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KE—3 KEEFHELELSKEBEREOHM
Feoalyesnl & | 7985 | 1980 | 1995 [ 1996 | 1987 [ 1998 | 1999 | 2000 | 2007 | 2002 | 2009 | 2004 | 2005 | 2010 | 2015 | 2020
" Actual ) Projection
01) Population in Vientiane Pref, persons 377408( 464,131| 528,109 541,312 554,845 568,716] 582,934| 597,507| 612,445 827,756 643,450| 650,538| 676,024| 764,850 865,368 970.085
02) Growth rate % - 4.2% 26% 25% 2.6% 2.6% 2.5% 2.5% 2.5%) 2.5% 2.5% 2.5% 2.5% 2.5% 2.5% 25%
03) Population in service area persons 230,903| 237,170| 243808 250222| 257,018( 264,000 301,890 345274| 394,057 451.863
04) Populstion in new service arsa persons 12,130 B8.831| 118,368 152,384| 172007
05) Number of connaction househclds 18,855 257770 27,717 20917 34,079 37,160 39,507 42052] 44552 47,052] 49552 52052 @4552 71052 80,552
08) Increased Connection housseholds 1,424 1,940, 2,200 4,162 3,081 347 2,545 2500 2,600 2,500 25001 12500/ 12500 12500
[ﬁfPeraons per Household persons 8.0 8.0 6.0 8.0 6.0 8.0 8.0 6.0 8.0 6.0 6.0 8.0 80 6.0 6.0
08) Population served persons 111,830 1754,632 168,302| 179,502] 204.474| 222960 237,042 252.312] 267312 _?82.312 207,312| 312312f 387312 462,312] 537,312
08) Rate of sarvice pervasion % ) e x| x| s eml eex sos|  sax|  eax|  ex
10} Rats of cover in Vientiane Municipality 9% 24% 29% X 3z 38% as% 40% 41%) 43% 44% 45% 46% §1% 53% 55X
11} Average daily supply mad/day 40,082 53882 83142 65958] 71,718 83.808] 86373| 99,378 105745 106,925; 112,925! 118925] 124,925 154,925] 184925 214,925
12) Maximum daily supply m3/day 44538 59647 70158 73285 79.687] 92830 95970 110420 1174941 118008 125472 132,139| 138.8068] 172139 205472 238,806
13) Rete of loading % S0% 90% 0% 90% 90% 90% 90% 80%, 90| 0% 90% 90% 20% 90% 90% 90%
14) Average daily supply per capits I/parson- day 480 408 397 400 410 387 419 419 400 400 400 400 400 400 400
18) Average daily consumpiion m3/day 34740) 37,888 44932| 49,145] 50,373 57156; 60,119| ©8472| 70.268] 80194} o46s4] ov104| oa694| 116194 138,694) 161,194
Domeastic m3/day 23419 23,145 24825 20907 31,729 37531 42,742
Government m3/dey 13,011 140000 13975] 15359 14939 14817 15322
Commercial md/day 7184 1830 7838 8,388 9,162 11,018] 10,176
Large Commercial m3/day 2,068 274 2,33 3,132 3,234 4,037 5.957
Foreign Domestic ma3/day 1427 1,430 1,397 1,367 1,058 1,070 1,081
17) daily consumption / Population served | |/gerson-day 201 296 281 260 270 289 302 300. 300 300, 300 300 300 300
18) Averago daily consumption per capite | I/person:day 161 148 145 148 147 163 174 180 180 180 180 180 180 180
19) Rate of accounted water 9% 87% T0% 71% 75% 0% 68% 70% a9% 72% 75% 75% 75% 75% 75% 75% 5%
{ SOURCE ]

01) tables of BPOPULATION PROJEGTION, Caloulated by population structure 1999 of NSC
02} Population Structure 1995 of Nationa) Statistical Center

03} tables of POPULATION PROJECTION in Service area

04) tables of POPULATION PROJEGTION in New Service ares

05) 1985-1898; Corporate Planning & IT Division

08} 1985-1998; Corporats Planning & IT Division, 1998~2020; 3,000 houssholds/ yesr

08) Qalculated by connestion and parsens per housshold : 05) % 07)

09) 08)Population served / { 03)Population in Service area + 04)Population in New Service area 1
10) 08P opulation served / 01)Population In Vientiane Mun.

11) 1885-1898; Corporate Planning & IT Division
1999-2020: 1B)Average duily consumption / 18)Rate of accounted water
12) 11)Averaze daily supply / 12)Rate of loading
13) Caloulated by Distribution Records of Chinsimo and Kaobieo
14) 11)Average daily supply / 08)Population served
15) 12)Averags dally supply / 0B)Population served
18) 1985-1998: Corporate Planning & IT Division
1999-2020: DB)Population served * 17)Average daily consumption per capita
17) 1985-1998: 16)Average daily consumption/D8)¥Population served, 1998-2020; 2801/person-day
1B} 1985-1998: 18)Average daily consumption/i1)Average daily supply, 1999-2020: Assumption
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ogoooga ogoao mOOOoaoad
Os5mi0d 0 0219 kip/m® | 0.022 US$/ m?
50 20m? 0263 kip/m® | 0.026 US$/ m?
goooooood -
200 50m? 0329 kip/m3 | 0.033US$/ md
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E£5—7 NPVOEHMEEE (1999 £ - 2000 F)
(Bfr . ®EAF v )

No Assets 1999 2000 No Liabilities 1999 2000
Fixed assets 24,058 23441 | 1 Owner's equity and bank loans 31,156 29,825
1 | Origin value 29,091 29,909 1 | Enterprise capital 1,807 1,452
2 | Depreciation 5,033 6,468 2 | Government owned capital 7,645 7,664
3 | Net value 24,058 | 23,441 | 3 | Profit or loss for the previous year 103 -105
Current assets 8,369 8,062 | 4 | Borrowings 783 783
1 | Stock 3,240 2,840 5 | Other reserves 0 0
2 | Production in progress 0 512 6 | Major repairs reserves 622 552
3 | Account receivable 3,085 2,930 7 | Bank loan 17,677 17,488
4 | Prepayment 2 187 8 | Interest payable 3,634 4,371
5 | Others receivable 2,042 1,593 9 | Profit or loss for the year -1,115 -2,380
I | Not current assets 46 102 | 11 Operating liabilities 2,647 3,496
1 | Others receivable 46 102 1 | Overseas suppliers 1,300 1,351
IV | Available assets 1,329 1,715 | 2 | Local suppliers 934 1,519
1 | Cash 152 144 3 { Other creditors 225 240
2 | Bank 985 1,447 | 4 | Advanced receipt 166 325
3 | Out standing cheques 192 124 | 5 | Profit tax 22 61
Total 33,802 33,320 Total 33,803 33,321
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N = 6,192
x2& (551&FH) "
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Diameter Nam Papa Lao (Lao Water Supply Company)
[mm] "‘E‘gg]th Prof(f)/or]ﬁon DIP SP PVC GSP PE ACP PB
¢ 1100
¢ 1000 | OO 486 0go.1 0] 486
® 900
® 800
¢ 700 | 09,685 021 9,685
¢ 600 | 07,774 017 7,774
¢ 500 | 02919 0o0.6 2,919
@ 450 11,634 025 4,590 7,044
@ 400 12,315 g27 1,440 10,875
¢ 350 | 08,304 018 4,040 4,264
¢ 300 | 19,457 04.2 12,850 6,607
¢ 250 | 18,640 041 1,385 14,775 2,480
¢ 200 | 51,724 11.2 10,337 | 0 O60 39,754 | OO 88 1,485
¢ 150 47,996 10.4 14,958 036 28991 | 0D O1 4,010
¢ 100 49,647 10.8 5,986 34,557 3,559 5,545
O 90
O 80 | 09,045 020 9,045
O¢ 75 | 93,872 20.4 8,395 77,165 8,312
O¢ 65 | 02,698 0o0.6 1,637 1,061
O 50 69,033 15.0 41,702 7,394 18,689 1,248
Oo 40 44,674 097 39,015 2,243 2,595 0821
Total 459,903 1000 63,981 49,750 | 275,959 23,234 22,345 22,565 2,069
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F5—11 XALDEBEKDKEREHER (2000 F1~12H8)

augunmdtanifiesy trehil 2001 Report Raw water )

N. |Descxiption - |Unit {Jan01 |Fob.01 [Mezo1 Apr.0l | [May.0l [hmO!l R0l  Aug0l [Sep.01 [Oct0l |Nov0l |Dec01 JAve. Sud,
01 |Temp.Atmosphere |°C 23 24 26 25 28 30 29 28] 29 28 21 21 262
02 |Temp. Water ‘c 23.6 36 24.5 278 27 273 26 26.5 282 264 207 276 258
03 |Turbidity NTU 83 36.0 230 360 10808 -530.0] 6740 670.0 786.0 §66,0 702,0 175 3741 3
04 |pH mg/l 8 82 83 82 82 7.9 81 82 33 8.3 3.0 3.0 8.1 6086
05 M. Alkalinity mg/l 104 115 115 115 98 74 76 74 88 85 84 86 98 300
06 |Color 6 6 6 4 6 6 ] 6 i5 13 9 10 7.8 3
07 [Oder NONE |NONE [NONE |NONE {NONE {NONE |[NONE (NONE |NONE |NONE |NONE [NONE |NONE
08 |AmmoniaNirogen Jmgnl jND<00L 0.03|ND01 [ND<0OL 0MNDA0 [ND<001 [M.D<0.01 0.08 008 0.; 0.03 0.04) 005
09 |Niwite Nitogea mg/l [ND<001 [ND<0.01 |ND<00l {ND<)01 {MD<001 [MD<a01 {ND<oo: fwp<ctm [ X2} Q1s{H.D<aa 02 0.12 1
10 |Nitrate Nittogen mg/l 0.03 aos 0.06 0.06, 0.05 0.0, 0.1t 0.03 01g 02 a2 02 0.08 >10
11 jChloride ion mg/ 17 18 183 203 163 104 204 14 29 4.5 5.6 0.10 200
12 {KM2O, consumed  |mg/l 153 20 [ 68 125 11.5 104 10.5 205 182 16 11.8 0.0% ]
13 {Total Hardgess mg/l 140 100 142 102 80 91 91 92 89 83 88 $0 Q.10 300
14 {ResidualChlonine mg/l 0 0 0 [ 0 0 0 0 0 Q 0 0 [
15 |Coliform group /100m1 (057100 {05/100 037100 {05/100 |05/100 [05/100 J0s/100 (057100 losno0o fosnoo |osnao Isn00 . {snco none
16 {Total Colony R bpled] L2135 220 210 215 197 200 29% 21 492 394 443 344 303.8 100
17 |Sulfate jon mg/l 16 18 20 20 20 20 16 18 4.6 7 8 9 14.7 200
13 {lron (Fe ) mg/l 0.15 0.5 0.2 £ az 0.02 .02 0.2 0.2 a0.13 026 134 0.2 03
19 Manganese (Mn} mg/l 1ED<0.0l [ND<0.01 C.01IND<0.01 |N.D<0O0L [ND<0.0! {N.D<0.01 (KD<0.01 0.04 0.1{nD<001 0.02 1062 0.1
20 |Almininm (AD mgn - - - - B - . - . R : N _ 02
21 |Total Residue mgl |- - - 3054- - - - - ~ - - 105.2 Jae
Chinsime WTP. M
®LH—12 BKEODKEKDOKERERR (2001 F1~12A)
avgueleshil 2001 ubeuein ( Report Tap water )
N. {Description Unit [Jan0l |[Feb.01 [Mar0l |Apr.01 [May.01 Jun0l [Jul0l [Aug.01 ]5=p.01 Cet0l  |Nov(1 [Dec.01 |Ave Sud.
0! |Temp,Atmosphere °C 28 29 30 31 32 32 29 29| - 28 28 26 21 23.58
02 |Temp, Water ‘c 22 242 25 282 264 274 26 258 28.1 26,5 223 276 25.79
03 JTurbidity NTU 01 0.0 2.0 0.0 0.0 20 0.0 0.0 0.0 0.0 0.0 a1 0.02 5
94 1pH mg/l 7.7 8 79 7.9 76 74 74 75 77 7.7 15 7.4, 7.64] 5086
05 (M.Alkalinity ~ mg/l 92 100 93 100 94 T 69 70 16 79 74 7 8333 kvd
06 !Color NONE |[NONE [NONE |NONE |NONE (NONE |[NONE |NONE |NONE |NONE |NONE |NONE |NONE k]
07 |Qder NONE [NONE [NONE |NONE [NONE [NONE |[NONE [NONE [NONE [NONE |NONE |NONE |NONE
03 |AmmoniaNirogen mg/l [ND<Q02 [ND<00I |ND<001 [ND<RO] [ND<QO1 [ND<0.01 [ND<0.0] [ND<001 |ND<GOl {ND<).01 {ND<O0L |ND<0.01 [M.D<a01 005
09 |Nitrite Nitrogen mg/l [ND<001 IND=<GO1 |ND<G1 {ND<0Ol {MD<B01 [ND<00l [|MD<0.01 [KD<031 |MD<0O {ND<00! [ND<GOl [¥D<0O0L IN.D<0.01 1
10 |Nitrate Nitrogen mg/l [ND<0.0L [N.D<0.01 [ND<00l [ND<G0l [ND<Q01 [N.D<0.0t 0.02|Nm<001  [ND<woL 0.11 0.03 0.06 0.07 10
11 |Chloride ion mg/1 13 16 124 19 18.1 12.3 97 18,5 9.7 31 4.3 33 39 200
12 {KMnO, conyumed 'mg/1 31 238 0.98 1.02 1.6 1.7 34 23 L1 53 2.6 1 31 10
13 |Total Hardness mg/1 100 100 108 118 81 73 73 76 2 99 31 81 1.2 300
14 |ResidualChlonine mg/l 07 . 038 0.7 0.6 0.7 0.3 Q.7 0.6 Q.7 08 08 €3 0.9
15 [Coliform group noom 10/100 10100 [0/100 107100 07100 |0/100 07100 {0100 0/100 07100  |C/100 17100 0/100 nens
1§ |Total Coloay mi/100 0 1 1 0 0 o 0 0 0 0 [+] [} 0 100
17 {Sulfare ion mg/} 8 16 16 10 5 10 8.4 10 3 5 12 114 B4 200
(8 jiron (Fe ) mg/i 0.01 0.01ND<0.01 [MD<a6l {ND<0OL Q.01 0.1{Kp<am 0.02 0.02 0.02|7.D<0.0L |N.D<¢ 01 03
19 [Manganese (Mn) mg/l [ND<00l [ND<Q0} |NDw.0! [ND<QOl [ND<qOl [ND<do1 .0.003{ND01  [MD<os 0.01jD<001 [MD<QOL |ND<wol . .t
20 |Alumininm (Al mg/1 026 025 026 03 02 026 04! . 02 04 03 02 04 0.65 g2
21 {Total Residue mg/l |[ND< [ND<? |ND<2 |ND<2 [ND<2 |[ND<Z [ND<? |ND< I[ND<2 k.D‘i ND<2 [ND<1 [ND<2 500

