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(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
(JICA:Japan International Cooperation Agency)
2003
8
3 (
5 )



()
A
A-1 x 1 x 1
A-2 HDPE x 10.0km 11.8km
A-3
x 1 x 1
4,326m>/
500m°x 1 600m°x 1
1 1
A-4
450m’x 1 (RC 450m°x 1 WUSC
( FRP )
A-5
1
1
A-6 DI/GI x 9.0km 6.7km
A-7 4 4
2
B
B-1 WUSC
1 1
1,100m>/
300m°x 1 300m°x 1
2 ( 1 )
1
1 1
B-2 HDPE x 6.0km 6.1km
B-3 2 2
C
C-1 WUSC
1 1
2,200m>/
300m®x 1 300m®x 1
2 ( 1 )
1
1 1
Cc-2 2 2
A
B WUSC

il




4200m’/

1,100m>/

2.6 8.64mg/L

55
11.12

10.5
0.07

2014
2,200m’/
WHO

2.2 5.7mg/L

iii

0.3mg/L

11.19



A
A-1 1
A-2 @ 150 225mm 11.8km
A-3
1
4,326m’/
RC 600m’ 1
1
A-4
FRP 450m’ 1
A-5
1
1
A-6 @ 63 300mm 6.7km
A-7 4
B
B-1
+ 1
1,100m>/
RC 300m’ 1
2 (
1
1
B-2 @ 63 160mm 6.1km
B-3 2
C
C-1
+ 1
2,200m’/
RC 300m’ 1
2 (
1
1
C-2 2
A

WUSC

v




@D
a)

b)

©)

@

0.3mg/L

0.3mg/L

WUSC

700m’/ 4,200m’/

8.6 15 24

(2.6 8.64mg/lL) WHO

(22 5.7mglL) WHO
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ADB Asian Development Bank

DIP Ductile Iron Pipe

DWSS Department of Water Supply and Sewerage
EIA Environmental Impact Assessment

EOJ Embassy of Japan

GI Galvanized Iron Pipe

GOJ Government of Japan

HDPE High Density Polyethylene Pipe

HMG/N His Majesty’s Government of Nepal

IEE Initial Environmental Evaluation

JICA 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

PVC Polyvinyl Chloride Pipe

RC Reinforced Concrete

SP Steel Pipe

VDC Village Development Committee

WB World Bank

WHO World Health Organization

WSSDO Water Supply and Sanitation Division Office
WUSC Water Users and Sanitation Committee
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(GDP:Gross Domestic Product)
Countries)
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(NGO:Non-government Organization)

10

(JICA:Japan International Cooperation Agency)
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1-1-2
@

5 (2002~2007)

@

®

(WHO

1-1-3

1990

10 4

2001/2002
71.6%

(NPC National Planning Commission)

2005 5

2003 8 27
2004 5

1-2

28.4%

2002

85%

10



2005 4

2005 1 13
2005 2 1
2001/02 2003/04
2004/05 4.5% GDP 4
7 1996
20% 2002 10%

2003 11 GDP 17%
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A
A-1 x 1 x |
A-2 HDPE x 10.0km 11.8km
A-3
x 1 x 1
4.326m’/
500m°x 1 600m>x 1
1 1
A-4
450m°x 1 (RC ) 450m’x 1 WUSC
( FRP )
A-5
1
1
A-6 DI/GI x 9.0km 6.7km
A-7 4 4
2
B
B-1 WUSC
1 1
1,100m’/
300m°x 1 300m°x 1
2 ( 1 )
1
1 1
B-2 HDPE x 6.0km 6.1km
B-3 2 2
C
C-1 WUSC
1 1
2,200m’>/
300m°x 1 300m°x 1
2 ( 1 )
1
1 1
C-2 2 2
A
B WUSC
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1976

1980

1982 4

1983 6

1988 1991 43.33 9

1992 1994 33.72

2001 2003 22.44

(ADB:Asian Development

Bank) (WB:World Bank) (FINNIDA)

ADB WB ( ) Rural
ADB

1996 ADB 78%
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20%
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MPPW  Ministry of Physical Planning and Works

MPPW

b)
MPPW

MPPW

b)

NWSC 13
NWSC

a)

b)

DWSS 1,500

5 DWSS

b) DWSS

DWSS
WSSDO

b)

Sanitation Committee

MPPW

MPPW

NWSC Nepal Water Supply Corporation

DWSS Department of Water Supply and Sewerage

WSSDO Water Supply and Sanitation Division Office

2 1

WUSC

6

2

1 7

WUSC

2-1

DWSS

2

1 8

WUSC

NWSC

WUSC Water Users and



11

1994

2002

2005 60 m’/

2,200 m*/

WwuSsC

12

11

2,500 m*/

¥

¥

L]

Administration Division

Personnel
Administration Section

Financial
Administration Section

Administration Section

Joint Secretary

Under Secretary

Under Secretary

Under Secretary

¥

L

Water Supply and
Sanitation Division

|

Water Supply Section

Sanitation Section

Joint Secretary

Under Secretary

Under Secretary

WSSDO

¥

¥

¥

Foreign Aid & Quality
Division

|

Foreign Aid Section

Quality Control &
Inspection Section

Joint Secretary

Senior Division Engineer

Senior Division Engineer

Research Measurement
& Infrastructure Buildup
ection

Non Government &
Construction
Business Promotion
Section

Physical Planning
Division

Building & Housing
Section

L]
Minister }—»‘ Secretary F

Joint Secretary

Under Secretary

Works Division

Surface, Waterway

Railway & Ropeway Section

Joint Secretary

Under Secretary

¥

L

Planning Division

|

Planning Section

Personnel
Administration Section

Joint Secretary

Senior Division Engineer

Senior Division Engineer

Legal Section

Joint Secretary

¥

Department of Water
Supply and Sewerage

Director General

Nepal Water Supply
Corporation

General Manager

Senior Division Engineer

Under Secretary

His Majesty’s Government

Ministry of Physical Planning & Works

2 1 1 MPPW
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ORGANIZATION CHART




Head Office

[ LEGEND ]

Office Name

Municipality

District

Zone

His Majesty”s Government
Ministry of Physical Planning & Works
Nepal Water Supply Corporation
ORGANIZATION CHART

—| Mahankalchaur > Kirtipur — Dharan > Bhairahawa — Malangawa
Kathmandu Kirtipur Dharan Bhairahawa Malangawa
Kathmandu Kathmandu Sunsari Rupandehi Sarlahi

Bagmati Bagmati Koshi Lumbini Janakpur
™ Baneswor ™ Lalitpur ™ Biratnagar ™ Nepalganj ™ Gaur
Kathmandu Lalitpur Biratnagar Nepalganj Gaur
Kathmandu Lalitpur Morang Banke Rautahat
Bagmati Bagmati Koshi Bheri Narayani
| Maharajganj ™ Bhaktapur ™ Janakpur ™ Bhadrapur ™ Bharatpur
Kathmandu Bhaktapur Janakpur Bhadrapur Bharatpur
Kathmandu Bhaktapur Dhanusa Jhapa Chitwan
Bagmati Bagmati Janakpur Mechi Narayani
™ Chhetrapati —| Madhyapur Thimi ™ Birganj ™ Lahan ™ Taulihawa
Kathmandu Madhyapur Thimi Birganj Lahan Taulihawa
Kathmandu Bhaktapur Parsa Siraha Kapilbastu
Bagmati Bagmati Narayani Sagarmatha Lumbini
™ Kamaladi ™ Banepa ™ Hetauda ™ Rajbiraj ™ Krishna Nagar
Kathmandu Banepa Hetauda Rajbiraj Krishna Nagar
Kathmandu Kavre Makwanpur Saptari Kapilbastu
Bagmati Bagmati Narayani Sagarmatha Lumbini

—»  Tripureswor > Panauti ™ Pokhara ™ Jaleswor ™ Mahendra Nagar
Kathmandu Panauti Pokhara Jaleswor Mahendra Nagar
Kathmandu Kavre Kaski Mahotari Kanchanpur

Bagmati Bagmati Gandaki Janakpur Mahakali
—» Butwal — Kalaiya —» Dhanadhi
Butwal Kalaiya Dhangadhi
Rupandehi Bara Kailali
Lumbini Narayani Seti
2 1 2 NwsC

His Majesty”s Government

Ministry of Physical Planning & Works
Nepal Water Supply Corporation

General Manager |

ORGANIZATION CHART of Head Office

Internal Audit B
Division

»| Board of the Corporation

Chairman o)
(General Manager)

Member 8
Member Secretary 1

’

'

!

!

'

!

