENRIZOWT, LHEARS LHSHESE AL ZE L CE EEXONDH /Ny r—
VOSSR AR 5.5.1 IR,

Nolr— 1, 2 EHICT A RAOERFIEEEE L CEBEAIL (ICB) TOEA ML T

AT

Flo. Ny =Y 1 K02 & HIT, TREdEED bk 2B F ORI AL 7 s %
L L s, ZOFARLE; X2 fERICEE TE Gt - i Lo Lz BE LT s,

HARGOILRIZDH T2 . B2 BN L KLE A 3 750 (OBEAF O UL T7
X OmEEHEER T A, @t 7 I v 7 A1) 505, @msEEEILE ST A
@t 7 v AT A 2 ANOF/KEED K 9 72 @B IR IS LT
XTH D,

OBEAF O AT T 20T, i@ ER RN B Y &l KIS 453 ki T & LB pe
FEHRMBENRRNZ ENFEFESINTEY | 20RO R EZER T 58HITZ L
LEZBND,

AK7a e M, BEAEE /K (80,000m3/H) OyLiETH (40,000m3/H) Th b .
BEAFER 5y LW ANZYRIR Sy e T A M bR SN TV A, & 2 TEEF O
FHAE R DUESF DT 1 A ZEAT 5O, EiSHERE L E OB SO E
OIEREERESIOBRN L E > THEKRTIIRWEE Z LD,
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5. FEEDHE

% 551 NvHyr—2 (7zx—X1)

. ot 2 g ICB/
A L xR A e
- BUKiia% /< (160,000m*% H)
- BUKAE (HEdE T9E)
- BUK iz (G) - §7J<’;§(3§0m) ) 3
- BKE(G) - Z;M’ E /K GPEE(40,000m° H)
- F A K (G) iy
e N - AR LA
Syl 1 SN 4 - F A EHABR O E SR (R~ | ICB
- KB 3= Ok o
W% HA A B < SRR )
B N W S N (0)) o
EKE (O KBS D
e - EYKRE (2000m°) #5 K UM TSR A
- BUKE (G) (5,100 m)
- E7K A8 (6,700m)
- Fi K& (42,689m)
- BUKR > 7 (E) d@ﬂﬁu&7&ﬂk_ﬁ*(uommmﬁa)
- ERLAK AR 7 (E) - EELAKR 7 L R R (120,000 m?/
Rylr—22 | - FHh Atk 22— | H) ICB
KR 7 (E) - BkR 7 L ED R (37,000 MY/ H)
SEERLY AT CEERLY AT
*(G): “General” Z L, Ak, B, BEEZRT,

*(E): “Equipment”

HUBE - JST 1ERK

oL, RO O E R L E R,

FRENy =PI FIORTEZICE VRS LTS,

A/7~v1 7 x— R 1 FECHHGET D BUkiak O/, FUKECE ., HkE OFEIE, 15K
BN OSSR T A LB AT ADREE m FRBRER L OFE, T U A5

BROKAE DR, KE - BlKE O-ERR I @%%H%@Ekb\ﬁﬁ\ﬁm R 2 R

THEOIC R LT D, AKX r—D0%, B TE N HEE TIEARWIK Tk E ot A7

et & Wgoh 0 & OMSMIEN MBI L 72 572 BB 4 AFL(ICB) 2 ME L T 5,

Nor—o 2

7 x— R 1 HEHHE| iﬂ“?‘é%%%%ﬁ%kﬁm HAKGEY T LK E S Z— DR T Y
Z OBEEAR ORE - BRE X, MIHIERZ T TR ERRE L E 2 T, e oE R Z
%Lfﬂfmﬂﬁéﬁfiﬁm REBANTHZEAZHME LT, LCC D& 2D\ = AL D FE i
RRETT 5, AT L OBE R X 0 O DM I EN ML LR 5700 ERRELR AL
(ICB)Z A EL T\ 5,

APSN

Nolr—v 1822y r—=8 LEDIITRICED
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5. FEOMHE

- ﬁyf%ﬁ%@ﬁbkﬂy#~ykﬁf Bk - @m%@ﬁwﬂy&~vméw
TLCC AMLZ#EH L7=56. AN 77K D LCC I DR E & 551 L7 AFLf#
D—ERERY . RN TF W@LﬁCﬂiﬁwﬁAéﬂtﬂﬁﬁ% (252 2% BN
L 720 AFRLEHmICE YN R S e WS B B,

- BNy =V ONT, MLURICEERZRBGF D RIA TN D@L ZE LT,

552 aAYVHILTF4UITH—ERDODAE ()

MR a YT 4 o T —EREEET DD, T 0 o 7 — B ADtE
EIZUTFTONEEZHELTHXLERSH D,

(1)  FEMIRRGE

FEMIEREHILL T OHHICHEE L THEMT 5

M

- FIS BLUOTHRAREELZOFREICERTIIE/Z L E2—T 5,
- FETROONDFEHE, FEEMKR & ik LIATEICT 5,

- %f%%ﬁm% F A BEKGILR, T T LEKE 2 — I L OERK S
RO EFE, HEFHEZER T,

- FhA KRG, BEER A BB S F IR T AMERN D D, BERR DEKE )
BT OEKAE I Y Bz DB, Rk TiEZ2 @A L Clf ks OEM Ic L E s &
RN E D HFITHREE1T 9,

- B L TS IRL F CF T A B KGOIR T F 2 £ 5720, THIZ
O AREICEEFMRR(C5B 2 5- 2 700 KD | ks & BEFREROKE BTk LRk R
HEFEMT D,

(2  AFRLZE

FRERMBEB 6 L TUTOHFII OV TAMLEERZIT O, /Sy =Y 212250V, LCC
DF ZNZHA N LCC AFLFHBDOBEAR BT STV D72, ZHICET 2 3E BT,

=
- LR
- AHLEEA
N ST

(3) T TEEE
Jiti TESERD F 7o NE &2 LA T IR T,
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5. FEEDHE

- AT =IPBRESINDLLHEAT V2 — /LD L Ea—

- LHREOEBEZHRAL, NEILSUTay N7 72 —ICLHERAT V2 — VOEERT
227 b SIDRAR: = = RN NOE &
Ay F7 72 —=noH SN S EER (LX) OV Ea—I JUUERE
HKE OFERR & XD T2 O Tofe & 1

TR OHERS
THEEHOEEHL JUE (HREMERIC & Vi Tethic b THEEH O
P LI K OSKR)

RN BT D FEE M ER~DIhE
EART I K OB B i R B € O it TR ELS K OV E R
ay b7 B —PERHT DHERFE Y = 2 7L & B T IO LU

(4) G=VAR=)5
- T AEBFKGILRICE WML L R HHEREBE N L —=0 77 a 77 AEER L,
NPNL xf 2B N L —=2 7 2 FEHid 5,
553 WMERXE
(1) TE%

T x—R1FEDOTFEENREFK 552107, LEET2 SOy r—URINCEHR ST
B, RXolr—TUO5MEFEICOWTIL, 1651 Nyubr—UR] \IRTHEY THD,
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5. FHEDOPE

& 552 NyHy—JROIEEAR (72—X1)

Packagel: Intake (G), WTP (G, E), Salakham (G), Transmission Line (G), Distribution (G)

Unit Price Cost Total
item unit | Quantity Foreign Local Foreign Local
yen LAK yen LAK yen
Intake (G) Ls 1 221,440,000| 14,930,000,000|  221,440,000| 14,930,000,000 443,897,000
Raw water pipeline (G) Ls 1 64,670,000|  4,360,000,000 64,670,000|  4,360,000,000 129,634,000
Chinaimo WTP (G) Ls 1 138,150,000  37,257,000,000| 138,150,000 37,257,000,000 693,279,300
x;t::’d of non-suspension | | 1 300,000,000 o| 300,000,000 0 300,000,000
Chemical feed system Ls 1 250,970,000 726,000,000  250,970,000] 726,000,000 261,787,400
Mechanical (E)
Chemical feed system Ls 1 97,150,000 726,000,000 97,150,000 726,000,000 107,967,400
Electrical (E)
Rehabilitation Ls 1 104,500,000]  1,765,000,000] 104,500,000/  1,765,000,000 130,798,500
Laboratory Equipment Ls 1 100,000,000 0 100,000,000 0 100,000,000
Salakham (G) Ls 1 32,700,000  8,818,080,000 32,700,000|  8,818,080,000 164,089,392
Transmission pipeline (G) | Ls 1 281,990,000|  4,270,000,000|  281,990,000|  4,270,000,000 345,613,000
Distribution pipeline (G) Ls 1 1,837,710,000|  23,730,000,000| 1,837,710,000| 23,730,000,000 2,191,287,000
Dispute Board Expence Ls 1 24,682,000 0 24,682,000 0 24,682,000
0
Total 3,453,962,000| 96,582,080,000 4,893,034,992
Package2: Pumps and related equipment, Monitoring System ELISSE £ 100
Unit Price Cost
Total
item unit | Quantity Foreign Local Foreign Local
yen LAK yen LAK yen
Intake pump Mechanical Ls 1 386,664,000 484,050,000  386,664,000| 484,050,000 393,876,345
Inteke pump Electrical Ls 1 244,164,000 484,050,000  244,164,000| 484,050,000 251,376,345
Transmission and Ls 1 385,785,000|  1,210,140,000|  385,785,000| 1,210,140,000 403,816,086
distribution pump
Transmissionand Ls 1 485,385,000  1,210,140,000| 485,385,000 1,210,140,000 503,416,086
distribution pump Electrical
Salakham pump Ls 1 155,844,000 80,680,000| 155,844,000 80,680,000 157,046,132
Mechanical
Salakham pump Electrical | Ls 1 190,194,000 80,680,000 190,194,000 80,680,000 191,396,132
Monitoring System Ls 1 129,594,000 80,680,000] 129,594,000 80,680,000 130,796,132
0
Total 1,977,630,000|  3,630,420,000 2,031,723,258

*(G): “General” #/rL, LARTH, BHRILHF BETLFLERIT,

*(E): “Equipment”
i IST Ak

2 BRIEXE

ZoR LA & 7B % Ml s OB T 5

ERTEE R

72— X1 FEOMFFERF LRI EE 5531077,
BHFERE R 554177,
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5. FHEDWE