hinsimo WTI I




£5—13 FLITLINOKERRER (1999 F 108 14 H)

Description of Analysis NAMGUMRIVER | MEKONG RIVER | 1o W@“ﬂ VD Regiaed
Sampling Time 1999/10/34 1Z60 | 1999/10/14 900 | 1999/10/13 10:30
Temperaturs(Water) € 28.0 279 32.0
pH 74 (280) 8.0(28T) 5.5(28C) 85~85
Turbidity NTU % 280
DO (meg® 4.9 64 1 e bmg/l
BOD (mg/D 5 25 Smgh
CoD (mg/D 2.2 48 L2 e
58(Suspended Salids) fmg/} 35 140 e 25mg/l
Total Coliform  (MPN) 230 3,500 4,900 Firea
Total Colony (mgh) - 84 228 702
Acidity (CaCOy  {mg/M 47 55 46
Ammonia-Nitrogen (NHN) 0.06 <0.05 0.10
e Nitrogen 0.12 0.08 <0.05 10
Total Phosphorus (TF) (mg/) <0.005 o080 | -

Chloride ion (CI')  (mg/D 10.3 11.0 ne 250
Total Hardness (CaCOs}mg/D 52 86 26 300
Cadmium (Cd)  (mg/) 0.002 0003 ] 0 e 0.01
Mercury (He) ~ (mgl) N.D.(<0.005) N.D<0.005) | = 0.005
Selepium (Se)  (mgM <«0r  } 0 0.01
lead Pb)  (mgl N.D(<0.002) 0008 | - 0.01
Arsenic (A5)  (mgf) N.D(<0.005) o006 | - 0.0
Chromium(VD) (Cr#9  (mg/l) N.D(<0.005) <005 | 0 0.05
Cyamide (CN-) (g N.D(<0.0D €01 | e 0.07
Fluoride (F)  (ngf) 0.41 0.53 1.0
Total Iron (Fe) (mg/l) 0.40 2.0 0.28 0.3
Mangasese (M) (mag/l) 0.06 0.08 007 0.1
ASAA {mg/D N.D(<0.02) N.D{<0.02) e

5—3—2 ENUKHIEROBIR

TIVADEMICES Y1z Fy i EAERLE E Y22+
VADI RN A (Lysatt) 12X D, 2002F 1 ~5 BETOSPABEICHAo T,
NPV {25t LB EIE 0@ S ICHAD 5 2084 0y PIK TORKAE - EBH
BEOKEIfTbII,

FHEFABECE . HAEER L BECENKREE324% EHF LTS, ZOARTES5 — 81K
T, ERERE LT, RABWEAD207%., R BEARP65% (HE - R#@EZEEL) . K
BA—F—DBRAAREN44% LT o TV D,

RADBROBBLEARA—F —OXBEBEIMICERTAILICL N AR2ZERMICT 4
IVF Y Y THASBOEIUKEYL, BRO0%EPS 25%ICT2 23T THEEL
Twéo4&2$ﬁ(mmﬁﬁﬁ)Kﬁ5&§\ﬁﬂiﬂﬁ77?a77?7®7U7§A&
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O 00000000000 Euro
0 |00D0D00000000000000000000 250,000
0 |000D000000000 55,000
0O |00Dooo0ooo0dO 50,000
0 |0000O00000 60,000
0 |00000000000000 185,000
0 |000D00O0o00 260,000
[O*| 0000ACpipeD 000 1,000,000
0 |00000000000000000 O
O 1,860,000
O 0000000000 Euro
0 |0000000000000000000000000000000000 480,000
0 |0000000000000000000000000000000 O
0 |000D0O00000000 160,000
0 |000D00oo0O 200,000
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DoOpo0o0O 2,700,000
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#£5—15 ERNKEET7TI7 a3

75 - 7AY 7 AR

1B g Bifiy Biffh (Euro) BE 4% (Euro)
Al B A 3RKDHE
1 EIKERDBKE DHE
300 mm T 510 10 5,100
250 mm 312 450 20 9,000
200 mm [ 415 30 12,450
150 mm Bk 365 40 14,600
100 mm &k 100 100 10,000
80 mm [ 45 200 9,000
60 mm [tz 35 250 8,750
2 RAKEESORE 30 3,800 114,000
3 A—4—FOAE (v ) ¥
20 mm i 8 1,000 8,000
25 mm TEFR 9 1,000 9,000
30 mm 1R 10 1,000 10,000
4 A— 2 -REGROEE & 12 1,200 14,400
at 224,300
FREST 10% 246,730
& B (EBaE) 250,000
A2 | RZGWVEBKOZEH - #1E
1 EAERAORKEDHE A 100 300 30,000
2 B OWE E 30 700 21,000
£t 51,000
FRESE 10% 56,100
& Bt GpBnig) 55,000
A3 RBKE A~ 5—DFE
1 DN 150 mm (Nong Teng) i 6,600 1 6,600
2 DN 150 mm (Km 12 ~Km 18) [ 6,600 1 6,600
3__| DN 350 mm (Km 6 ~Dong Dok - Dong Markay) A 11,000 1 11,000
4 DN 400 mm (Xamkhe) [EEd 18,200 1 18,200
it 42,400
FHRESE 10% 46,640
& & Oafn®) 50,000
A4 g X —2-OTH
1 15 mm EFR 25 1,615 40,375
2 20 mm @ 30 500 15,000
it 55,375
FHEST 10% 60,913
& Bt (E%nIE) 60,000
AS | XDKHBAZEDA -2 -—XB
1 40 mm i3l 165 300 49,500
2 80 mm ki 650 75 48,750
3 100 mm AR 850 60 51,000
4 150 mm [ 1,830 10 18,300
&t 167,550
FHEBEC 10% 184,305
& Bt (EBnig) 185,000
A6 | B A—S—DL
1 15 mm B 25 5,000 125,000
2 20 mm & 30 3,000 90,000
3 25 mm G 45 600 27,000
it 242,000
FHRESC 10% 266,200
& Bt (kg 260,000
A7 | BiE (ACPipe) D3%#H
1 75 mm m 36 9,066 326,376
2 110 mm m 39 5,465 213,135
3 160 mm m 44 4,010 176,440
4 250 mm m 69 3,105 214,245
it 930,196
FHEST 10% 1,023,216
4 Bt (ehan) 1,000,000
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Vienliane Weler Supply Development Project

7. PROJECT DIGEST

7.7 PROJECT TITLE

The Project 1s called “ Vientiane Water Supply Development Project ™.

7.2 LOCATION

The Project is located at Vientiane Municipality of the Lao People’s Democratic Republic. The

location of the Project is shown in Attachment-1.

The Lao People’s Democratic Republic (P.D.R) has a land area. of 237,000 km? and is inland

country which shares its borders with Chine, Viet Nam, Thailand, Cambodia and Myanmar.

Vientiane Municipality is the capital of the Lao People’s Democratic Republic as well as the
center of the economic, agricultural, commercial, and industrial activities of the Laoc PD.R.,
situated along the left bank of the Mekong River. The city covers area of approximately
5.300ha, composed of nine (9) districts (Chanthabuly, Sikhottabong, Xaysetha, Sisattanak,
Naxaithong, Xaythany, Hadxaiphong, Sangthong, and Pak-Ngum districts), having the
population of approximately 570,000 as of 1998,

1.3 IMPLEMENTING AGENCY

The implementing agency of the Project is the NAM PAPA LAO (NPL), which is under the
jurisdiction of the Ministry of Communications, Transport, Posts and Construction (MCTPC).
Activity of NPL is financed on a self-paying basis and has been successfully accomplishing its
management role generating plus benefit as shown below. On the other hand, the NPL leads the
execution of the water supply projects of MCTPC implemented by the Provincial Nam Papa
(PNPs) and engages in the staff training of the employees of the each PNP. The organization

chart of NPL is shown in Attachment-2.
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BALANCE SHEET (1995-1998) (Kip)
REVENUE 2,432,935 3,122,966 4,198,690 6,023,691
Water Charges 2,116,185 2,721,887 3,164,674 4,429,804
New Connection Charges 162,702 197,452 538,075 673,662
Misc. Revenue 154,048 203,627 495941 920,225
EXPENDITURE _ 1,382,920 1,926,608 3,051,515 4,780,158
Labor Cost 251,324 300,369 389,311 529,382
Electricity Cost 179,546 - 210,439 269,399 571,069
Chemicals Cost 202,768 224,205 196,015 479,871
Other Material Cost 326,948 403,046 634,519 1,321,575
Depreciation Cost 237,688 528,010 - 1,181,421 1,309,813
Other Maintenance Cost , 184,646 260,539 380,850 568,448
GROSS PROFIT 1,050,015 1,196,358 1,147,175 1,243,533
INTEREST (Repavment) 726,705 887,138 1,100,336 1,140,533
TAX PAYMENT : 145,490 108,227 16,394 36,050
NET PROFIT 177,820 200,993 30,445 : 66,950

1.4 JUSTIFICATION OF THE PROJECT
1.4.7 Present Conditions of Water Supply Sector

As a long term water supply plan, ADB conducted Master Plan Study of Vientiane City in 1972,
which was revised in 1975. After that, for almost 25 years, no long term planning have been

conducted for Vientiane Municipality.

