
Presentation on 

Presenter: Er. Sanjeev Bickram Rana

Executive Director, KVWSMB

Aug, 2017

State of  Urbanization, Water and  Wastewater 

Facilities in Kathmandu Valley and Other Parts of  

Nepal



Content:

• State of Urbanization 

• Present Status of Water Facilities 

• Future Plan for Water Management

• Present Status of Wastewater 
Facilities 

• Future Plan for Wastewater 
Management

• Conclusion



Population Growth

Global human population growth amounts to around 75 million annually, or 1.1% per year. The 
global population  has grown from 1 billion in 1800 to 7 billion in 2012. It is expected to keep 
growing, where estimates have put the total population at 8.4 billion by mid-2030, and 9.6 billion 
by mid-2050. 



Urban Vs Rural

Source: World Urbanization Prospectus, 
2011

Source : UN Department of Economics & 
Social Affairs, 2000



Water & Urban Growth by Numbers:

• Every second the urban population grows by 2 
people.

• 95 % of the urban expansion in the next decades will 
take place in the developing world

• In Africa and Asia the urban population is expected 
to double between 2020 -2030.

• One out of four city residents worldwide, 789 million
in total without access to improved sanitation 
facilities

• 497 million people in cities rely on shared sanitation. 
In 1990 this number was  249 million.



Water & Urban Growth by Numbers:

• 27 % of the urban dwellers in the developing 
world don’t have access to piped water at home. 

• Between 1998 and 2008, 1052 million urban 
dwellers gained access to improved drinking 
water and 813 million to sanitation. However, the 
urban population in that period grew by 1089 
million people and thus undermined the 
progress. 





Defining Urban Area



Classification of Municipalities 
SN DESCRIPTION METROPOLITIAN SUB-

METROPOLITAN
MUNICIPALITY

1 Minimum population 280000.00 150000.00 20000.00 (10 for 
hilly areas)

2 Minimum annual income NRs. 400 million NRs. 100 million NRs. 400 
thousand

3 Facilities like electricity, 
drinking water & 
communication

Yes Yes A semi urban
area possessing 
electricity , road, 
drinking water, 
communication 
and similar other 
basic facilities.

4 Main & other link roads Yes Main road of city 
are pitched

5 Health services like 
hospitals , medical colleges 
etc

Yes Facility for higher 
education and 
health services

6 Facilities for conducting
international sports & 
games

Yes Yes

7 Opportunity for higher 
education, min one 
university

Yes Facilities like 
gardens, 
communication & 
other similar basic 
facilities



Total New  

744 Units

246  
Municipalities

11 Sub -
Metropolitan

481 rural 
municipalities

6 Metropolitan

On March 2017 , GoN decided to adopt 744 local body system

NEPAL



According to the Census 2011
Average growth rate for Kathmandu Valley is 4.2 % and for Country 1.4 %



1973-2007

Bagmati River

Dhobi khola

Min Bhavan Area



: Water, air, noise, nature etc



Traffic Problems



Environmental Pollution



Concrete Jungle

Kathmandu
1960 2017



Congestion



Lack of Footpath



The Effects of Urbanization on Hydrological Processes ( Hall,1984)

Urbanization

Pop. Density increases

Water 
demand 

rises

Water borne 
waste 

increases

Bldg. Density increases

Drainage 
system 

modifiedUrban 
climate 
changes

Impervious 
area 

increases

Strom water 
quality 

deteriorates

Groundwater 
recharge 
reduces

Run off 
volume 

increases

Flow 
velocity 

increases

Lag time and 
time base 
reduced

Peak  runoff 
rate increases

Base flow 
reduces

Receiving water 
quality 
deteriorates

Pollution control problems Flood control problems

Water resource problem





SERVICE AREA
5 MC + 39/9/6 



2065/66 2066/67 2067/68 2068/69 2069/70 2070/71 2071/72

SS, Mld 111 119 119 114 124 115 119

DD, Mld 320 320 350 350 360 370 375
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Demand -Supply trends



Average Monthly Production
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System Components

35
Surface 
Sources

78
Total 
Tube 
wells

69
In 

Operation

47
Ground
Reservoirs

Treatment

Plants

21

39
Pumping 
Stations

> 1400 Km Pipe Lines
41000 m3

117Mld



Major 8 systems



Water distribution schedule from the system

Wet season dry season

Mahankalchaur system 3 7

Bansbari 3 9

Balaju 9 9

Minbhawan 3 5

Sundarighat 3 5

Sipradi 3 8

Sundarijal every day 5

Lalitpur 3 5

Madhyapur Every day 5

Bhaktapur alternate day 5

Tanker Service

Alternate days

System



Manohara River in Wet Season

Manohara River in Dry Season

DRY Vs WET SEASONS?