£ 553 HMEEXRBFHEHS

HH

ESlin

BB H ORI

201544 A

USD =120.4 Yen

AL — | USD = 8,094.60 LAK
LAK =0.0149 Yen
- . FC: 2.0%
TIA AT AL — g LC- 7.9%
T (TH) THHD 5%
Tt (YT v 7P —ER) aL YT 4T —EREHD 5%
Bk BIHFR 2 FH 2%k L C 10.0%
PR AP NNT 4 TR ETEEHD
5.0%
i A B 0%
A= N O N JICA REERD 0.2 %
N TH:0.7%
B YT 4 TP —E X 0.01%
DEHERE 1A-12 A
Hi : IST 1ERR
F 554 BIHBXBEEHER (7x—X1)
&5t
NE NE &t &F N
AH &5 | @5 | 85 | @5 Al
JPY LAK JPY usb
A ERR&ES 7,266 179,097 9,934 82.5 92%
1) E/"IF 6,472/ 149,750 8,703 72.3
IEE 5432] 100,213| 6,925 57.5
1N — 3,454] 96,582| 4,893 40.6
IN\ylr—2 1,978 3,630 2,032 16.9
MBEEFiRE 452! 35924 987 8.2
MEBHFIEE 588! 13,614 791 6.6
o) avH T4 H—ER 794 29,347 1,231 10.2
R—ZIRk 710; 21,688 1,033 8.6
MBEEFIRE 45 6,261 139 1.2
MBI FIEE 38 1,397 59 0.5 -
B. l§XFEXRRS 0/ 52,593 784 6.5 7%
a [fAE/I3H 0 0 0 0.0 -
b [T bl 0 0 0 0.0
c |BEBE 0/ 33,336 497 4.1
d | fIInmER 0/ 17,910 267 2.2
e |EM AR 0 0 0 0.0
f oA rTURD— 0 1,347 20 0.2 -
C. Bh&F (FHR) 103.1 0.0 103.1 1.1 1%
i |BPeFGAE/I3E) 102.8 0.0 102.8 0.9 -
i |BRER@UYILTIoTY—ER) 0.3 0.0 0.3 0.3 -
BEXE (A+B+0) 7,369{ 231,690| 10,821 90.1 100%
[D. JICARE K REEE (A+0) 7,369 179,097 10,037 83.6 93%

MU JST 1ERE
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5. FEOMHE

554 RUMBRIEDE-HOELURGLEDEEELE

B U E RO A MRGET 5720
# 5.55 (TR,

HBPZEMNE OB ZIT O, HEBHRZE N

#: 555 BURGEITOCIHV YR

R Bk EEE HEE
pSE-JEs| AT RE T (YA (55 /B 5 USD) %%
T A FFA T 40,000 (Y£5E) 10,821 HH M AR
(90.1 5 USD)
FF ) F Y 40,000 (¥L3E) 2,870 B AH A A0 #E4E5 % & 5 71(2005)
Y 15,000 (Hrax 1,560 & /5 M A A o JEAE 5 41 /) (2013)
Ko~y diAgd 100,000 (JE3E) Export-lmport Bank of China 7>
78.6 |5 USD 5 ORNE
(2011 #E1 FIS i)
HRYT | =w—k 130,000 CHri HAL 7T 212 & % Hiaa
6352 & 71 % (2008~2013)
N N 4) e =N
2T rS ;ixﬁgg 3,360 7751 HADIEE 421 71 (2013)
AN FF7)n0 100,000 ($£3E) 14,778 M AARDHEE ) (2006 4F
(126 & USD) \Z FIS FE i)

1) Vientiane Water Supply Development Project (2005)

2) Thakhek Water Supply Development Project (2013)

3) Feasibility Study Report (Fsr) Dongmakkhay Water Treatment Plant, Phase li (2011)

4) Expansion of Water Supply Systems In Kampong Cham And Battanbang (2013)

5) Study On Augmentation of Water Supply And Sanitation for The Goa State in The Republic of India (2006)
B : JST 1ERR

# 555 (IRl vy MIBEHERUETIIH L DD, LLTOBEHNLFEE DI
K2 HAMARHEBIT T E 220,

- ORT¥EIT. BIMEZ2 40,000 MY H DIEIETIE AR . BEAEMIER (80,000 mY/ H) oDk R UM % 0D BT
E TN D,
- BukfEsr (BAR) 1E. BEFERROEGE 7 = — X 2 OKELESE 2T, 160,000m®/ H Ok & 5

IR T B,
- BROAORRERII I oY= FTEICRR D,
LFEEOMEY, FEHEOLC L DHEMARLEITET TIIRWEZD, 22 TERET e Y= b
ZRIF D BUKIERR « AR O BEALIEKEES I G720 OEBE T HEER—A TSI HZ L&
T 5, HEFERAEZFK 556 _/Tﬁ“o B, REENREZEEL T, BUKSEO HARMRIE
160,000 m¥ H | HEMRFEL MY 120,000 m¥ B | EKEO AR A 40,000 mY B | AR
TAMER A 120,000 ¥ H & Lﬁﬂr%ﬁ“éo
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5. FEOMHE

F& 556 HKELUEKEROEMSEKLERED (M°) LY BEDOLER

)it 3 B (OF=5 3 QE#HEIHE (USD) ffi (USD/m®) (@+D)
m®/day 3 B BR /IVEF X -1 %8 it
UK 6 5 Kampong Cham |t K. ##ES: 11,500 1,037,374 472,952|  268,397| 1,778,723 90 41 23 155
Thakhek TR, #IES: 15000 898,328 413,355| 238,804 1,550,487 60 28 16 103
Battanbang TR HWESR: 22,000 701,160 448,684| 357,284 1,507,128 32 20 16 69
. 1 K: 160,000 B
Chinaimo MBS, 120000 3,700,000 3,298,400| 2,104,900| 9,103,300 23 27 18
#KB Kampong Cham |t AR, ##ES: 11,500 1,657,544 1,417,577 1,026,900 4,102,021 144 123 89 357
Thakhek TR, HEWES: 15,000 1,578,940 1,409,042|  867,285| 3,855,267 105 94 58 257
Battanbang TR, #WES: 22,000 2,326,465 1,718,040 1,125,649 5,170,154 106 78 51 235
- £ K: 40,000 B
Chinaimo B S, 120000 5,780,000 5,573,000| 5,118,800 16,471,800 145 46 43
kKR & Kampong Cham |t K, ##ER: 11,500 2,694,918 1,890,529 1,295,297| 5,880,744| 234 164 113 511
HKIE Thakhek TR, #IHES: 15000 2,477,268 1,822,397 1,106,089| 5,405,754 165 121 74 360
Battanbang TR, HEIES: 22,000 3,027,625 2,166,724| 1,482,933 6,677,282 138 98 67 304
Kaolieo TR, #IHES: 40,000 3,885,002 3,296,385 1,447,657 8,629,044 97 82 36 216
Hesk+K: 160,000
Chinaimo 57K 15 1 K: 40,000 9,480,000 8,871,400| 7,223,700 25,575,100 - 74 60 -
HHES: 120,000

KE BSES5IIR LT oYy bD YL, THEONRN DD B O T
HUBR ST 1ERK

%I$%®éﬁéﬁfﬁé&$$¥@I$%ﬁﬁﬁfﬁéﬁ\%%(WD/W)Tﬁé

MTEY =7 I BRI o TV D, —RICITRBRFBE SR E < e & Bl

ﬁﬁ BB E 7R Do REEOFEE i%iWé@ GHCHD LB TE S, B,
REFEEOHKGOHEMMNE < 72> TWDN, ZIUIMMOF K CIXEHA STV 720 A K

L—

5.5.5

FTEO FEEAKEEM O ABMERA L TS Z LIZLoTW5,

BHE
MR EHRTEZ OV TIE, BARMIEY I L OB E SN L T O L D ICE 2 5,

iﬁ%ﬁ%

T F A EVKYEIE 1980 AT H — I T3, 1996 A2 5 @I%#%méhfwé %
H THOMERIZOWTITHAE £ TICK354E, 5 THO R 7ﬁw$ﬂ ﬂbfw
bHe BEIEZ U T ¥ NIHDHE S EVIFKRGIID AV AWK T, 1964 FIZFE—H L
HNFEhE S A, ﬁSl@#iﬂwaéo_wwﬁ)ﬁ@m%@% A ht % iﬁff%
MBI L CRY ., 5% b FF SNk @ﬂénfm&whﬁ all?))
LR NRIER LS BE L TWD —KE LT, A3 oKy éi%hé A a
RO T A I ELS, sk ar s )%%73%{151/ <LK, IARMEE
MNERD LT WREICH D,

BUEDT T A B KG EARED ORI E W A Y AHKIBOFERE LD 2050 4
FTIFEAREEY ORI & W9 2%,

¥FF A EFUKBHZOWTIL, MR OEFIC L A2 EEH TlIze < . BEERiR Tl 160,000m?/
HOBUKBES N2 =D, ARIEFT-IZHRTHZ Lo T\ 5,

BB SRR
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5. FEOMHE

(CHERFE L STV DRIICH D, Bl IR,

- FFAEHKGICH DM ESR LT
z Ebﬁ3wﬁ®ﬂﬁbfwéﬁmT/7%%ﬁmT

Ry FHEEI OV, 1980 4F|
VITBRIEIIEE L TN D,

Bo

- I E SR O T A 2 ME 15 EE Shl T D, L LR b, Bi
DRREZBEL T, AHREASNDMRITONT S T EEISHERFEBE S Tl O ik
FOLESHEASNDZ ENEESND, 2050 FEFTOEFHEME L TL, 15HETE
ICRIG THEEO 100%% RiATe 2 LN —KAITH DA, TIE TOMERFE FLRDL S Nk
LT T OEHE LT 5,

> x%%fﬁﬁbfwéﬁm@mMEma% RUTTHY ORER 7 L— U iak s %
FR< g ES MR (RN Thax) T3EHO 100% (1,584 | H M) % /RiATe,

H

> MBS ERE D 15 FE5%IC RO 50% (832.2 B HM) & HiAA, 20 %
WZFED D 50% (8322 H M) % RiAte,

B

- EROMAESIT —ZIZ 50 4ELL ETH 57262050 4E £ TICEF R EBIIAETH D,
7272 L, HERFEERE A2 FOATMEN D D, MERFEEE M. BREHO 5% L, £
DOF A % 10 4F1% L 0 2050 4E £ THRAEICE T 5,

=t
2

MART OV 2l MIBWTHAREZ ZEET 2EKIL., EROZBHLIZE D LD TIHARL,
EROW TN R EIEEDOT-DICEETHHDTH 5,

- 2050 FFETICHEE L R DHHERPEFE I TO®EY TH D,
2,467 H T X5%=124 &5 M
BHEOHEFFEEH 124 B M 20 4 (=2031~2050 4£) =62 5 M4

FRICEVEE L7 2— R 1 FETERINDAMEHRIZBWT, 2050 £ F TOHEHELFR
557 1277,
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:® 557 2050 FETHEHE (7x—X11ER)

’ﬁli HHE A EHEH FF A AR
(BFH) (B LAK3X) DEKREE
2015 - - 80,000m*/ H
2016 - - -
2017 - - -
2018 - - -
2019 - - -
2020 - - 120,000m*/ H
2021 - - -
2022 - - -
2023 - - -
2024 - - -
2025 - - -
2026 - - 160,000m*/ H
2027 - - -
2028 - - -
2029 - - -
2030 - - -
2031 6.2 416 -
2032 6.2 416 -
2033 6.2 416 -
2034 6.2 416 -
2035 832.2 55,852 -
2036 6.2 416 -
2037 6.2 416 -
2038 6.2 416 -
2039 6.2 416 -
2040 832.2 55,852 -
2041 6.2 416 -
2042 6.2 416 -
2043 6.2 416 -
2044 6.2 416 -
2045 6.2 416 -
2046 6.2 416 -
2047 6.2 416 -
2048 6.2 416 -
2049 6.2 416 -
2050 6.2 416 -
OEF 1,776.0 119,192
3 1LAK=0.0149JPY
MU - JST YERK
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55.6 BERBERYTa1—IL

