8-1

8-1-1

Japah

D

153

/
88%
Residents 135 88.2%
School 5 3.3%
Hotel 9 5.9%
Health center 1 0.7%
Industry 3 2.0%
Total 153 100.0%
40 38
30 26
23 —
20
20
10 .
10 1 3 4
1 1
O | s | L D L Ij L |_| L —
2 3 4 5 6 7 8 9 10 11
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a)

50,001 100,000Nrs 56% 50,000NTs 18%
(Rs)
50,000 24 18%
50,001 75,000 38 28%
75,001 100,000 38 28%
100,001 150,000 20 15%
150,001 200,000 4 3%
200,001 10 7%
Total 134 100%
118,600 Rs
30,000 Rs
1,000,000 Rs
40 - 38 38
30
24
] 20
20
10
10
4
) | [ ]
@@Q “ > \@9@ &QQQ »@Q@ &
N & & &
(Rs)
Agriculture 104 40.6%
Industry 2 0.8%
Commerce 10 3.9%
Service 88 34.4%
Husbandry Livestock 43 16.8%
Hotel 9 3.5%
Total 256 100%

A-63



3)

b)

a)

80

70

60

50

40

30

20

10

Rs/ )
5,000 68 50%
5,001 7,500 32 24%
7,501 10,000 25 19%
10,001 12,500 5 4%
12,501 15,000 3 2%
15,001 2 1%
Total 135 100%
6,261 Rs
1,200 Rs
30,000 Rs
32
25
5 3 5
- / /1 |
5,000 5,001 7,500 7,501 10,000 10,001 12,500 12,501 15,000 15,001
(Rs)
81%
5%
9%
5%
81%
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50m 9
Distance to Faucets
<50m 147 96.1%
<100m 6 3.9%
Further 0 0%
Total 153 100%
Location
Indoor 17 11.1%
Outdoor 136 88.9%
Total 153 100.0%
26% 2%
Water Tanks
Yes 39 25.5%
No 114 74.5%
Total 153 100.0%
Pump for Water Supply
Yes 3 2.0%
No 150 98.0%
Total 153 100.0%
b)
64%
Satisfied
Yes 35 26.3%
No 98 73.7%
Total 133 100.0%
3,872 153 4% 6 (Ward)
Water service time per hour/day by ward number (Dhulabari)
Ward-1 Ward-2 Ward-3 Ward-4 Ward-5 Ward-6 Total
0 2hr 2,112] 65% 1,553] 37%| 3,665| 15%
2 4hr 1,152 35% L,L110| 26%| 2,262 9%
4  6hr 351 5% 1,067 23% 935| 32%| 1,332 32%| 3,685| 15%
6 8hr 702| 10%| 131 5%]| 1,422] 31% 1,869| 64% 4,124 17%
8  12hr| 2,107| 30%| 787 27%| 1,777| 38% 222 5%| 4,893 20%
12 18hr| 1,054 15%| 394| 14%| 356| 8% 104| 4% 1,908 8%
18  24hr| 2,810] 40%]| 1,574 55% 4,384 18%
Total 7,024] 100%| 2,886] 100%| 4,622] 100%]| 3,264 100%| 2,908| 100%| 4,217] 100%(24,921] 100%
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Ward-1 | Ward-2 | Ward-3 | Ward-4 | Ward-5

Ward-6

13.9 17.0 8.1 1.7 6.6 3.2 8.6
18 24hr 0 2hr
17% 15%
2 4hr
12 18hr 9%
8%
4  6hr
15%
19% 17%
Dhulabari
6 8 8 61%
4 6hr 10 10% 10%
6  8hr 8 8% 19%
8 12hr 22 23% 41%
12 20hr 10 10% 52%
24hr 47 48% 100%
Total 97 100%
24
c)
66% 74%
Water Odour
Yes 5 3.3%
No 148 96.7%
Total 153 100.0%
Water Colour
Yes 14 9.2%
No 139 90.8%
Total 153 100.0%
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4)

d)

e)

a)

Water Taste
Good 36 23.5%
Fair 101 66.0%
Bad 16 10.5%
Total 153 100.0%
Ve 61 97 113 79
s (45.9%) (72.9%) (85.0%) (59.4%)
No 72 36 20 54
(54.1%) (27.1%) (15.0%) (40.6%)
Total 133 133 133 133
(100%) (100%) (100%) (100%)
76  100NTrs/ 100Nrs/ 84%
201 30
151 200 0,
6% 3% 17%
101 150
7%
31 50
22%
76 0100 51 75
37% 8%
91% 7
Tank flush
20%
Pit latrine
45%
Pour flush
26%
Septic tank
9%
Location
Indoor 40 26.3%
Outdoor 108 71.1%
None 4 2.6%
Total 152 100.0%




b)
66%

33% 31%

19%

11%

©)

20% 26%
24%
30%
5)
30 50Nrs

60

50
40

30

20

y I I o =
0

Rs.75 Rs.100 Rs.150 Rs.200
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45
40 |
35

30
25
20

15
10 [

5
O 1 I:I 1 [ s | 1

T o N S s YN s |

Rs.30 Rs.40 Rs.50 Rs.60 Rs.75 Rs.100 Rs.150 Rs.200 Rs.250 Rs.300 Rs.500

a)
Cooperation
Yes 149 98.0%
No 3 2.0%
Total 152 100.0%
6)
Types of Development Priority of the items
P1 P2 P3 P4 P5 P6 P7 P8 Total
Improve in water supply 93 15 7 6 11 9 5 7 153
condition
Expansion of sewerage system 3 5 10 9 28 23 23 51 153
Road construction 3 22 19 22 24 26 26 11 153
School education 23 37 23 25 19 13 9 4 153
Improve of Telecommunication 2 11 12 22 19 40 28 19 153
Medical cares 4 40 51 16 15 12 8 7 153
Irrigation 20 15 21 28 17 11 18 23 153
Environment Protection 5 9 9 27 21 20 32 30 153

P1 = Priority One P2 = Priority Two
P7 = Priority Seven P8 = Priority Eight

P3 = Priority Three

P4 = Priority Four

PS5 = Priority Five

Types of Development

Improve in vya}ter supply 1,009 |

condition
Expansion of sewerage system 442 8
Road construction 639 5
School education 843 2
Improve of Telecommunication 546 6
Medical cares 817 3
Irrigation 691 4
Environment Protection 530 7
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€Y)

O]
D

75,000

A-70

88%

Residents 69 89.6%
School 5 6.5%
Hotel 1 1.3%

Health center 1 1.3%
Industry 1 1.3%
Total 77 100.0%
20 I8
15
15 —
10 2
6 5
5 L
o [ |
2 3 5 6 7 8 10
/
100,000Nrs 41% 50,000Nrs
50,000 5 7%
50,001 75,000 13 19%
75,001 100,000 28 41%
100,001 150,000 17 25%
150,001 200,000 2 3%
200,001 4 6%
Total 69 100%
116,362 Rs
30,000 Rs
850,000 Rs




2)

30

28
25 L
20 - 17
15 13
10
5 ° 4
J :
. = L]
@“@

& S & S &
B . A & K & w@g
S & \§\ @%“\
(Rs)
Agriculture 54 47.4%
Industry 2 1.8%
Commerce 12 10.5%
Service 34 29.8%
Husbandry Livestock 12 10.5%
Total 114 100%
1
(Rs/ )
5,000 36 52%
5,001 7,500 12 17%
7,501 10,000 11 16%
10,001 12,500 6 9%
12,501 15,000 1 1%
15,001 3 4%
Total 69 100%
6,886 Rs
600 Rs
25,000 Rs
40
35
30
25 +
20
15 +
12 1
10
6
5 - l 3
1
0 =[]
5,000 5,001 7,500 7,501 10,000 10,001 12,500 12,501 15,000 15,001
(Rs)
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®

1)
74% 13%
2
13%
13%
74%
50m 9
Distance to Faucets
<50m 77 100%
Total 77 100%
Location
Indoor 17 22.1%
Outdoor 60 77.9%
Total 77 100.0%
16% 21%
Water Tanks
Yes 16 20.8%
No 61 79.2%
Total 77 100.0%
Pump for Water Supply
Yes 21 27.3%
No 56 72.7%
Total 77 100.0%
2)
24
Satisfied
Yes 67 100%
No 0 0%
Total 67 100%
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3)

1,639 69 4% 5 (Ward)
Water service time per hour/day by ward number (Gauradaha)
Ward-3 Ward-4 Ward-7 Ward-8 Ward-9 Total
20hr 0 0% 0 0% 0 0% 0 0% 130 5% 139 1%
22hr 0 0% 0 0% 0 0% 70 5% 130 5% 277 3%
23hr 0 0% 0 0% 0 0% 70 5% 130 5% 277 3%
24hr 1,604| 100%| 2,568 100% 1,129] 100% 1,254 90%| 2,208 85%| 8,599 93%
Total 1,604| 100%| 2,568 100% 1,129 100% 1,394]  100%| 2,598 100%| 9,292 100%
22hr
20hr 3%,
1% 23hr
3%
24hr
93%
Ward-3 | Ward-4 | Ward-7 | Ward-8 | Ward-9
24.0 24.0 24.0 23.8 23.6 23.9
65%
10% 90%
Water Odour
Yes 45 65.2%
No 24 34.8%
Total 69 100.0%
Water Colour
Yes 66 95.7%
No 3 4.3%
Total 69 100.0%
Water Taste
Good 7 10.1%
Fair 30 43.5%
Bad 32 46.4%
Total 69 100.0%
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4)

5)