Deputy
General Manager
(Kathmandu Valley
Service Division)

Deputy
General Manager
(Outside Valley
Service Division)

Deputy
General Manager
(Corporate Engineering &
Development Division)

Manager
(Sewerage Management
Division)

Deputy
General Manager
(Finance Division)

Deputy
General Manager
(Corporate Support

Service Division)

2 1 3 NWSC Head Office




His Majesty”s Government
Ministry of Physical Planning & Works
Department of Water Supply & Sewerage
ORGANIZATION CHART

Deputy Director General

Deputy Director General

Regional Office

Regional Office

Regional Office Regional Office

Regional Office
(Dipayal)

(Dhankuta) (Kathmandu) (Pokhara) (Birendranagar)
Mahendranagar
llam Division Taplejung Sub-Di Janakpur Di Lalitpur Sub-Di Gorkha Di Chame Sub-Di Bijuwaar Di Liwang Sub-Di
*‘ (\Ia‘r‘:\l)‘ ™ (%:pleju:\g) " ’{ (Dhan:sha‘)v ‘ ™ ‘(Luahl;ur) " *‘ (Gerkha;v ‘ "{ (Manaung) " *‘ '(J:;vuma")w ‘ P (Rﬂ‘;a) : ‘ ’{ s
(Kanchanpur)
Chandragadhi Div. Phidim Sub-Div. Bardibas Div. Dhunche Sub-Div. Damauli Div. Jomsom Sub-Div. Ghorahi Div. Musikot Sub-Div. Dhangadhi Div.
™ (3hapa) (Panchthar) ’{ (Mahunan; ‘ ™ (Rasuwa) *‘ (Tanahun; ‘ *{ (Mustang) *‘ (Dang) ‘ ™ (Rukum) ‘ *{ (Kailali)
Itahari Div. Myanglung Sub-Div. Malangawa Div. Birdir Division Beshisahar Div. Beni Sub-Div. Nepalgunj Div. Salyan Sub-Div. Chainpur Div.
*‘ (Sunsari) ‘ ™ (Terhthum) ’{ (Sarlahi) ‘ *‘ (Nuwakot) ‘ *‘ (Lamjung) ‘ "{ (Myagdi) ‘ *‘ (Banke) ‘ ™ (Salyan) ‘ "{ (Bajhang) ‘
Naranyansthan
Biratnagar Di Khandbari Sub-Di Manthali Di Dhading Besi Di Putalikhet Di Butwal Sub-Di Guleria Sub-Di Martadi Sub-Di
P (Morang) i ™ (Sanknurvyva:abh;;l ’{ (Rameclnhalpv) ™ (l‘)hadmg‘) " ™ u(S‘yama) " "{ u(wupan:sm)w aa (Da"‘;kh) ™ u(éarn:;a) v "{ (E‘alu:ﬂ) "
Taulihawa Sub- Mangalsen Sub-
Okhaldhunga Div. Bhojpur Sub-Div. Charikot Div. Gaur Division Kusma Div, Jajarkot Sub-Div.,
(Okhaldhunga; ™ (Bhojpur) ' ‘ ’{ (Du\kha)l ‘ *‘ (Rautahat) ‘ *‘ (Parbat) ‘ *{ (Kapﬁ‘b"z - ‘ ™ (ajarkot) *{ . AEDh“’am) ‘
Giaghat Div. Diktel Sub-Div. Chautara Div. |,.| Kalaiya Division .| Bagung Div Khadichakra Sub- Amargadhi Div.
(Udayapur) (Khotang) (Sindhupalchok) (Bara) (Baglung) (Kalikot) (Dadeldhura)
Rajbiraj Di Salleri Sub-Di Dhulikhel Di Birgunj Division Tansen Di Jumla Sub-Di Baitadi Di
P oaptay ‘ > ok { repalanchol ‘ *‘ " Parsa) ‘ *‘ (Paba) ‘ P oy ‘ { Batat) ‘
Bhaktapur Div. Hetauda Div. Tamghas Div. Dunai Sub-Div. Darchula Div.
’{ (Bhaktapur)l ‘ *‘ (Makwanpur) ‘ *‘ (Guimi) ‘ ™ (Dolpa) ‘ *{ (Darchula) ‘
Bharatpur Div. Parasi Div.
*‘ (Chitwan) ‘ *‘ (Nawalparasi) ‘
His Majesty”s Government
Ministry of Physical Planning & Works Director General
Department of Water Supply & Sewerage
ORGANIZATION CHART of Headquarters
H Deputy Director General H Deputy Director General
Foreign Aid Drainage Construction Environmental K
inati - NGOs and Community - ) .
Coordination and and Management Sanitation and Natural I . Administration Section
] N Ll : ’ lw| Mobilization Section
Planning Section Section Ll Disaster Management
Senior Div. Engineer | 1 Senior Div. Engineer | 1 Section Senior Div. Engineer | 1 Admin. Officer 1
Engineer 2 Engineer 2 Senior Div. Engineer | 1 Engineer 1 Section Officer 2
Overseer 2 Overseer 1 Engineer 2 Overseer 1 Office Assistant | 10
Sociologist 1 Librarian 1
Overseer 2 CO/Typist 1
Electromechanical and Progress Monitoring, CO/Typist 1 Water Quality Tel. Operator 2
™ Maintenance Section Design and Evaluation Improvement and Kharidar 2
Mech. Senior Div.Eng. | 1 | [™] Section ™ Monitoring Section Heavy Driver 1
Mech. Engineer 1 Senior Div. Engineer | 1 Human Resource Senior Div. Engineer | 1 Light Driver 8
Mech. Overseer | 1 Engineer 2 Development, Training Engineer 2 Gardener 1
Mechanic 1 Overseer 1 and Research Section Overseer 2 Sweeper 1
Driller 1 Senior Div. Engineer | 1 CO/Typist 1 Guard/Peon 12
Electrician 1 Trainer Engineer | 1
National Management Sec. Sociologist | 1
—»| Information Section Overseer 2 Appropriate Technology
Financial Administration Senior Div. Engineer | 1 CO/Typist 1 and Rainwater
Bl Section Engineer 2 Chemist 1 Harvesting Section
Fin. Controller 1 Overseer 1 Microbiologist 1 Senior Div. Engineer | 1
Fin. Officer 2 Engineer 2
Accountant 5 Overseer 1
CO/Typist 1
Sub-Accountant | 1

2-4

2 1 5 DWSS Headquarters




Division Office
Division Head
Senior Divisional Enginner

His Majesty”s Government
Ministry of Physical Planning & Works
Department of Water Supply & Sewerage
ORGANIZATION CHART of Division Office

A A

Administration Branch

Office Assistants | (Clerks 1)

Computer Operator

Office Assistants Il (Clerks 1)

Driver

Helpers/Peons

Project Implementation Social Management
- Account Branch
and Monitoring Branch Branch
Engineer (Assistant Engineer) Overseers Accountant
Overseers Technicians Il
Technicians Il Women Workers
Technicians Il Technicians Il
2 1 6 WSSDO

His Majesty”s Government
Ministry of Physical Planning & Works
Department of Water Supply & Sewerage
ORGANIZATION CHART of Sub-Division Office

Sub-Division Office
Sub-Division Head
Assistant Divisional Enginner

' ' '

Project Implementation Social Management
L Account Branch
and Monitoring Branch Branch
Engineer (Assistant Engineer) Overseers Accountant
Overseers Technicians |l
Technicians |l Women Workers
Technicians Il Technicians Il

2 1 7 WSSDO (Sub-Division)

'

Administration Branch

Office Assistants Il (Clerks Il)

Computer Operator

Office Assistants Il (Clerks IIl)

Driver

Helpers

. i R Division Chief
His Majesty”s Government (Senior Divisional Engineer)

Ministry of Physical Planning & Works

Department of Water Supply & Sewerage

ORGANIZATION CHART of Biratnagar Division Office

Planning, Designing and
Implementing Section

Engineer

[ 1

\ 4

Account Section

Accountant

[ 1

4 Y \i
Administration Implementing Maintenance and
Section Section Training Section
Office Assistant | 1 Overseers 2 Overseers 2
(Clerk 1) Water Supply and Water Supply and
Computer Operator 1 Sewerage 5 Sewerage 6
Peon 4 Technicians Technicians
Driver 1
Office Assistant Il 1
(Junior Clerk)

2 1 8 WSSDO Biratnagar
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| Dhulabari - Present

WSSDO
Chandragadhi
Division Office
(Jhapa)

- WUSC

Dhulabari Office

COMMITTEE
11 MEMBERS

Chairman -1 (M)

Vice Chairman - 1 (M)
Secretary -1 (M)
Others - 8 (M)

A

Y

(Secretary of COMMITT

Manager - (1) (M)

EE serves concurrently.)