In the last three years, water consumption has been increased remarkably due to the population
concentration in Vientiane, the capital of Lao P.D.R, as well as the expansion of water supply
service area and the advancement of living standard. Furthermore, it is expected in the New
Residential Development Plan and New Industrial Development Plan prepared by the
Government of Lao PD.R. and Vientiane Municipality that the city population and water

volume to be supplied by NPL water supply system will ‘increase steadily during the next

decade.
7.4.2 Outiine of the Existing Facilities

The present water supply system in the supply area of NPL is consisted with two main water
treatment plants, nine reservoirs and approximately 460 km (Diameter: 40 - 1,100mm) of water

pipeline network. Details are as follows:
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(1) Chinaimo Water Treatment Plant

The water treatment plant located by the Mekong River was constructed by ADB with the
capacity of 40,000 m*/day in 1980. In 1992 to 1996, the Government of Japan, through

grant-aid program, has camied out the Project for the Improvement of Water Supply

Facilities in Vientiane ‘Municipa]ity, expanding the capacity of Chinaimo WTP to

80,000m*/day in total.

(2) Kaolieo Water Treatment Plant

This WTP (supply capacity is 20,000m®/day) was constructed in 1964 through the grant-

aid program by the Government of Japan. Because of deterioration of plant facilities, the

Facility Upgrade and Improvement Projects were implemented in 1974 and 1983 by the

Govemment of Japan.

(3) Reservoirs

Reservoirs including elevated tanks have been constructed strategically to supply water by

gravity. However, no water flows into the elevated tanks during peak water consumption

hours due to low pressure in the distribution network., Total capacity of reservoirs

(17,460m”) is equivalent around to 4 hours of daily production.

Chinamo WTP ground
Kaolieo WTP ground
Phonekheng elevated
Phonethan elevated
Phonetong elevated
Salakham elevated
Dongdok elevated’
Dongdek ground ;
Xamkhe elevated 2,000 m*

(4) Transmission and Distribution Pipelines

In general, Steel pipes and DCIP have been used for more than 300mm dia. pipe, while

" PVC has been used for less than 300mm dia. pipe in the water distribution system.

Breakdown of the distribution pipelines by diaméter and material is as shown below.



Vienliane Waler Supply Development Projeci

01100
01000 486 0.1% 486

0s00

0800

0700 0.685 2.1% - 9.685

oeno 7.774 1.7% 7,774

0300 2,919 0.6% 2,919

0450 11.634 2.5% 4,590 7.044

0400 12,315 2.7% 1,440 | 10.875

0350 8,304 1.8% 4,040 4,264

0300 19,457 4.2% { 12,850 6.607

D250 18,640 4.1% 1,385 14,775 2,480
0200 51,724 11.2% | 10,337 60 | 39,754 88 1,485
0150 47,996 10.4% | 14,958 36 | 28,991 1 4,010
0100 48,647 10.8% 5,986 34,557 3,555 5,545

0s0

D80 9,045 2.0% 9,045

075 93,872 20.4% 8,305 77,165 8,312

065 2,698 0.6% 1,637 1,061

350 69,033 15.0% 41,702 7,394 | 18,689 1,248

(5) Booster Pump Station

Three (3) Booster Pump Stations were installed at KM6, KM18, and Nongteng for the

purpose of support the low-pressure area. However, pumps and other equipment have

been deteriorated due to aging and overloaded operations.

71.4.3 Problems and Constraints of the Present Water Suppiy System

In 1998, total population in Vientiane Municipality was approximately 570,000, however, the

population in the water supply service area was approximately 250,000 in Vientiane

Municipality, while only approximately 204,000 persons are receiving the service of water

supply in service area. In the whole Vientiane Municipality, the water coverage ratio was only

36%.

Average daily production of NPL in 1998 was 83,808 m*/day that calculates maximum daily
In 2000, maximum daily demand would reach their

production was as 92,880 m’/day.

maximum design capacity of existing facilities and additional water production will be urgently

needed.
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In addition to the above situation of shortage of water production, the expansion of water supply
capacity as well as distribution pipelines are urgently required for the Municipality considering
the conditions of development plan of the Municipality, expansion of service area in north, east

and west of non covered area, and radical population increase in the Municipality.

Low pressure of water supply system is also the prevalent problem in the existing water supply
facilities in the Municipality. The customers of north, northeast and northwest in the service
area complain their water supply pressure and can not receive water as desired. This is because

of installing too many connections and: extending the systems over longer distances to

topographically high area.
71.4.4 Objective of the Project

As mentioned above, the water supply conditions have been drastically changed along with
development of the Municipality from the time of previous Master Plan in 1972, To implement
and expand water supply facility strategically to cope with the shortage of water supply cépacity
against increasing water demand as well as the increase of population and expansion of
residential / industrial areas of the Municipality, it is required to prepare a long term water -
supply development plan, Master Plan, for strategic phased implementation program of water
supply facilities. Based on this Master Plan, the feasibility study that includes urgent

implementation program as well as basic design of new facilities shall be necessary to be

conducted.

7.5 DESIRABLE TIME OF THE COMMENCEMENT OF THE PROJECT

The Project needs to be commenced as early as possible to cope with the severe present

situation mentioned in the above 1.4,

1.6 EXPECTED FUNDING SOURCE AND/OR ASSISTANCE

For the implementation of the Project, NPL considers that it will be able to finance only project
administration cost including counterpart staff cost and domestic taxes and duties, and desired

that the entire study cost of the Project would be provided by the technical cooperation from the

Donor Country.
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As major water supply facilities of the Municipality have been constructed by the cooperation

of Japanese Government, it is expected that said technical cooperation would be provided by

Japanese Government through JICA (Japan International Cooperation Agency).

2. TERMS OF REFERENCE OF THE PROPOSED STUDY

2.7 NECESSITY/AJUSTIFICATION OF THE STUDY

For an effective and economical implementation of the Project, NPL needs a long-range,
comprehensive water supply development plan which provides, as final target, a basic picture of

water supply system in Vientiane Municipality after at least 20 years from now, as well as a

phased. development program to appréach the final target.

Such a long-range development plan needs to be prepared on the basis of a reliable forecast of

municipal population and water demand and also needs to be conmsistent with future

development and land use plans of the Municipality.

At the moment, however, NPL does not have any reliable-Jong-range water supply development

plan of this kind.
NPL, therefore, needs to carry out a-study to formulate a long-range, comprehensive water

supply development plan for Vientiane Municipality urgently to cope with problems

aforementioned, but does not have engineering staffs and financial resource enough to do so by

itself.

2.2 OBJECTIVES OF THE STUDY

The objectives of the Study is as follows:

(1) To formulate a Jong-range, comprehensive water supply development plan (Master Plan) to

satisfactorily meet the municipal water demand of Vientiane Municipality for a period of at
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Jeast 20 vears to come, accompanied with a phased development program for a strategic

step-wise implementation.
(2) To conduct a Feasibility Study on the first prionty project and prepare urgent

implementation program as well as basic design of necessary new facilities identified in the

Master Plan.

(3) To carry out technology transfer to improve the technical capabilities of the counterpart staff
of the NPL concemed.
2.3 AREA TO BE COVERED BY THE STUDY

In the first place, the Study should cover the entire administrative area of Vientiane

Municipality, approximately 5,300 ha as the Study area.

Upon the study on the study area, Master Plan area will be defined.

2.4 SCOPE OF THE STUDY

The scope to be covered by the Study will be described as follows:

2.4.1 Basic Study

Basic Study will be conducted to gain a realistic understanding or estimate of the following:

(1) Future water demand to be met by NPL water supply
2) Prospective water sources for NPL’s future use, including existing ones
(3) Conditions and Deficiencies in the existing Vientiane Municipality water

supply systém
(4) Financial, operational and managerial capability of NPL

For this purpose, the following data and information will be collected, analyzed and evaluated:

(1) Natural conditions

(2) Socio-economic conditions

(3) Environmental conditions

(4) City de{'slopment plan and land use
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(5)
(6)
(7)
(8)
(9)

Previous related plans and studies for water supply and sanitation
Existing water supply system and related facilities

Water use, water supply conditions including UFW
Organization, operation and managementiof NPL

Other relevant ongeing or planned projects

Execution of Survey and Investigation for Master Plan

The items specified below shall be covered by the survey and investigation required for the

Study:
(1)

2)

(3)
(4)

(6)

Longitudinal profiles and cross sectional. surveys of roads for proposed main
pipelines;

Existing facilities condition surveys on major structures of water supply
system;

Topographical survey at 1:2000 scale of the proposed sites of major structures;
Site investigation and study to determine the geology and soil properties at the
sites of proposed of major structures.

Questionnaire survey for awareness study of the citizens on environmental
protection, willingness to pay, etc.;

‘Water guantity survey for the major rivers of proposed intake facilities;

2.4.2 Formulation of Master Plan

Taking the result of Basic Study into consideration, a Jong-range, comprehensive water supply

development plan will be formulated. The long-range plan will inclﬁdé, among others, the

following;

(D
(2)
(3)

(4)
(5)
(6)

G
(8)
(©)
(10)

Formulation of goals and targets

Formulation of basic development policy and strategy

Formulation of planning framework, such as service area and population, water
demand, unaccounted for water (UFW) .ratio, gtc.

Study and evaluation of alternative development plan

Selection of a best development plan

‘Recommendations on organization, operation and management

Stage-wise development program
Identification of a priority project
Study on possibility of establishment of National Water Supply Training Center

Study on prevention and reduction of UFW
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2.4,3 Feasibility Study and Urgent Implementation Program

A Feasibility Study will be conducted to confirm the feasibility of the priority project identified

in the Master Plan. Also an urgent implementation program if necessary will be prepared for

urgent needs of construction of new water supply facilities. For this purpose, the study will

include, among others, the following aspects of the priority project:

2.4,

2N
ol
Y]

Additional and supplemental data / information collection and analysis
Additional topographical and geological surveys for proposed major structures
Water quality survey for proposed intake rivers

Pilot study and survey for control of UFW

Planning framework

Preliminary design of proposed facilities and works

Basic design of new facilities for urgent implementation program
Operation, Maintenance and management plan

Cost estimate

Financing blan

Financial evaluation

Economic evaluation

Environmental impact assessment (EIA)

Implementation schedule

This aspect will include training and the transfer of technical knowledge to selected NPL

employees including:

M

Technical assistance in carrying out the necessary surveys and investigations
through on-the-job training;

Technical seminar during the study stage, and;

Training of selected NPL staff in Japan to provide a broader knowledge of

water supply facilities and management system improvement.



Vientiane Weter Supply Development Project

2.5 STUDY SCHEDULE

The Study s expected to be carried out in accordance with the schedule shown in Attachment-3

by the required experts shown in attachment-4.
2,6 EXPECTED MAJOR OUTPUTS OF THE STUDY

The following reports will be prepared in English and submitted to NPL as the major outputs on

the Study.