Sundarijal during wet season

Sundarijal during dry season

DRY Vs WET SEASONS?



Everyday fight for the right of water
Intermittent supply / Inequitable distribution



Delegation  visiting one of the branches of KUKL and the final results



Misbehavior – a broken glass at Branch



CHANGE

Infrastructure Institutional Reform

Two Pronged

Approach

Way forward….



Kathmandu Valley 

Water Supply 

Management Board

KVWSMB

Water Utility Operator 

WUO

KUKL

Water Supply Tariff 

Fixation Commission 

WSTFC

L
IC

E
N

S
E

New Institutional  Arrangement

KVWSMB : Asset owner and responsible for developing and overseeing service policies & 

planning

KUKL : Responsible for operating water supply and wastewater system in 

Kathmandu Valley

WSTFC : Tariff regulation and safeguarding consumer interests



WTP

DNI



Future Challenge 

35

▪Melamchi 1st phase wont give us 24*7 water supply.

2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020

Demand 213 231 249 267 285 303 314 325 336 347 358 368 378 388 397 407 417 427 439 451

Monsoon 120 290 460 630

Dry 80 250 420 590
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Water Demand Projections and Supply Scenario for 
Kathmandu Valley

Existing Monsoon Season Supply

Predicted Monsoon Supply after Melamchi Phase 1

Predicted Monsoon Supply after Yangree

Predicted Monsoon Supply after Larke 

Existing Dry Season Supply

Note: Water demand includes domestic supply, industrial supply and leakage.

Predicted Dry Season Supply after Melamchi Phase 1

Predicted Dry Season Supply after Larke 





(SR) BDS 02: 50.47 Km, 400 – 1400 
mm diameter DI Pipe around 
Ring Road and connection to 
existing reservoirs

SR: 6 Nos
50000 m3

(8000)

(9500)

(8500)

(7000)

(9500)

(7500)

BDS-SR: Infrastructure & Equitable Distribution

BDS 01: 9.6 Km
255 MLD 



Distribution Network Improvement Works 





Each Municipalities : Case by case

Access the sources 

If  the demand is 
greater than the 
local sources

Bulk supply from
Melamchi (Till 

2030)
Reservoir wise
water systems (dam) – as an 
emergency, contingency, 
regular & climate resilient plans

INTEGRATED 
MASTER PLAN 
UPTO 2050



Catchment area Upstream of Dam site2:   5.5 sq.km
Rainfall:  >1600 mm
Height of Dam = 20- m
Discharge = 10 Mld

Rain water harvesting in Mahadev Khola by constructing dam

MAHADEV KHOLA

DAM SITE





Present Situation:

A typical outfall letting raw sewage in the river





Present Situation:
List of Main Sewage Treatment Plants in Kathmandu Valley 

Name of Sewage 

Treatment Plant

Capacity Type Remarks

Dhobighat Sewage 

Treatment Plant

15.4 Mld Stabilization Pond Not functioning

Kodku Sewage 

Treatment Plant

11.1 Mld Stabilization Pond Not functioning

Guheswori Sewage 

Treatment Plant

16.4 Mld Oxidation Ditch 

/Extended Aeration

Partially functioning

Hanumanghat Sewage 

Treatment Plant

0.5 Mld Stabilization 

Pond/Extended 

Aeration 

Not functioning

Sallaghari Sewage 

Treatment Plant 

2.0 Mld Stabilization 

Pond/Extended 

Aeration

Not functioning



Present Situation:

View of Dhobighat WWTP/ Cows are grazing in the dry ponds



Present Situation:

View of Kodku WWTP /covered by vegetation growth



• Rehabilitation of existing sewer network system

• Interceptor & collectors – to prevent the raw sewer 
direct discharge into river

• 5 Major WWTPs (New, Upgrade): Gokarna, 
Guheswori, Sallaghari, Kodku & Dhobighat

• Major WWTP ( Under land acquisition process)-
Khokana, Chalnakhel.