A

A

Y

A

Meter Reader - 2 (M)
Plumber - 1 (M)
Junior Plumber - 1 (M)

Accountant - 2 (M-1, F-1)
Collector - 1 (M)

| Gauradaha - Present |

WSSDO
Chandragadhi
Division Office

(Jhapa)

WUSC

Gauradaha Office

COMMITTEE
11 MEMBERS

Chairman -1 (M)

Vice Chairman - 1 (M)
Secretary -1 (M)
Treasurer - 1 (M)
Others - 7 (M)

A

A
Manager - 1 (M)

A

Intake Watchman - 1 (M)
Pipeline Watchman - 2 (M)
Peon - 2 (M-1, F-1)

WUSC

Unpaid |
Service

h

Meter Reader - 1 (M)
Plumber - 1 (M)

Assistant Plumber / Peon - 1 (M)

2 1 10

2-6

WUSC

A

Operator - 1 (M)



[ Mangadh - Present |

WSSDO
Biratnagar o o WUSC
Division Office Mangadh Office
(Morang)
COMMITTEE
9 MEMBERS
Chairman -1 (M)
Vice Chairman - 1 (M)
Secretary -1 (M)
Treasurer - 1 (M)
Others - 5 (M-3, F-2) Unpaid
y Service
Y
» Manager - 1 (M)
A
Y
Accountant - 1 (M) [ Pump Operator - 2 (M) ] [ Plumber - 2 (M) ] [ Meter Reader - 1 (M) ]
Office Assistant - 2 (M)
La-{ Proposed Security Guard - 2 (M) |
2 1 11 WUSsC
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2-1-2

WUSC
1 7 2 1 8 7 16 7 15

2005

2-1-2-1

WUSC
2000 2003
2 1 13 3 5
2000 2002

2001

Advance Clearance

30%

Office Use (Office Purpose)

2003 2001 2002

Advance Clearance

100 Nrs

100%

Composition (Nrs)

Composition Ratio of Income of WUSC Dhulabari

Composition Ratio of Expenditure of WUSC Dhulabari

B sdvance Clearance,
8 Ry Brothers
Siaintenance

B Tariff Discaunt

B Transportation

2,500,000
2,000,000 -9 i ree
’_’ﬁ mothers e
1,800,000 nterest to gan
g ||II.r—1. ®others o
1,600,000 ‘n_ — _ Wothers 2,000,000 8 L procureent
1,400,000 ’_ .— ._ — . mDeposit Ssonin
= = — thers
1,200,000 ’- .- .- = . B Advance Clearance @ Oothers,
OBank Interest < 1,500,000 O vagazine
1,000,000 B || +900- Qrrining
. . @ Bank Loan 5 .
300,000 | £
’ . . . W Extra Meter H Wotrer uaterials
600,000 ’ B N — Ocard Fee £ 1000  pipe rocarsant
400,000 ’ | u B B Application Fee 8 S i
200,000 ’ . . . . B Reconnection Charge Besicat Facitity
0 . . WExtra Fine 500,000 office Use (Office purpose)
3 ~ O New Connection Charge B vaintenance
] g E = Oieter Fee B Travel cost
~ fouse Len
s S E § B \embership Fee 0 :: t ' 'd*b bersh
5 S S > p 2000/2001 Booer s
A S S DWater Tariff 2001/2002 200272003 : er Service
Tetephone
i i o~ 2003/2004
Financial Year Financial Yvear Oetectricity
Qoress
B pssigment
B satary

2 1 12

(2000-2004 )

2-8

2 1 13

(2000-2004 )




Loss/Benefit (x1,000 Nrs)

16

Loss/Benefit for the Financial Year of WUSC Dhulabari

2 11
Water Tariff of WUSC Dhulabari
Consumption Water Tariff
No. (Unit:mz) (Nrs/Month) Remarks
1]0- 8 20 Basic Water Tariff
2 |8<- 30 6/unit
3 ]30<- 50 7/unit
4 ]50<- 70 8/unit
5 |70<-_100 9/unit
6_]100< 10/unit

250
o m—
100 \
50 \
0
o —= \\ 3 ~2 4
mf N :
-250
Financial Year
2 1 14 (2000-2004

Source : Site Survey on June 2005 (Revised on 2001)

Discount & Extra Fine :

(1) Payment by 7 days after meter-reading : Discount of 3 %

(2) Payment by 30 days after meter-reading : No Extra Fine (Due date of Payment)

(3) By one months delay of payment after due date of payment : Extra Fine of 10 %

(4) By two months delay of payment after due date of payment : Extra Fine of 20 %

(5) More than three months delay of payment after due date of payment : Disconnection
(6) Charge for Reconnection : 200 Nrs / Connection

2 1 2
DWSS
2 1 2 ( )
2-1-2-2
2 1 15 2 1 17 WUSC
Incentive by DWSS 20  Nrs 2 1
3 Advance Clearance
2002 2003 20%
2 1 3
100%
DWSS
24

DWSS

WUSC DWSS



2005
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Composition Ratio of Income of WUSC Gauradaha

600,000

Composition (Nrs)

2 1 15

500,000
400,000
300,000
200,000

100,000

0
2002/2003

2003/2004

Financial Year

1

(2002-2003

OoOthers

B 0ther Commission

B Gross

B Service Fee

B pond (Given on Lease)
B Incentive by DWSS

O Advance Clearance

O Saving Account Interest]
B Form Fee

WExtra Meter

Ocard Fee

@ Application Fee

@ Reconnection Charge
BExtra Fine

ONew Connection Charge
O Meter Deposit

B New Membership Fee
Owater Tariff

)

Previous Water Tariff - WUSC Gauradaha
Consumption Water Tarift
No. R k
0 (Unit=m®) (Nrs/Month) emarks
1 ]0- 8 45 Basic Water Tariff
2 |8<- 30 7/unit
3 130<- 50 11/unit
4 |50<- 100 12/unit
5 1100< 13/unit
Source : Site Survey on June 2005 (Upto April 2005)
Present Water Tariff - WUSC Gauradaha
Consumption Water Tariff
No. (Unit:m3) (Nrs/Month) Remarks
1 ]0- 8 55 Basic Water Tariff
2 | 8- 25 8/unit
3 125< 10/unit

Source : Site Survey on June 2005

Discount & Extra Fine :
(1) Payment by 7 days after meter-reading : Discount of 2 %

(2) Payment by 30 days after meter-reading : No Extra Fine (Due date of Payment)

(3) By 15 days delay of payment after due date of payment : Extra Fine of 5 %

(4) By one months delay of payment after due date of payment : Extra Fine of 10%

(5) By two months delay of payment after due date of payment : Extra Fine of 25%

(6) More than three months delay of payment after due date of payment : Disconnection
(7) Charge for Reconnection : 300 Nrs / Connection

(Revised on May 2005)

26,000 m*/ (864 m’/
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Loss/Benefi

Composition Ratio of Expenditure of WUSC
Gauradaha

O dvance Clearance
B Ran Brothers
Baintenance

O Tariff Discount
O Transportation

O audit Fee

O Interest to Bank
B Loan Payment
OLand Procurenent

O subsidy
Tc‘ Dothers
5 Dothers
- O Wagazine
2 OPrinting
= Olvater lieter Procurenent
g @ pie Procursent
5 W Extension of Distribution Line
© B suilding Construction
B jfedicine
W fedical Facility
O procurenent of Office Goods
2002/2003 O'stationary
2003/2004 B jfaintenance of Pipeline
Financial Year W Travelling Allovance
DO House Lend
W Return of Nembership
BFuel
W Telephone
OElectricity (Power)
Ooress
8 sssignrent
B salary
2 1 16 (2002-2003 )
Loss/Benefit for the Year
200
~
g 150
3 100
S 50
-
X 0
_50 2002/2003 200372004

2 1 17

Financial

Year

(2002-2003

Water Product per Month of WUSC Gauradaha on
2004/2005

Total Water Product

9,000

8,000

7,000

)

6,000

5,000

Waste (m3)

(m3)

4,000

@ Water Used

3,000
2,000
1,000

0

@ Water Leakage &

(m3)

July/2004
August}

2 1 18

October
November
December

September|
January/2005

=<
o

g
=

Febluary|
March

2005

April

June

May

(2003-2004)




4,000 m’ 15%

2-1-2-3

DWSS

2005 6

21

2 15

WUSC

19

2005

WUSC

24

100%

45%
20%

Water Tariff of WUSC Mangadh
No. Consumption Water Tariff Remarks
) (Unit=m") (Nrs/Month) *
1]0- 10 45 Basic Water Tariff
2 |10<- 15 8/unit
3 |15<- 20 10/unit
4 120<-_ 30 12/unit
5 130< 14/unit