66%

*
D

Yes 2 0 60 45
(3.0%) (0%) (89.6%) (67.2%)
No 65 67 7 22
(97.0%) (100%) (10.4%) (32.8%)
Total 67 67 67 67
(100%) (100%) (100%) (100%)
31 50Nrs/ 201Nrs/ 100Nrs/
31 50
27%
151 200
3%
101 150
4% 51
18%
18%
. . Pour flush
Pit latrine 39
3% °
Septic tank
Location
Indoor 16 20.8%
Outdoor 58 75.3%
Both Indoor and 3 3.9%
Outdoor
Total 77 100.0%
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2)

3)

®

50Nrs/

30
25
20
15

10

75%

25%

16%

20%

21%

9%

8%

4%

79%

75 150Nrs

]lIII

Rs.30 Rs.50 Rs.75 Rs.100 Rs.150
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25
20
15 —
10 —
5 —
0
Rs.30 Rs.50 Rs.75 Rs.100 Rs.150 Rs.200
D
Cooperetion
Yes 76 98.7%
No 1 1.3%
Total 77 100.0%
(©)
Types of Development Priority of the items
P1 P2 P3 P4 P5 P6 P7 P8 Total
Improve in water supply 47 13 6 4 1 5 1 0 77
condition
Expansion of sewerage system 0 3 4 2 7 7 21 33 77
Road construction 0 29 10 5 13 12 8 0 77
School education 7 12 19 11 6 10 6 6 77
Improve of Telecommunication 2 1 10 16 24 12 10 2 77
Medical cares 19 11 8 15 11 2 6 5 77
Irrigation 0 2 9 10 7 21 17 11 77
Environment Protection 2 6 11 13 8 28 7 2 77

P1 =Priority One P2 = Priority Two  P3 = Priority Three = P4 = Priority Four = P5 = Priority Five =~ P6 = Priority Six
P7 = Priority Seven P8 = Priority Eight

Types of Development

Improve in vye'tter supply 544 |

condition
Expansion of sewerage system 179 8
Road construction 392 3
School education 381 4
Improve of Telecommunication 317 6
Medical cares 419 2
Irrigation 254 7
Environment Protection 321 5
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8-1-3
@
58 /
/
@
1)
1
75,001 100,000Nrs 41% 50,000Nrs
(Rs)
50,000 9 13%
50,001 75,000 9 13%
75,001 100,000 29 41%
100,001 150,000 16 23%
150,001 200,000 3%
200,001 5 7%
Total 70 100%
110,271 Rs
30,000 Rs
700,000 Rs
35
30 | 29
25 -
2001 16
15 +
10 4
5+ 2
0 [
o '\"Su \@@ w@g@ w@§®
< ,\5@\ \@@ @@
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2)

®
D

Agriculture 42 32.1%
Industry 1 0.8%
Commerce 14 10.7%
Service 59 45.0%
Husbandry Livestock 13 9.9%
Hotel 2 1.6%
Total 131 100%
1
(Rs/ )
5,000 33 47%
5,001 7,500 20 29%
7,501 10,000 13 19%
10,001 15,000 2 3%
15,001 2 3%
Total 70 100%
6,264 Rs
2,000 Rs
22,000 Rs
35 22
30
25 |+
20
20—
15 — 13
10 —
S 2 2
0 [ [
5,000 5,001 7,500 7,501 10,000 10,001 15,000 15,001
(Rs)
87%
13%
87%
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50m 6
Distance to Faucets
<50m 76 100%
<100m 0 0%
Total 76 100%
Location
Indoor 18 23.7%
Outdoor 58 76.3%
Total 76 100.0%
42% 20%
Water Tanks
Yes 32 42.1%
No 44 57.9%
Total 76 100.0%
Pump for Water Supply
Yes 15 19.7%
No 61 80.3%
Total 76 100.0%
2)
97%
Satisfied
Yes 2 3.0%
No 64 97.0%
Total 66 100.0%
6,771 70 1% 4 (Ward)
Water service time per hour/day by ward number (Mangadh)
Ward-1 Ward-3 Ward-4 Ward-5 Total
2hr 478 9% 54 6% 564 9% 0 0%| 1,453 8%
3hr 956 17% 161 17% 1,410 22% 0 0%| 3,487 18%
4hr 2,389 43% 753 78%| 3,102 48%| 3,115 50%]| 10,462 55%
Shr 239 4% 0 0% 564 9% 0 0% 872 5%
6hr 1,433 26% 0 0% 846 13%| 3,115 50%| 2,906 15%
Total 5,495 100% 968 100%| 6,486| 100%| 6,230 100%| 19,180 100%
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Ward-1 | Ward-3 | Ward-4 | Ward-5

3)

4.1 3.7 39 5.0 3.7
6hr
15% 2hr
8%
Shr 3hr
5% 18%
4hr
54%
Mangadh
12 20 20 76%
2hr 2 5% 5%
2 8hr 5 14% 19%
8 12hr 10 27% 46%
12 20hr 11 30% 76%
24hr 9 24% 100%
Total 37 100%
Water Odour
Yes 70 92.1%
No 6 7.9%
Total 76 100.0%
Water Colour
Yes 70 92.1%
No 6 7.9%
Total 76 100.0%
Water Taste
Good 0 0%
Fair 10 13.2%
Bad 66 86.8%
Total 76 100.0%
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4)

5)

*
D

53%
v 38 35 66 38
©s (57.6%) (53.0%) (100%) (57.6%)
N 28 31 0 28
0 (42.4%) (47.0%) (0%) (42.4%)
66 66 66 66
Total
(100%) (100%) (100%) (100%)
31 50Nrs/ 100Nrs/ 88%
151 200Rs
% 00 R
101  150Rs %
5%
76  100Rs 31 50Rs
25% 37%
51
18%
96%
Pit latrine
3% Pour flush
1%
Septic tank
96%
Location
Indoor 28 36.8%
Outdoor 44 57.9%
Both Inddor and Outdoor 4 5.3%
Total 76 100.0%
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2)

3)

12%

9%

®

75Nrs

25

74%

25%

6%

27%
22%

12%

67%

20

15

Rs.30 Rs.50

Rs.75 Rs.100 Rs.150

(Rs)
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20

15

10

o L

Rs.30

D

Rs.50 Rs.75 Rs.100 Rs.150 Rs.200 Rs.300
(Rs)
Location
Yes 71 93.4%
No 5 6.6%
Total 76 100.0%
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©)

Types of Development Priority of the items
P1 P2 P3 P4 P5 P6 P7 P8 Total

Improve in ngter supply 70 3 | 0 0 | 0 | 76
condition

Expansion of sewerage system 3 7 11 13 13 9 7 13 76

Road construction 1 6 9 16 20 17 6 1 76

School education 2 14 12 7 9 15 10 7 76

Improve of Telecommunication 0 8 12 8 9 11 22 6 76

Medical cares 0 30 10 16 7 7 2 4 76

Irrigation 0 1 1 1 8 7 16 42 76

Environment Protection 0 7 20 14 10 8 14 3 76

P1 = Priority One P2 = Priority Two

P7 = Priority Seven

P8 = Priority Eight

P3 = Priority Three

P4 = Priority Four

PS5 = Priority Five

P6 = Priority Six

Types of Development

Improve in water supply

condition >91 !
Expansion of sewerage system 310 6
Road construction 328 5
School education 329 4
Improve of Telecommunication 287 7
Medical cares 407 2
Irrigation 145 8
Environment Protection 334 3
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2005 7 3

ABB Limited

KSB Pump LTD

Ultra Tech Cement Limited
Grundfos Pump India PVT. LTD.
Laxmi Enterprises/Oceanic Express

Electrosteel Casting Limited

A-85
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Rs



ABB Limited

9 30 10 30
Ashim Chatterjee (Asst. Vice President)

Amitava Choudhury (Manager —Marketing, Low Voltage Apparatus)
Sudip Kumar Das (Manager —Marketing, Retrofit & Support)

Supplier

Supplier ABB 15 30

3 Vadaodara 2

NEA(Nepal Electric Authority)

NEEK
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KSB Pump LTD
11 30 12 10

R. G. Ankolekar (General Manager —East Zone)
J. S. Bose (Manager)

Submersible Pump

Supplier 450 500
10 12
5 Puna 2
0.9m*/min 33m 75
9.3kW/3000rpm
1,280 US$ (CNF )
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Ultra Tech Cement Limited

15 00 16 10

Tapasha Paul (Asst. Manager)

60,000 70,000

Chattisgarh Simga 3100 /
Simga Shiliguri 4 5 1 Dhulabari
1 5 10
1
Shiliguri 3,000
Simga 160Rs/ 1 50kg Simga Shiliguri
50 60Rs/ 160 60 220Rs/ Shiliguri
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Grundfos Pump India PVT. LTD.