(1) INCEPTION REPORT
Twenty (20) copies of Inception Report will be prepared and submitted to NPL at the

commencement of the site work in Laos. The report will include, among others, basic study

policies, methodology, work schedule and assignment schedule,

(2) PROGRESS REPORT NO.1
Twenty (20) copies of Progress Report No.1 will be prepared and submitted to NPL at the end

of the first site work in Laos. The report will state, among others, the progress of the study and

data and information obtained during the first work in Laos.

(3) INTERIM REPORT
Twenty (20) copies of Interim Report will be prepared and submitted to NPL at the

commencement of the second site wark in Laos. The report will present, among others, the

results of study on basic planning factors, formulation of a long-range development plan and

identification of a priority project.

(4) PROGRESS REPORT NO.2
Twenty (20) copies of Progress Report No.2 will be prepared and submitted to NPL at the end

of the second site work in Lacs. The report will state, among others, the progress of the study

and data and information obtained during the second site work in Laos.

(5) DRAFT FINAL REPORT
Twenty (20) copies of Draft Final Report will be prepared and submitted to NPL at the
beginning of the third site work in Laos. The report will include all the conclusions of the s’mdy

and will be accompanied with a sunﬁmary and necessary supporting materials including

drawings.
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(6) FINAL REPORT
Thirty (30) copies of Final Report will be prepared and submitted to NPL within thirty (30) days

after receipt of NPL comments on Draft Final Report.

3. FACILITIES AND INFORMATION TO BE PROVIDED
TO THE STUDY TEAM BY NPL

3.7 COUNTERPART PERSONNEL

The NPL will provide necessary number of its staffs to work closely with the Japanese Study
Team throughout the entire length of the Study period. The staffs to be selectéd for this purpose

will be those who have a bachelor degree in engineering and/or economics.

3.2 DATA, INFORMATION, DOCUMENTS, MAPS, ETC. RELATED
TO THE STUDY

The NPL will prO\}ide the Study Team with all available data, information, documents, maps,

ete. related to the Study.

4. GLOBAL ISSUES

4.1 IMPACTS OF THE PROJECT ON THE ENVIRONMENT

The Project is expected to produce no negative impacts on the environment, but to contribute to

the health and hygiene of residents and to the improvement of the entire living environment.
The development of water supply 1s effective in the prevention of communicable diseases as

well as in helping the public understand how important it is to preserve water resources in terms

of both their quality and guantity for their own health and déi]y lives.



Vienliane Weler Supply Developmen! Projecl

The Project will eventually expand the existing piped water supply system and provide more
women with easier access to safe water, relieving them of their current hardship work to secure

and maintain safe water from rivers, ponds or wells over a distance in adequate volume for

consumption at homes.

5. UNDERTAKING OF THE GOVERNMENT OF THE LAO PEOPLE’S
 DEMOCRATIC REPUBLIC

In order to facilitate the smooth and efficient of the Study, the Government of the Lao People’s

Democratic Republic Shall take necessary measures:

(1) To secure the safety of the Study team,
(2) To permit the members of the Study team to enter, leave and sojourn in the Lao People’s

Democratic Republic in connection with their assignment therein, and exempt them from
alien registration requirements and consular fees,

(3) To exempt the Study team from taxes, duties and any other charges on equipment,
machinery and other materials brought into and out of the Lao People’s Democratic
Republic for the conduct of the Study,

(4) To exempt the Study team from income tax and charges of any kind imposed on or in
connection with any emoluments or allowances paid to the members of the Study team for
their services in connection with the implementation of the Study,

(5) To provide necessary facilities to the Study team for remittance as well as utilization of the
funds introduced in the Lao People’s Democratic Republic from Japan in connection with
the implementation of the Study,

(6) To secure permission for entry into private properties or restricted areas for the conduct of
the Study,

(7) To secure permission for the Study team to take all data, documents and necessary
materials related to the Study out of the Lao People’s Democratic Republic to Japan, and

(8) To provide medical services as needed. Its expenses will be charged to members of the

Study team.
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6. CLAINMS AGAINST THE JAPANESE STUDY TEAM

The Government of the Lao People’s Democratic Republic shall bear claims, if any arise against
member(s) of the Japanese Study team resulting from, occurring in the course of or othenwise
connected with the discharge of their duties in the implementation of the Study, except when

such claims arise from gross negligence or willful misconduct on the part of the member of the

Study team.

"7 COUNTERPART AGENCY/COORDINATING BODY
The NPL of MCTPC shall act as a counterpart agency to the Japanese Study team and also as a

coordinating body in relation with other governmental and non-governmental organizations

concerned for the smooth implementation of the Study.
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Organization chart of NPL
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[Attachment - 3]
STUDY TIME SCHEDULE

MASTER PLAN STUDY

1. Review of Relevant Studies

[N)

Collection of Data and Information

L)

Survey and Investigation

4. Study and Analysis

5.  Tormulation of Master Plan

6. Selection of Priority/Urgent Project

FEASIBILITY STUDY

Investigation

7. Additional Data Collection, Survey and

8. Preparation of Urgent Plan

9.  Preliminary Design/ Basic Design

10. Construction Plan and Cost Estimate

11. Economic Evaluation

12. Pilot Study / Survey for UFW

REPORTING

A A A- A A A
Tnception Progress Interim Progress Draft Final
Report Report (1) Report Report (2) Final Report

Report
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[Attachment - 4]

LIST OF EXPERTS REQUIRED

TemNo. | - % Desigoation - o | Mon-Month
1 Team Leader / Waler Supply Engineer 13
2 Water Supply Planning Engineer 13
3 Water Supply Design Engineer 10
4 Water Supply Pipeline Engineer 10

5 M/E Facility Design Engineer 4
6 Operation and Maintenance Expert 4
7 UFW Control Expert : 10
8 Leakage Survey Expert 4
9 Tariff Study / Financial Expert ‘ | 8
10 Institution Management Expert / Socio-economist 8
11 Water Quality Expert / Environmental Engineer 4
12 Quantity Surveyor / Construction Planner 4
13 Survey / Soil Expert 4

Total 96
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MINUTES OF MEETING
ON

THE PREPARATORY STUDY OF VIENTIANE WATER SUPPLY DEVELOPMENT PROJECT
AGREED UPON BETWEEN

MINISTRY OF COMMUNICATION, TRANSPORT, POST AND CONSTRUCTION
(WATER SUPPLYAUTHORITY) '

AND
JAPAN INTERNATIONAL COOPERATI ON AGENCY

Vientiane, 27" August 2002
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Director General of WASA
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Mr. Bounthong Praseutsak

Deputy Director,

Department of Communication,

Transport, Post and Construction (DCTPC)

Vientiane Prefecture, Lao PDR

g L

Mr. Senichi Kimura,
Team Leader,
Japan International Cooperation Agency

Japan



In response to the official request of the Government of Lao People’s Democratic Republic
(hereinafter referred to as “Lao PDR™), the Japan International Cooperation Agency (hereinafter
referred to as “JICA™) dispatched the Preparatory Study Team (hereinafter referred to as “the Team™),
headed by Mr. KIMURA Senichi, to Lao PDR from August 21% to August 27", 2002 to discuss the
Scope of Work (hereinafter referred to as “S/W”) for the Study on Vientiane Water Supply
Development Project in Lao PDR (hereinafter referred to as “the Study™). | |

During its stay in Lao PDR, the Team carried out field surveys in the study area, and held a series of
discussions with Department of Housing and Urban Planning (hereinafter referred to as “DHUP™) and
Water Supply Authority (hereinafter referred to as “WASA”), Ministry of Communication, Transport,
Post and Construction (hereinafter referred to as “MCTPC™); Department of Communication,
Transport, Post and Cohstmction (hereinafter referred to as “DCTPC”) to Vientiane Prefecture; NAM
PAPA Vientiane (hereinafter referred to as “NPV™), and other authorities also concerned with the

Study. The list of those who attended the series of meeting on from August 21* to and 27*, 2002 is

shown in Appendix 1.

The results of discussions and agreements between the Team and Lao side are as follows.

i. Duplication with Proposed AFD Study
The Team pointed that the Study would overlap with the proposed French Development Agency

(hereinafier referred to as “AFD”) Study of “Principal diagram study on clean water supply network
production system in Vientiane Municipality”. The Lao side assured to clarify demarcation between the
above-mentioned studies and to take necessary measures including modification of terms of reference
for the proposed AFD Study for avoiding such duplication. However, the Team explained that a written
AFD acceptance would be required to allow the Study be carried out in line with objectives and study

areas of the “Master Plan: Vientiane Water Supply Development Project” November 1999.

2. Further Action
Both sides agreed that S/W and Minutes of Meeting for the Study attached herewith would be signed

upon when JICA could receive a written AFD acceptance of modification mentioned above.



APPENDIX 1
LIST OF PARTICIPANTS

(Lao PDR side)
Ministry of Communication, Transport, Post and Constraction
Department of Housing and Urban Planning

Mr. Bounlenam Sisounlath
Cabinet Office
Mr. Chansy Nouanmaly
Water Supply Authority (WASA)
Dr. Somphone Dethoudom
Mr. Noupheuak Virabouth

Nam Papa Vientiane (NPV)
Mr. Daophet Bouapha
Mr. Sisamone Kongmany
Mr. Saisamon Thanunavongsa

Vientiane Prefecture

Director General
Director of International Relations Division

Director General
Deputy Director General

General Manager
Project Manager
Deputy Project Manager

Department of Communication, Transport, Post and Construction

Mr. Bounthong Praseutsak

(Japanese side)
Preparatory Study Team

Mr. Senichi Kimura
Mr. Yoshiki Omura
Mr. Hajime Shimazaki
Ms . Yumniko Honda
Mr. Fumio Fukuda
Ms. Chizuko Thara

JICA Lao PDR Office
Mr. Nobuaki Miyata
Mr. Hiroshi Hidaka

JICA Expert of Water Supply
Mr. Yasuhiro Kawashima

Deputy Director

Team Leader

Water Supply Planning

Water Supply Administration

Study Planning and Pre-Evaluation
Water Supply Facility

Consideration on Social Enviromment

Deputy Resident Representative
Assistant Resident Representative

JICA Expert dispatched to WASA
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L INTRODUCTION

In response to the request of the Government of Lao People’s Democratic Republic
(hereinafter referred to as “the Government of Lao PDR™), the Government of Japan decided
to conduct the Study on Vientiane Water Supply Development Project in Lao PDR
(hereinafter referred to as “the Study™) in accordance with the relevant laws and regulations

in force in Japan.

Accordingly, Japan International Cooperation Agency (hereinafter referred to as “JICA™),
the official agency responsible for implementation of the technical cooperation programmes
of the Government of Japan, will undertake the Study in close cooperation with the

authorities concerned of the Government of Lao PDR.

The present document sets forth the scope of work with regard to the Study.

‘HO.  OBJECTIVES OF THE STUDY
The objectives of the Study are:

1. to review the master plan of water supply development of Vientiane Municipality for
the target year 2020;

2. to conduct a feasibility study on priority project(s) identified in the revised master

plan; and

to pursue technology transfer to the counterpart personnel in.the course of the Study.

(V3]

III. STUDY AREA
The Study would cover the present and planned service areas of the “Master Plan:

Vientiane Water Supply Development Project” November 1999 (Refer to Appendix1).

Iv.  SCOPE OF THE STUDY

Phase I: Basic Study
1. Collection and analysis of the existing data and information related to the Study;

2. Field reconnaissance and survey:

(1) Existing water supply facilities, L
(2) Current conditions of unaccounted-for water, and

(3) Water sources;
k({\ Zg&‘ '{
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Water quality analysis;

Survey on willingness and affordability to pay for water supply service;
Review and analysis of the on-going plans and projects related to the Study;
Institutional and management capacity assessment of Nam Papa Vientiane; and
Evaluation of present water supply conditions and identification of problems.