Source : Site Survey on June 2005

Resistration Fee : Total Nrs 2,000
(1) Membership Charge : Nrs 1,000 / connection
(2) Participation Charge : Nrs 1,000 / connection

Discount & Extra Fine :

(1) Payment by 10 days after meter-reading :

(Established on 2005)

(a) Discount of 15 % for from the First payer to the 76th payer
(b) Discount of 10 % for from the 77th payer to around the 500th payer
(c) Discount of 5 % for over around the 500th payer
(2) Payment by 15 days after meter-reading : No Extra Fine (Due date of Payment)
(3) By One months delay of payment after due date of payment : Extra Fine of 10%
(4) By two months delay of payment after due date of payment : Extra Fine of 20%
(5) More than two months delay of payment after due date of payment : Disconnection

2-11

Number of Consumers per Water Consumption of WUSC M angadh

Number of Consumers

350

300

250

200

150

100

+ & 5 b B B 0
5 5 5 B

S &5 2 & 2 5 8
a 2 E 2 E E Q
52235 2 8%
€] 5 c R 8
= ] z 8 3
g

E

&

Month

WUSC

March

April

May

N

Febluary]
June]

m30<  (m3)
(House Holds)
020<- 30 (m3)
(House Holds)
Ol15<- 20 (m3)
(House Holds)
BI0<- 15 (m3)
(House Holds)
@0 - 10(m3)
(House Holds)




3 DWSS

Total Consumption per Water Consumption of WUSC Mangadh

5,000

4,500

4,000

3,500

3,000

2,500

2,000

1,500

Total Consumption (m *)

1,000

500

July/2004
August
September,

2 1 20

October|
November|

December|
January/2005

=
°

2
=3

Febluary]

March

April
Ma;

June|

1

| 30<
(m3)
020<-

(m3)
ols<-

(m3)
m10<-

(m3)
oo -

(m3)

(m3)

30 (m3)
20 (m3)
15 (m3)

10 (m3)

Total Water Tariff per Water Consumption of WUSC Mangadh

Total Water Tariff (Nrs)

35,000

30,000

25,000

20,000

15,000

10,000

5,000

0

July/2004]
August
September|

2 1 21

October

November|

December|
January/2005

Z
2
2
=

Febluary

March

April

May

June|

W 30<
(Nrs)
020<-

(Nrs)
ol5<-
(Nrs)
m10<-
(Nrs)
@mo -
(Nrs)

(m3)

30 (m3)
20 (m3)
15 (m3)

10 (m3)
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WUSC

Annual Financial Audit Report of WUSC Dhulabari

. . First Half of | Second Half of
Financial Year 2000/2001 2000/2001 2001/2002 2002/2003 ] 2003/2004 - 1] 2003/2004 - 2
Duration From : (Date/Month/Y ear) 16/Jul/2000 | 16/Dec/2000 | 16/Jul/2001 16/Jul/2002 16/Jul/2003 | 14/May/2004
To : (Date/Month/Y ear) 15/Dec/2000 | 14/Jul/2001 15/Jul/2002 15/Jul/2003 | 13/May/2004 | 15/Jul/2004

No. Description Nrs. Nrs. Nrs. Nrs. Nrs. Nrs.

_ iaéznef‘iﬁ thebeainning of {1, | 704 26 | 1,140,271.94 | 1,389,888.34 | 1,167,646.75 | 1,109,207.91 | 1,052,429.02
1 Current Account 275,217.74 100,069.47 331,173.23 116,775.18 76,384.01 42,242.78
2 Fixed Account 850,000.00 1,000,000.00 | 1,000,000.00
3 Saving Account 1,011,280.00 ] 1,057,165.50 ] 1,050,323.50 16,557.00
4 Cash 71,486.52 28,922.47 1,549.61 548.07 15,766.90 10,186.24

|ncome 589,794.26 961,905.00 | 1,982,823.06 | 1,917,455.78 | 1,488,946.72 293,640.07
1 Water Tariff 418,882.95 662,952.61 | 1,133,810.83 | 1,180,810.00 | 1,127,127.53 224,226.80

2 Membership Fee 25,200.00 34,000.00 63,400.00 67,500.00 57,000.00 10,000.00
3 Meter Fee 45,900.00 59,600.00 100,800.00 92,000.00 46,400.00 8,000.00
4 New Connection Charge 12,900.00 19,100.00 50,800.00 46,400.00 22,800.00 4,000.00
5 Extra Fine 32,105.31 34,746.77 52,079.73 44,955.30 57,625.83 10,308.95
6 Reconnection Charge 9,975.00 27,300.00 32,676.00 33,450.00 35,950.00 5,375.00
7 Application Fee 1,000.00 1,360.00 1,915.00 1,740.00 855.00
8 Card Fee 3,180.00 235.00 4,390.00 5,065.00 5,650.00 150.00
9 Extra Meter 23,100.00 60,200.00 104,800.00 51,200.00 67,815.00 10,400.00
10 |Bank Loan 150,000.00
11 |Bank Interest 16,751.00 40,414.00 50,158.00 40,248.00 37,304.79 8,878.43
12 |Advance Clearance 7,521.62 382,678.14 197,011.48
13 Deposit 2,115.36
14 |Others 800.00 13,975.00 3,200.00 5,876.00 4,200.00 12,300.00
15 |Others 1,200.00 26,142.57 0.89
16  |Others 76.00

____|Expenditure 642,351.58 712,288.60 | 2,205,064.65 | 1,975,894.62 ] 1,545,725.61 305,357.89
1 Salary 173,888.85 184,218.90 443,135.95 515,401.15 491,561.26 39,121.28
2 Assignment 75,921.75 133,065.05 220,318.50 230,677.35 248,866.71 71,284.22
3 Dress 7,284.00 8,610.00 1,500.00
4 Electricity 5,000.00 4,065.00 6,703.66 9,570.23 7,853.05 4,799.52
5 Telephone 7,000.00 6,845.28 11,560.65 7,983.31 9,000.91
6 Other Service 4,600.00 13,220.00 7,100.00 12,705.00
7 Return of Membership 1,600.00
8 House Lend 34,750.00
9 Travel Cost 10,335.00 13,000.00 24,391.50 4,150.00
10 |Maintenance 50,710.00 33,047.00 74,105.00 57,827.00 53,197.00 2,150.00
11 |Office Use (Office Purpose) 37,814.98 14,979.00 6,550.00 6,435.00 372,220.23 127,077.30
12 |Medical Facility 10,815.10
13 |Medicine 12,300.00
14 |Building Construction 135,902.50 114,635.00
15 Pipe Procurement 60,000.00
16  |Other Materials 196,551.48
17 | Water Meter Procurement 172,500.00
18 |Printing 28,494.00 31,470.50 31,535.00 26,927.00
19  |Magazine 3,309.00 9,469.50 11,925.00 11,689.00

20 |Others 114,634.37 57,587.17 143,135.50 18,715.53 42,610.93

21 |Others 38,329.00 103,080.00 34,204.30 2,579.00

22 |Subsidy 9,711.00

23 Land Procurement 478,077.00

24 |Loan Payment 150,000.00

25 |Interest to Bank 7,233.00

26 |Audit Fee 4,000.00 5,000.00

27  |Transportation 8,464.00 63,510.00 33,149.00 12,981.00

28  |Tariff Discount 6,857.10 7,758.47 7,280.42 1,314.64

28 |Maintenance 4,450.00 4,895.00 7,760.00 550.00

29 |Ramu Brothers 14,000.00

30 |Advance Clearance 106,800.00 40,500.00 382,678.14 730,114.71

___|Balancecarried forward 1,144,146.94 ] 1,389,888.34 | 1,167,646.75 | 1,109,207.91 | 1,052,429.02 | 1,040,711.20
1 Current Account 103,944.47 331,173.23 116,775.18 76,884.01 42,242.78 40,711.20
2 Fixed Account 1,000,000.00 | 1,000,000.00 | 1,000,000.00
3 Saving Account 1,011,280.00 ] 1,057,165.00 ] 1,050,323.50 16,557.00
4 Cash 28,922.47 1,550.11 548.07 15,766.90 10,186.24

L oss/Benéfit for the Year -52,557.32 249,616.40 ] -222,241.59 -58,438.84 -56,778.89 -11,717.82
1,786,498.52 1 2,102,176.94 | 3,372,711.40 | 3,085,102.53 | 2,598,154.63 | 1,346,069.09
1,786,498.52 1 2,102,176.94 | 3,372,711.40 | 3,085,102.53 | 2,598,154.63 | 1,346,069.09
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2 1 8 WwusC