100
(2002

Chennai

)

2005

10 00 12 00

Rajat Paul (Area Manager- Sales)

Submersible Pump

11,383
Chennai 2005 3
2005 10
1,2
6
3
0.9m*/min 33.4m 702 - 6.94kW
50m’/h 34.2m 7.5kW
1,434 US$ (CNF )
70
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500

Chennai National Highway

Chennai

Kirlskar
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Laxmi Enterprises/Oceanic Express

14 00 17 00

Pradeep K. Agarwal

Laxmi Enterprises/Oceanic Express

180km Hoagly 10,000
24.5m 172.5m  20f 250
69 8.Im
Charge
Charge

Port Charge & THC(Terminal Handling Charge) 12,000 Rs/20ft
NTW(Nepal Transit & Warehousing Invoice CIF 0.15

National Highway 35
600km
Kolkata — Krisnnanager — Baharampur — Malda — Raiganj — Dalkola - Purnia -— Araria — Biratnagar

® Kolkata Dalkola National Highway 34
® Dalkola Purnia National Highway 31
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® Purnia Biratnagar

20ft 16t
40ft 22t
National Highway
3
1
2
1 2004 18
1000 /
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Electrosteel Casting Limited

9 30 10 40
Mr. Manish Jain Dupty

Manager (Export), Electrosteel Casting Limited

DCIP

DCIP Electrosteel Casting Limited

100
Chennai 2 80
2004 2005 180,000 /
60
Supplier

1000 3000 /
DCIP
@ 100mm 12.21Rs/ ¢ 150mm 17.98Rs/ ¢ 200mm 24.91Rs/

@ 250mm 33.39Rs/

*) Rs

@ 300mm 42.29Rs/

4.1Rs/US
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2.5

10

Fitting

10

A-94

Dhulabari

Gauradaha 5



8-3

Q = 4,326m3

(50 lit/s)

3%

N=1

T=45

V =4326/24/60*%4.5 = 13.5 m’

B=1.50

L =3.20

H=3.00

V'=144m’

1

@ 150 1

(@ 100mm) 1

N=2

T=2

V =4326/2/24*2 = 180 m°

B =5.00

L =13.40

H=3.00

V'=201.0 m3

402.0 m3

1

(@ 150mm)1

(@ 150mm)1

/ 1

N=4

V=36m (15m )

A =4326/36/4 =30.04 m*/

B=420m

L=7.00m

A'=42x7=29.4m¥

H=130m

V'=38.22m’/

152.88 m3

3 ©24 50 50

p12 18 30

® 8 12 20

60
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® 250

@ 150

® 250

@ 150

® 500

¢ 400

150 m®

N=4

V=5m 0.2 m

A = 4326/4/5=216.3 m*

B=14.00m

L=16.50m

A'=14.0x16.5=231.0 m

H=220m

V'=m?/

924.00 m®

0.4

2.0

90

4 ® 60 15

©20 30 10

@10 20 10

o 3 4 10

@ 300

@ 100

@ 200

@ 200

¢ 100

( )e 100

1

1

N=2

T=3

V =4326/24*3 = 540.8 m’

B=5m

L =20m

H=3m

V'=300.0 m*/

600.0 m®
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@ 250 mm

¢ 250 mm

@ 150 mm

¢ 100 mm

30%

2 ppm

1 ppm

4326*2/1000/0.3 = 28.84 kg/

4326*1/1000/0.3 = 14.42 kg/

10%

288.4 liter

144.2 liter
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8-5

1.1
4200m* 2014
3
4,320 m’/
17L/ (1,469 m’/ )
331/ (2,851 m’/ )
1.2
HDPE ND200mm (C=120)
HDPE ND200mm ND150mm (C=120)
HDPE ND200mm ---> 170mm, ND150mm --->120mm
1.3
Case-1
Case-2
Case-3
1.4
Case-1 2.8m
22w/
Case-2 36/ @(3110mY ), (ND150mm) 14 /  (1,210m% )
ND200mm
Case-3 ND200mm ND250mm HDPE
ND200mm 200mm  DIP SP
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1.5

HDPE ND150mm x 2,675m

SP ND150mm x 20m ( )

SP ND200mm x 135m ( )
HDPE ND200mm x 8,950m

SP ND200mm x 25m( )

Dhulabari Water Supply System (Case-1)

New Pipes Existing Pipes
Raw Water  Treated Water Raw Water  Treated Water
Transmission Transmission Transmission Transmission
Elevation at inflow (m) 108.91 380 280
Coefficient 120 120 120
Pipe Diameter (m) 0.170 0.170 0.170
Flow Rate (m3/s) 0.032 0.050 0.049
Pipe Length (m) 3640 2830 5335
Loss Height (m) 53.07 94.21 171.09
Velocity (m/s) 1.41 2.2 2.16
Water Head at inlet to the 108.91
existing elevated tank (m)
Elevation at outflow (m) 160 283 195
Residual Water Head (m) -104.16 2.79 -86.09

Hazen - Williams Formula
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Dhulabari Water Supply System (Case-2)

New Pipes Existing Pipes
Raw Water Treated Water Treated Water Raw Water Treated Water
Transmission Transmission Transmission Transmission Transmission
(WTP to (Ex.Tank to New (WTP to
Ex.Tank) Tank) Ex.Tank)
Elevation at inflow (m) 380 280 230.73 380 280
Coefficient 120 120 120 120 120
Pipe Diameter (m) 0.12 0.17 0.17 0.17 0.17
Flow Rate (m3/s) 0.014 0.025 0.032 0.036 0.025
Pipe Length (m) 2830 5335 3640 2830 5335
Loss Height (m) 48.76 49.27 53.07 51.31 49.27
Velocity (m/s) 1.24 1.1 1.41 1.59 0.51
Elevation at outflow (m) 283 195 160 283 195
Residual Water Head (m) 48.24 35.73 17.66 45.69 35.73
Hazen - Williams
Formula
Dhulabari Water Supply System (Case-3)
New Pipes Existing Pipes
Raw Water Treated Water  Treated Water Raw Water  Treated Water
Transmission Transmission Transmission Transmission Transmission
Elevation at inflow (m) 380 280 202.47
Coefficient 120 120 120
Pipe Diameter (m) 0.17 0.200 0.200
Flow Rate (m3/s) 0.050 0.049 0.032
Pipe Length (m) 2830 5335 3640
Loss Height (m) 94.21 77.53 24.05
Velocity (m/s) 2.2 1.56 1.02
Water Head at inlet to the 202.47
existing elevated tank (m)
Elevation at outflow (m) 283 195 160
Residual Water Head (m) 2.79 7.47 18.42

Hazen - Williams Formula
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2.1

1)

2)

3)

4)

22

23

24

2.5

4200m’/ 2014

3.0
10m
Case-1
Case-2 Case-1
Case-1
182.8m
Case-2 8.5m
30.1m

Case-1
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DIP ND 300mm x 80m
DIP ND 250mm x 1,520m
DIP ND 150mm x 3,085m
DIP ND 100mm x 880m
HDPE ND 75mm x 1,000m
SPND150mm x 130m (
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3.1

1)

2)

3)

4)

32

33

34

1,100m% 2014

3.0
10m

Case-1

Case-2 Case-1

Case-3 Case-2
Case-1

41.1m
Case-2
8.9m
14.9m
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Case-3  Case-2

14.7m

35
Case-2

HDPE ND 150mm x 1,070m
HDPE ND 100mm x 2,700m
HDPE ND 75mm x 800m
HDPE ND 50mm x 1500m

6.8m

A-123
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o

OCoOoO~NFOOMWNE
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120
120
120
120
120
120
120
120
120
120
120
120
120
120
120
120
120
120
120
120
120
120
120
120
120
120
120
120
120
120
120
120
120
120
120
120
120
120
120
120
120
120
120
120
120
120
120




v

120
120
120
120
120
120
120
120
120
120
120
120
120
120
120
120
120
120
120
120
120
120
120
120
120
120
120
120
120
120
120
120
120
120
120
120
120
120
120
120
120
120
120
120
120
120
120
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A-134



A-135



A-136



A-137



A-138



A-139



A-140



A-141



A-142



A-143



A-144



8-7

A-145



—>
No.
20 B
B=0.50m
\V4 b=039m
/ i h=0.04m
b v W=0.10m
<>
C =1.350 + 0.004/h + (0.14 + 0.2/W"?) (/B - 0.09)*= 1.450
Q=Ch*?=1.45 0.04°?=0.46 /
V =0.129 N+0.004 N( )=19,16 h=0.08m B=0.25m
19 Q=V/2 A=0.0208 (0.25 0.08)=042 /
20 B
B=140m
\V4 b=0.60m
— dn h=0.034 m
b j;r W=0.15m
<>
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C =1.785 +0.00295/h + 0.237 h/W — 0.428[(B-b) h/WB]"?
+0.034(B/W)"?=1.875
Q=Cbh**=1.875 0.6 0.034**=7.05L/

V=0.129 N+0.004 N( y=15, 31, 25 h=0.15m B=1.00m
6 19 Q=V A=0.0549 (1.00 0.15)=8.241L/
6 20 B
B=140m
VA b=0.60 m
- @ h=0.035m
b jj' W=0.15m
C =1.785 + 0.00295/h + 0.237 h/W — 0.428[(B-b) h/WB]"?
+0.034(B/W)"?=1.872
Q=Cbh**=1.872 0.6 0.035*=7.36L/
V=0.129 N+0.004 N( y=15,31,25 h=0.15m B=1.20m
6 19 Q=V A=0.0492 (1.20 0.15)=8.82L/
6 2 B
B=0.56m
\V/ b=025m
— n h=0.08m
b jﬁl W=0.10m
C =1.785 +0.00295/h + 0.237 h/W — 0.428[(B-b) h/WB]"?
+0.034(B/W)"*=1.807
Q= Cbh*?*=1.807 0.25 0.08*?=10.22L/
t=13.77,3.58,3.92,3.72,3.76  ( 5 )
6 2 tvg = 3.8 =50 L =1.1