Way Forward….



KATHMANDU 
VALLEY 
EXISTING 
SEWERAGE 
NETWORK

Guheshwori

Dhobighat Kodku

Sallaghari

Wastewater Management : InterceptorExisting WasteWater Network



50

Khokana WWTP

Wastewater Management : Treatment Plants

Existing Upgrade Future 2025



Chalnakhel

Bagmati River



KHOKANA (CHALNAKHEL) 
WWTP APPROX. 300 MLD

•40 hectares land is 
need for future 
wastewater 
treatment plant

•Land acquisition  
under process



10

Recover Energy

Generate Electricity by Methane Gas from Anaerobic Digester

Anaerobic 

Digester

Gas Storage



8

Be Harmony with Surrounding Area

❖ Provide Recreational area and public park for 

population on reserved area in WWTP or water front

❖ WWTPs not only treat wastewater but also provide 

site for relaxation and recreation



Guheswori WWTP (Layout) 34.2 Mld



Sallaghari WWTP



Sallaghari WWTP (Layout) 14.2 Mld



Kodku WWTP Present Situation



Kodku WWTP (Layout) 35 Mld



Dhobighat WWTP Present Situation



Dhobighat WWTP (Layout) 110 Mld



Conclusion:

Melamchi & Other 
Dam Projects

Sewerage

Water Demand 
Problems

Water Pollution 
problems

Health of Kathmandu by 2025

Water

Network 
Rehabilitation

Collector & 
Interceptor

Environmental Health 
of Rivers

WWTP



THANKS







Catchment area Upstream of Dam site2:   5.5 sq.km
Rainfall:  >1600 mm

Rain water harvesting in Mahadev Khola by consructing dam



Mahadev Khola Intake

Existing water production
Wet season: 4.0 mld
Dry season:  2.0 mld

Mahadev Khola Dam Project : One of the Rain Water Harvesting Project

Water production with 
Dam (NRs 1430 million) 
Wet season: 7.0 mld
Dry season:  6.0 mld



Overall Issues:

• DNI (100% replacement)

• 170 Mld within 1.0 – 2.0 years, 
Consultant selection work has been 
started.

• New DNIs with DMAs

• < 15 % NRW criteria associated with the 
payment of the contractors

• Illegal connections

• Disputes

• Local and KVWSMB Act

• Stakeholders (e.g. Bagmati, Shivapuri
Conservation , KVWSMB, KUKL)

➢Equitable distribution

➢Early completion of Melamchi

➢NRW

➢Source protection

Solutions:



Overall Issues:

• Licensing (414/ 1000)

• This year 700

• Study is needed: Yamanashi + Short term 
study will be started within 6 months

• Recharge: Mandatory for license holders

• Unpaved area for new construction

• Artificial recharging (shallow + deep)

• Recharge: Mandatory for license holders

• New construction: Technical support

• HH level + Large scale

• Impounding reservoirs (Mahadev Khola, 
Thosne, Godavari, Sisnery etc)

• Melamchi repair

• Incase of disaster

• Mahadev Khola, Thosne, Godavari, 
Sisnery etc

➢Underground water

➢RWH

➢Contingency plan and other 
sources

Solutions:



Overall Issues:

• KVWSMB/ local government

• Not much priority given at present

• Mealmchi

• GoN should decide

• No grant from GoN

• Loan: even @ 9 %, land acqasition

➢Protection of local water 
sources: Stone taps, ponds

➢Sharing the benefits (levy)

➢Budget

Solutions:



Recommendations:

❖Service area of KVWSMB : Kathmandu Valley

❖Sources: Responsibility of KVWSMB (for Valley)

❖Grant not loan for the development of water 
infrastructure

❖No combined sewer in newly developed 
municipalities (wherever possible)

❖New houses: RWH, certain % of unpaved areas.



Post Melamchi:

• DD & SS???

• Melamchi repair?????

• Disaster Management????

• Contingency Plan????



Catchment area Upstream of Dam site2:   5.5 sq.km
Rainfall:  >1600 mm

Rain water harvesting in Mahadev Khola by consructing dam



Dam site at Bageswori (Upstream of Exining Mahadev Khola Intake)



DNI pipe to be laid at Asan  ( DNI-2)
DNI pipe to be laid at Asan ( DNI  2)