T2 —R1BEOFREEE A 2 —/L%F 558 7”T, ZOARAFY 2—Lid, FHEAMN
DITFoOMMZESTHZ L LTHRELTWD,

Q) =P NOBEE

=L emIuD
ES Ve

)
@)

AFLZEE (ICB)

- AFLXIZEEAERL & JICA [F]

- AALHIH
- MALEFAlL

- MALEEAGS -0 JICA

- TR

- B0 JICA [RE

- EHR (UC) DR

% 558 BERERAT7Pai—) (7x—X1)

~7
=]
e

~7
=]
e

12 v H

12 v A

15 4 H

PR NRE DWW
P RSRS JRS 2R~ R AR
J0 J0 00 0 00 0 OO

2015 2016 2017 2018 2019 2020 Month

EEREFERErEEEEERERE s o o o oo sl o] o o] ofscl sl ] ] o o ofsclulud o[ f ] o] ] ] S]]
Pledge L 1
Signing of Loan Agreement 1
0
Consulting Services 66
Selection of Consultant 12
Detailed Design 12
Tendering Assistance i 19
Construction Supervision L 30
Defect Liability Period | 111 12
B! o
Selection of Contractor — 19
P/Q and JICA Concurrence Common 4
Preparation of Tender Documents and JICA Concurrence - in all packages i 3
Tender Period + 3
Evaluation of Bids Package 1 6
JICA's Concurrence of Bid Evaluation I 2
Contract Negotiation Package 2 Y
JICA's Concurrence of Contract L 2
Opening of Letter of Cregit I 2
Issuance of Letter of Commitment - : - = . 2
BN 3 L b ‘ RN L 0
Land Acquisition 4 2 —— - ? . i 0
Packagel: Intake (G), WTP (G, E), Salakham (G), Lo o L0 6 o 12 0 30

Transmission and Distribution (G) Pid i L | [yl el sl g e e el el el
0 0 0 2 12 10 0 24

Package?: Pumps and related equipment, Monitoring System | | | | | | i L L 155 e e

HUBE - JST 1ERK
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5.5.7

)

(2)

®3)

(4)

BIETE
2%

FFAEBOKY - HKRG. 70 LEKE S Z—IZonTid, B ZEH] LR 60
THELRD0, EHFEZRM L, o LHEMAOAFfR (B, RS (0 2 3
FIZELE L ECTHEAERT 5,

LB IZHOWT, SN &L OB & W ENICIT#FE IS O O vl & 5 & & v
50

VPN T3

BUKKEEZ DU, BUHIIBEAFBUK R (T B L7 iR 2 T 5720, K& I H
TeoTEEDE T, L TLFEOIWHENIHEH (Ny 7RI KNT T Ly x)V) TITH, BUKE
DA WHEE T (Ao U THE) 12X 01T 9, #HEdE TV T OFEST YT TEUK A
YERE ORI 2RI T 5, BIEESIHUT A 2 LA GRIJITN) 2RI X 0 835,
REONTH BN DR 2 LR aE L U, S8 (H JBHth) Tk z ot L 425,
BUKE O L%, A a3 O#F#EE L HE2 LT 20BN 5, #EEHITERAER O
Vel VI K DEN LT 2 HERTHETH D,

K RER

W T OE KRR OFLE THE, EHHA L 220 | JRiERBIIRILO T T 1 EHK5
AT R FTHE LT 5700, THHAFRTICEET 2 HHth 2 (ET 2 0E R’ H 5,
fEHINE X 5~10m FRE T, BERICH D 7 =V ADHEBIHTERLE L /0D, ks, HAH
(ZIZEMRH D0, ZOBYIITREL G2 VK I RET D,

KA SOV K TR IEAR I AL O BeE TEHIC WL, BEEERAZEA LoD THE LD
720, BEREKESEOY) Y B x THEICITARBIK TiEZ#EAT 5,

EEKE B
NPNL OH A KT A X ABEEEL . 088 ¢ 300mm L1347 2 A L5865 . ¢ 250mm DL R
ICOWTHLE T XA NVEESEZ WS,

SSNPNL O H A KZ A > Tk, 250mm LA FOEKEICITE 7 2 A VRS, 5 L <X uPVC
BrHWLZ L LTS, KFEETHZT HEKEITEK L2 TEEREKR TH D=0,
oA NEESRE WD Z L LT 5,

M TIEEA Tk & T 5, KEMROBNTERDZEM T 5, EHRMEL, ZAETO

NPNL T k2 THFIEFHE A E 2 THEITRED 2.0m LLEEL R A8 I EREO AT 5,
2.0m R OHAIIHIY &5,
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558 IEHEE#MOAEHES IUVHREZELZE

1)

(2)

AREFEEEMIMNBEL R AERMEIO S B, FERICOWTITEREE N ATHIET ALERH
BHo ZTDIENDE AL N, Wi, VT, B, KB, AR, 27V —FTay s T
AL WENT, KX, VU B, B, ESHME IR EN R TH D,

i A BRI RSB

ek (R 7', =4 —, FilEit, V78 fTEOMTFE )
B

B (X7 Z A NVERE)
HpT (aedt)

WO RREDP LR & Ie DR TTIE

HetE T 3E (BUKE THRICMEL 72 5)
KWK T (BERE K2 @ L2 S OB KBIEE TSI L 72 %)
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¥
2

LA

6. RIFMAEERE

6.1 BEXNRMBBOBE

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,

HERMBERS A
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. | ALk ER Ri&E (%)
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 /05 2013 FE £ TOEWRE O k2K 6.1.2 (TR, 20134 Tid, YA B X EICE
T % 3R AFRNT, T NTORMTERNE TR S TR,

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 W, PREE L UEILEQ20L3 F)

No. L 1l 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 KB 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 KGR

B LWEKS R L OBRE R, BEFEOT T A BHAKGHRNICERXTETH D, Lo
T, HKGHERIC X 2 IR A L7 vy,

BUKMERR 36 K& OEKE 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

Br/KHERR DIEIRIS X ONHE5R
B Kb % 13 () ¥ K 35 & m 28Kl 2 78 < KB B L) HE PRI KL Z & b 72 5 @28 K8 C
MRS D, T A FEKGNDOEKET, BRFOV T B A@EAEKE R NIZ % T E
DEZERIECHEE S LD, B LUWFKY & BRI &2 D7e < KB IR AE FICHERE S D,
K o THHEAS TR E LR,

6.3 THARIZEITZHESE L UEIREES

REHASEEICRLIED

REBEALSE IR B IEA RIS

BRECAE BRI AR DIE T 2 # 6.3.11T5R7,

6.3.1

)

# 631 BREUHSREICHRDIED

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




6. BRIEEHRAE

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
(2 KFIHE

T A AEES TR, EAKEZREIED A 2 A OBUKMERIFIZOWTOREIT R FOME
Ty, ¥

4 FAGEDBUKHEIZ DWW TR, 14 WET S D KBEIRIERITRIZEORNBIC OV THERRT 2 LENH D,
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¥
2

©)

(4)

HRITHR D REEFHIE T

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
TSN TWDEAITIEE 2, £72 Group 2 IZ0MH 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
B7av=l MIFHA RTA BT, BTV A 2O DI L KIET,
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,
T BYu 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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¥
2

(6) BREHSVA FITA L OTRE

TARAEESICEY . YUEFET IEE OFEmALELE INTWD, —FH, T4 K74 12
KDEHEEFEEINTIY B Irny=r FESEEN, IEE OEBHREM:E > TNND,
T A AENERIZBWT IEE OB ORGFTFHIZIEF ITFHEMAREB IR, A K74 O
ETIE EIA ORGTEEEEIZITV, T4 R4 VICHESN TV D REFEEIT T XTI 4
AENES TCOEMHZWIZ LTS, Lo T, A RBUF & JICA DICIT D HIED TRt
720N,

6.3.2 RIFTBAAE
WM EICB T D BEERE TEBHERII L T O L B0 TH B,
(1) HEHE T F ¥ U RAREIRESF(DONRE) BREFEFNR

B E T U F v O RINETRER SR (DONRE) BREERZ AR T, BEENICIS T 2 BRFF2E
D 1EE EIZOWTHEAB LOKRBOMY 2 > T\ 5, IEE E2DOKGRE, BB FESE~
ECC #&ft L., IEE FHICHI- THEMINARFXEICLDE=FV IV 2EHTDH, 4
HHEEDOYS., ZODONRE LV ECCA#ESGTHZ Lo Tn5,

2) B F v UALEEERROPWTESE « HHFHEEA - B

faKk - BREGRIZ., Bl = F v AR EER AT - MHEEEICERE STV D,
Z RO, BT - BAEIEOE R, S L R, EREM O TR E ., HKBIUR
FREHAZEETTITO 2 ThD L, BEME T v U EHIETE - B fEHEH I L ORER
B8O EI(N0.4042/DPWT2011 4 9 ANCHE STV 5D,

() EHEZUF ¥ VAKEAETF T A EHKEN BT T A RGBT

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 DOEKE N, BUKD & KRS Tt MEFTOKEREZBEAERL T\ 5, £z, Zhb
OB VT2 T T A By /KR GEK Ik 34 T OKERIE %2 £ L T\ 5, 2 OBFSERTIE.
B EZ T v o THE—EBIKDKEZ L L TWAEETHDL Z &b, BEER O
IFEE = F ¥ CNOMOE KD KBEIZHOWNT HHRIEZFT-> T 5D,

6.4 RE=XR
UK i 5% A 1
REBEREDOEGRE R AR 6.4.1 (TR T, BUKIER ZBEGF DT A EBUKIERNICER T2 &

WO REEE 2, —JBIATARERR L LCEIEN -, F£72. 40,000m*/day DILED A DA
%, BEFOMER CHIGTE D70, FELZEMLRVELIATARRRE LD,
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& 6.4.1 EBEUKEREMFERACESR

HH B ey DR ANAE S RER 1 RER 2
(BUKBEINXIEIET 2 3BEFEUK | (BEAFIUK D2 (BETFIBUK 1 it
M £ ) P 5 HHUCBES | IS EUK D0 &2 &t
40,000m3/day | 80,000m3/day @ | Bk &[E LT # A 4
D HDYLIE JERE 7 D% & )
FH Hife % © A A ©
FER% % © A A ©
it o
FAT W RE © A A ©
P BEFEUKRERR | BEFEBUKONT | BEfFEUK O &R | fifskat = B HE L,
THIGAHET | (ZAR—2A0N+ | A TORUKA O | BEAF O gk N Tt
H5, TR VHTTT | BIIBE AN D | B T E D HIEIC T
Bk Mg 2 a8t | A CIT@s& i | 522 210k 5
RTAHMEND | L MBS | 7o #EUE A8
DN MBS | ML/ D, BT | DI EMNTE D,
#L, Bk O i % (2 BBz
925 B L,
EHIzZE X
<. M ERAS X
LV,
H#: JST
/KRR