Annual Financial Audit Report of WUSC Gauradaha

Financial Year 2002/2003 2003/2004
Duration From : (Date/Month/Y ear) 16/Jul/2002 16/Jul/2002
To : (Date/Month/Year) 15/Jul/2003 15/Jul/2003
No. Description Nrs. Nrs.
N Balanc«_eat the beginning of 0.00 182,105.77
the period
1 Current Account 14,383.69
2 Fixed Account
3 Saving Account 167,722.08
4 Cash
I ncome 532,536.10 481,111.93
1 Water Tariff 44,873.80 90,474.00
2 New Membership Fee 4,641.00
3 Meter Deposit 138,752.00 60,300.00
4 New Connection Charge 27,300.00 20,400.00
5 Extra Fine 2,709.80 1,920.98
6 Reconnection Charge
7 Application Fee 475.00 340.00
8 Card Fee 920.00 1,490.00
9 Extra Meter
10 Form Fee 1,820.00 1,420.00
11 Saving Account Interest 2,987.00 4.286.21
12 |Advance Clearance 45,000.00 85,000.00
13 Incentive by DWSS 225,000.00 187,162.00
14 |Pond (Given on Lease) 2,007.00 4,000.00
15 |Service Fee 27,300.00 20,400.24
16 |Gross 750.50 450.50
17 |Other Commission 7,300.00
18  |Others 700.00 3,468.00
___|Expenditure 350,430.33 390,634.49
1 Salary 115,000.00 127,400.00
2 Assignment
3 Dress
4 Electricity (Power) 34,242.23 34,561.10
5 Telephone
6 Fuel 1,782.00
7 Return of Membership 4,000.00
8 House Lend
9 Travelling Allowance 185.00 3,722.00
10 |Maintenance of Pipeline 2.,785.00 6,865.00
11 |Stationary 13,022.10 2,857.39
12 |Procurement of Office Goods 5,924.00 312.00
13 |Medical Facility
14 |Medicine
15  [Building Construction
16 Extension of Distribution Line 117,344.00
17 |Pipe Procurement 58,000.00
18  |Water Meter Procurement 14,540.00 51,940.00
19  |Printing
20 Magazine
21 |Others 700.00 2,395.00
22 |Others 1,688.00 5,000.00
23 [Subsidy
24 |Land Procurement
25 Loan Payment
26 |Interest to Bank
27 |Audit Fee
28  |Transportation 800.00
28 |Tariff Discount
29 [Maintenance
30 [Ramu Brothers
31 [Advance Clearance 45,000.00 91,000.00
Balance carried forward 182,105.77 272,583.21
1 Current Account 14,383.69
2 Fixed Account
3 Saving Account 167,722.08 272,583.21
4 Cash
L oss/Benefit for the Year 182,105.77 90,477.44
532,536.10 663,217.70
532,536.10 663,217.70
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2-1-3
WSSDO Chandragadhi (Jhapa)
WSSDO Biratnagar (Morang)

DWSS DWSS
WSSDO WuSsC WwusC
WSSDO WUSC WUSC WSSDO
WSSDO
WSSDO WUSC
WUSC
1
WUSC
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2-1-4

2-1-4-1
€y
D
Bazar
2)
1996 2004
2004 24,920 3,872
6.4
3)
30
880 m’/ 705 m’/ 2004
4)
3,872 153 4%
6 (Ward)
21 9
2 1 9
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% 1,L110| 26%]| 2,262| 9%
4  6hr 351 5% 1,067| 23% 935 32%| 1,332| 32%] 3,685| 15%
6 S8hr 702| 10%| 131 5%| 1,422 31% 1,869| 64% 4,124 17%
8 12hr| 2,107| 30%| 787| 27%| 1,777| 38% 2221 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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2 1 10

24

Ward-1 | Ward-2 | Ward-3 | Ward-4 | Ward-5 | Ward-6
13.9 17.0 1.7 6.6 32 8.6
100%
0 2hr 100%
18 . (54hr iy o 85%
’ 80% | L —
41’11' x
12 18hr 9% g 6%
0 =
8% S 40% |
6hr “
15% 20%
8 12hr
19% 17% 0%
0 4 8 12 16 20
Dhulabari (hr)
2 1 22
2 1 23
6 8 61%
2 1 11
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%
0 2
24
557 868m’/ 705m’/
5)
3,872 4%
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6 (Ward)

6)
WUSC 2004 75%
2 1 12
2000 2001 2002 2003 2004
54% 60% 65% 71% 75%
2004 WUSC
2 1 13
1,126 Billing Report of Dhulabari
200 20 x 10
3,872 Mechinegar Municipality
34% =(1,126+200)/3,872
75% 34%
75%
7
2 1 14
(%)
4,972 65
2,464 32
237 3
Mechinagar N.P 49,060 2002
66% 30%
74%
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33% 31%
6%
19%
11%
2 1 24
13
8
2 1 25
SHANTINAGAR MAGURMANI DHULABARI
INTAKE
Volune450m3
ELEVATED
TransmissionMain TANK WL +195m
@ 200 x9.3km
Service Area
DistributionPipes N
@ 250 @50
29.2 P
km

GL +135 123 m

2-1-1
DHURABARIWATER SUPPLYSYSTEM

2 1 25
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9

4%
@
2 1 15
2 1 15
881 m% Y
4553m¥ 2
125m
250mm/300mm 1,728 m’/
10km
2 1
2
8.50L/ 2 10.22L/
1 0.44L/
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10L =864 m’/

6
WSSDO
WuSC 2
6 9 10 5
52.7L/ 10.3L/
4 Gaida Kankai
WSSDO WwuscC
125m 20.0L 4.0m
30L
©))
8
150
(HDPE:High Density Polyethylene Pipe)
*
1
HDPE (GI:Galvanized Iron Pipe)

2)
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3)

4)
1
pH
2004
2-1-4-2
@
1)
Bazar
2)
2004

0.3mg/L
WHO

1,100co0l/100mL

Out of Bazar

2002 2004

WHO:World Health Organization

WHO

9,292
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1,639

120  /ha

28

5.7



3)
2
55m’ 2004
4)
1,639 69 4%
5 (Ward)
2 1 16
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%
2 1 17
Ward-3 | Ward-4 | Ward-7 | Ward-8 | Ward-9
24.0 24.0 24.0 23.8 23.6 239
5)
2002 2004 14%
227
6)
2 1 18 2 1 19 65%
10% 90%
2 1 18
Water Odour Water Colour
Yes 45| (65.2%) 66 | (96.7%)
No 24 (34.8) 3] (43%)
Total 69 (100%) 69 (100%)
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2 1 19

78%

)

Good 7 10.1%
Fair 30 43.5%
Bad 32 46.4%
Total 69 100.0%
34%
25%
16%
20%
21%
2 1 26
1 2
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WELLS

Nol No2 No3

Volune100m3

ELEVATED WL +120m
TANK

Service Area

r P

DistributionPipes

GL +104 95m

® 150 » 50
R Depth: 115 m 176
5;5;:\22[3 DesignYield: km
950 m3 /day' Not confirmed
yet
Depth: 30m
DesignYield:
950 m3/day
2-1-2
GAURADAHAWATER SUPPLYSYSTEM
2 1 27
8)
3.5%
23.9
@
2 1 20
2 1 20
30m
tol 150mm/200mm
30m
to2 150mm/200mm
120m
No.3
° 250mm/300mm 1,296 m®/
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WUSC No.1

1,296 m’/

()
“4)
1

HDPE GI
2)
3)

1 No.2
4)

1
pH
WHO

30m

No.3
DWSS

WHO
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2

3

No.1

2004

No.2

No.3
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2-1-4-3

@
D
Biratnagar
Semi-Bazar
2)
1987 2002 2002
19,180 44  /ha
3)
2005 7 1
155 m’/ 2005
4)
97%
2 1 21
Satisfied
Yes 2 3.0%
No 64 97.0%
Total 66 100.0%
6,771 70 1% 4 (Ward)
2 1 22
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%
2 1 23
Ward-1 | Ward-3 | Ward-4 | Ward-5
4.1 3.7 3.9 5.0 3.7

2-27



6hr

15% 2hr

8%

Shr
5%

Mangadh

3hr
18%

4hr
54%

2 1 28
12 20 20 76%
2 1 24
2hr 2 5% 5%
2 8hr 5 14% 19%
8 12hr 10 27% 46%
12 20hr 11 30% T76%
24hr 9 24% 100%
Total 37 100%
0 2
5)
2005 15%
6)
2 1 25 2 1 26
2 1 25
Water Odour Water Colour
Yes 70 (92.1%) 70 | (96.1%)
No 6 (7.9%) 6 (7.9%)
Total 76 (100%) 76 (100%)