= 50/t,,,= 50/3.8/1.1
=12.00L/

05L/

10.22 12.00 L/

6 10.22 L/
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WSSDO
1.
(cm) (m) C Q (m¥/sec) Q (liters/sec)
1 July  (2005) 15 5.0 0.050 1.8400 0.01234 12.34
2 July 31 5.5 0.055 1.8330 0.01419 14.19
3 August 16 13.75 0.1375 1.8178 0.05561 55.61
4 August 31 15 0.150 1.8220 0.06351 63.51
5 September 16 15 0.150 1.8220 0.06351 63.51
6 September 30 16 0.160 1.8270 0.07011 70.11
7 October
8 October
9 November
10 | November
11 | December
12 | December
13 | January (2006)
14 | January
15 | February
16 | February
17 | March
18 | March
19 | April
20 | April
21 | May
22 | May
2.
(cm) (m) Q (m*/sec) Q (liters/sec)
1 July  (2005) 15 10.0 0.10 1.8100 0.01430 14.30
2 July 31 11.0 0.11 1.8189 0.01658 16.58
3 August 16 15.625 0.1562 1.8565 0.02863 28.63
4 August 31 15.625 0.1562 1.8565 0.02863 28.63
5 September 16 15.625 0.1562 1.8565 0.02863 28.63
6 September 30 15.625 0.1562 1.8565 0.02863 28.63
7 October
8 October
9 November
10 | November
11 | December
12 | December
13 | January(2006)
14 | January
15 | February
16 | February
17 | March
18 | March
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Q)

G
C
50 | A |_x°'75 ° Cs
30 * 08
hy h h 20 x 0.2 Cq
x 0.2 3
10 10 hy x 0.1 hs
C I_ x 0.1
C2 0
x S a
x 0.3 S; 0.1 52 x 0.05  S3 S,
2
2
3km
Kankai 17 1988 2004
4)
0 mm 0 mm 20 mm 200 mm
7% 52.7L/
10% 10.3 L/
(6 9 )
( /
5% 6% 7% 8% 9% 10%
1988 30.6 37.1 43.8 50.6 57.5 64.6
1989 48 .4 58 .7 69 .2 80.0 90.9 102.2
1990 41.5 50.3 59 .3 68.6 78.0 87.6
1991 41.0 49 .7 58 .6 67 .7 77.0 86 .6
1992 28 .6 34 .7 40.9 47 .3 53.7 60.4
1993 37 .4 45 .4 53.5 61.8 70.3 79.0
1994 30.5 37.0 43 .6 50.4 57 .3 64 .4
1995 33.3 40 .4 47 .6 55.0 62.6 70.3
1996 37.5 45 .5 53.6 62.0 70.5 79.2
1997 32.0 38.8 45 .8 52.9 60.1 67 .6
1998 52.0 63.1 74 .4 85.9 97 .7 109.8
1999 38.4 46 .6 54 .9 63.4 72.2 81.1
2000 39.8 48 .3 56 .9 65.8 74 .8 84.0
2001 26 .8 32.5 38.3 44 .3 50.4 56 .6
2002 29 .2 35.4 41 .8 48 .2 54.9 61.6
2003 33.3 40 .4 47 .6 55.0 62.6 70.3
2004 45 .9 55.7 65.6 75.8 86 .3 96 .9
36.8 44 .7 52 .7 60.9 69.2 77.8
(10 5 )
( /
5% 6% 7% 8% 9% 10%
1988 10 1989 5 5.5 6.7 7.9 9.1 10.3 11.6
1989 10 1990 5 7.3 8.9 10.4 12.1 13.7 15.4
1990 10 1991 5 2.8 3.4 4.0 4.6 5.3 5.9
1991 10 1992 5 3.9 4.7 5.6 6.4 7.3 8.2
1992 10 1993 5 4.5 5.5 6.4 7.4 8.5 9.5
1993 10 1994 5 6.1 7.4 8.7 10.1 11.5 12.9
1994 10 1995 5 3.1 3.8 4.4 5.1 5.8 6.5
1995 10 1996 5 5.4 6.5 7.7 8.9 10.1 11.4
1996 10 1997 5 4.0 4.9 5.7 6.6 7.5 8.4
1997 10 1998 5 3.9 4.7 5.6 6.4 7.3 8.2
1998 10 1999 5 3.8 4.6 5.4 6.3 7.1 8.0
1999 10 2000 5 5.9 7.2 8.4 9.7 11.1 12.5
2000 10 2001 5 4.3 5.2 6.1 7.1 8.1 9.1
2001 10 2002 5 7.0 8.5 10.0 11.6 13.2 14.8
2002 10 2003 5 3.8 4.6 5.4 6.3 7.1 8.0
2003 10 2004 5 6.9 8.4 9.9 11.4 13.0 14.6
4.9 5.9 7.0 8.1 9.2 10.3
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0SI-v

D
- No.3 P No.1 ? No.2 ¥ No.3 ? No.17 ¥
120 m 118 m 121.75 m 150 m 170 m
45 m 45 m 42 m 31 m
36 m 32m
Sabar ( ) Sabar ( « )
2,328/ 950 / 0 / 3B/ 20 7/ 5/ 30 7/ 2 /
25 15 40 26.5 25 25
2)
2005 5 18 5 19 2004 7 5 2001 7 4 2001 6 30 2001 7 1 (2004 5 31
Wwusc Pushpa Lal Chock, BRT Pushpa Lal Chock Byjanathpur
37 25 24 12
37 24
8m 7m 7.26m 7m 6m 6m 6m 7.5m
14.24 m 13 m 14.05m 8.57 m 9.54 m 12.05m 24.08 m
6.24 m 6 m 6.79 m 8m 2.57 m 3.54m 6.05 m 15.58 m
1.76 m 0.21'm
1 30 30 10

1) Department of Drinking Water Supply (DDWS), MPPW, Kathmandu ~ 2) WSSDO, Biratnagar, Morang ~ 3) WUSC, Mangadh, Morang
4) Groundwater Resources Development Project, Department of Trrigation, Ministry of Water Resources, Biratnagar, Jhapa
5) Dhulabari emergency deep tube well, DWSS, Dhulabari, Jhapa
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200km

(GDP:Gross Domestic Product) 236 (LDC:Least Developed
Countries)
9 5 ( 2001/2002)
71.6% 28.4%
2002 10 5 2002 07
85
(NGO:Non-government Organization)
10
(JCA:Japan International Cooperation Agency)
2003
8
3 (
5 )



3 @om¥ 1 ) 1 om¥ 1 )
3
4.0km —
5 300m¥ 1
4
450m® 6 450m° 1
15.0km 12.6km
16.5km

(MPPW: Minisry of Physical Planning)
(NWSC: Nepal Water Supply Corporation)
(DWSS: Department of Water Supply and Sewerage)
13 1,500
(DWSS)
WSSDO: Water Supply and Sanitation Division Office
(WUSC: Water Users and Sanitation Committee)

(DWSS)
(WUSC)

NWSC
2005

1 2 1 2006 9 12




(

)



)

(

)

(

55

NWSC

42

NWSC

)

(

iv



1-1-1
1-1-2

2-2-1
2-2-2
2-2-3
2-2-4
2-2-5
2-2-6
2-2-7

2-3-1
2-3-2
2-3-3
2-3-4

3-2-1
3-2-2
3-2-3



4-1-1
4-1-2
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ADB Asian Devel opment Bank

BCCI Birganj Chamber of Commerce & Industries
DIP Ductile Iron Pipe

DWSS Department of Water Supply and Sewerage
EIA Environmental Impact Assessment

EQJ Embassy of Japan

Gl Galvanized Iron Pipe

GOJ Government of Japan

HDPE High Density Polyethylene Pipe

HMG/N His Majesty’s Government of Nepal

IEE Initial Environmental Evaluation

JCCI Janakpur Chamber of Commerce & Industries
JCA Japan International Cooperation Agency
MPPW Ministry of Physical Planning and Works
NGO Non-government Organization

NPC National Planning Commission

Nrs Nepal rupees

NWSC Nepal Water Supply Corporation

MoLD Ministry of Local Development

PVC Polyvinyl Chloride Pipe

RC Reinforced Concrete

SDbuU Service Delivery Utility

SP Steel Pipe

vVDC Village Development Committee

WB World Bank

WHO World Health Organization

WSMB Water Supply Management Board

WSSDO Water Supply and Sanitation Division Office

WUSC

Water Users and Sanitation Committee




1.

11
1-1-1

(MPPW: Minisry of Physical Planning)
(NWSC: Nepal Water Supply Corporation)
(DWSS: Department of Water Supply and Sewerage)
1,500
(DWSS)
WSSDO: Water Supply and Sanitation Division Office
(WUSC: Water Users and Sanitation Committee)

1-1-1

11

13



2005

(NWSC)

/
1

\
\

(DWSS)

(Jhapa WSSDO)

\ WUSC

/
/
L

2006 9 12

1-11

\

\

(Morang WSSDQ)
7 T Y

\

28



1-1-1

2004 2014 2004 2014

93,875 138,935 126,529 187,293
23,000 48,627 86,601 146,088
25% 35% 68% 78%

40L/ 120L/ 60L/ 120L/
1,350m% 6,655m%/ 8,500m*/ 22,200m3/
6 12
21.48% 10% 39% 10%

2,115 42 5,715 45
1967 2001 1965~2001
6 ( 3 ) 1 2,000L/ 1 7 ( 2 ) 3 (3000L/ 1 )
3 x18 6,300m% 3 5 x18 12,310m*
@ 150~300x  1.68km @ 150~¢@ 300x  1.15km DI @ 200x  4.0km
DI MS MS DI
x 5
x 300mx 1
x 1
1,500m3/ x 0.3mg/Lx 2 0.3mg/Lx 2 0.3mg/Lx 4
(RCC)450m®x 2 (RCC)450m°x 1 (RCC)450m°x 2 (RCC)450m°x 6
@ 20~ 300x  39.757km DI @ 100~¢@ 200x  9.7km @ 25~¢p 250x  120.58km DI @ 150~ 200x  15.0km
Cl DI Gl Gl @ 65~¢p 80x% 2.9km DI ¢ 150~¢@ 200x 16.5km
Horizontal Typex 6

NWSC-Janakpur NWSC-Birgunj
41 55

JICA,2004




2.