REROHBHFERE K 6.42 (TRT, HkGhix 2 PEAF DO F T A T KGfiax RIS i3
DLV RE 2D, —BFETWRERRE L L TRITN,

& 6.42 FKBEFHBKEE

HH e Y DRI S REZE 1 RERZE 2
(BEFH KB ) | (SR ASICBEE L | (EFEOTF A Tk
THICRER &R 2 A 7D B NI R
ki % %)
FH MR © A ©
MR X A © ©
TEER
FAT AT HE A A ©
P BETF KT3I | BEfF L R Z A 7O | K Ol ik 2 B ik
JLEREE N A 2 CiE | 1L, MRS Y E L | SEH 2 Lick by, BE
RSN TEBY, 2| 5, BEFERKRIGICHE L | FREENISH L
PLEOMVERIIERFHAL | 72 iz Ze S #hid7e <. | K o Z ek % 7
a2 B2 - AVERIT | RS EE Ly, RCTE 5, Lo THHM
T2\, BUST ML 2200,

i JST
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¥
2

AR B Hh

REROMFIERZ R 643 (R T, MAKMZBEGFOY T I L@ BROKIE iR NIZ i
HEVHIRBREI N, —FRTARERREL L TEITNT,

& 6.43 BERKEEFEBLCESR

HH RER 1 KRR 2 RER 3
(R omZRKki %z | G LBl mE2e (BEAEY T 77 i 2Rk il
FRAR A PR L C i AR) TR % R HOH PN 72 2 i 2R K Rl
R L, ST A
E VRS DR % Y
5%)
FH e R A A ©
MER% F% 7 A © O
Merr B A © O
it
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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,

% 66.1 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
SEERL L7 sk & k% A.14 Scoping Form 35 X Y A.15 Environmental Check List
E LTS L7,

% 662 RO—FEVIBLVIEEHR

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 | Rating Based on the Result Brief Description
Scoping of IEE

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 - - - - Construction/Operation: No activity that will give
Warming 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
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B (Xaysethna) #F (L)) & 793 (Phonsavang) #F (TFiffll) @ 2 #HZE7z
Do TW5DH, (MEREZH 6.6.1 1277,
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Types of fish

Puntius bevris
Pangasius pleurotaenia
Hemibagrus wychioides
Cat fish

Barbonymus gonionotus
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(2 FKEBIOEAFTHEBRL— M 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,

6-18



6. LA

¥
2

HE: JST
E 662 FKEBE/IL— MIER

B A2 T L TV D EUKE ORIER T, £ 150km OTETH S, EH LT F ¥ DHl
INIET 5 F v o Z7 U —ER T, B /L— F D 100% 1 EEER THh D, v & F 78
IZBWTiE, HERL— b 59%EHEE RS, 34% 0N AREHEEE K, T%ANEE D A OE I T
HCholz, A EBXEBILUON R A 7+ VRNV TIX, 50%LL EOHER L— N3k
HEER T LD, V— N EOZL DL CHED LA D TENEITH ChH-oT-, HERL—
kN EICALET D 4 BB DEOKE R L — b O HEERS X O EL— R OJEROIRREIZ S
WCTEELEDTELDER 664 (TR T, BUKEHEGZTE/L— b OMBIFEEER ORI, K
SRR ORI L OER TEHORNE ZNENER 65.1, BHE 652, 5H 653 I/~
7T

6-19



6.

¥
2

& 664 EKEDTEERERLEFE/IL— FDERKE

LA

B BL/KE (m) HITEERE (%) | REIZEER ) | Mo Ao T

FHIER (%)
Fx¥ LT — 6,100 100 0 0
H A H 60,000 21 59 20
AU A a4 3,7000 59 34 7
INRY A T 45,000 34 28 38

High: JST

BEH 651 &$HEHER BH 652 FRSBEER

ER 653 #MEIEGER
HiBL: JST

3) {ERBE. AH#BSE X UOHHE
TRCOFETEMIBEA AT D Z LR T D, FETEMIITEEE T2

VFEICH D ERBER, HHMEUGR JORIMEITREAE Loy, BUkHiizkds KOk SIE, BE
FOF T A THKGEMANERTETH D, RIS, &SAUKEIL, BEFOY T U LK

6-20



6. RETHZAE

T —BHANICERTETH D, EKE, BKER L ORKESEDAKEEIZOWTIE,
FTANToE FICHRRT 2,

FF A W KGIEE THRFZIX, LEEMBITOL, T4 T5KEG EEAEEO LE
FRACHELTZREZ R bm X EFERMNICER T OMEND D, Bix LIBEX, 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 PI2H 5 BAL, BIEHSEALETIEDB L ORENE —HEE L THDMEA
D5 % [aliE L THER ?5

- KIEEWHR THZITT MBI OFIREEZ 3 5,

B L— NMIFEREFHIFIZ R [ & 415 land clearance committee (& & > THRAKIRE S5,
6.7 BREHMSKEELLIVE=SYYVIEE
6.7.1 SEHE{AH

THFERFR KO AR 2 FEORBEASEHE-MAR B L OZFOKENZONTE LD
T-bDxaFK 67117, EMAHNIIMHEREESE ClZix eI,

19N ER S 1T, BE, BBE. A, JkE. REAER IO R 2 S L EESN D, (AEEE 20 4k 1999 4F)

6-21



6. LA

¥
gg

# 671 HEEHEEIUZORE

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
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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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- 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=XVYUIEHE
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#f14 5,

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($)%: Al6

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
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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)

T=F Y UTHE
1) LHEOE=XY 7

THFAEF L DBMRERRNEE=F ) 7T 5, F=8 ) v 7 OFHEB LOZOW
HEOWTIEFLLTOEY

AmE=4V 27

=PI EE R S L <X PMU OBRE - X3 (ESS) M LHEHRGOHEL IO
THFAEF T L DMK IR Ol 24T 5

FhE=H I TR

(a) FEFNSR ISR 2 ATHR T D

(b) ESMMP OFZhMIZ > X EhahkEIH L <X PMU FTB O LY E OIS 2155
(c) FEMikEBIH L < 1% PMU OBLHZER ~S 45

(d) ESMMP OFEFIRA PEIC S & Fa BUGE R RICE ABEIRT 2

(e) BLEHAEDIER LEMME DL LLIIPMU DT B Y 27 h~3—Y vy ~EHT S
Wyfie=xY 7

DU fE(C ESS & DONRE 3 KON LHFBUGINLE T 2 O RKEPERFEARN O 72 5T =4
V27« Gl T — S THBUGIAT S LT O EAT 5,

6-29



6.

¥
2

LA

(a) TRANRIESENE WA RS D
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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, FFH A THEKGEMER L=V 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

6-30



6. IRIEIAAE

8

(4)

/1

3
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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 IEBEOREERBICAHAIDIER

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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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
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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
(Minutes, participant list and photo
were attached in Data Book B.6.
Field Survey)

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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7. BESERAS
7.1 BESRBEHIORE
711 KEBZEOBEEMmAS

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 SFHADKEERIZEITSE@MREH

. 2012400 MPWT K4 LA, #mE D KEFEITE OB IZ L > THR L~ L i
F Lo KBIE i, —EOFEITHFRET (G L-UL) hH R EIBER (EE - R ~L)
WCFDOEBEHERBET HIBORNED LT 5,



7. FEREH D

1) HLr

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 [X#B T /K IE 7 B O HENS & Gl HTEYE, K ORISR BREE FHEIZ DWW T EL &2 £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, AEZE OO O OB, Blg & REGHm, & 4aaE,
&7y 7 NOREEER, BT A KT A Ok E Eii, KiEtk 7 5!%;&%55@}\9@
EIRBAFE DORE &2 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
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BT A KR T (GEHAE 36,818 m'/H) W 2T I

Hidl . JST

Fo, RICHR TG EMSL LTy r— 889, BUKEG « $KGEE Dy r—2
GO TLCC AMLZEA LI-HA. RNy 7i%H 0 LCC I o @tk 2 & A& L= AFLfiks o —
e R TEED LCC NEERDOHEA SN ALK ICE 2 5 EEN /NS0, A
FLEEMIZ N B S LW R S D, LR - T, R TRIEHEORZE Y L., A
ROy r—E UTHBET 5 Z LRSS,

833 TSARDFEICHRSHEFIE

T A ADRILERIT T HFERE OER L, FREBRICEH STV S,

1) Decree of the Prime Minister on Government Procurement of Goods, Works, Maintenance
and Services No. 03/PM, Dated 09 January 2004

2) Implementing Rules and Regulation on Decree of Government Procurement of Goods,
Work, Maintenance and Services No. 063/MOF, Dated 12 March 2004

3) No. 0861/MOF, Dated 05 May 2009 (Amended Version of 2))

4) Procurement Manual, 2009

LCC (CBHE# I D4 & LTIk, 2)D %44 Part VI: Criteria for Awarding Contracts [Avrticle
29: Award Criteria] (2. DL FORNENTTH STV 5,

M1z 2 T, G| I AL ZFE DB IZ B & iz 6415 & DE L TLLFDHE
HEZA TH RV, BFEHIICE AL TE R0 FFMFEEIT 55 HE FEHE TREM S 17221740
REZRY,

@) L%, V—EXEEITERHED T

b) F4 Y1 2N TDEEE= X P
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8. F4/ 7 Wy 2 X, (LCC) AfLD#EE

€) 775 —9— L3 L LT
(d) ﬁgg%ﬁ/:/gﬁi@‘%éXNT/\a—y@ﬁ%é\
&) FHE

FREHORHERH L Z L, THAAENTLCC OB X HITESWTEAFLZITH Z LI
ARETH D,

834 LCC AHEANZEYM

HERDOFF|TIE, FALEGEZR — X% LCC AMLOKIZRE L2t D TH DN, AHLiES
(DG, HARSM R X ONERRE BUATHIm OFIFI NG, KBIEEICH - VR I 5
PG L LTINS NG, LEERn->T, T A2 - B RERTEH ST,
it e ToBE SR E 72 | MEROFFID K O 7o kgGiik 2 —3 & L7z LCC AFLIEIE A
SNNWZ LT D,

UL, T4 TEKGOBUKKR Y 7R L OEEAKR - 7%, 2 g Tl gk
IKENRKREL D, OME D K E2 5D TWDR T DENENSHLEIBHILE
FEToo T ERBI, RN ED LIRS TR OEAE O&M # % 5 CEF
i CXx% LCC AMLZBEHTAZ LIxHY¥LEEZON5,

Fio, AMICBWTHLESN AR TRIEO BN B WS T, ZNHEMNY. L7Z—2>DA
oty r—o LT, TOBREAMLBEIZ o REL 20, AR 7 A — T —H#k
Hiz kB2 A AMLBIMBHGETE 5,

PLEIZZ T, 74 AMUOFER RN LCC AFLEIT W W E OB M A FF> T D Z & L
BEINTWD, L, IE TEREZBHCOEBRAMLEREBEBRNIZEAE RN LY
EBETRETHAH, Ak —XD LCCFHIiE 72 b &, 7 at& AGEBHIR A2 & Te e fEAm
DEHEZ 72D E BB, EREEICENFISOXINEE I AR Hivd, — ), R 7%l
7217 % LCC AfLE T2 AR OEA, 7 ut AZGEHBIM 2% 0 FIC THEREERE b - CRF
icExrZ b, ZOWAIZIVEENRLDEEZLND,