2-28

1,000

20



)

30

2 1 26

Water Taste
Good 0 0%
Fair 10 13.2%
Bad 66 86.8%
Total 76 100.0%
100%
20%
25%
6%
27%
22%
2 1 29
3
2
2005 4
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WELLS Volune450m3
WL +120m
ELEVATED Service Area
TANK
No.l  No.2
DistributionPipes
De_pth:lGQm Depth:150m @ 200 50 GL +100 96 m
DesignedYield: DesignedYield: 247
3,456m3/day 3,456 m3/day km
2-1-3
MANGADHWATERSUPPLY SYSTEM
2 1 30
3%

3.7
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&)

2 27
2 27
120m
No.d 250mm/300mm 1,584 m%/
120m
No2 250mm/300mm 504 m%/
WUSC No.1 121.75m 1,584 m’/ 0.21m
40L 11 500m
No.2 150m 504 m®/ 35L
2,088 m’
WUSC No.1 42m No.2 31m
55m
(©))
“4)
iy
HDPE GI
2)
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3)

2-1-4-4
1
2 1 28
pH
WHO
WHO
WHO
No.1
700m
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0.4mg/L

3

2004

0.3mg/L



1 4

2 1 28

(Dhulabari)
WHO® (Gauradaha) (Mangadh)
2 No.1 No.2 No.3 No.1
2005 6 19 312005 6 24 ¥ 20056 6 30 ° 2005 6 30
[005s 6 24 #2005 6 24 2005 7 13 Y2002 6 30 Y2004 3 21 Y2002 6 30 Y2005 7 5 “f2004 11 4 “pooa 12 24 Y2005 7 5 P
26 27
u S/cm 280 208 272 122 1130 600
NTU 5 2 5 66 112.0 5.63 44
T 15 0.11 <5 0.07 5 0.08
SS mg/ <1.0
mg/ 500 120 328.2 306
DS mg/ 1,000 70 105 330
pH 6.5 8 7.5 7.1 6.9 7.3 6.3 7.1 6.78 7
(CaCoy) mg/ 500 27.6 130 62.81 175.3 380 301.5
n g/ 5 4.11 5.7 13.5
coD mg/ 1.5
S04 mg/ 200 4.11
Do mg/ 7.05
Mn mg/ 0.4 0.37 0.23 0.31 0.6 1.68 0.56
NH4" mg/ 1.5 0.12 0.02 <0.05 < 0.06 11.53 0.33
/ N NO, mg/ 3 1.46
/P mg/ 250 0.11 0.06 <0.05
Ca) mg/ 10.82 40 10.82 3 80.16
Fe) mg/ 0.3 0.15 16.95 0.1 3.12 4.13 2.6 8.64 5.7 3.5 2.2
(Si) g/ 35
col/100mL| © 1100 0 1100 > 1,100
col/100mL{ 0 4 0 21 48
(Mg) mg/ <0.05 0.091 4.8 0.97 23.2 18.5
(As) mg/ 0.01 <0.01 < 0.005 < 0.005
1) WHO 3 2000 2 3) )



2-2-1
€y
13,223km(1999 ) 31%
EU
85 10.0m 2
1850
35
1 5
1 11
&)
(Nepal Electricity Authority)
2 1 2

11kV

90%
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1,032km 1958
1985

(20km )

145km

National Highway

600km
18 /36

18 /36 /105 /
3/ 1/ 1
(400V)



80%
70%

80Nrs( 128 ) 1kWh 73Nrs(  11.7
(Nepal Telecommunication Authority)

(Nepal Telecommunication Corporation)

WUSC
80%
16
10%
2-2-2
€Y
Tibet
800km 190km 147,
80 15 88 15 26 15
2 21
Mt. Everest ” (
60 300m Terai
2 21
2 2 2

2-35

2

181km*(
30 30

20kWh

27%



6,000

1% 25 45km 890km

56%

&)

6,000
1988

2-36

17%

600 3,000m



3
2 2 3
(©))
6 9 10 5
1,500mm 3,000mm 80%
Gaida
26 24 258.8mm
12 2 15 17
8 23 33 5 40
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3,000mm
1998

8



1
2 2 2
4
Gaida Kankai H1
1986
1983
2
Gaida Kankai
35 800
~ 30 r b 700§
- E
4 600
25 -
+4 500
20
4 40| ———Kankai
15 ¢
1 30 C—Biratnagar
10 - el K ankai
4 20
- @- - Biratnagar
5 1 10
——O0——Kankai
0 | s s I s s BN I:l= 1 D] 1 0
1 2 3 4 5 6 7 8 9 10 11 12 T A iretmegar
1 2 3 4 5 6 7 8 9 10 11 12
()Gaida(Kankai 23.6 | 26.5 | 30.7 | 33.0 | 33.2 ] 32.9 | 32.3 | 33.1 | 32.6 | 32.1 | 30.1 | 26.5
Biratnagar 22.0 | 25.7 1 30.0 | 32.4 | 32.7 1 32.0 | 31.1 | 31.7 | 31.3 | 30.7 | 28.8 | 25.3
( )Gaida(Kankai 8.6 | 10.7 | 14.5 | 18.8 | 21.8 | 23.3 | 24.0 | 24.8 | 23.5 ] 19.9 | 15.2 | 10.6
Biratnagar 8.8 | 10.9 | 14.9 | 19.4 | 22. 23.5 1 23.8 | 24.1 | 23.1 ] 20.0 | 15.1 | 10.6
() Gaida(Kankai) 14.6 | 14.3 | 29.8 | 72.4 |214.0 |446.9 |780.7 [606.8 [461.9 |156.0 | 23.0 8.8
Biratnagar 14.2 | 13.6 5.8 | 46.1 |159.9 [298.6 [565.6 |390.6 |289.1 |109.9 | 10.9 9.2
Gaida(Kankai) s Kankai , Gaida, Maikhola VDC, Jhapa
Biratnagar Biratnagar Morang (Department of Hydrology & Meteorology)
(Ministry of Water Resources)
2 2 4
Ministry of Water Resources Department of Hydrology and
Meteorology : DHM 2 2 1
1991
2 21
23 5 90 177 10 305
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(%)
0.5 33 25
0.5 16 12
1 20 15
1 63 48
132 100
“4)
5
UNDP
10 15km
90
1.5 5m
100 200m 5 40m/ 150
300m’/hr
4 Tm 600 700mm/
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2-2-3
@

95% 5%
2 2 3
2.7 2.6 1.3
90.8 94.8 96.1
3.9 2.6 2.6
2.6 0 0
100 100 100
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Pann
6-7 feet
A
5-6 feet
5-6 feet
4
2 8
1.
2.
3. 3m
4. 2200 2500Nrs/
5. 6 17
6.
7. 6,7
8. 1 500 1,000 Nrs
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@

2 2 4
2 2 4 ( )
/ 110 45 60
/ 68 40 63
/ 40 51 53
/ 21 50 13
/ 117 58 47
153 77 76
2 25
4,972 499 260 11
10 (10,135 /10 ) (3,305 /10 ) 0.21
0 0 12 11
10 - 0.01
2,464 580
10 (5,022 /10 )| (3,841 /10 ) 197 14
237 96 26 11
10 (483 /10 ) (636 /10 ) 0.02
49,060 15,100 125,860,006|(H11
2001 2000 2001
Municipality

2-43




2-2-4

2-2-4-1
VDC(Village Development Committees)
Resource Act 2047)
C )
C )
2-2-4-2

(EIA:Environmental Impact Assessment)

(IEE:Initial Environmental Evaluation)

2-2-4-3
@

&)
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WUSC
(Water



2-2-4-4

2 6
153 77 76
(4.0%) (4.7%) (1.1%)
6 / 5/ 6 /
118,600 Nrs/ 116,362 Nrs/ 110,271 Nrs/
6,261 Nrs/ 6,886 Nrs/ 6,264 Nrs/
81% 74% 87%
8.6 239 3.7

3% 65% 92%
9% 96% 92%
Good 24% 10% 0%
46% 3% 58%
73% 0% 53%
85% 90% 100%
59% 67% 58%
31% 18% 25%
19% 16% 27%
11% 21% 22%
6% 20% 6%