Phase II: Review of the Master Plan

7.
8.
9.

S

Water demand forecast and formulation of planning framework;
Establishment of basic development policies, g

Comparative study on technical alternatives of water supply schemes;
Schematic lay-out plan of the facilities;
Action plan for unaccounted-for water reduction;

Plan for strengthening institutional and management capacity of Nam Papa

oo g gt o ac
oais ana strategies;

Vientiane;

Preliminary cost estimation;

Phasing implementation plan;

Initial environmental examination (IEE); and

10. Evaluation of the revised mater plan and selection of priority project(s).

Phase I1I: Feasibility Study on the Priority Project(s)

1.

r

V%N s W

Supplemental data collection and analysis;
Topographic survey and geological survey;
Water quality analysis;

Preliminary design of the facilities;
Operation and maintenance plan;
Management and human resources development plan;
Cost estimation and financial analysis;
Environmental impact assessment (E1A);
Project evaluation:

(1) Economic and financial evaluation,

(2) Social and environmental evaluation, and

(3) Technical evaluation;

10. Formulation of implementation schedule.



V.

SCHEDULE OF THE STUDY

The Study will be carried out in accordance with the tentative schedule shown in the

attached sheet of Appendix 2.

VL

REPORT

JICA shall prepare and submit the following reports in English to the Government of Lao

PDR.

1.

[O%)

VIL

Inception Report:
Twenty (20) copies at the commencement of the Study in Lao PDR

Progress Report:
Twenty (20) copies at the end of Phase 1

Interim Report:
Twenty (20) copies at the end of Phase II

* Draft Final Report:

Twenty (20) copies at the end of the Study
The Government of Lao PDR shall submit their comments within one (1) month after

the receipt of the Draft Final Report
Final Report:

Thirty (30) copies within one (1) month after the receipt of the comments on the
Draft Final Report

UNDERTAKING OF THE GOVERNMENT OF LAO PDR

To facilitate the smooth conduct of the Study, the Government of Lao PDR shall take

necessary measures:
(1) to secure the safety of the Japanese Study Team;

(2) to permit the members of the Japanese Study Team to enter, leave and sojourn in
'Lao PDR for the duration of their assignment therein and exempt them from alien

registration requirements and consular fees;

(3) to exempt the members of the Japanese Study Team from taxes, duties and other
charges on equipment machinery and other materials brought into Lao PDR for

the conduct of the Study;

(4) to exempt the members of the Japanese Study Team from income tax and charges
of any kind, imposed on or in connection with any emoluments of allowance paid



Ul

to-the members of the Japanese Study Team for their services in connection with

the implementation of the Study;

(5) to provide necessary facilities to the Japanese Study Team for remittance as well
as utilization of the funds introduced into Lao PDR from Japan in connection with

the implementation of the Study;

(6) to secure permission for entry into private properties or restricted areas for the

(7) to secure permission for the Japanese Study Team to take all data and documents
(including photographs) related to the Study out of Lao PDR to Japan; and

(8) to provide medical services as needed. Its expenses will be chargeable to

members of the Japanese Study Team.

The Government of Lao PDR shall bear claims, if any arise against members of the
Japanese Study Team resulting from, occurring in the course of, or otherwise
connected with the discharge of their duties in the implementation of the Study, except
when such claims arise from grass negligence or willful mis-conduct on the part of the

member(s) of the Japanese Study Team.

Water Supply Authority (hereinafter referred to as “WASA™), Ministry of
Communication, Transport, Post and Construction (hereinafter referred to as
“MCTPC”) shall be the executing agency and coordinating body in'relations with
other governmental and non-governmental organizations for smooth implementation
of the Study. Department of Communication, Transport, Post and Construction
(heremafter referred to as DCTPC) through State-owned Enterprise Nam Papa

Vientiane shall be the implementing agency.

WASA shall at its own expense, provide the Japanese Study Team with the following,

in cooperation with other organizations concerned;
(1) available data and information related to the Study,

(2) counterpart personnel,
(3) suitable office spaces with necessary equipment in Namt Papa Vientiane, and

(5) credentials or identification cards.



VIIO. CONSULTATION

JICA and WASA shall consult with each other in respect of any matter that may arise from
or in connection with the Study.
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Appendix 2

TENTATIVE STUDY SGHEDULE

Month 112131415161 7}1819110111112113]14
Schedule
5 Report a A A ~ & A
| | IC/R P/R IT/R DF/R F/R

1G/R: Inception Report
P/R: Pfogress Report
IT/R: Interim Report
DF/R: Draft Final Report
F/R: Final Report
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In response to the official request of the Government of Lao People’s Democratic Republic
(hereinafter referred to as “Lao PDR”), the Japan Intemnational Cooperation Agency (hereinafter
referred to as “JICA™) dispatched the Preparatory Study Team (hereinafter referred to as “the Team™),
headed by Mr. KIMURA Senichi, to Lao PDR from August 21 to August 27" 2002 to discuss the
Scope of Work (hereinafter referred to as “S/W”) for the Study on Vientiane Water Supply
Development P]‘O_]BC’[ inLao PDR (hereinafter referred to as “the Study™).

During its stay in Lao PDR, the Team carried out field surveys ih the study area, and held a series of
discussions with Department of Housing and Urban Planning (hereinafter referred to as “DHUP”) and
Water Supply Authority (hereinafter referred to as “WASA”), Ministry of Communication, Transport,
Post and Construction (hereinafter referred to as “MCTPC”); Department of Cémmunication,
Transport, Post and Construction (hereinafter referred to as “DCTPC”) to Vientiane Prefecture; NAM
PAPA Vientiané (lereinafier referred to as “NPV™), and other authorities also concerned with the

Study. The list of those who attended the series of meeting on from August 21 to and 27"% 2002 is

shown in Appendix 1.

For the better understandings the Minutes of Meeting summarizes the result of discussions and

agreements between the Team and Lao side as follows.

1. Title of the Study
Both the Lao side and the Teamn agreed the title of the Study as “the Study on the Vientiane Water

Supp]y Development Project in Lao PDR”.

2. Target year
With due consideration to a time horizon employed for the current national development plans, both

sides agreed to -conduct water demand forecast of the long-term planning up to 2020. However, the
Team proposed that facility planning be drawn on time horizon up to 2015, which would allow 13
years time span. From lessons leamnt in ASEAN countries, the Team explained that rapid population
growth would cause high demand for economic and social infrastructure and eventual Teview/ revision

of master plans with about 10 years time span. The Lao side agreed that such components as facility

Sy

planning and capital disbursement schedule would be prepared up to 2015.
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3. Counterpart personnel
Both sides emphasized the importance of technology transfer through on-the-job training in the

-Study for capacity building and human resource development for Lao side.

4. Counterpart training in Japan
~ Lao side requested a training of Lao counterpart(s) in Japan. The Team agreed to convey this request

to JICAH.Q.

5. Coordination Meeting
Both sides agreed that regular coordination meeting should be held among the stakeholders, such as

DHPU, WASA, DCTPC, NPV, JICA Study Team, AFD Consultants Team, AFD Representative, and
~ JICA Representative during the Study.

6. Transportation
The Lao. side requested the Team to provide transportation costs (vehicles) for the conduct of the

Study at JICA’s own expense. The Team agreed to convey this request to JICA H.Q. for the positive

consideration.

7. Workshop/ Seminar
Both sides agreed to hold the workshop(s) and seminar(s) in the Study for the purpose of better
understandings of the Study and techno]ogy transfer. The Lao side requested the Team to cover some

costs for the workshop(s) and seminar(s). The Team agreed to convey this request to JJICA H.Q..

8. Reports
The Lao side requested to attach the brief summary in Lao to the Final Summary Report. The Team

agreed to convey this request to JICA H.Q. for the positive consideration. Both sides agreed that
English version shall prevail in the case of arising any doubt.
9. Others

Both sides agreed that the results of the Study would be opened to the public, in principle, in order to

achieve maximum use of the Study results.

Wi
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APPENDIX 1

{L.ac PDR side)

LIST OF PARTICIPANTS

Ministry of Comumunication, Transport, Post and Construction
Department of Housing and Urban Planning

Mr. Bounleuam Sisoulath
Cabinet Office
Mr. Chansy Nonanmaly

Water Supply Authonity (WASA)

Dr. Somphone Dethoudom
Mr. Noupheuak Virabouth

Nam Papa Vientiane (NPV)
Mr. Daophet Bouapha
Mr. Sisamone Kongmany
Mr. Saisainon Thammavongsa

Vientiane Prefecture -

Director General

Director of Intemational Relations Division

Director General
Deputy Director General

General Manager
Project Manager
Deputy Project Manager

Department of Communication, Transport, Post and Construction

Mr. Bounthong Praseutsak

(Japanese side)
Preparatory Study Team

Mr. Senichi Kimura
Mr. Yoshiki Omura
Mr. Hajime Shimazaki
Ms . Yumiko Honda
Mr. Fumio Fukuda
Ms. Chizuko Thara

JICA Lao PDR Office
Mr. Nobuaki Miyata
Mr. Hiroshi Hidaka

JICA Expert of Water Supply
Mr. Yasuhiro Kawashima

Deputy Director

Team Leader

Water Supply Planning

Water Supply Administration

Study Planning and Pre-Evaluation
Water Supply Facility

Consideration on Social Environment

Deputy Resident Representative
Assistant Resident Representative

JCA Expert dispatched to WASA
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- SCOPE OF WORK
FOR |
THE STUDY ON VIENTIANE WATER SUPPLY DEVELOPMENT PROJECT
AGREED UPON BETWEEN |

MINISTRY OF COMMUNICATION, TRANSPORT, POST AND CONSTRUCTION
(WATER SUPPLY AUTHORITY)

AND
JAPAN INTERNATIONAL COOPERATION AGENCY

Vientiane, 16 October 2002
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Director General of WASA - Resident Representative,
Ministry of Communication, JICA Laos Office

Transport, Post and Construction

Lao PDR

Dr. Thongdam Xayphrakassa

Director General,
Department of Communication,
Transport, Post and Construction (DCTPC)

Vientiane Prefecture, Lao PDR
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L INTRODUCTION

In response to the request of the Government of Lao People’s Democratic Republic
(hereinafter referred to as “the Government of Lao PDR™), the Government of Japan decided
to conduct the Study on Vientiane Water Supply Development Project in Lao PDR
(hereinafter referred to as “the Study™) in accordance with the relevant laws and regulations

in force in Japan.

Accordingly, Japan International Cooperation Agency (hereinafter referred to as “IICA™),
the official agency responsible for implementation of the technical cooperation programmes
of the Government of Japan, will undertake the Study in close cocperation with the

authorities concerned of the Government of Lao PDR.

The present document sets forth the scope of work with regard to the Study.

BJECTIVES OF THE STUDY

The objectives of the Study are:

Q

11.

1. to review the master plan of water supply development of Vientiane Municipality for
the target year 2020,
2. to conduct a feasibility study on priority project(s) identified in the revised master

plan; and
to pursue technology transfer to the counterpart personnel in the course of the Study.

\US]

iIl. STUDY AREA
The Study would cover the present and planned service areas of the “Master Plan:
Vientiane Water Supply Development Project” November 1999 (Refer to Appendix1).

IV. SCOPE OF THE STUDY

Phase I: Basic Study
1. Collection and analysis of the existing data and information related to the Study;
2. Field reconnaissance and survey: |
(1) Existing water supply facilities,
(2) Current conditions of unaccounted-for water, and

(3) Water sources;

~ 108 — : y



N o v e W

Water quality analysis; _

Survey on willingness and affordability to pay for water supply service;
Review and analysis of the on-going plans and projects related to the Study;
[nstitutional and management capacity assessment of Nam Papa Vientiane; and
Evaluation of present water supply conditions and identification of problems.