8.4 LCC AfLDF#H= LFEEAE

8.4.1 SR
# 841 ITRT LI, RyTRIEE, AXRT =V FEEEIMZ, 15 FHDHWIE
20FMEVSTEED ONT-HFE (T4 70 A 7)) TOENEGEMEBRE)ZINZ T-RE

A RS TOAFLEHI AN E Y Th D, BAMMEIL, ARRTHESh D R T &, &
FRITINA ., IEALE OIRT 2R 7R, £ —2 =3 R RHE NSNS,

8-6



8. F4/ 7 Wy 2 X, (LCC) AfLD#EE

% 841 WRUTHRE/ v Tr—S DRSS
T H N FERAMmA
AT - BUKR TR OART S— ik
- % EUKR T R ONART RV ik
YT 0 DK T L ORAAT =V i
BIFEEAR Y AT AR ONAAT =V fllikk

HER MR ORER
- s T
BN - HX7}<T/70> 15-20 4] O JEHRTE /) &

s FRAKAR D 15-20 AERM OIEFETE S
47‘7727A1=@—7k1“/7o> 15-20 AW O EfiRE /)

KB RRAMATH

MR : JST

BOMHEOR I OD, ISFLF TR 842 (2H D RFHEZISFLIFICIR R T2 2 & L7
50

=& 842 HEIZK BFRAE

HH PREEAE
1. A7, Q, (m*/min)
2. A7 A — R (RPM)
3. R T ER~Y K, H, (m)
4, R T np
5. E— =3, nm
High : JST

FREORFHEN D, TR kY, EAOMEHEEFEMN L, FRE L7z E B & 6 I
AT EDET, Fuev=/ FIA T TOBEBNENEL SIS,

- K7 (kW), HyP=0.163x Q x H
- A, n=npxnm
- EIEHE (KW), TP=HyP/n
— T, BT ARRICET D ERIE 2%, TEAE CIuFLBR AL DMEEE L 72 R
VTN EW T STV E ., AEMET D, ERIIMISOEIEE LAY T ENHES
na,
8.4.2 fERERERA (THBRE)

JOALIFIZ TR ALE DNER B L OUYRFE LR > FHEREZ 24 5 7= RIS TR THRAE
EITHOMENH D, LCCIZEET AMAHH IR 843 I IRTHNENEGEND,
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8. F4/ 7 Wy 2 X, (LCC) AfLD#EE

8.4.3

8.5

# 843 ARUTOIBHREEE

7 A MIAH i o
1. R FikHE, Q, (m¥min)
2. A7 AE— R (RPM)
3. R T ER~> F, H, (m)
4, R T np
5. E— & —5%hE#, nm
6. WA RE
Hidl : JST

BRI TED SNTEREM N L5613, BBRSNTR L TEAREHK(L Y =7
MEsns,

KR T OMEOMRIL, THREOFREREZ L - TITV., EERICEA T 2RI rER
AERAHART 2 3% TR ZFEH T 5 &0 ) FIHIZAW SR, ZOEEIT, TiHMRA DR
RCRY T EEREEIHETE 5006 T, ERICR Y IDBiEMT onkizZzoEZ
LI T, 20005 HEERE - Rifz HE L TR0V AR 7O
EIGATIE, WA F A AN AR ORI Y § A E) L TV D O T, REIC KL JIE % F
FEIZAT 9 72 DITIE, RBERFIERE « MEREOREOCHINE NN E L2 | Ehae BT
L2008 ENTCETTr Y AGEHEZ T 208 72, THEREOKEREZ L - CTHEM
THONIERENSHFENTH S,

!lm

Ll

Ad L7z R > 70 TIHRAEORERITH LT, TN TOMEMBE SNk Emie 9256 o
D, LA DREE L7223 42 TR 256113, 5181 Gie) AEfsh s, slRlzsT 554
K725 2 T713. BB DRFER R 2 127m 3 2 BB RISALE OHERR. & 2 WIEETI@ DO
Z AR @2 > TTHEBROR L T HMA LB L L O T DIGHE PRI 572
HOEHDT, JGHILEICHES 2 AL ZHZB S, HEICARRAECRNEDICT 5720
DHDTHD, ZDI2H, WHIREIEDEROBRENRRD LN D,

SHNE, FREDO L D ITHIRONRETICHOEHE SN D,

Ry kg — (RAHMEX Y HIEWVEIERD 0.1%I125X2O00O* LAK (F 721X JPY), =77 L.
AANA* T LAK (£721% IPN)ZHE 2720,

FT—H ik — (FEHMEX D HIEOVIERD 0.1%I25xO000* LAK (£721X JPY) . 7=
72l AAA* HJ LAK (7213 IPN)ZIB 2720,

*ETRID 72D DEHR & GEIE, AR OBV TR, Wamash s GElRGH £ 721X AFL SRR,

AIMEROBLME

AETHEZ TEL TWLR 7T, R THORENICEm VRS ER S 2 R 77
ZVOT, MLBIMFL LTUIZO LD AR T2 RETE 2 HRNICA DB 1A b 5

|7

WIRCK DR T A =T —DEES NS,
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8. F4/ 7 Wy 2 X, (LCC) AfLD#EE

T, A= —DERRTAHRT1E. R T EEROMRENHE SN A3 2 & n
B0, EEOALEBOHMEEICB O TUL, N TARIKOMREZ T TIE2 <,
ZOMREZ AT 5720 D THEBED HIEE THMN HE SN D, BAEFIEIE, IS Bk d
DVIIFREOEBESM E T 2 R MRS, 29 LTEMREZITZ D2 RET 5 TLi5IT
[RESNDDT, ZORICBWTHARA =D —IIEM L7 EEREND,

— I, ARIRA— I =BT DR IHEREIR. ALEBIO RSN E 729720 T <,
B L WVEREDO L 2 HEERIITIR R L T B —ARE W, A A—H—05O/ED I X
Dl RIPA =T —13Le2% L THEENTRTHERD 5 %1 LR EORE CRET S 2
EEHHEDOZ LT, 2D, FERELTEKLA—T—OR T REAMIC DM A3 H 5,
L72L, LCC AFfLETHZ LITE - T, 2 ZEmDTND7, FFROBHENHKNIND &
W RBARFZEHMIi S D Z L1272 | RMEEOBAEEZROZENTE S, o, BER
LT, RN E > THHRENE S, BREMIZZ A MNT 3 —< UV ADEWR Y 7 D3
EINHENI ATy FRH D,
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9. Pk ELEREBITO T

9. TXK - HeKEFAD S HT
9.1 TK - HAKEHDIRIK & RRE
9.1.1 T - HeKERMDERK

3 HO Sy BIENEAKMLEER i (Decentralized Wastewater Treatment System : DEWATS) Z B\ T,
HH B F v VIFBAEE TR O TR Y 27 ML . KRR H 7210 TH 5,
BEE T F v D R F v 2L RRT VORI 8 5 KD KB PR 78258 0T,
EHE, A2 AR STV DIED, FARITEEKEMEZ 8 C TAR> - B (Hong Xeng) .
7R+ 47 (Hong Ke) HEKEEICIHARL., ~ 2 &7 4)Il (MaK Hiao River)iZii AL, #— kL
7w (That Luang Marsh) & 77 i (Na Khay Marsa) ZiEiEfé., BHEE T F ¥
UL D | 9 30km BOME T A 2 AN ATRT 5, (K 9.1.1 &)

HEL . Tex o T v Uik EmEE) (2011459 )
B 911 X&ithistE

iR LB ORI E G 9.1.1~9.1.6 IZ/RT
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9. Pk ELEREBITO T

BEE 911 F U vaRTvaEl DK B BEE 012 AKBERORTH
(BREEHS)

b =020

BE 913 < ZbeT7F)IFOfhEDS BH 014 Aavfi~seT7F)ID
— b BIER

BE 915 T+ThAiEH BEHE 916 #— AT UoigH

~ 7 e T HINCELHRHE T v TTNOHEKEMREZ X 9.1.2 1Z/RT,
nEEALL7-boEX 913 1x L, FEMSOEEAZEH 9.1.7~9.1.12 |2/~ T,
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9. Pk ELEREBITO T

i T o F v KR UGER R ) (S

B 912 BEWMETUF v mABEKERHE

il o TE Ty 2 KBRS i

9.1.3 HIKEHADEXE
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9. Pk ELEREBITO T

MaK Hiao Hong Xeng
River Hong Ke
MaK Hiao
River
BE 0917 HAryrAKE<ZeT7A) BE 018 Ky -BrARE~IE
DA 7 AN OEFER
BE 019 HArrAK BE 0110 Ay - kEUrAkK
BE 9111 FRUZABIZHEDOH BE 0112 &y - bBUrABXH

9.1.2 TXK - HKEDRRE
BHEZ T ¥ DO TFK - KOS EZDOREEE L ODHLELUTO LT D,
1) RS, BT v U THAET D TAK - BEKITEEA a2 AT 5 2 2 7e< 1

l~r e 7 A)EEL CHE LD 30km OHATHIESIND, Flz, Bits DK
BIX Te x> F ¥ Ui KBRESGEE A (201149 A) TBOD2~3mg/l £ BIFTH 5,
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9. Pk ELEREBITO T

2) HHEE = F ¥ NIXF - Z D & LI &I o 570, RIS L0 it F/KE DS
2%, %m%m@im%%@k%éf%é #E-> THEHII iF%ﬁﬁ—A—7u—mkéﬁ
HEHEK LR LW RS TIL, FTAKROMECFREZAEN LoD, 7221
LICLD2ARRNELDIBEND 5,

)BT ICLE 5 A TR /K UED FE EEAL., A O OB, F IR O 3L RITARAFRE D A iEHEPEK B D
HARICHELZ RIT L, TAREITMIZITHEMNT 5,

A)—J, BEE = F v AT AR S % 1370 < . TSGR L Y Mo ) 1| DL BE F7 12 HE -
TWAHT=8, JHEAMBIEER L TWITHE, IKE OB A RRE OB AR E I 5,

9.2 K- HKBMDFHE LEHEI

9.21

)

)

©)

ChETOKIMEHER
HA

JICA [, 2009 /-1 A» 5 2011 4F 9 A F CTRIRHAE v =2 F v ik sE
L, ~A¥ =TT UEFRE, 1£5 & L THEY (S0 s, KEEE bt ﬁa
ZIKEREEUGERTE O B O I hE, KEEZFEE T Ok, o Re, 1TBHRE Ok, %*%
DHEFFERE N =2 U 7ok a2 TW\Wb, F7-. Bremen Overseas Research and
Development Association (BORDA) & JL[F] T2 2™ DEWATS 77 » M ZsXiE LTz, e
T CRERIEROIEE - o8, BN ORET FAEHI 21T > Z L2 AL LT, 2012
6 A NTUN2013 4 5 AIZEHMEHRGFAA 2 SEE L T\ D, l&fE 2N OMEEEE 272
BT 3MFICOD THH e T v UETAKRESE a7 ) BREESNLDHZ &
L0 2014 ERPIFEE L 70> T D, WIFF SN DR E LTI, D)IHKABIC LB ER
BEICHCRE U 7= fisk O FHE « FREFE S 5@ b, 2)/KEREEE BRI B3 D A HIES OIEFHRE 1 DIk
b, NEBEHEFELB L CTHROBEEROM L2 W/HL 0D, Zoft, BIGKREEER T
HEHFREL UCTERDYR 24 FE LY, RESEME DO AMERK., 881 LEOHIT IR
ZITH> T\ D,