2 1

Birgunj Sub-Metropolitan Office  NWSC
NWSC

Birgunj Chamber of Commerce & Industries

2 2 (
2-2-1
2-2-1
1
56%
(
2014
2. ( ) 3 com¥ 1
7 2 )
( )
2
No.2
( )
2
3. 4.0km
4. 4
5. X2 x1 450m° 6
8
5. 15.0km
16.5km
6. NWSC 55

2-1



2-2



2 2 1 Birgunj Sub-metropolitan

2-3



2-2-2

@
D
NWSC ( ) 2-2-1
70% 4
Ward-17
Ward-1,2,16,19
100%
2)
Census 1991 69,500 2001 112,484
4.9% 4.5%
2004 128,363
2014 199,400
3)
a
NWSC 8,800m*
5 1
b.
6,000m3/
( ) 8800 6,000 2,800m* 32%
C. 2004
6,711 Domestic, Commercial & Industrial, Institutional
45
6,756
d.
NWSC 68%
Ward 72,000
569%0( )

2-4



(6,000m¥ ) (72,000 )
83L/

AM5:00 AM10:00 5

PM0:00  PM2:00 2
PM5:00 PM10:00 5
12
12
g.
NWSC
@
® ()
a 2014

2-5



C. 100
20%
d. 10%
2-2-2
(2004 ) 2014
126,529 199,400
56% 76%
72,000 151,600
L/ ( ) 83L/ ) 100L/
45L/
(%) 32% 10%
1.2
(m¥ ) 8.800m% 19,900m*
2-2-3
@
1
7 5 (No.1~No.5) 2 (No.6,7) 30~40
2-2-3
2-2-3 Birgunj
Tube-Well Tube-Well Tube-Well Tube-Well Tube-Well
No.1 No.2 No.3 No.4 No.5
Shreepur, Adarsha Nagar Nagawa Radam Road Office compound
Ward-10 Ward-13 Ward-19 Ward-16 Ward-10
1987 1987 1987 1987 2001/02
wB WB WB wB NWSC
128m 146m 196m 175m 150m
300/200mm 300/200mm 300/200mm 300/200mm 300/200mm
25mY () 25mY () 225m¥ () |20m¥ ( 22m¥ ()
)
12 17 12 12 12
8,800m*/
(KSB)
150KVA 100K VA 100KVA
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2, 1 15
m 5m 7m m 7m
11m 8m 11m 11m 11m
2 4 No.3,5
NWSC 20 50
2)
No.3,5
3) )
2
No.3,5
@
1)
NWSC Office

2-7




2)

3)

2004

2-2-4
WHO
WHO
WHO
2004 WHO (0.01mg/L)

(Nepal Interim Standard, 0.05mg/L)
DWSS
75m

WHO
No.2

No.2
)

2-8

40 50m



6-C

2-2-4

L

Tube-Well No.1 Tube-Well No.2 Tube-Well No.3 Tube-Well No.4 Tube-Well No.5
Shreepur,Ward-10 Adarsha Nagar,Ward-13 Nagawa,Ward-19 Padam Road,Ward-16 NWSC Office,Ward-10
05.9.18 105.9.18 05.9.18 |05.9.18 05.9.18 |05.9.18 05.9.18 |05.9.18 05.9.18 ]05.9.18
04.11.15905.9.18 |05.9.21 J04.11.1505.9.18 |05.9.21 J04.11.19405.9.18 |05.9.21 ]04.11.1905.9.18 [05.9.21 J04.11.1405.9.18 |05.9.21
NWSC NWSC NWSC NWSC NWSC
WHO
u S/cn 331 370 348 376 330
NTU 5 <1 <1 <1 <1 <1
N.D. N.D. N.D. N.D. N.D.
( ) TCU 15 (<0.05) (<0.05) (<0.05) (<0.05) (<0.05)
SS | mg/L
TDS | mg/L | 1,000 233 258 246 249 231
pH pH 6.5-8 7.6 7.8 7.8 7.7 7.9
CaC0O3| mg/L 500 208.6 229.2 218.9 216.3 206
Cl mg/L 250
COD | mg/L
S04- | mg/L 250
DO | mg/L
Fe | mg/L 0.3 0.2 0.2 0.2 0.11 0.2 0.18 0.2 0.19 0.2 0.21
Mn | mg/L 0.4 0.5 0.12 0.5 0.1 0.5 0.08 0.5 0.12 0.5 0.09
N.D. N.D. N.D. N.D. N.D.
As | mg/L | 0.01 0.015 (<0.05)] 0.02 (<0.05)] 0.01 (<0.05)] 0.01 (<0.05)] 0.015 (<0.05) 0.05
N.D. N.D. N.D.
NH4 | mg/L 15 0.05 (<0.05) (<0.05) (<0.05) 0.09
NO2- | mg/L 3
P mg/L 0.08 0.15 0.13 0.05 0.08
Ca | mg/L 50.61 58.52 53.71 55.31 52.1
col/100ml 0 0 75 0 0 0
c0|I/100mI 0 0 39 0 0 0
1) WHO 2 (2004
2) Nepal Interim Standard ~ 50ppb(0.05mg/L)
3) 05.9.18

4) N.D. : Not Detected




®

iy
3
Ward-13,14,16,17
NWSC
2)
3
3) )
NWSC 2
2014
19,900 12,366
7,534m°%
3 2.4m3 3
4 1.8m% 4
2-2-4
(€H)
450 m® 2
900 m®
NWSC
1987

Grand Water Resource Development Project

EIA
500m
(18 / )
(18 )
(18 )
250 m° 1
8710m*> 2,005 7 25
1965

1987

2-10



@

®

2-2-5
@

@

®

Birgan
15

8
10km Sirsia
120.6 km, 250 25 mm,
40
3 4m
Ward No.18, 19

2-11

Sirsia



2-2-6

@
NWSC BIRGANJ Branch Branch Manager 4 Section (Technical, Administration &
Procurement, Store, Account) Branch Manager 55
6
NWSC
NWSC 13mm 10m°
50Nrs im? 15Nrs
28
1 NWSC
69.1 2005 7
NWSC
5
2-2-5 Unit: x 1,000 Nrs
2000 2001 2002 2003 2004
1 16,378 12,991 19,358 14,229 20,184
15,140 12,991 19,358 14,096 17,011
1,238 0 0 133 3,173
2 13,924 11,070 11,247 10,743 11,035
4,105 3,729 3,635 3,870 4,235
2,729 3,3%4 3,583 3,781 3,776
1,162 1,072 1,096 1,000 1,091
5,918 2,715 2,925 1,863 1,878
10 160 8 229 55
3 2,454 1,921 8,111 3,486 9,149
224 Nrs 2005 8 31 Nrs 0.9
Nrs
Unaccounted Water 32
2005 1,144
Birganj Job Description NWSC

2-12



@

6,711 55 1,000 82
9.93 2004 6 7
Public Relation
©)
Public Relation
NWSC
2-2-7
@
5 4
NWSC No.5
@
©)
2 3
2-3-1
Birgabji Sub-Metropolitan City Narayani Zone, Parsa District
35km* 19 Ward
2001 Census 112,484 128,000
Dry Port
Birgan

2-13

NWSC



2-3-2

Executing Officer 5Section (Administration, Account, Tax
& Revenue, Planning & Implementation, Sanitation) 697
2-3-3
2004 198.7 Nrs
2-3-4
NWSC
1,134 100
Ward No.17
35 Nrs 7

2-14



2 4
@

@

NWSC 2

NWSC (
NWSC Sub-Metropolitan

NWSC Asset

2-15

Sub-Metropolitan



3.

31
Janakpur Municipality Office

NWSC

20 30

Chamber of Commerce & Industries

25,000 3

31

NWSC

50 100

Janakpur

( )
1 15 100,000



3 2 ( )
3-2-1
3-2-1
()
1
30%
2014
2. ( ) 1 (1.om¥
6 2 )
3
( )
( )
3.
4, X5
300m® 1
5, X2 450m° 1
(8
5. 12.6km
6. NWSC 42
7.




3-2-1  Janakpur Municipality

3-3



3-2-2

@
D
2)
Census
2004
2014
3)
a
NWSC
3
b.