75 Nrs/ 103 Nrs/ 67 Nrs/

92 Nrs/ 144 Nrs/ 121 Nrs/
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3 1
(NPC) 2002 10 5 (2002~2007)
85%
10
JICA 2003
8
3
3
2014
301 1
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A
A-1 1
A-2 @ 150 225mm 11.8km
A-3
1
4,326m’/
RC 600m’ 1
1
A-4
FRP 450m’ 1
A-5
1
1
A-6 @ 63 300mm 6.7km
A-7 4
B
B-1
+ 1
1,100m%/
RC 300m’ 1
2 1
1
1
B-2 @ 63 160mm 6.1km
B-3 2
C
C-1
+ 1
2,200m’/
RC 300m® 1
2 ( 1
1
1
C-2 2
A
B | wuUsC

3-2




3-2-1
€y
D

(WHO

2)

2014

0

®

*

3.1%

(JICA,2004

3.8%

1,500 3,000mm

3-3

)

2%

15

2%

6 9
80%

WHO

10

2014
DWSS

(10



®

HDPE

©)
WUSC
WuUSC

)
WHO

©))

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

3-4

® 50mm
Ductile Iron Pipe:DIP
DIP

WUSC

WUSC

WHO
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@
D

Bazar

Bazar

3-6



North

Existing Elevated Tank \

WUSC Office WARD -5

I/
\
- \QAé
b4
WARD -3 (
Legend ! Ma,

Water Supply Area

Ward Division WARD -2

0 0.5 km 1 km

Service Areain Dhulabari




2)

3)

34%

1996

2004

9

2 1 3 2 2

1.87% 3.94% 2001
4 (2001 2004 ) 4%
2014 36,900
321
(%)
1996 19,760
1997 20,130 1.87
1998 20,610 2.38
1999 21,050 2.13
2000 21,500 2.14
2001 22,320 3.81
2002 23,200 3.94
2003 24,040 3.62
2004 24,920 3.66 3,872
3.76 (2001 2004 )
3 2 2
(%)
2005 25918
2006 26,955
2007 28,033
2008 29,154
2009 30,320 4
2010 31,533 °
2011 32,794
2012 34,106
2013 35,470
2014 36,900
Public Taps
2014
85% 30

3-8

3.76%



11
100L/ /  DWSS
451/ /  DWSS
1.2
11 1%
(2004 ) 10%
3 2 3
Bazar
Total
House Connection| Public Taps
36,900 36,900
) 85% -
o) 31,365 31,365 x
30,661 704 31,365
w / H)? 100 45 -
(m’/day) 3,066 32 3,098 x
10.0% )
(m*/day) 3,407 35 3,442| /(1- /100)
( / ) 12 .
(m’/day) 4,088 42 4,130 x
(m’/day) 4,200
*1) 2014 85
*2) Public Taps 11 x10 x6.4 / 704
#3) DWSS
*4) ( / )




®

3-10

1 8.50 L/
2 1022 L/ 1
0.44 L/ 6
10L =864 m’/
WSSDO WUSC
2 9 3 2 4
3 2 4

(cm) (m) C (m’/s) (L/s)
1 {2005 7 15 5.0 0.0500 1.8400 0.01234 12.34
2 12005 7 31 55 0.0550 1.8330 0.01419 14.19
3 12005 8 16 13.75 0.1375 1.8178 0.05561 55.61
4 12005 8 31 15.0 0.1500 1.8220 0.06351 63.51
5 12005 9 16 15.0 0.1500 1.8220 0.06350 63.51
6 (2005 9 30 16.0 0.1600 1.8260 0.07011 70.11

6 9 10 5

527 L/ ( 7%) 103 L/ ( 10%)
25 4
Gaida Kankai
2 2
32 6




325
( 1 L/s)
1988 6 9 43.8 1988 10 1989 5 11.6
1989 6 9 69.2 1989 10 1990 5 15.4
1990 6 9 59.3 1990 10 1991 5 5.9
1991 6 9 58.6 1991 10 1992 5 8.2
1992 6 9 40.9 1992 10 1993 5 9.5
1993 6 9 53.5 1993 10 1994 5 12.9
1994 6 9 43.6 1994 10 1995 5 6.5
1995 6 9 47.6 1995 10 1996 5 11.4
1996 6 9 53.6 1996 10 1997 5 8.4
1997 6 9 45.8 1997 10 1998 5 8.2
1998 6 9 74 .4 1998 10 1999 5 8.0
1999 6 9 54.9 1999 10 2000 5 12.5
2000 6 9 56.9 2000 10 2001 5 9.1
2001 6 9 38.3 2001 10 2002 5 14.8
2002 6 9 41.8 2002 10 2003 5 8.0
2003 6 9 47.6 2003 10 2004 5 14.6
2004 6 9 65.6
52.7 10.3
326
2
6 9 52.7L/
10 5 10.3 L/
(4 6
( 1,700m’/ )
1,000m*/ ( ) 1,700m’/ () 2,700m%/

2,700 4,200x 24 154




*
D

100

33L/ 2,850 m*/

4,320m’/

3-12

3.0

1.5m



1.5
50L/ 4326 m’/

3
3 2 7
() (m)
33 ®150 HDPE| 1,800
50 ®200 SP 135
33 ®150 HDPE| 895
+380 280 33L/
20
DIP (SP:Steel Pipe) HDPE DIP SP HDPE
SP
2
HDPE
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2
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2)

B

4.326m’/

38

4200m’/

WHO

3-15

220

2005

3.0%

9

15



3 2 8 AB

10

20

30

30

30
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50%

S/

3-17

1.5 / 36

dm/
Sm/

3mg/L
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4m
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3 2 9 1
Q= 4,326 m3 (150 lit/s)
3%
N= 1
T= 4.5
V= 13.5 m3
1.5Smx 3.2mx 3.0mx 1
1
®150 1
(p1 Omm) 1
N= 2
T= 2
V= 210 m3
Smx  13.4mx 3.0mx 2
1
1
(p150mm), 1
(9150mm) 1
/ 1
= 4
= 36 m (I.5m
42mx 7mx 1.3mx 4
3 924 50 50
o012 18 30
o 8 12 20
60
0250
0150
9250
¢150
¢ 00
0400
2
1
150 m3
N= 4
V= 5m 0.2m
14mx  16.5mx 2.2mx 4
¢0.4
2.0
90
4 ¢ 60 15
¢ 20 30 10
¢ 10 20 10
o3 4 10
®300
@100
©200
©200
¢100
( ) ¢100

3-20




= 625 m3
10mx 20mx 3mx 2
¢250 mm

¢250 mm

@150 mm

@100 mm

2 ppm
1 ppm

RC 10m x 10m
10 m2
10 m2
30 m2
9 m2
15 m2
26 m2

200 lit/min 2
10 1

¢250 mm
( ) ¢200 mm
¢250 mm
¢250 mm
¢250 mm
¢250 mm
( ) ¢200 mm

®
D

HDPE 150mm
HDPE

4200m’ (49L/ )
3
8,975m
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2)

450m’ 2.3
3 2 10
(m*)
600 RC !
450 RC
450 RC FRP 2
1,500 8.6
1: (Reinforced Concrete)

2:Fiber Reinforced Plastic

WUSC

(O (

75kVAx 1

3)

3 2 11
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3 2 11

- DIP 300mm x 80m
- DIP 250mm x 1,520m
- DIP 150mm x 1,750m

- DIP 100mm x 410m

- DIP 100mm x 470m

- DIP 150 x 1,335m
- SP 150mm x 130m

SP

- HDPE 63mm x 5Sm
- HDPE 90mm x 1,000m

6,700 m
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3-2-2-2

€))
(2.6 8.64mg/L WHO 0.3mg/L
WUSC No.1 No.3 No.2
@
1)
Bazar Out of Bazar
5 3 25
2)

2002 2004 2
3 2 8 329
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3.5%

2014 13,100
3 2 8 2004
Bazar Out of Bazar
Ward-3 481 1,123 1,604
Ward-4 770 1,798 2,568
Ward-7 0 1,129 1,129
Ward-8 1,393 0 1,393
Ward-9 2,598 0 2,598
5,243 4,049 9,292

Ward-3,4 30% Bazar
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To Mahendra Highway (A2)

\ North

WUSC Office
&
Existing Elevated Tank

WARD -3
4
"
I'd
\
WARD -9
=" T ~— ~
- — ’ N -
™~
1 A S
,_ "\ WARD -8 \~ ~
N
[ o ~
-~ \ -
I ~
~
1 —-
WARD -4 \
WARD -7
\
1
1
0.5 km 1 km L egend Water Supply Area
= = = \Ward Divison
Service Area in Gauradaha
3 2 5
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3)