FAY

[EBE NGO T % BORDA & 7 74 A @ DHUP: the Department of Housing and Urban Planning 73
%@LfﬁmmAﬁ%%btDBMW&%%&¢&<%ﬁ%%ﬁL2m3E6EKmwmm
Meeting 3B Sz & 2 ATH S, D% BORDA (% DEWATS D& X F—% 15 i
WCBfE L, @A E®E L7, BT R —Z8&R LT\ 5, DEWATS (385 i@ﬁ%ﬁﬁ
PHALE TH 0 | R E ORER & FrICHERFE B DLW Z LI STV %,

i ]

FE[E X 1974 FE1C T A A L ANZBIR AN L CLIsk, 90 BN K W B AR C& -,
[El {2 Sunjin £E1% 2011 2> 5 2012 AR HT CRFKESFED FIS iR 2 )i L, gHi e =
F ¥ N Lz, TORNAEIE, 2020 4EI213K 210km O B & figk L. ALFLAE /7 30,000
m¥ [ OV A R L, 2030 4FICI3E IR HERK 280km, ZLEEAE /) 70,000m® H O QLELE />
5725 F/KE Z# LEK 166,100 T F/L TREESED EWVWI D TH 5,
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9. Pk ELEREBITO T

922 SAHRABKFDAE

T AABAFIL, BT AT AMIE T A DT, DEWATS % 2 3 2 =T ( ROFK, AR
¥, MBEBICRET DL THhRAICKEEZRDZ EE LTS, B E T v I3
B72 FAKBERFE DR EE L TR, TOBIZET D F v i Lz B0,
WLV ESEA I ANCHEKRT D Z L7 FARLIBHSW I OE(LRE N Z R LT, &1
WhKkE=7 e 7 A)EVPEHL TE T\, Tz, 4 F TIHEL 2 T/KEOMEZ
WAHZ 3ol b THD, LL7ens, EORFNRE. TEofm e N DIz
o T, BE OIS PO KEHICE W T AR OUES F/AKLHEMMERICE > T
VETHD EBBINTHRTWD, LLTFIZ2030FEFETOT 7 v a7 T 0 ERT,

B 921 TKUEOIAIRk—
9.3 LEXKEHEICKVIEMT ESTK - KkOEE

9.3.1 EKEHLIREHE

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 25 KENVE L SNTWD,

9.3.2 HRERIZHED FTXK - HEKADEE

Fti/%«/ﬁmfﬁﬁﬁﬁuﬁﬁj@m1$9ﬂ) S, ERROAKGEIRRIC L 5 R A
L7 b OTIERWA, AAHEORERELBE LT KE %Mﬁ%%ﬁofwé Z iz
ih@\v&EYjMﬂD®BOD*T12%9$ 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 BHBMEIVF Y UIZHEITHTKEHEKIZHT IBIENEEE
941 ChFETOREZFICXT 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) YI7rE

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 TS A G OB UIE R b DT, HOHHLAL) TR BES
BB, FHCIH O BA R\ T IEBIFET 2 O BE BRI FE 5 HEKBUH 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 RIBREBZLONDAEIZDOLNT
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 TITHEBBRIFR BE 042 M TEWRDOEAMA

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
(« FEGTT : AT X DD YRV IKONR—=T BT PR, Fx 27V —8, e F
¥ )
- Concession by: Miss Thipphaphone Dityavong
(#F) A\ : Thipphaphone Dityavong & A)
+ Period concession:  35years
(FEFIARA] : 35 4FfH)
- Date:21 November 2013
(HA): 20134211 A 21 H)

DN TEROANENERTHEZAILUTOEY 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 EFLBRIT R v 7 A H L — | B AR

O, A= MEDBIO FiEE LTE, FlZEA TER EFEEMBDH 56, &
ﬁ%@ﬂM%\%wwAH%mﬁé LICE-oT, BENLDOT T u—F & A L— xcb
T-BIRCHFR B OREIZ L B 22> CUTONI 2 B vXx— ME L7267 ERH 5,
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9. ok ELEREBITO T

v =)
L
l\ B N— |k
N
o aE
BE 943 mWEEKREIALA—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
T2 e X3 (Nam Pasak) 235, B« 23827 311 (Hong Pasak) & Gt % Hiti
TIEE 3 KN 0%b % 1 HFTCIT2 24855 Ch s (K 9.1.2, K 9.1.3 D Y FIDHEHN.

Hong

Wattay Hong

Watta

Hong

Hong

BE 045 Al (1) BE 046 AvWHs (2)

2) U HEKEK

Ry PRI R 2 5% BT DI, B 2R N K&V, NAHI L TEZD
DL, mAKBNGH D EZATRLASNE bl 2 BT 5, & U < IELRG3EM R B O Hi
ThER & T 5,
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9. ok ELEREBITO T

¥
18| %
& S RSN
|
k
BE 849 FwUIFIINDOEKE 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,

9-10



10. FEZLR D7

10. BEHR

10.1 BEORFURNEBPINEE (EIRR) RUMBHAEHINGEE (FIRR)

10.1.1 BB

(1) STk
AHEOMBEON T, FElx Y vavn—EEH05, ZOHETHE, FHMEEE 0%
FEDOINAE AR T L, IWADS X E R\ E 2 2 L2815 22 oV CHUEME
ICEWT 5, WAITKERHBIAETHY , BRITEREN. OGME M, FHEHNG
5o BHENMBENCFITARETH D02 E 9 M iE. FHED FIRR 2N INE & A% A (WACC)
LT RENNHE I DLTHIrENS, FIRRZAWACC LV & KX WA, FOHEEITMER
IZFEITARETH D & fimfT i b b,

2) AR
WS HT D F 72 RitRSRFITR D@D Th 5,

= 1011 MBEBSITOELAREH

1 | Fuev=s FHIE 2020 - 2049 4 (30 “=[H)

2 | A 2015 — 2049 4

3 | fliAs Kk HE 2014 4E

4 | BHEL— | 1.00 LAK %9 0.0149 H, 1.00 F/L47- V0 120.4 H

5 | IEFHEAEM (WACC) 40 %™

HiER ST 1ERR

A *L ABERFRIL L% TH D, EABOINEREIL, BHEINAD 0.25%, 17 LRI 560 THDH, =

NHOERENS, FHEEMMPHESND, FHEEMT %L b/hEW, ZOHE, I=vh - L—]-
TAMPEHEND, F7 A RTHE, FEESFN 4%L 0 b/hS0Ea . MBOITICHWEEIHE% 4%
L35 L5 T 5 (“Guidelines for Financial Management and Financial Analysis of Projects”, African
Development Bank, 2006 &),

MERNAFEO T RELEF LTSN TWD, &KL, 74 ABIFOMBES (MOF)

IZE LSS, MOF & JICA ORITCHEZRZEK (LIA) 23kiks Sv7-%. MOF & NPNL @
] CHAEZERA 2351340, NPNL 1% MOF IO %2 1T 5, MOF 225 NPNL ~D#zE5c
HITBEE S CRETHS 2, NPNL OB T U 7 nb ., B aREtEo & s &
LT, ARETIZLULTO®@YEHET 5,

v HARBFH S MOF (25 &N 54450 100%725 NPNL I & > TOEAL L 725,

v NPNL & MOF & ook fiL, MEROESH LD 0.5%026 1.0%mE < 725,

vOIRFM E M TIIRIE, AEROLM LR T, IEF IR 30 45, R THIRT 10 45,
ARFEEOLBRTHRIF, £ 1011 OFITREINT@EY . FEROMESRME (201544 A 1
HI(E) THDHEF]0.7%I2 1.0% 5B L71Z 1.7% & 3% E LTz,

WPWHEEIZ LD L BRI Z ICIBREEGNRESNDONEFEDZ & Th D,
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10. FEZLR D7

©)

MBI THOONDAEEOEM LIUAIT, KFEELToTLGEOEM - WAL, A%
RETTORPSTGEDEM - MAZTNENE LW EHLE ERSND, RAFEDIL
NiF, AFEEET S TLBEOBEFRNOREE LT DRP S TG EOBERZ A LIV
B b DRI A L RBET D,

AFHEIT, T A BHKEOILE (40,000 H) LEEAFEF T A EEKEBEOLE (80,000 m’
H) DM G Z2&A TS, IEFEEIT, ZHET2END 0EFHINT I o -Huk
fiE% & ARG OR T OFHR, FAEASER DBEFE & Fax & o T2 B XU R O 58T
BE TS, BEFEEAKGDOIFE L E TR TOBBERRBNIAFECERTSINS, 1A
REEMIT, BERDF T A T /KkEIE 1980 4E & 1996 4EICHR S TH Y, 50 ERITMHEH T
XAHLEZLNTVWATOLE LR,

AREFEOMBRB I TIX. BEFEOT A BEKGIEL, T Tl —e72m ALK %2 Kigic
I U7 OB EE R 2 2 TV A T2, AFEEZITORWIGAITIL, 2020 FLLIATIC
BEZEIET D ERET D, TOD, KAEEOMBNAZHET HT-ODEKEIL,
HRKSGHEIER Y (40,000 H) 7200 TidZe <, WESN D MEFE /K (80,000mYH) L&
tebDET5H, L, BEFEKBICE DA, X 1011 1R TEY . EARESEY O
BRI 72 AR O < & D & 3F 25 CUuIda% 4 D 50 1% T 5 2030 4% T 40,000
m*/ H . 2046 4% TFEY » 40,000m¥ H) ,

140,000
120,000 Expanded
100,000 +—s - WTP
80,000 m Existing
g eoo00 HHHHHHHHH — WTP2
= 40,000 m Existing
20,000 S WTP1
0 IIIIIIIIIIIIIIIIIIIIIIIIIIIIIII
SHIL TSV IFL DTSV XL DD
VISR ITIOIIIXIIFL
I R

Hi#R : JST fERR
E 1011 HMBRESWICHWSIEABEEDFKE

FHEOEHIL, MIHRERH, FEOFHFEHA RO 0&M BEHTH S,

FA B 34T DIRF

B HTIE % < OGE ERIRSRMICESWTIThbnd, b L, ZNHDOREICERERD
ST, FIRR OFERNEDL D AREMEDN H 5, Fl 20X, MUK GHmEE v 2o LT
UL, FIRR IFHEANT D Z ENRIAEND, BHEEBINEDOEIL, MBI ORI 2T
%o BITRGRMEDOZFE L WEIZ LD . MBHICFITIRE TIZRWIRILIZ 2 D ATREMEN B D,
Wiz BR<BEL, ZhnE LA T25EAICIEHIEEITOLERS S,
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(4)

1)

2)

3)

REE DB

HEDIMA
AFEEOMBHRIAIL, KERIZHT 2EENDORENAZFICL>TEL D, FEED
SR E RN, NPNL O3 & LS RE K d &5, 2,081 LAK/m®  (0.258 USD/m®)
ICERE STz, BUNH &R ER O KERM X, NPNL OEE&ENL, 22
2,665 LAK/M® 35 X 18 3,244 LAK/M® T 5.,

FhE L FEZIEOKMEAREIL, KFETHTEIOKRRE L HITRESNTWD, FEXEHO
Ih, BN EEEROZNZNOKEAEIL, EEOEASICE SR Lz, B
T 2016 AE121% 99.6% T, fH4E 0.1% ok L, 54K D 2021 411 99.9%ICETH & L
TWb, TDHIL9%TELT D,

KIE B4 AR O FHE AR HLIZ . SUPPORTING REPORT, A.17 FIRR and EIRR Calculation,
Financial Plan of NPNL (235 £ T\ %, #)#1EEEE FH Offif& 1%, 1,600,000 LAK/: & 3%,
A—H L VELOHANIL, 3,600 LAKIFTH D, ZivH OffiFglE NPNL OFEED S 5] H
L7z (Announcement No. 0243/NPNL, dated 04 Mar. 2014, and Decision No. 059/NPNL/2013,
Dated 07 May 201) .