34

NWSC (
40% 2
DWSS District
1 ( 30m
1991 54,710 2001 74,192
81,187
109,200
2,400m°
1,750m°%
( ) 2400 1,750 650m? 27%
2004
1,871 Domestic, Commercial & Industrial, Institutional
42
1,913

3.0%



NWSC 25%
24,000 30%(
)
e.
(1,750m% ) (24,000 )
73 L/
f.
No.1 No.6 No.2
AM5:00 PM2:30 75 AM5:00 PM11:00 16

PM5:00 AM1:00 8
155

NWSC

@

®

35



a 2014

C. 100 150
20%
d. 10%
3-2-2
(2004 ) 2014
81,187 109,200
30% 50%
24,000 54,600
( ) 100L/
L/ ) 73L/ puy
(%) 30% 10%
1.2
(m3/ ) 2,400m° 7,000m*
3-2-3
€Y
1)
3 (No.1,2,6) No.34 2
No.3 1965 ICM( )
No.4 1980
10 No.5
No.1,2,6
1
3-2-3

3-6




3-2-3 Janakpur

Tube-Well Tube-Well Tube-Well Tube-Well
No.1 No.5 No.6 No.2
Argaja Pokhari Argaja Pokhari Argaja Pokhari Ramanada Chowk
1987 1999 2001 1987
WB NWSC NWSC WB
200m 180m 180.48m 210
300/250mm 300/250mm 300/250mm 300/250mm
1.0m%min
1.5m*/min 1.2m%min
15.5 16
1,750m°%
100K VA
1 1
-2.44m -3.78m -2.10m
-11.06m -13.74m -11.10m
1 2 / 3 4 /
NWSC
2)
No.2
No.1,5,6 1
No.5
3)
No.2
No.1,5,6 2
No.5

37




@
D

NWSC

Mo.6

No.6

No.6

No.6

No.6

No.6

2)
No.6

3)
No.6

15NTU WHO
1.5mg/L WHO
No.2

3-8

(5NTU)

(0.3mg/L)

Office

No.1
No.1,6



bt

3-2-4

Tube Well No.1 | Tube Well No.2 JTube Well No.6 -2 -1 -2 -3
Argaja Pokhari Ramananda Chowj Argaja Pokhari Ward-3 Ward-9 Ward-4 Ward-8 Ward-8
05.9.22 |05.9.22 ]05.9.22 ]05.9.22 05.9.22 05.9.22 05.9.22 05.9.22 05.9.22
05.9.26 05.9.26 00.1.15 05.9.26 05.9.26 05.9.26 05.9.26
NWSC
WHO
13
u S/cn 187 195 189 1016 457 188 195
NTU 5 2 2.5 15 170 39 2 2.5
( ) TCU 15 N.D.(<0.05) N.D.(<0.05) 5 0.28 0.21 N.D.(<0.05) N.D.(<0.05)
SS | mg/L
TDS | mg/L | 1,000 143 152 684 305 139 143
pH pH 6.5-8 7.0 6.8 7.1 6.8 7.2 7.0 7.1
CaCO3| mg/L | 500 110.7 1159 140 267.8 231.8 113.3 1159
Cl mg/L | 250 7.68
COD | mg/L
SO04- | mg/L 250
DO | mg/L
Fe | mg/L 0.3 0.04/0.2 0.1]0.2 15 18.42 2.86 N.D.(<0.03) 0.09
Mn | mg/L 0.4 0.5 0.5 0.23 0.33 N.D.(<0.02) 0.02
As mg/L 0.01 ]<0.005 <0.005 0.43 0.07 <0.005 <0.005 0.05
NH4 | mg/L 15 IN.D.(<0.05) N.D.(<0.05) 0.02 11.17 1.85 N.D.(<0.05) N.D.(<0.05)
NO2- | mg/L 3
P mg/L 0.05 0.06 N.D.(<0.05) N.D.(<0.05) 0.05 0.06
Ca | mg/L 20.8 21.2 36.03 64.9 61.7 20.8 21.6
col/100ml 0 0 4 0 0 7 48
col/100ml 0 0 0 0 0 3 48
1) WHO 2 (2004
2) Nepal Interim Standard ~ 50ppb(0.05mg/L)

3) 05.9.18
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1)
1
(Ward-16) (Ward-12)
NWSC
EIA
500m
2)
3
No.5
3) )
No.5
No.1,2
() 2014
7,000 - 2,916
4,084m°%
3 1.3m%
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(18
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3-2-4

(€D)
450 m® 2 1 1,754 m® 12.3
NWSC 2003
1967
NWSC 10L
No.1, No.6
500L 3kg
mg/lL) 2
)
A
3-2-5
(€H)
39.8 km, 300 25 mm,
40
Ward8
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@

10m®

®
3-2-6
@
NWSC JANAKPUR Branch Branch Manager 5 Section (Technical, Administration,
Procurement, Store, Account) Branch Manager 42
2
NWSC
NWSC 13mm
50Nrs ° 15Nrs
1 NWSC
5
3-2-5 Unit: x 1,000 Nrs
2000 2001 2002 2003 2004
1 3,287 2,839 3,382 3,428 4,179
2,744 2477 2,955 2,848 3,225
543 362 427 580 954
2 6,703 6,878 6,445 7,383 9,563
3,461 3,348 3,513 3,502 3,513
1,350 1,206 1,591 1,537 1,660
380 504 346 436 526
684 1,090 503 1,075 1,938
828 730 492 833 1,926
3 -3,416 -4,039 -3,063 -3,955 -5,384
6
89.4 2005 7
4.0 Nrs 0.8 Nrs
Unaccounted Water 27
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@

2,007(2005 ) 42 1,000 209 ,NWSC
9.93 2004
2005 810
(©))
3
NWSC
3-2-7
@
3 2 No.1, No.2
)
(€©))
3 3
3-3-1
Dhanusha District 25km? 17
Ward
20km
2001 Census 74,192 81,000

3-13



3-3-2

3-3-3

3-3-4

3 4
@

&)

10

Planning

4

NWSC

NWSC
NWSC

NWSC

Executing Officer
& Technical, Society & Sanitation)

2004 65.3 Nrs
48.7 Nrs
NWSC
0.4 Nrs
i)
iii)
2
( )
Municipality
Asset

3-14

4 Section (Administration, Account,

109

Municipality

16.8

Nrs

No.1,5,6
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4.

4 1
4-1-1
-4
a National Water Supply & Sanitation Policy 2005
(MPPW) (NPC) (MoF) MoLD

b. (W.S.Tariff Fixation Commission)

C. (NWSC)

d. (Central Coordination Committee)

(MPPW) (NPC) (MoF)
MoLD NWSC
a (Local Coordination Committee)
(DDC) (NWSC Branch

Office) (can (Ward Chairman)

b. (WSMB)

C. (Service Delivery Utility, SDU)

( WSMB
)
4-1-2
10 7 M/D
5
Central Government (MPPW,MOLD)
a
(Coordination Committee) (MPPW/NPC/MOF/MOLD/ ) 11
C. Feasibility study JCA

4-1



d. (WSMB)

( NWSC
(NWSC)
a. NWSC (Kathmandu Valley
Water Supply Management Board)
2005 6
b.
8 ADB Urban and Environmental Improvement Project (UEIP)
a 1
b.NWSC WSMB
(SDU  Service Delivery Utility)
C.
4 2
@
(Central Coordination Committee) 11
@ (NWSC)
(WSMB)
(SbU)
©))
(Central Coordination Committee) (Local Coordination
Committee)

!
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(WSMB)

(Sbu)
* 1 2 2
2
®) ()
( E/N)
National Water Supply & Sanitation Policy 2005
(Central Coordination Committee)
( 1 )
(Local Coordination Committee) WSMB
Sbu
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5 1
2
( 2)
3 5
(Central Coordination Committee) 11 16
ADB 2 ( )
2
5 2
(DWSS)
(WUSC)
NWSC
2005
(NWSC)
ADB (Urban and Enviromental Improvement
Project, UEIP)
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55

NWSC

42

NWSC
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9 13 JCA ( )
9 14
9 15 MPPW/NWSC ( )
9 16 KTM - Birgunj
NWSC Birgunj Office
Birgunj Municipality Office
WSSDO, Parsa
9 17
Birgunj Chamber of Commerce & Industries
NWSC
9 18
NWSC
Birgunj Municipality Office
9 19 NWSC
Ground Water Resource Devel opment Office
9 20 NWSC
Birgunj Municipality Office
9 21 Birgunj — Janakpur
NWSC Janakpur Office
Janakpur Municipality Office
9 2 Janakpur Chamber of Commerce & Industries
NWSC
9 23 NWSC
WSSDO
9 24
9 25 NWSC
Janakpur - KTM
9 26 JCA
9 27 MPPW/NWSC/MoLD
9 28 JCA
( )
9 29 ( )
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Ministry of Physical Planning & Works (M OPPW)

1)  Mr. Janak Ra Joshi
2) Mr.M.G Maeku
3) Mr.V.RYami

4)  Mr. N.R.Khatri

5)

Ministry of Local Divelopment (MoL D)

1) Mr.D.K. Thepdiya

Secretary

Joint Secretary
Undersecretary
Senior Div. Engineer
JCA Expert

Undersecretary

Department of Water Supply and Sewerage (DWSS)

1) Mr. Hari Ram Koiraa

Nepal Water Supply Corporation (NWSC)

1) Mr.D.K. Bgiimaya
2) Mr. M.S. Shrestha
3) Mr.B. Prasad

4)  Mr. SK. Dutta

5)  Mr. N. Kumarhal

Director Generd

General Manager

Deputy General Manager

Assistant Manager

Office in Charge, Birganj Branch Office
Office in Charge, Janakpur Branch Office

District Development Committee, Parsa (DDC, Parsa, Birganj)

1) Mr.D.K. Chapagain
2)  Mr.M.Thakur

Birganj Sub-Metropolitan City Office
1) Mr.K.P.Qjha

2) Mr. A. Dwibedi

3) Mr. B. Dangol

4) Mr. PM.S. Amatya

5) Mr. S. Shrestha

6) Mr.N. Giri

7)  Mr.D.P. Chaurasia

Local Development Officer
Engineer

Executive Officer
Ex. Dy. Mayer
Tax Officer

Chief Engineer
Engineer
Engineer
Engineer

Birganj Chamber of Commerce & Industries (BCCI)

1) Mr. B. Srivastaga
2) Mr. VK. Sarawagi
3) Mr. G Kedia

4)  Mr. C. Timalsina

Ex-Mayer, Birganj Sub-Metropolitan city
President

Secretary

Program Officer



8. Janakpur Municipality Office

1) Mr.Y.P. Panthi Executive Officer
2) Mr.D. Prasad Ex-Mayer
3) Mr. B. Tadar Engineer