Phase IT: Review of the Master Plan

W

o s W

7.
8.
9.

Water demand forecast and formulation of planning framework;
Establishment of basic development policies, goals and strategies;
Comparative study on technical alternatives of water supply schemes;
Schematic lay-out plan of the facilities;

Action plan for unaccounted-for water reduction;

Plan for strengthening institutional and management capacity of Nam Papa
Vientiane;

Preliminary cost estimation;

Phasing implementation plan;

Initial environmental examination (IEE); and

10. Evaluation of the revised mater plan and selection of priority project(s).

Phase 111: Feasibility Study on the Priority Projeci(s)

1.

o

o e W

Supplemental data collection and analysis;
Topographic survey and geological survey;

Water quality analysis,

Preliminary design of the facilities;

Operation and maintenance plan;

Management and human resources development plan;
Cost estimation and financial analysis;
Environmental impact assessment (EIA);
Project evaluation:

(1) Economic and financial evaluation,

(2) Social and environmental evaluation, and

(3) Technical evaluation;

10. Formulation of implementation schedule.



V.

SCHEDULE OF THE STUDY

The Study will be carried out in accordance with the tentative schedule shown in the

attached sheet of Appendix 2.

VI

REPORT

JICA shall prepare and submit the following reports in English to the Government of Lao

PDR.

1.

S

(V8]

VIL

Inception Report:
Twenty (20) copies at the commencement of the Study in Lao PDR

Progress Report:
Twenty (20) copies at the end of Phase |

Interim Report: :
Twenty (20) copies at the end of Phase 11

Draft Final Rep(ﬁ‘t:
Twenty (20) copies at the end of the Study ‘
The Governmenti of Lao PDR shall submit their commients within one (1) month after

the receipt of the Draft Final Report
Final Report:

Thirty (30) copies within one (1) month after the receipt of the comments on the
Draft Final Report :

UNDERTAKING OF THE GOVERNMENT OF LAO PDR

To facilitate the smooth conduct of the Study, the Government of Lao PDR shall take

necessary measures:
(1) to secure the safety of the Japanese Study Team,

(2) to permit the members of the Japanese Study Team to enter, leave and sojourn in
Lao PDR for the duration of their assignment therein and exempt them from alien

registration requirements and consular fees;

(3) to exempt the members of the Japanese Study Team from taxes, duties and other
charges on equipment machinery and other materials brought into Lao. PDR for

the conduct of the Study;

(4) to exempt the members of the Japanese Study Team from income tax and charges
of any kind, imposed on or in connection with any emoluments of allowance paid

D N,

— 110 —



|93}

to the members of the Japanese Study Team for their services in connection with

the implementation of the Study; -

(5) to provide necessary facilities to the Japanese Study Team for remittance as well
as utilization of the funds introduced into Lao PDR from Japan in connection with

the implementation of the Study;

(6) to secure permission for entry into private properties or restricted areas for the

conduct of the Study;

(7) to secure permission for the Japanese Study Team to take all data and documents
(including photographs) related to the Study out of Lao PDR to Japan; and

(8) to provide medical services as needed. Its expenses will be chargeable to

members of the Japanese Study Team.

The Government of Lao PDR shall bear claims, if any arise against members of the
Japanese Study Team resulting from, occurring in the course of, or otherwise
connected with the discharge of their duties in the implementation of the Study, except
when such claims arise from grass negligence or willful mis-conduct on the part of the

member(s) of the Japanese Study Team.

Water Supply Authority (hereinafter referred to as “WASA™), Ministry of
Communication, Transport, Post and Construction (hereinafter referred to as
“MCTPC”) shall be the executing agency and coordinating body in relations with
other governmental and non-governmental organizations for smooth implementation
of the Study. Department of Communication, Transport, Post and Construction
(hereinafter referred to as DCTPC) through State-owned Enterprise Nam Papa

Vientiane shall be the implementing agency.

WASA shall at its own expense, provide the Japanese Study Team with the following,

1n cooperation with other organizations concerned:
(1) available data and information related to the Study,

(2) counterpart personnel,
(3) suitable office spaces with necessary equipment in Nam Papa Vientiane, and

(5) credentials or identification cards.
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VIII. CONSULTATION

JICA and WASA shall consult with each other in respect of any matter that may arise from

or in connection with the Study.
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Appendix 2

TENTATIVE STUDY SCHEDULE

Month 11213lalslel78]9l10]11]12]13]14
Schedule ? e | |
IC/R P/R IT/R - -DF/R F/R

|C/R: Inception Report
P/R: Progress Report
IT/R: Interim Report

DF/R: Draft Final Report
F/R: Final Report
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MINUTES OF MEETING
ON

' SCOPE OF WORK

AGREED UPON BETWEEN

MINISTRY OF COMMUNICATION, TRANSPORT, POST AND CONSTRUCTION-
(WATER SUPPLY AUTHORITY)

AND
| JAPAN INTERNATIONAL COOPERATION AGENCY

Vientiane, 16 October 2002
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In response to the official request of the Government of Lao People’s Democratic Republic (hereinafter
referred to as “Lao PDR”), the Japan International Cooperation Agency (hereinafter referred to as “JICA™)
dispatched the Preparatory Study Team (hereinafter referred to as “the Team”), headed by Mr. KIMURA
Senichi, to Lao PDR from August 21% to August 27, 2002 to discuss the Scope of Work (hereinafter
referred to as “S/W”) for the Study on.Vientiane Water Supply Development Project in Lao PDR

(hereinafter referred to as “the Study™).

.During its stay in Lao PDR, the Team carried out field surveys in thc study area, and held a series of
discussions with Department of Housing and Urban Planning (hereinafter referred to as “DHUP”) and
Water Supply Authority (hereinaﬁer referred to as “WASA”), Ministry of Communication, Transport,
Post and Construction (hereinafter referred.to as “MCTPC”); Department of Communication, Transport,
Post and Construction (hereinafter referred to as “DCTPC”) to Vientiane Prefecture; NAM PAPA
Vientiane (hereinafter referred to as “NPV”™), and other authorities also concemed with the Study. The list

of those who attended the series of meeting on from August 21* to and 27", 2002 is shown in Appendi:'\l

For the better understandings the Minutes of Meeting summarizes the result of discussions and

agreements between the Team and Lao side as follows.

1. Title of the Study ,
Both the Lao side and the Team agreed the title of the Study as *“the Study on the Vientiane Water

Supply Development Project in Lao PDR”.

2, Target year

With due consideration to a time horizon employed for the current national development plans, both
sides agreed to conduct water demand forecast of the lon g—teim planning up to 2020. However, the Team
proposed that facility planning be drawn on time horizon up to 2015, which would allow 13 years -
span. From lessons learnt in ASEAN countries, the Team explained that rapid population growth would
cause high demand for economic and social infrastructure and eventual review/ revision of master plans
with about 10 years time span. The Lao side agreed that such components as facility planning and capital

disburserent schedule would be prepared up to 2015.

3. Demarcation with AFD study 7
The Japanese side understood that the Lao side was considering conducting a study on Vientiane water

supply under French technical assistance. To avoid duplication of the studies, the Japanese side proposed

the following demarcation, and the Lao side agreed on it.
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JICA study will cover review of the “Master Plan: of Vientiane Water Supply Development Project”

November 1999. JICA will also conduct feasibility studies on such components as surface water
abstraction, treatment, and clear »&ate1 transmission up ta storage famhnes and organization management
of Nam Papa Vientiane. AR 77‘:;, i mz _ ﬂf‘ﬁ:{’ d2%e ""’

On the other hand, AFD will carry out a study on improvement of dlstubutxon pipeline networks on the
basis of conclusion of review of the Master Plan to be conducted by JICA.

This demarcation with AFD study is clearly shown in appendix 1.

4. Counterpart personnel
Both sides emphasized the importance of technology transfer through on-the-job training in the Study

for capacity building and human resource development for Lao side.

S. Counterpart training in Japan
Lao side requested a training of Lao counterpart(s) in Japan. The Team agreed to convey this request to

JICA H.Q.

6. Coordination Meeting
Both sides agreed that regular coordination meeting should be held among the stakeholders, such as

DHUP, WASA, DCTPC, NPV, JICA Study Team, AFD Consultants Team, AFD Representative, and JICA

Representative during the Study.

7. Transportation
The Lao side requested the Team to p10v1de transportation costs (vehicles) for the conduct of the Study

at JICA own expense. The Team agreed to convey this request to JICA H.Q. for the positive consideration.

3. Workshop/ Seminar

Both sides agreed to hold the rworkshop(s) and seminar(s) in the Study for the purpose of better
understandings of the Study and technology transfer. The Lao side requested the Team to cover some costs
for the workshop(s) and seminar(s). _THe Team agreed to convey this request to JICA H.Q..

9. Reports
The Lao side requested to attach the brief summary in Lao to the Final Summary Report. The Team

agreed to convey this request to JICA H.Q. for the positive consideration. Both sides agreed that English

version shall prevail in the case of arising any doubt.

10. Others
Both sides agreed that the results of the Study would be opened to the public, in principle, in order to

achieve maximum use of the Study resulis.

>
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Appendix 1

DEMARCATION FOR VIENTIANE WATER SUPPLY DEVELOPMENT PROJECT

Phasel
Basic Study

1.

To conduct base line studies on|

water demand survey etc.

Phase ||
Master Plan
Study

To review the existing master
plan originally prepared by the
Japanese expert in Nam Papa
Lao (Vientiane) regarding
water supply development for
the target year of 2020.

To revise the master plan for
water supply development
(referred to as "Revised Master
Plan") in the study area
(referred to as "Vientiane
Prefecture™)

JICA Study AFD Study Expected Time Table
L . : g L : from December 2002
0. To mobilize and prepare for the respective study schedule /January 2003

to the end of February
/March 2003
(tentative)

. Torefer the Revised Master
Plan reviewed and formulated
by the Japanese study team

To set up the ohjectives and to
identify priority project(s) for
the Feasibility study especially
focused on water production
and transmission pipeline

. To set up the objectives and to
identify priority project(s) for
the Feasibility study especially
focused on distribution
pipeline system

to March 2003 .
(tentative)

Phase lll
Feasibility

Ctridvy
STUCY

To conduct a feasihility study
on priority project(s) identified:
- Water treatment plant (Newly
construction/ expansion/
rehabilitation. Combination of

- these)

- Water transmission pipefine
(from WTP to the most urgent
areas)

. To conduct a feasibility study
on priority project(s) identified:
- Distributicon pipeline sy/ztem
*new branch pipeline and
replacement’ .
*booster pump stations,

~ elevated tanks etc.
- Service connection installation
(to households in the newly
inciuded/ planed service area)

From May/ June 2003
to October 2003
(tentative)

— 118 —



L VIEHIT.ANE R.D.P Lac

/ Grours AGErCE
FRAMNMCAIEE =]
DEVILOPPEAINT

2002/VIE/1i 3y /EV @S Vientiage. le 13 octobre 2002
2.9.31.3 .

Monsieur Noupheuak Virabouth,
Directeur Général Adjoint,

Agence Nationale de I'Eau Potable,
Vientane = RDP Lao

QObjet: - CLA 1028-01 F du 03/10/00 : Projer d'extension des réseaux d'eau potable de la

préfecrure de Vieanane
- Schéma direcreur de pLoducuon d’eau potable de Prétecrure de Vienuane

Moansieur,

L’agence AFD de Vienuvane a renconue, le 9 octobre 2002, MM, Bounleuam Sisoulath (Directeur
du département de I'Habirat et de I'Urbanisme, MCTPC), Somphone Dethoudom (Directeur
Général de I’ ALgunce Naoonale de ’Eau Potable) et Daophet Bouapha (Directeur Général de Nam

Pap"l Lag).
On peut retenir de cette discussion les points suivants :

L’agence a fait part de son accord sur les propositons des Autontés lao concernant la répartuon
des tiches enwe JICA et PAFD, a savoir érude de la producton d’eau potable, de son uaitement et
du tansport jusquaux réservoirs pour le premier et érude des réseaux de disuwibuton et des
connexions aux utlisateurs pour le second.