KREEOMBEH IO & 2E41X . SUPPORTING REPORT, A17 IZEdd& & T\ 5,

EZENEHR

AFEOMBER T, PIHEREEAL 0&M B, MU ESRIMOFTHE RN LR D,
PIMIBEE e T - BB . BT, v x s N MBI TIEE. B e
M5, Ll 427 LTI BN A S 7enwE BB S, BifiT
i L OEFERNIMB oI IITE 70\, BRE I IR T & B sk O W&+
¥ 5, OGME I, B, ., ANMEE. BB - HEEEN G725, IWNWADE
REKY & SUE SN D KRGOV IZHRT HEEZ S b, O RMEBEHOFHEE .
YEBRSY L BUE S O T ORiFR It 5 b O EME L T\ 5D, BHE ML, KAEEOIES &
SUE Sy D sk DREWER I OB E H % & AT 5,

EXOMBATRER

AFEOMMLMOE A - S0 2R 10121287, T TITHEE SN 2018 FE DR
EEFob iz, EEME TOKERSM BT Z2iTbRWnigae, EHNEIEGE=SR (FIRR)
1% 9.29% LR &7z, Ziuid WACC (4%) XY @, TR, AFHEITBELR
LTS 2018 - TOKIEEMBE B T, MBHICEITRAIEETH 5,
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10. FEZLR D7

& 1012 FAEXOERELER
Phase 1 only
Assumptions:
Existing Chinaimo WTP stops operation by the year 2020 without rehabilitation work planned by
this Project. Therefore, production volume of this project is set at maximum 120,000mé/day.
Following is shown in real term, therefore, water tariff must be raised regularly for inflation adjustment.

Tariff must be raised at 0.00 % in the year 2019 from that of the year 2018.
(Unit: million JPY)
Cost Revenue
vear C_onsfl Replace- O&M Total Total Balance
ruction ment
-4 2015 0.00 0.00 0.00 0.00 0.00 0.00
-3 2016 156.00 0.00 0.00 156.00 0.00 -156.00
-2 2017 266.00 0.00 0.00 266.00 0.00 -266.00
-1 2018 1,436.00 0.00 0.00 1,436.00 0.00 -1,436.00
0 2019 3,287.00 0.00 0.00 3,287.00 0.00 -3,287.00
1 2020 3,138.00 0.00 16.97 3,154.97 88.12 -3,066.85
2 2021 418.00 0.00 217.99 635.99 1,139.64 503.65
3 2022 0.00 0.00 229.91 229.91 1,221.79 991.88
4 2023 0.00 0.00 241.98 241.98 1,303.93 1,061.95
5 2024 0.00 0.00 253.90 253.90 1,386.07 1,132.17
6 2025 0.00 0.00 265.82 265.82 1,468.22 1,202.40
7 2026 0.00 0.00 265.82 265.82 1,391.88 1,126.06
8 2027 0.00 0.00 265.82 265.82 1,404.37 1,138.55
9 2028 0.00 0.00 265.82 265.82 1,417.04 1,151.22
10 2029 0.00 0.00 265.82 265.82 1,429.91 1,164.09
11 2030 0.00 0.00 265.82 265.82 1,443.08 1,177.26
12 2031 0.00 6.20 177.21 183.41 951.28 767.87
13 2032 0.00 6.20 177.21 183.41 951.28 767.87
14 2033 0.00 6.20 177.21 183.41 951.28 767.87
15 2034 0.00 6.20 177.21 183.41 951.28 767.87
16 2035 0.00 832.20 177.21 1,009.41 951.28 -58.13
17 2036 0.00 6.20 177.21 183.41 951.28 767.87
18 2037 0.00 6.20 177.21 183.41 951.28 767.87
19 2038 0.00 6.20 177.21 183.41 951.28 767.87
20 2039 0.00 6.20 177.21 183.41 951.28 767.87
21 2040 0.00 832.20 177.21 1,009.41 951.28 -58.13
22 2041 0.00 6.20 177.21 183.41 951.28 767.87
23 2042 0.00 6.20 177.21 183.41 951.28 767.87
24 2043 0.00 6.20 177.21 183.41 951.28 767.87
25 2044 0.00 6.20 177.21 183.41 951.28 767.87
26 2045 0.00 6.20 177.21 183.41 951.28 767.87
27 2046 0.00 6.20 177.21 183.41 951.28 767.87
28 2047 0.00 6.20 88.60 94.80 935.12 840.32
29 2048 0.00 6.20 88.60 94.80 935.12 840.32
30 2049 0.00 6.20 88.60 94.80 935.12 840.32
FIRR: 9.29% NPV: 4,774 million JPY B/C: 1.45

Note: *1; Construction cost excludes the 'Price escalation', ‘Interest during construction' and adjusted the

'Contingency" also.

Source: prepared by JST
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10.1.2 &FIT

)

(2)

©)

1)

ST I

BARBE 0V =7 FORBEOFEITARENEIX, BB Xy v a7 —E2HW T Thbhl s,
ZOFETIEH, FEOTa Tl FOF Yy v aT7a— (ERNOEREZFIWVWEE D) 2 —
EOEG| R CHAMMBICERLT S, ZNODOFy v a7 o —HLEMEZ M 2k T
GatT %, BEMECHREEHZEa T 285K, SV 5 &, BEMHELEOBEMME
ERRE L OBEMMEZ 5 L < 32 F5 2 REVNENGESE (EIRR) &9, RFESHT
BRI DEBIRIL, HRNICEROBESERZE T, AEETIE, 2% 2BEAROKSEH
ELTRET D, 74AATIE, 10% b LI 12%NEAROHEERH & LT LIXLITFEDI
Do SMHFEREPEZ DIZT H2DIC, AEETITEWREELZRAT S, BHEShE-FED
EIRR NEARDOHSERH (12%) L0 L EWEAICIE, FEORBEORFIEENEOERD
BSBHOEEMEI Y bEWI LI REEITRENICFEITARTHDL E V) Z N
T&E 5%,

B
R IHTICEI LT, RFETIZEIZRO X 5 etk EAREE T T-,
& 1013 BFIMOELEEHNEHE
1 AP EYAS 2020 4F— 2049 4= (30 4EfH)
2 A 2015 45— 2049 4F
3 Wik e 2014 4¢
4 B — K 1.00 LAK 49 0.0149 [J, 1.00 F/v2%72 9 1204 1
5 EAROESE M 12 %
6 PR RS (SCF) 0.95*
Hidi: JST
H % ZARCBT DN DD ICA T ry 7 bTHE, EEEHURE (SCF) & LT09 £/ 0.95 AW\
TWD, AFHE T, BFIIREREPEZDICT 572012 0.95 % SCF & L THRMAT 5, 25 E T2, 0.9
% SCF L L TE-~TWD7r Y= MME, “The Master Plan Study on the Development of the New CNS/ATM
Systems in Cambodia, Lao PDR, and Vietnam, JICA”, 0.95 % SCF & Lo C\Wb7m Y= M,
“Preparatory Survey on Nam Ngum 1 Hydropower Station Expansion in Lao PDR, JICA” CT& 5%,
BHEDOREF I
MBHRED S BFHEE~ DR

FEOHEM MBS S, A 2R 2m C CaERE S D, 2 TSk
T, BV 5 L IWEIME] CHRES NS, Bl EREEORANER L&
MO Z RD 72T D O T, BFRHI D202, Z OB ME A REF A E L
B SN2 T Bev, MBERE M ZRENTE AR 572012, ROFPEES
nd,

- BRI B OHERR : Bidx. Rl fBEIRERNS, b L IRENF~OBIREE &5 2
b, FEO-DOEDOEFEOHEE TIL/RV,

10-5



10. FEZLR D7

2)

a)
>

- BBV — bOWRHOFE AL, EHBL, e £ XD HEOSME R
B L— b Otk DWW 2Bz T D,

AN ClE, EBEMEKENETOERICER SND, ZORE. RFEOMMEORE HIX,

g (AARM) TRRIND, YKEWE OMEIIEELHRH (SCF) 2L HZ & TH
BL— FOWNRHRERNT D LIRS NRT IR B0, AREDOHE . SCF XA
HiCRUE L7=1@Y . 0.95 TRHREIND,

AEEDOEFES

7% 1014 1%, KEZRrTY =7 FORBEHEREZ R LTS, KEEOMERIL, EEILTEX S
HElbraeZe it &, ERETERWEENARERERE VD 2 2OB T Y —IZ5%E
ENbd, BRFMTIT, AFEORFHERE LT, T_XTOHBLTRE R 2 ETe, A
TETIE, £ 1014 D 2-1 BV 2-2 ZEEALATREZR S & L TEINT 2,

% 1014 KEIOPzH FOREKELE

Emb AT HE

No. ZhiR No. LR / “E%g (eS|
1 Pl S O 1-1 | FREERM A 0K OE Ok JE A b R
2 | AR 2-1 | AFAKE LIS OB KEAGE F O FK EEALRE
2-2 | KB DOWAKIZEE 5 F OB EEALRE