9. Janakpur Chamber of Commerce & Industries (JCCI)

1) Mr.C.Wahd Vice President
2) Mr.A.Sah Secretary
3) Mr.R.P Sah Member
10.
1)
11. JCA
1)
2)
3)  Mr. Sourab Rana Program Officer
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MINUTES OF DISCUSSIONS
ON THE BASIC DESIGN STUDY FOR PHASE-2
ON THE PROJECT FOR THE IMPROVEMENT
OF WATER SUPPLY FACILITIES IN URBAN AND SEMI-URBAN CE NTRES
IN THE KINGDOM OF NEPAL .
(1" STAGE)

Based on the results of the Development Study, the Government of Japan decided * b conduet THE
BASIC DESIGN STUDY FOR PHASE-2 (hereinafter referred to 25 “tli»: Stady™) ON THE *ROJECT FOR
THE IMPROVEMENT OF WATER SUPFLY EACILITIES IN URBAN AND SEMI-URE AN CENIRES
N THE KINGDOM OF NEFAL (heremafter reforred to as "the Projeot") and entrtsted 1 2e Study to the
Japan Intamational Cooperation Ag=ucy (hereinafier referred to as "JICA"). ,

JICA dispatched the Basio Design Stdy Team for the Study Clcrcina.fter raferzed 1o 1 & "the Team")
to the Kingdom of Nepel (hereinafier referred to ag "Nepzal"), which iz beaded by Shinji Yot lure, Resident
Representative of JICA Nepal Otfice, from September 12 to September 28, 2005,

The Team held disoussions with the officials concerned of Nepel and conducied e 3¢ d survey &t the
Smdy eree, ‘

In the course of discussions and the field survey for Phase-2, both parties confirmed the main ttems
desoribed on the attached sheets.

Kathrmandm, { Detober 7, 2005

o _
Shinji Yoshiura ‘ Mr. Tanek Raj Joshi
Leader ' Secretary '
Draft Report Explanation Team Ministry of Plrysioal Planning & V7o ks
Japan Internationel Cooperation Agency Nepal
Japan :

s
X
. Mz, D, K. Bajimeya

Gueneral Manager

Nepal Water Supply Corporation

Miuiswy of Physice! Plamning & Works
Nepal
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ATTACBEMENT

1, Objectives of the Study
The objectives of the Study are,
1-1. To colieot necessary information on the candidate sites (1. o Birgunj and Janakpur) for ¢ msideration of
the Projoct Phase-2 through, o

(2) Discuasion with related officials
(b) Field survey in Birgunj and Janakpur
1-2. To confirm the provision for the future devolution of the water supply project from the Nepal Water
Supply Corporation (NWEC) tp the local government and, *
1.3. To consider the possibility of the impleroentation of the Project Phase-2 as 2 result of the Study.

The Study will be implemented in the 1* Stage and the 2" Stage soparately,

Bofh sides agreed that if unsatisfactory factor(s) are found in the 1% Stage of the Study, the & would be the
possibility that one site or both sites would be excluded from the Froject and the 2™ Stage of 1 1e Study might
ba cancelled.

2. Sites of the Stmdy

The sites of the Projest are Birgunj and Janakpur, shown jn Annex-I .

Boih sides agreed that 5 sites, i e Manthali in Rameclﬂ:mp Distriet, Besisshar in Lat yjtng Distriot,
Bhimeshwor in Dolkha Dlstict, Beljhundi in Dang District and Nepalgtnj in Banke Divir of which were
stipuleted in the Minutes of Discussions signed by both sides on June 15, 2005, had beer: @ wwhuded due 10
gecurily redsons. '

3. Responsible aud Jmplementing Agency

3.1, The Responsible Agency is the Ministry of Physical Planning and Works (MoPEW) in Ni pel.

3.2. The Implementing Agency is NWSC with involvement of Birgunj sub~metropolitan cify and Janakpur
municipality, : :

4, Ttems requested by the Nepalese side
After the dissussions with the Team, the items deseribed i Anmex- Il were finelly ret uested by the
Nepalese side. The Team will assess the appropristencss of the roquest,

5, Findings of the Study

5.1. Both sides understood that the devolution of the water supply service from NWST to o a} government
and quallty of water regources would be very important factor on the Project, Both sides 8 50 understood
that the candidate site(s) which hes a positive prospest of the devolution would be priosit zed for the 2
Stage of the Study.

5.7, MoPPW deolared its position to inidate handover process by the letter dated Seprer Wber 19, 2005

LY,
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5.3, The Team proposed fhe following materials 28 8 tentative plan of the devolution, _

(=) Framewark for Handing Over the Watcr Supply Projest Management from NWSC to th 1 Losal Bodies
(Annex-IV)

(b) Flow chart of the Handover Frocess (Annex-V)

(¢) Rale of the Service Detivery Utitity (Annex-VI)

(d) Tentative Schedule for vhe Handover Process (Annex-Vi)

6. Schedule of the Study .

6-1. The Team will proceed to further studies in Japan based on the results of the {* Stage ap | the answer ©
be submitted by the Nepaless side by October 21, 2003. ‘The Team will mep out its <o s for the 2%
Stage of the Stody.

6-2. TICA might dispatch the Tezm to Nepal in Novernber 2005 according to fhe course to be nepped our for

. the 2" Stage of the Stdy- .‘

6-3. TICA might prepare the draft report in English and dispatch the Team in order © explah i contents ¥
the Nepalese side in February 2006.

6-4. Tn case that the contents of the draft report are accepted in principle by the Nepaleie ide, JICA will
complete the final report and send it fo the Nepzlese side by May 2006.

7. Undertaking by the Nepalese Side

7-1, To submit the answer 1o Hie Qnestiounaire (Apnex-VII) to the Team fhrough JICA N pal Office by
October 21, 2005,

7.3. To submit the rentetive schedule and to forwerd the necassary prosedures for the devolut on of the water
supply service in aceordanos with the Istter dated September 13, 2005, The tentative ssh dule should be
submited together with the above-mentioned answer 10 the Questionnaire,

7.3, To select the candidate lends for construction of the proposed water supply facllith s described in
Annex-Iin consultation with the local government, prior to the 2% Srage of the &fuly, in case the
Jmpanese sido deoided to dispatch the Team.

7.4, To organize technicel {nformation on the existing water supply facilities in the Study ares, specially
distribution pipes, for preparation of the 29 Stage of the Study. .

7.5. To list the assets of NWSC in te Study area for preparation of the 2™ Stage of the Stdy

5. Understending of both sides
Beszd on the discussions, both the Nepalese side and the Jepaneso Fide had the understandi ig that

8.1, MoPPW will forward the enforcement process of the Draft of National Urban Wa er Supply and
Snuitation Policy 2005.

§-2. The tentative plan proposed by the Team as per Apnex-IV ~VIL will be the basl of the future
devolution plan of the water supply project.

Al B Ve

¥ :



INP/GI- 5 2 j_bfj

I TN

Anmex- L & Site Msp of Birgunj and Tanakpur

Armex- I Items reauested by the Nepalese side

Annex-T1: Letter from MoPPW (Ref. 062/063-70, Jated September 19, 2005)

Annex-IV: Framework for Handing Over the Water Supply Project Meanagement from ]VE C to the Looal
Bodies

Anmex-V : Flow ohert of the Handover Process

Annex-VIs Role of the Service Delivery Utility

Annex-VI: Tentative Schodule for fhe Handover Process

Anpex-VIl; Questionnaire o the status of decentralization and preparation for nandover ¢ [ facilities aod
management of water supply systems

i

T
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Site Map of Birgunj and Janakpur

Annex- 1
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Annex- Il Items requested by the Nepalese side
Phase 2
Ttem Birguﬁj _ Janakpur
Weil Newly Construction of 3 Deep Wells | Newly Constraction of 1 Deep Well
;:c‘;]ffy (3,000 Limin./well) (2,000 L/min.fwell)
‘ Rehabilitation of 3 Desp Wells

Transmission Mair

DI: dia. 200 mm X4.0km

Pipeline
Watet Treatment Plant Rapid Sand Filter X 5 basins
- Clear Water Reservoir:
300 m’ X lbasin
_ Chlorination facility: 1 unit
Chilorination Unit 0.3 mg/L X4 units —
Service Reservoir Elevated Tank (RC) 450m’x 6 basins | Elevated Tank (RC) 450m’x 1 basin
Distribution Pipeline | Replace: DI : dia.150 mm - 200 mm DI dia. 100 mm — dia. 200 mm X
X150km . 9.7 lon
Expansion : DI : dia. 150 mm ~ GIL: dia. 65 mim — dia. 80 mm X
200mm X 16.5 km 2 9km
Water Meter Horizontal Type X 6 waits —
- &
o~
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His Majesty'government 4227280
4229282

A Phone: =< 4228931
INISTRY UF £l NG & WORKS 208255

| i h 4227732

s a A & Fax: 4228420
Bt gee SINGHDURBAR

e sty 's U7 mater September 19, 2005 ‘Kathmandu, Nepal.

s
P Pyt PO
2057

To,

Mr. Shinji YOSEIURA
Resident Representative
JICA Nepal Office

Subject: Information on Policy/Plan Regarding the Decentraﬁzaﬁon A
Process of Water Supply System managed by NWSC

| This is based on our discussion during presentation on project for improvemment of water
supply facilities under NWSC held in MPFW on 15% September 2005

First of all considering, your views Bty s dEsidEd to nitiate Handsver process as
fperattached sheet and alteady writteti to N’P(’M@Fﬂ\ﬂ fortheif consedt

" Regarding-your gnesfionnaire our answers are ‘
1 Central Government(MPEW,MLD)

National Urban Water Supply and Sanitation Policy need further improvement {0
incorporate comments rece_i;ipd from stakeholders. E&{gzgr_;gq@‘l}_;a=§taering:;cemmitte¢:wiﬂ- :
Tinalize (Englisl/Nepali) and foriard For approval; Then MPPW will implement and
monitor through concerned organizations. ¥

HMG has already issued ordinance for Water Supply Management Board (WSMB) for
. managing watér services i municipalities. Hand over of NWSC projécts will be as per
WSMD)conocept. '

_ IMG has also issued ordinznce for Water' Tariff Commiséion and which is under
formation process. SR fhesmalissbifrayalso s e-mostofithe - futictions ofwater ,.
%ﬁiﬁiﬂ?sﬁ@g}ﬂEg\iQr‘ygnﬁnﬁf&§iﬁﬁ'ﬂ§‘fﬁéﬁgbﬁiﬁ¥iﬁ6'ﬂfﬁﬁ'336ﬁ*c'§¥§?;; : ' I

So far we do not tﬁ% appropriate guideline on hand for handover and not yet been done
such activities for NWSC projects. .