2017

Out of Bazar

Bazar

65%

75%

1%

Bazar Out of Bazar
2005 5,426 4,191 9,617
2006 5,616 4,338 9,954
2007 5,813 4,490 10,302
2008 6,016 4,647 10,663
2009 6,227 4,809 11,036
2010 6,444 4,978 11,422
2011 6,670 5,152 11,822
2012 6,904 5,332 12,236
2013 7,145 5,519 12,664
2014 7,400 5,700 13,100
2002 2004 14
10 10
Bazar
Bazar 85% Out of
Bazar 70% Out of Bazar
Bazar 100L/ / DWSS
Out of Bazar 0L/ / DWSS
451/ / DWSS
1.2
2002

10
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3 2 10

Bazar Out of Bazar
Total
House Connection] Public Taps |House Connection] Public Taps
7,400 5,700 13,100
"D 70.0% 65.0% -
) 5,180 3,705 8,885 x
5,047 133 3,610 95 8,885
w 7 H? 100 45 70 45 -
(m*/day) 505 6 253 4 768 x
10.0% -
(m’/day) 561| 7| 281| 5 853 /(1- /100)
( / ) 1.2 .
(m*/day) 673| g 33| 6 1,024  x
(m’/day) 1,100
*1) 10 2014 Bazar 70% Out of Bazar 65
*2) Public Taps 2 %20 x5.7 / 228
Bazalo Out of Bazal Public Taps
*3) DWSS
*4) ( )
®
No.1 No.3 WUSC
1,100m*/
D
WHO 0.3 mg/L 2.6
8.64mg/L WHO 0.3mg/L
A + , B.
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2)

100 m* 2

3 21

(m’)
300 RC
100 RC
400 8.7

Well

Gauradaha Water Supply System Schematic Diagram

Elevatedtank

Iron Removing Facilities*1 Clear Water Reservoir

Chlorination

0]

_® L
Gauradaha Water Supply
R -

PipeNetwork

Lift Pump

Note Legend: ——— Proposed
Existing

Flow Meter

*1: Components of the facilities are tentative. Further study is required.
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3)

a ) (
65kVAX 1
*®
3 2 12
1 HDPE 100 x2,700m
2 HDPE 63 x 1,000m
3 HDPE 63 x 500m
4 HDPE90  x 800m
5 HDPE 150  x470m
6 HDPE 150 x 600 m
6,070 m
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3-2-2-3

@
(2.2 5.7mg/L WHO
&)
D
Semi-Bazar
4
3 28
2)

1987 2002 2
3 2 13
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3 2 14 3 2 15

1,3,4,5

15 46% 3%
2014
27,400
3 2 13
1987 ! 2002 2
1987-2002(15 )

Ward-1 4,575 9,159 100.2% 6.7%
Ward-4 8,039 10,812 34.5% 2.3%
Ward-5 8,204 10,384 26.6% 1.8%
20,818 30,355 45.8% 3. 14|

1:National Census
2:Biratnagar Town Panchayat Land Use Projection 1987-2002
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North

WARD -3
VDC

WUSC Office
&
Existing Elevated Tank

% -

WARD -5

0 0.5 km 1 km

Ward Area

L egend

Ward Division

s =m WVater Supply Area

Service Areain Mangadh




32 14

3)

15
10
Semi-Bazar

65%

Semi-Bazar
Ward-1 9,159 5,495
Ward-4 10,812 6,487
Ward-5 10,384 6,230
Ward-3 1,613 968
(VDC)
31,968 19,180
60%
3 2 15
Semi-Bazar
2005 34,932 20,959
2006 35,980 21,588
2007 37,059 22,235
2008 38,171 22,903
2009 39,316 23,590
2010 40,495 24,297
2011 41,710 25,026
2012 42,961 25,777
2013 44,250 26,550
2014 45,578 27,400
2005 2005
10
2017
75%
Bazar 100L/ / DWSS
1.2
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2002

1% 10 10%
3 2 16
Semi-Bazar
Total
House Connection|  Public Taps
27,400 27,400
1) 60.0% -
) 16,440 16,440 x
16,440 16,440
w / H)? 100 .
(m’/day) 1,644 1,644 x
10.0% -
(m*/day) 1,827 1,827| /- /100)
( / ) 1.2 _
(m’/day) 2,192 2,192  «x
(m’/day) 2,200
*1) Semi-Bazar 2017 75% 60%
#2) DWSS
*3) ( / )
(©)
No.l WUSC No.2 500 WUSC
2,200m*/
1)
220m* WUSC
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2)

450m’> 4.9
8
3 2 17
(m’)
300 RC
450 RC
750 8.2
329

Wells

Iron Removing Facilities *1 Clear Water Reservoir

Chlorination

0]

—~ 5|

Elevatedtank

[ ]

Note

*1: Components of the facilities are tentative. Further study is required.

I=vy Mangadh Water Supply
L= PipeNetwork
Lift Pump
Legend: Proposed
Existing

Flow Meter

3)

4)

150kVAX 1

4km  DIP
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4km

HDPE

lkm

HDPE
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3km



3-2-3

(12)

Drawing List of The Project for the Improvement of Water Supply Facilitiesin Urban and
Semi-Urban Centresin the Kingdom of Nepal

No. | DWG No. Title Scale
A. Dhulabari
1 A-0-01 System Flow Diagram -
Raw Water Transmission Pipeline
2 A-1-01 Raw Water Transmission Pipe Plan & Profile 1:25,000
Distribution Pipeline
3 A-1-02 Distribution Main Pipe Plan & Profile 1:25,000
Intake Facility
4 A-2-01 Intake Weir Plan & Section 1:300
Dhulabari WTP
5 A-3-01 General Layout 1:400
6 A-3-02 Hydraulic Profile -
7 A-3-03 -1 Process Flow Diagram -1 -
8 A-3-04 -2 Process Flow Diagram -2 -
9 A-3-05 Receiving Well Plan & Section 1:50
10 A-3-06 Plain Sedimentation Basin Plan & Section 1:50
11 A-3-07 Rough Filter Plan & Section 1:100
12 A-3-08 Slow Sand Filter Plan & Section 1:100
13 A-3-09 Clear Water Reservoir Plan & Section 1:100
14 A-3-10 Wastewater Treatment Lagoon Plan & Section 1:100
15 A-3-11 Wash-Water Tank Plan & Section 1:100
16 A-3-12 Administration Building Plan & Section 1:50
17 A-3-13 Filter Sand Storage House Plan & Section 1:50
18 A-3-14 Guard House Plan & Section 1:20
19 A-3-15 Yard Pipe Plan 1:400
20 A-3-16 Yard Work Plan 1:400
21 A-3-17 Single Line Diagram -
22 A-3-18 Outline of Panel -
23 A-3-19 Layout & wiring 1:200
Elevated Tank
24 A-4-01 General Layout 1:150
25 A-4-02 Elevated Tank Plan & Section 1:100
26 A-4-03 Single Line Diagram & Outline of Panel -
Well Facility
27 A-5-01 Generator House Plan & Section 1:75




(2/2)

Drawing List of The Project for the I mprovement of Water Supply Facilitiesin Urban and

Semi-Urban Centresin th

eKingdom of Nepal

No. | DWG No. Title Scale
B. Gauradaha

Gauradaha WTP
29 B-1-01 General Layout 1:400
30 B-1-02 Hydraulic Profile -
31 B-1-03 Process Flow Diagram -
32 B-1-04 Iron Removal Facility Plan & Section 1:100
33 B-1-05 Clear Water Reservoir Plan & Section 1:100
34 B-1-06 Yard Work Plan 1:400
35 B-1-07 Single Line Diagram -
36 B-1-08 Outline of Panel -
37 B-1-09 Layout & wiring 1:200
38 B-1-10 Generator House Plan & Section 1:30

Distribution Pipeline
39 B-2-01 Distribution Pipe(Route-1) Plan & Profile 1:25,000

C. Mangadh

Mangadh WTP
40 C-1-01 General Layout 1:400
41 C-1-02 Hydraulic Profile -
42 C-1-03 Process Flow Diagram -
43 C-1-04 Iron Removal Facility Plan & Section 1:100
44 C-1-05 Clear Water Reservoir Plan & Section 1:100
45 C-1-06 Yard Work Plan 1:400
46 C-1-07 Single Line Diagram -
47 C-1-08 Outline of Panel -
48 C-1-09 Layout & wiring 1:200
49 C-1-10 Generator House Plan & Section 1:75
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Proposed Raw Water Intake

Raw Water Transmission Main

Proposed River Crossing by Steel
Pipein Concrete Encasement

Treated Water Transmission Main

DistributionMain

Supplement Well & Pump
C d By D

| Legend: — — Existing
| Proposed
[™]  FlowMeter

ProposedTimai
RiverCrossin

The Project for the Improvement of Water Supply Facilities in
| Urban and Semi-Urban Centres in the Kingdom of Nepal

1

Dhulabari Water Supply System Schematic Diagram

A-0-01
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