3 NI DY E 3-1 | AKRRBEYIE ORI K D EFEE OHI JE A b R
3-2 | AKRREBHE OB L S B B BB TE B IR

4 | BERERESE | 41 | Fudx s FOBEIC L A HUIBRE O EIRE TE B IR
5 | BEREDE 5-1 | FEE OEEMMHENC L 5 FAREROE4A TE B IR

Hi# : JST
ERLTREZR RS AR ICBE L, L NICEAZINZ 5,

E FHEIEx R

IAFAKGE DA DR B H O HIE

AR TITONT: HERERE] OFRICLD L, YU TAFED 82%038 F VKK
FEV DK (20 Uy MOT T AT v 7 KME) ITMAT, BHFL LATEH T Z2EAL
TW5, REEMTDONRWGEA, BIEOKKIEN B 2 D RFROKFTEEIL, Ak EL
Ao, Fl X FAREORBNRKICE > TH-EINDZ &b, L, FEMTD
NDHA. FKEIROKFEEN - SND X ) ICKERBFENAERSIND, SV D &
P O @ROEIAMER T B 2 SR RBEKGE AR, FEMTONTZGEICEH NSNS,
RBKESGE ORI X 2@EIE, RO X I ITRE SIS (FEMIIE SUPPORTING
REPORT, A.17 &) |

4 fok & PR B2 ) HA AR KBS B O R 2
(m¥A) (LAK/m®) ([ 5 HI4E)
FRE FEFHEH FRE FEFHEH FEEM FEFBE &8t
2025 71,964 31,315 3,023.77 547.71 | 3,571.48
2030 75,235 32,738 7,726 3,216 | 3,161.21 572.59 | 3,733.80
2035 50,157 21,826 2,107.49 381.74 | 2,489.23
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>

NSLAGEDOWIKIZHE S e OHIE

FEZITDORWEGE, FMKEPRT2RTIZD, BUELEDLTFEED 26% & REEMR O
62% (thZRMFAAD) 13, WrKICfii 2 THIAKKRE Z R iE L, BiNIZ K 2 3 2 5 R0 T
éhéo

HEZITHOHGA., FHBKEINIKFEEL LAY | AFLAKEKTME L TGS ns X o7
0. ANHAKEOHEHEO—ERIT, FPARKEZRE L2 (b LR, ZALLIBRANE O %
L7aWy) Kook s tFPEEIN5,

B /KK FE O ER & ONEISHERE BB OHEiKIL, KBET Y =7 FORFEHE{EDO ST
0%, WrAKIEE M OFFKNFE S HRITRO L S ITHAAE S D,

. fiEhsd B K AR 0D 4 i 2 HT AR AL F 5 KR (E R
7K K Pl 4 A (LAK/A4E) (EH 7 LAK/AE) (GEpielis)
2025 6,372 1,456.174 21.70
2030 6,662 228,527 1,522.447 22.68
2035 4,441 1,014.888 15.12

HEOBRBEHERIT, koL IcRREEINS,
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10. FEZLR D7

& 1015 FEXOREFESR
Phase 1 only
Water supply by the project Benefit (million JPY)
Year Domestic Non . Total Alternative water supply saving
3 domestic 3 _ Non water |Grand Total
(m°/day) (mlday) (m°/day) | Domestic domestic Total| tank cost

-4 2015 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
-3 2016 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
-2 2017 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
-1 2018 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0 2019 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
1 2020 50,308 21,892 72,200 176.15 31.91 208.06 1.26 209.32
2 2021 54,639| 23,776| 78,415 2,295.81 415.85| 2,711.66 16.47 2,728.13
3 2022 58,971 25,661| 84,632 2,477.83 448.82 2,926.65 17.78 2,944.43
4 2023 63,302| 27,546] 90,848 2,659.81 481.79( 3,141.60 19.09 3,160.69
5 2024 67,633| 29,430 97,063] 2,841.79 514.74| 3,356.53 20.39 3,376.92
6 2025 71,964 31,315 103,279 3,023.77 547.71| 3,571.48 21.70 3,593.18
7 2026 72,595 31,589| 104,184 3,050.29 552.50[ 3,602.79 21.89 3,624.68
8 2027 73,238 31,869| 105,107 3,077.30 557.40] 3,634.70 22.08 3,656.78
9 2028 73,892| 32,154| 106,046 3,104.78 562.38| 3,667.16 22.28 3,689.44
10 2029 74,557|  32,443| 107,000| 3,132.72 567.44| 3,700.16 22.48 3,722.64
11 2030 75,235 32,738| 107,973| 3,161.21 572.59| 3,733.80 22.68 3,756.48
12 2031 50,157| 21,826] 71,983 2,107.49 381.74| 2,489.23 15.12 2,504.35
13 2032 50,157| 21,826] 71,983 2,107.49 381.74| 2,489.23 15.12 2,504.35
14 2033 50,157 21,826| 71,983| 2,107.49 381.74| 2,489.23 15.12 2,504.35
15 2034 50,157| 21,826| 71,983| 2,107.49 381.74| 2,489.23 15.12 2,504.35
16 2035 50,157| 21,826] 71,983 2,107.49 381.74| 2,489.23 15.12 2,504.35
17 2036 50,157| 21,826] 71,983 2,107.49 381.74| 2,489.23 15.12 2,504.35
18 2037 50,157| 21,826] 71,983 2,107.49 381.74| 2,489.23 15.12 2,504.35
19 2038 50,157| 21,826| 71,983| 2,107.49 381.74| 2,489.23 15.12 2,504.35
20 2039 50,157| 21,826] 71,983 2,107.49 381.74| 2,489.23 15.12 2,504.35
21 2040 50,157| 21,826] 71,983 2,107.49 381.74| 2,489.23 15.12 2,504.35
22 2041 50,157| 21,826] 71,983 2,107.49 381.74| 2,489.23 15.12 2,504.35
23 2042 50,157| 21,826| 71,983| 2,107.49 381.74| 2,489.23 15.12 2,504.35
24 2043 50,157| 21,826| 71,983| 2,107.49 381.74| 2,489.23 15.12 2,504.35
25 2044 50,157| 21,826] 71,983 2,107.49 381.74| 2,489.23 15.12 2,504.35
26 2045 50,157| 21,826] 71,983 2,107.49 381.74| 2,489.23 15.12 2,504.35
27 2046 50,157 21,826| 71,983| 2,107.49 381.74| 2,489.23 15.12 2,504.35
28 2047 25,078 10,913| 35,991| 1,053.72 190.87| 1,244.59 15.12 1,259.71
29 2048 25,078 10,913 35,991| 1,053.72 190.87| 1,244.59 15.12 1,259.71
30 2049 25,078 10,913 35,991| 1,053.72 190.87| 1,244.59 15.12 1,259.71

Note: *1; Water supply volume of the year 2020 is assumed for 1 month.

3) EXOBRFER

HREIT., FEO

WD, M DGR B A~ DOZEBRITIAIT,
BEAMAE 7> O REF M~ DL (TR E TN D,

[10.1.2

BRI

T, R, 2T 4 =B RICET AL EHEE AT
(3) #H L. 1) W

FHTR A OFRAAMEIL, DB TH D - Dl DOE AN DRI LTV ey, 7
L—3 g VIERBE BRI S TV ARW= o, Yl EA & &P R RE & OB
Ehb,
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@) BHESFRER

REZEDOEF P OFRIL, ROWEY TH 5D,

RAFEBINEI LR (EIRR)

NPV

B/C

KB 27.30%

6,707 million JPY

2.15

NPV & BIC IZEAROHAEM (12%) #HI51E L LTHH,

HEINZ EIRRITEARDHESEH (12%) 28z TRV, KRFEEIIRFIZFEITAETDH

50
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10. FEZLR D7

% 1016 FAEZOEFEALBREER

Phase 1 only
(Unit: million JPY)
Cost Benefit
vear Const-| - Replace- 0&M Total S
ruction ment
-4 2015 0.00 0.00 0.00 0.00 0.00 0.00
-3 2016 154.06 0.00 0.00 154.06 0.00 -154.06
-2 2017 262.26 0.00 0.00 262.26 0.00 -262.26
-1 2018 1,418.57 0.00 0.00 1,418.57 0.00 -1,418.57
0 2019 3,255.34 0.00 0.00 3,255.34 0.00 -3,255.34
1 2020 3,106.17 0.00 16.12 3,122.29 209.32 -2,912.97
2 2021 413.35 0.00 207.09 620.44 2,728.13 2,107.69
3 2022 0.00 0.00 218.41 218.41 2,944.43 2,726.02
4 2023 0.00 0.00 229.88 229.88 3,160.69 2,930.81
5 2024 0.00 0.00 241.20 241.20 3,376.92 3,135.72
6 2025 0.00 0.00 252.53 252.53 3,593.18 3,340.65
7 2026 0.00 0.00 252.53 252.53 3,624.68 3,372.15
8 2027 0.00 0.00 252.53 252.53 3,656.78 3,404.25
9 2028 0.00 0.00 252.53 252.53 3,689.44 3,436.91
10 2029 0.00 0.00 252.53 252.53 3,722.64 3,470.11
11 2030 0.00 0.00 252.53 252.53 3,756.48 3,503.95
12 2031 0.00 6.20 168.35 174.55 2,504.35 2,329.80
13 2032 0.00 6.20 168.35 174.55 2,504.35 2,329.80
14 2033 0.00 6.20 168.35 174.55 2,504.35 2,329.80
15 2034 0.00 6.20 168.35 174.55 2,504.35 2,329.80
16 2035 0.00 832.20 168.35 1,000.55 2,504.35 1,503.80
17 2036 0.00 6.20 168.35 174.55 2,504.35 2,329.80
18 2037 0.00 6.20 168.35 174.55 2,504.35 2,329.80
19 2038 0.00 6.20 168.35 174.55 2,504.35 2,329.80
20 2039 0.00 6.20 168.35 174.55 2,504.35 2,329.80
21 2040 0.00 832.20 168.35 1,000.55 2,504.35 1,503.80
22 2041 0.00 6.20 168.35 174.55 2,504.35 2,329.80
23 2042 0.00 6.20 168.35 174.55 2,504.35 2,329.80
24 2043 0.00 6.20 168.35 174.55 2,504.35 2,329.80
25 2044 0.00 6.20 168.35 174.55 2,504.35 2,329.80
26 2045 0.00 6.20 168.35 174.55 2,504.35 2,329.80
27 2046 0.00 6.20 168.35 174.55 2,504.35 2,329.80
28 2047 0.00 6.20 84.17 90.37 1,259.71 1,169.34
29 2048 0.00 6.20 84.17 90.37 1,259.71 1,169.34
30 2049 0.00 6.20 84.17 90.37 1,259.71 1,169.34
EIRR: 27.30% NPV: 6,707 million JPY B/C: 2.15
Mgl JST

10.1.3 BAEE

NPNL WAFELho 7oy =7 FEFEM LRI, WEICERTE 2N E 202 /5
7212, NPNL 2O L ONFE D& & %2 & 0 7= S MER S iz,

AMEOM B LT, 5% 0 FROBRIFEEHELF v v a7 —StEEZIRL TV,

SABRIIEIC, BROE SN HIR T O FEOMAILR MELE T T AL LIE~A T ADF ¥
vyvavZun— (BEUFy v rafm PRSI D, BT, BENE TEEF R ED
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TR L ERR ST D, BEOHHUK. 5T LbEAARMETHS & RS AL
B F oy s 2RO~ A T AL IE B 5,

)

M B EHE DR

AR EIE 2 MER T 510 > TOEEARFHESRIFIR OB TH 5,

v

v

WAL OB F DD EFIIERAN T2, E D78 AE R X S & CfE B
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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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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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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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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.
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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
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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
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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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