&

2. WWEC

12



NWSEC,1it will beaspsr.otdinancef0EV

His Majesty's Government 4227280

e O P P ko ™= (5

Organization has been already established for handover of project in Kathmandy Valley
to Kathmandu Valley Water Supply Management Board, and ¥t reinaining 22 service
centafs otitsidé valley proposed process will-be. applicable -

HMG will bring (under finalization process) Klinity Retirentbnt Schishs(VRS) -for?
about 25% ctatf of NWEC assumed to- be-over staffed: This is applicable for whole
NWSC organization.

3. Local Governmert _ : ‘ i
Ownership and responsibility of water supply system will be of users committes as per
“water supply regulation 2054” in general, however, e Cp Al BroTesty apetially
SR explaiicd belore. «

4. Not decided dcﬁﬁtely
We hope anything not answered will be cleared by the proposed process.
Thank you for your cooperation

Sincerely Yours

i

Joint Secretary

e

N

\‘:\

%
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Devolution/Handover process for NWSC projects of outside
Kathmandu valley

L
2

Policy decision by MPPW with consent of NPC/MOF/MLD |
Formation of coordination
committee(MPPW/DWSS/NWSC/MLD/MOF/NPC)
Appointment of facilitator

Féasibili’fy study(Technical/Financial/Managerial)

Formation of Water Supply Management Board (WSMB) as pér

ordinance for each service centers (22)

6. Handover of projects from NWSC to WSMB
7.
8
9

Shifting of manpower from NWSC to WSMB on deputation

. Capacity building of Service Delivery Utility(SDU)
. Support for service/quality improvement by HMG/JIICA/Municipality

10.Restructuring of SDU and permanent shifting of manpower from

NWSC to WSMB

11.Monitoring

LI
ey

o
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Annef‘(- I_\T

Framework for Handing Over the Waier Supply Project Management from NWS Cio

Sub-metropolitan Ci

ty/Municipaiity

y Indicators: (For Example: Birgunj)
In 2004
Served Population: 86,601  Coverage (%): 68 Revenue: Rs. 14,229,000
in 2014
Served Population: 146,088 Coverage (%): 78 Revenue: Rs. 77,279,200
Organization Responsibilities Activities
Ministry of Policy making . Polic&%ecision
Pkysical Planning 1). MPPW issues the letter to:
and Works i) MoLD = Sub-metropolitan City/Municipality
11) MOF :
(MPPW) HHNWSC
7 & 2. Monitoring the policy
Ministry of Local 3. Establishment of Central Coordination Committee
for handover
Develop ment 1). Members of Coordination Committee
(MOLD) : ,
i), MPPW: (Secretariaf)
i), MolD
i), MOF
iv). NPC
V). NWSC .
a) vi). Sub-metropolitan City/Municipality
2). Tasks of Coordination Committee
{). Establish the Policy framework and regulation and
action plan
ii). Make Sub-metropolitan City/Municipality femiliar
with the existing and future water supply systems
if). Manpower and assets handover mechanism to Sub-
metropolitan City /Municipality )
iv)., Guidelines of water tariff
v). Monitoring and evaluating of the utility
Vi), Subglit :.lhe mo?flhly progresg report fo JICA
I. Support and advice the policy decision
Nepal Water ?up %?fr:er and % (S:ﬁff?'mry building of Sglrvwe Del_zver{ Uﬁlél (SIt)U)
acilitator . ing manpower with appropriate technology 10
Supply SDU. PREP

(NWSC)
(1D

Construction of the water s.uppl%( facility
6. Handover water sudpply facility o Water Supply
Management Boar .
7. Moniforing the water quality

Sub—metropolitdn
City/Municipality

(1)

Service Delivery
Utility

&

A

-

15

1. Establishment of new management organization and
Regulations (By-Law)

2. New water tariff setup (Full Cost Recovery)

3, Outline and establish the mechanism of disclosure
of the information regarding the w/s management

4. Land Acquisition .

5. Participation of construction of new water supply
facilities

6. Bducation for local habitants in reference to the
utilization of water supply system

7. Water service delivery

8. Public awareness

9. Operation and maintenance of the facilities

10. Human resource development

11. Prepare the corporate plan :

12.Establish the Local Coordination Committee

Members of Local Coordination Committes

i) Sub-metropolitan City/Municipality ii) DDC 1iljNW5SC Branch
Office iv) BCCI v) Ward Chairmen

{0




Annex-V

Flow Chart of Handing Over
Step MPPW /MOLD NWsC Local Government {(Sub-metropolitan City)
1 [_ Formulation of the Policy
A
2 F Legistative Adminisiration
3 [ Development of Law/Regulation J
4 Establishment of Coardination Commiites
Obligation: Regulator Obligation: Supporter & Facilitator Obligation: Owaer snd Operator of
Water Supply znd Sanitation
Services
A A y
5 17 =J|7 ‘ Support apd Shift St _J-—-»‘ Establishment of gp:rs}ion body ]
A A
& | Support _l——->| Capatity Development of staff l
\ Y
7 Bl Shift Asscts 1
A ¥
g ‘ Suppart J { Stréngthening Public Relation _i
¥ Y
9 9{ (Setting Water Tariff) 4]__»_[7 Setting Waier Tariff J
A \
10 Guide & Monitor b Support J——D—‘_ Prepare the Corporate Plan J
= ;
¥
3 | Land Acquisition J
Y \
12 ",—*r Construction J+——|_ Participation - _I
A Y
13 >J|_ Handover Facilities to Local Government J
\ Y
14 )y >‘| Support L
- ‘ . '
» ¥ ¥ Operation & Maintenance
15 [ Moniioting Water Quality P

16
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Subject:

10.

A nrey ~TL
Sub-metropolitan City/Municipality -
(Water Supply Service Delivery Utility)

Establishment of Organisation

« Develop the rules and regulations.

¢ Develop organization chart

o Develop job description for all the positions
s Develop O&M manual

» Develop financial management
Adopt a full cost recovery model for management of the utility

Outline and establish the mechanism of disclosure of the information regarding the
water supply management.

Land acquisition

Accelerate the public participation since the inception of the project

 Ensure the participation of representatives of consumers (Ward Chairpersons) by taking
their feedback periodically in present sexvices of the utility and in developing future plans
Education for local habitants in reference to the utilisation of water supply systems
Water service delivery

¢« Willingness fo pay
s Satisfaction

*  Quality

¢ Quantity

¢ Supply hours
s Pressure

Public awareness
o Water Services
s  Water Quality
s  Water Tariff
Operation and maintenance of the water supply systems

-~y

Human resource development and training :

» Conduct training as per the training needs assessment and review the fraining program
as per the set goal for future plans

o Management
» Administrative staff’
» Engingezs and technicians

11, Prepare the corporate plan

12. Establish Loeal coordination Committee

132, Consumer’s registration book

14. Management of database system

< Develop and maintain data base system in relation to technical, financial and
institutional aspects so as to provide information as and when needed for various
management requirements t2

17
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Armex-Vill

Questionnaire
on ‘
the Status of decentralization and preparation for handover
of facilities and management of water supply systems

Please provide the following information about the status of preparation for handover
of water supply systems to local government / municipality / private sector organization:

1. Central Government (MPPW, MOLD)

1. Detailed information about the handover process focused on Birgunj / Janakpur case shown in
the attachment of the letter dated on 19™ September 2005 issued by MPPW:
- Anticipated time schedule including establishment of the Water Tarift Commission
- Detailed description of each process
- Scope of works of the process, No.4 Feasibility study,
- Program of the process, No.8 Capacity building
- Plén of the process, No.11 Monitoring

b. Status of formation of the Water Tariff Commission.

2. NWSC _
a. Documents and detailed information about the Kathmandu Valley Water Supply Management
Board as:
- Organization
- Procedure
- Time schedule

- Progress

b. To improve the present operation of water supply services, NWSC has:
- Amy outsourcing works at present? {meter Teading, equipment vperation, others )
- Any improvement program in activity of public relation (information disclosure, public
hearing, communication)

- Others if any
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3. Recipient of water supply system (Birgunj Sub-Metropolitan City, Janakpur

Municipality)
a  Willingness to take over the water supply system from NWSC
b. Status of establishment an organization (preparatory committee) for receiving the water
supply system ' |
c. Plan for organization of operation of the water supply services
d. Plan for Capacity Building Program for operation/maintenance/expansion of the water
supply system
Institutional aspect
- Human resources
Financial resources
e. Plan for the following items in operational and maintenance aspects:

Setting / revise water tariff

Private Sector Participation

Public Relation by disclosure of information, hearing, research, propaganda for
tmprovement of services and obtaining user’s understanding water tariff

Outsourcing works (meter reading, plant operation, leakage defection works, others)
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