Les Autorités lao et FAFD se sont mises d"accord sur les suites & réserver 3 ce dossier :

- envoi d'une letrre de la maiwise d’ouvrage (le Comité du Plan et de la coopérauon) ou de la
maitrise d'ouvrage !éléguée {a Préfecture de Viendane ou Nam Papa Laoc), demandanc i
IAFD de modifier son interveanon décrite dans la convendon de financement CLA 1028-01 F
suivant la proposition citée ci-dessus,

- envol par PANEP et/ou NPL du calendrier d’intervention de Ia JICA,

- envoi d'un courrier par NPL & BRL, Safége et BCEOM déclarant I'appel d’offres infructueus
(indépendamment de la qualité des offres) avec une propositon d'indemnisacon des bureaux
d'érudes, :

- préparaton de nouveaux termes de référence par FANEP et NPL.

Je vous prie d'agréer, Monsieur, 'expression de ma considéradon disdnguée.

Rue Saphanethong Neva - 8.P. 5923 - Tél. : (656-21) 31 34 1
Fax (856-21) 3121 45 - E-mail * aidlacs@lactel.com - Vientiane - R.D.P. LAO -
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. OIRFIRTRUBE
4—1 HIRFIRTF

QUESTIONNAIRE
FOR
THE STUDY ON VIENTIANE WATER SUPPLY DEVELOPMENT PROJECT
(Prepared by JICA Preparatory Study Team)

August 2002

To Nam Papa Vientiane (NPV)
The preparatory study team shall be furnished with general and specific information on the
- requested study in order to clarify the contents of the study and to decide the scope of cooperation.

Please answer in detail as much as possible in writing to the following questions, and
provide available data and information requested herein:

1. Water Supply Development Program
1.1. By French Development Agency Group (FDA)
1.1.1. “Extension of Clean Water Project Network in Vientiane Municipality”

(1) Progress and present status of the project
a. Construction work for expansion of water distribution network
b. Water leakage prevention work and mapping of water distribution network
¢. Principal diagram study of the production in Vientiane Municipality

(2) What do you think about duplication of the above principal diagram study and this JICA
study?

1.1.2. “Water and Sanitation Training Project”
(1) Present status of the project, and time schedule for construction of the training center
(2) The planned training program to be done in the training center

1.2. By Asian Development Bank (ADB)
1.2.1. “Northern and Central Regions Water Supply and Sanitation Sector (PPTA: Lao 34197-01)”
(1) Progress and present status of the project regarding Vientiane Municipality
(2) Detailed contents of the technical assistance to NPV

1.2.2. “Water Supply and Sanitation Sector (Loan: Lao 3045 1-01)” ‘
(1) Progress and present status of the project regarding Vientiane Municipality
(2) Detailed contents of the consulting services to NPV and construction works

1.3. Other development program
(1) If any other donor’s cooperation is planned to be extended, Please describe the contents of

the cooperation in detail.
(2) If there is any NPV’s own water supply development program, Please describe the contents
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of the program in detail.

2. Water Supply System of Vientiane Municipality

2.1. General information regarding water supply

2.1.1. Principle indices of water supply in the year of 2000 and 2001
(1) Population of Vientiane Municipality
(2) Number of the served population and the served ratio of water supply
(3) Number of water supply connection (or number of the water meter installed)
(4) Capacity of water production by source of water supply
(5) Average daily water production
(6) Average daily water consumption (effective water)
(7) Ratio of effective water
(8) Average water consumption per person per day
(9) Number of staff in NPV

2.1.2. Water usage: Number of water supply connection and daily water consumption by water
usage in the year of 2000 and 2001 ”
(1) Domestic use by local people
(2) Domestic use by foreign people
(3) Public use
(4) Industrial and commercial use in small scale
(5) Industrial and commercial use in large scale

2.1.3. Forecast of the projection of population and water demand, and the served population and
served ratio of water supply planned by NPV during the next 20 years

2.2. The existing water supply facilities and pipeline mapping system

2.2.1. Inventory of the existing water supply facilities
The latest inventory of water supply facilities, such as water purification plants, elevated and
on-the-ground. reservoir tanks and booster pumping stations, with location map and principal
drawings showing general layout plan, flow-diagram and dimensions of tanks.

2.2.2. Water supply pipeline

(1) The latest map of the existing and planned main water supply pipeline network

(2) The latest inventory of the existing water supply pipeline (pipe length by kind of pipe and
diameter)

(3) The existing mapping system of water supply pipeline
a. Number of computer used for mapping
b. Computer software used for mapping
¢. Scale of map and kind of information compiled in the existing mapping system
d. Time schedule for completion of the pipeline mapping system until covering the whole

water supply area
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2.3. Present condition of unaccounted for water and pipeline maintenance works

(1) The latest data on ratio of unaccounted for water and the contents of unaccounted for water
(e.g. water leakage, water loss by meter defect, official use, illegal connection)

(2) Target for reduction of unaccounted for water planned by NPV in the next 5 years

(3) Water leakage condition of each water district

(4) Number of pipe repairing team for water leakage prevention and the work records of pipe
repairing done in the last 3 years

(5) List of available water leakage detection devices and pipe repairing tools

(6) Control and monitoring method for the water distribution system

3. Organization and Management of NPV
3.1. Organization of NPV
(1) The latest organization chart of NPV
(2) Role and responsibility of each department and number of staff in each department

3.2. 'Water tariff and financial condition of NPV
(1) The latest water tariff
(2) Audit report showing a balance sheet (revenue and expenditure) of the year 1999, 2000 and
2001
(3) The present measuring system of water meter and water charge collection system
(4) A collection ratio of water charge (or a ratio of the collected amount to the billed account)

4. Water Quality
4.1. Water quality standard
(1) The latest water quality standard for drinking in Lao PDR
(2) The current issues and problems on water quality

4.2. Water quality monitoring system of NPV
(1) Water sampling point, frequency of test and parameter of water quality test
(2) The latest water quality test records of raw water and treated water in both of dry and rainy
season
(3) List of equipment for water quality test available in the NPV’s laboratory

4.3. Water quality of Nam Ngum river
(1) The periodical observation records of water flow of Nam Ngum river in both of dry and rainy
season
(2) The latest water quality test records of Nam Ngum river in both of dry and rainy season

5. Related Data and Information
5.1. City Planning
(1) Which body is responsible for city planning of Vientiane Municipality?
(2) The existing land use map of Vientiane Municipality and an area by land use
(3) The future land use plan or zoning plan of Vientiane Municipality
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(4) On-going and future land development plan for industrial or residential estate construction

5.2. Topographic map and geological data
(1) What kind of topographic map with contour line of the study area is available for the Study?
(2) Is there any aerial photograph of the study area available for the Study?
(3) The existing boring data of subsoil at the existing water treatment plants and at the place near
Nam Ngum river where new water treatment plant is proposed.

5.3. Information regarding the existing sewerage system
(1) Which body is responsible for development of sewerage system of Vientiane Municipality?
(2) General description of the existing sewerage system of Vientiane Municipality
(3) Map of the existing sewerage system showing main sewer network and sewage discharge
point to the river

5.4. Local Consultants and water industrial companies
(1) List of local consultant and survey company capable for conducting the study under
supervision of JICA full-scale study team

a. Engineering services including hydraulic calculation
b. Topographic survey
c. Soil investigation (boring test with laboratory test)
d. Environmental survey and study
e. Social survey

(2) List of local water industrial companies producing water supply materials

6. Environment
6.1. Organization
(1) Organizations or agencies related to the preservation of environment (plan, management,
regulations, enforcement, monitoring and others)

6.2. Policies and Laws
(1) Basic laws and regulations in terms of environmental aspects (titles, objectives, key
regulations and others)
a. Environment Protection Law (1999) (English Version)
b. Prime Ministerial; Land Decree No.99 (English Version)
c. The Water and Water Resources Law (1996) (English Version)
(2) Laws, regulations and policy on environmental impact assessment
a. Regulation on Environmental Impact Assessment (1999) (English Version)
b. Other laws, reguiations and policy on environmental impact assessment
(3) Land acquisition (laws and regulations and procedures)
(4) Water right
a. Laws and regulations on water right
b. Water right of Mekong River and Nam Ngum River
(a) Water intake capacity for domestic water supply, irrigation, industry and others
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(b) Fishing right

6.3. Current environmental situations in Vientiane Municipality
(1) Situations of environmental pollution (kinds, location, polluted level and impacts)
(2) Land classification (wetland, forest, paddy field, rangeland and others)
(3) Important environmental assets in Vientiane Municipality and surrounding area
a. Distribution of remains, cultural assets, aesthetic sites and others
b. Habitats of fauna and flora listed in Washington Treaty
c. National and cultural heritage designated under preservation in Loa
d. National parks
e. Important or indigenous fauna and flora ’
f. Internationally protected animals listed on the red data book
(4) Previous reports on environmental conservation

7. Social Issues
7.1. Income level and expenditure of household
(1) The latest household survey in Vientiane Municipality
(2) Income level of household by sub-area in Vientiane Municipality and surrounding area
(3) Information of household expenditure by item (e.g. food, clothing, housing, transport &
communication, water, fuel, electricity, health & medical expenses, education) in Vientiane
Municipality and surrounding area

7.2. Health & sanitation

(1) Infant and whole mortality ratio and their reasons

(2) Public health & medical conditions (capacity of hospitals and dispensaries, morbidity by type
and significant features over 5 years)

(3) Water borne disease in Vientiane Municipality

(4) Water supply system in the non-service area by NPV in Vientiane Municipality

(5) Drainage and sewage system in Vientiane Municipality

(6) Solid waste treatment system (garbage and night soil treatment) of household in Vientiane
Municipality

(7) Past studies and reports on drinking water and infectious disease in Lao

7.3. Willingness to pay and affordability to pay of household for public services in Vientiane
Municipality
(1) Past survey and study on willingness to pay and affordability to pay of houschold for water
supply services and other public services
(2) When the latest water tariff schedule was decided, were willingness to pay and affordability to
pay of household taken into consideration?

7.4. Community participation in water and sanitation services

(1) Examples of community participation in water and sanitation services
(2) NGOs activities in water and sanitation services
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The Lao People’s Democratic Republic
Peace Independence Democracy Unity Prosperity

Vientiane municipality

Lao Water Supply Company

THE STUDY ON VIENTIANE WATER SUPPLY DEVELOPMENT PROJECT

( By Nam Papa Vientiane)

1. Water Supply Development Program
1.1 Water Supply Development Agency Group (AFD)

Extension of Clean Water Project Network in Vientiane Municipality

a) Construction work for expansion of water distribution network

The Lao PDR Government has received from French Government a subvention amount to
6,000,000 Euro equivalent to 5,987,296 US$ under an agreement dated 20 October 2000 and
relent to Nam Papa Vientiane in the form of loan on the same date as following:

Amount: 5,545,455 Euro
Repayment period: 25 years
Grace period: 6 years
Interest rate: 3,9 % per year

The French consulting BCEOM started the work from the mid December 2000 and will
complete on December 2003 for the survey, detailed design, preparation of bid document,
work supervision and commission; at present the two bid documents for supply of pipe &
fitting, pipe laying work for 115 km length, construction of one 500 cubic meter elevated
reservoir, one underground reservoir of 1000 cubic meter each and installation a new water
meter of 3500 households.

According to planning the work will start on November this year and will complete on
December 2003.

b) Water leakage prevention work and mapping of water distribution network-

A water leakage prevention work was carried out by Lysa a French consultant in close
Cooperation with Nam Papa staff for a period of 5 months from January to May 2002. The aim_
of this project is to reduce water loss rate from 30% to 25% in a pilot area and to establish and
action plan for reduction and a water loss from 30% to 25% in all around Vientiane in the next
2 years. The project has provided some leak detection equipment to Nam Papa Lao and
training for Nam Papa staff, a methodology for water leakage prevention work, the work was
completed in June 2002.
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A mapping of water distribution networks which is one component of Extension of Clean
Water Project network in Vientiane Municipality. Nam Papa Vientiane network will be
mapping from existing plan and data provided by Nam Papa Vientiane, execution was made on
a GIS in order to make the road line and technical datum available, in the outline of the project
the consultant was implemented a GIS for the network mapping. For the pipe: type material,
diameter, and year of laying. For the reservoir: type capacity high leveling of ground maximum
water level, year of construction. For pump station and Booster pump: pump capacity the
number of pump type of pump puissance of pump a year of construction and installation of
pump, fire hydrant, fittings and valves in a manhole: symbol.

The project provided Auto Cad Map and training for 6 Nam Papa Vientiane staff.

¢) Principal diagram study of production in Vientiane Municipality

1.1.2

A feasibility study of a master plan for the proposed a new water source and water treatment
plant is one component of the expansion of water distribution network project under an
agreement n° CLA 1028 01F dated 20 October 2000 between the Government Lao of AFD at
present it is a stage of selection consultant. Nam Papa Lao had invited 8 firms to participate for
the selection and only 3 firms have submitted the bid. Nam Papa Lao has evaluated the bid
document and submitted the report to AFD for approval. The period for execution of the
project is eight months.

The study subject of the present term of reference, has for general and usual aim to Nam Papa
Lao and AFD to obtain the whole element necessary to a decision making of the eventual
financing for realization of the whole production of a master plan which shall be cut out in
successive phase of investment.

Water and sanitation training project

The project is under an agreement n° CLA 100101 W dated 25 October 1994 carried out by
Office of Water International, a French consultant starting from 25 April 2002 and will
complete on 25 September 2002.

The goals of the project is to permit and to insure the personal training in the Water sector and
sanitation in view:

- to strengthen the policy of decentralization made by the Authority Lao in the water sector,

- to update the operation of Clean Water Network (planning, management) a level of
technical ability,

- to prepare the responsible working for sanitation,

- To permit different water supply authorities and sanitation to update their service for the
benefit of clients.

Their project consist of two phases:
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Phase 1:

- Diagnosis a present situation

- To determine the planed solution
Phase 2:

Detailed feasibility of the keeping solution a letter of invitation was issued to eight French
firms and only 3 firms were submitted the document after an evaluation and
approbation by AFD, the Vientiane Prefecture, Office of Water international was
selected to negotiate and to sign a contract on 24 April 2002 at Nam Papa

Vientiane.

(1) Present status of the project is the feasibility study is on going which is start on 14 may 2002
for a period of 5 months, till now the project is not yet finish. »
(2) Time schedule for the construction of training center will be request for funding after the

final report of feasibility study show that it is feasible to construct.

From 1996 in every year NPV receive the trainees from provinces to train in various field, at
Chinaimo training work shop, and some courses was held in province, uncertainty, every Nam

Papa province do not have budget for attend the training in Vientiane.

1.2 Water supply Authority (WASA)
1.3 Other development program

The Lao-Belgium technical Cooperation project supported some of equipment for the training
and work shops such as: Computer, furniture (table, chairs, etc.,). And also supported on the

job training for NPV and Provincial Nam Papa staffs.

The training Program in 2001-2002 were not conducted, do to lack of budget, please see

attachment

2. Water Supply System of Vientiane municipality

8. Average water consumption per person

DESCRIPTION UNIT YEAR
2000 2001
2.1.1 Principal indices of water supply in the
year 2000 and 2001 pers 568,342 615,588
1. Population of Vientiane Municipality pers 375,492 387,098
2. Number of the served population and
served ratio of water supply con 39,507 42,052
3. Number of water supply connection (or
number of the water meter installed) m’ 36,273,290 | 38,597,878
4. Capacity of water production by source of
water supply m’ 99,379 105,748
5. Average daily production m’ 68,472 76,258
6. Average daily water consumption
(effective water) % 69 72
7. Ratio effective water Iped 182 197
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per day pers 458 440
9. Number of staff in NPV

2.1.2 Water usage: Number of water supply
connection and daily water consumption
by water usage in the year of 2000 and

2001 con 34,302 36,121
1. Domestic use by local people m’ 37,531 42,719
con 528 436
2. Domestic use by foreign people m’ 1,070 1,061
con 758 673
3. Public use m’ 11,018 10,176
con 3,573 4417
4. Industrial and commercial use in small | m’ 14,817 15,345
scale con 346 405
5. Industrial and commercial use in large | m’ 4,037 6,957
scale

(Con: Connection)

2. A collection ratio of water charge (or a ratio of the collected amount to the billed account)
94.51% (2001 only)

3. Number of staffs in NamPapa vientiane total 335 employees
2,13 Forecast of the projection of population and water demand

2.2 The existing water supply facilities and pipeline mapping system
2.21 The existing Water purification plants in Vientiane municipality

Accordingly, the operation records in the last year and the forecast water demand in year 2000.
So, the water intake volume per one day and/or one year will be indicated as the table 2 as

below:
Item Description Intake water Intake water volume | Remark
volume(m3/day) {m3/year)
01 Kaolieo WTP 20,000 7,300,000 full capacity
02 Chinaimo WTP 80,000 32,120,000 full capacity
Total intake water volume 100,000 339,420,000 needs to
up-grading

1. Reservoirs
Reservoirs including elevated tanks have been constructed strategically to supply water by
gravity. However, no water flows into the elevated tanks during peak water consumption
hours due to low pressure in the distribution network. Total capacity of reservoirs (17,460m*)
is equivalent around to 4 hours of daily production.
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Chinamo WTP ground 3,300 m’
Kaolieo WTP ground 4,000 m*
Phonekheng elevated 2,000 m’
Phonethan elevated 1,500 m®
Phonetong elevated 1,500 m’
Salakham elevated 1,500 m’
Dongdok elevated 660 m’
Dongdok ground 1,000 m’
Xamkhe elevated 2,000 m’

2,22 Transmission and Distribution Pipelines
In general, Steel pipes and Ductile cast iron pipes size more than 300mm used for supply

water, While PVC has been used for less than 300mm diametres. Pipes in the water distribution

system. Breakdown of the distribution pipelines by diameter and material is as shown below

¢ 1100
¢ 1000 486 0.1% 486
$ 900
¢ 800
¢ 700 9,685 2.1% 9,685
¢ 600 7,774 1.7% 7,774
¢ 500 2,919 0.6% 2,919
¢ 450 11,634 25% | 4,59 | 7044
¢ 400 12,315 2.7% 1,440 | 10,875
$ 350 8,304 18% | 4,040 | 4264
¢ 300 19,457 42% | 12,850 | 6,607
¢ 250 18,640 4.1% 1,385 14,775 2,480
¢ 200 51,724 11.2% | 10,337 60 | 39,754 88 1,485
¢ 150 47,996 10.4% | 14,958 36 | 28,991 1 4,010
¢ 100 49,647 10.8% | 5,986 34,557 3,559 5,545
¢ 90
¢ 80 9,045 2.0% 9,045
¢ 75 93,872 204% | 8,395 77,165 8,312
¢ 65 2,698 0.6% 1,637 1,061
¢ 50 69,033 15.0% 41,702 77394 | 18,689 1,248
¢ 40 44 674 9.7% 39,015] 2,243 821

3. Booster Pump Station
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Three (3) Booster Pump Stations were installed at KM6, KM18, and Nongteng for the purpose
of supply enough water in low presure area. However, pumps and other equipment have been

deteriorated due to managing and overloaded operations.

2.3. Present condition of unaccounted for water and pipeline maintenance works
1. The latest data on ratio of unaccounted for water and the content of unaccounted for water,

customer survey 1600 house connection we found as below :
Leakage :

Meter out of work : 3%

Inaccessible meter : 4%

unreadable meter: 4%

Tilted meter: 10%

illegal connection:  some case only

5. List of water leakage detection device :
1. Existing equipment
- Fuji water leak detector WL 200 1 set
- Fuji sample electron sounding rod 1 set
- SEWERIN GEOPON leak dectector 1 set
- SOCAM TRIPHON leak detector and pipe locator 1 set

- Fuji Iron pipe locator(metal) 1 set
- Quadrina insertion flow metwr 1 set
- VERNON MORIN water pressure recconrder 1 set
- Panametrics Flow meter model PT 868 1 set

2. Equipment for AFD project

- Severin leak noise correclator( SECORR 03) 1 set
- Severin Aquaphon EW leak detector 1 set
- Ferrotec 350 Value locator( metallique) 1 set
- Combiphon Pipe locator ( non metal) 1 set
- Severin Odometre ( Measure distance) 1 set
-Aquaphon flow meter with software 1 set
- DCT 7088 Flow meter wjth software 1 set
- Metrolog NA ( Data logger) with cable 5 set
- Manomiter0 to10 bar 10 set
- Schlumberger Velosity meter class C 10 set

3. Organization and management of NPV
1. the latest of organization of NPV please see attached
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2. Role and resposibility od each department and number of staffs please see attached

4. Water tariff and financial condition of NPL
1. The latest water tariff

9,455 kip/1US$

Monthly Consumption Tariff Rate Monthly Consumption Tariff Rate
(m°) (KN/m’) | (US$/m’) |(m) (KN/m’) | (US$/m’)
1. Domestic & Government Offices III. Enterprises & businesses use water as a raw

material
0-5m3 219 0.023 [0-50m3 855 0.090
>5 - 20 m3 263 0.028. |>50-100 m3 1,216 0.129
>20 - 50 m3 229 0.024 |>100 m3 1,360 0.144
> 50 m3 383 0.041

I1. Enterprises & businesses do not use water as|IV- Diplomatic Personal/ Foreigners
a raw material

0 -5m3 549 0.058 [1-10m3 7,091 0.750
>5 -20m3 602 0.064 >10m3 8,793 0.930
>20 - 50 m3 636 0.067

2. audit report showing balance sheet, (please see attached)

3. the present measuring system of water meter and water charge collection system , the billing
system need to modify and update to satisfactory at present situation.

4. A collection ratio of water charge (or a ratio of the collected amount to the billed account)
94.51% (2001 only)

4. Water quality
4.1. Water quality standard
1. the latest water quality standard is not yet issue
2. the current issues and problem on water quality is not yet issues.

4.2. Water quality monitoring system
1. The water supply quality control some of parameter as attachment

( please see attached)

2. The latest water quality test records of raw water and treated water in both dry and wet
season. ( please see attached)

3. List of equipment for water quality test available in the NPV's laboratory
( please see attached)

4.3. Water quality in Nam ngum river do not have information

5. Related data and information
please contact Urban Research Institute
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5.4. Local consultant and water industrial companies
From a. to e. question the Engineering Devision of Nam Papa Vientiane have ability to conduct
this activities.and also be able to cooperate with local consultant firm in Laos.

6. Environment
Please contact STEA

6.2. Policy and laws

7.3. Willingness to pay and affordability to pay
Willingness to pay and affodability to pay of house hold for public service, Previous water tariff
we made fron 1000 house hold randon sencus, and evaluated the new water tariff.

7.4, community participate in water and sanitation services

In case of distribution pipeline to community or private purpose they chare 30% of total amount
or more for pipe-laying.

Vientiane, 21 August 2002
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