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EXECUTIVE SUMMARY 

 

Several studies of the past on water and sanitation in Kathmandu Valley have 
contradictory results  in domestic water consumption in Kathmandu Valley. Among 
others, it was realized in SAPI I study that water consumption in the valley is lower than 
the past estimations. In the past studies the methodologies, extent of area covered and 
purpose of the study were different. It was rather difficult to bring a logical conclusion of 
quantity of water used in Kathmandu for domestic purpose. Therefore, this study was 
initiated to determine existing domestic water consumption. All five municipal areas of 
Kathmandu Valley were incorporated in this study. Three hundred houses were randomly 
selected from urban areas of the Valley. There were 300 primary and 131 
secondary/renter households in these houses. In addition 50 houses were selected from 
24-hours supply areas to observe the unconstrained consumption at present scenario.  
Ten houses from squatter settlements were also surveyed to observe their water 
consumption. For the post survey, ten houses were chosen among the previously 
surveyed houses. 

Among the 300 primary HH the water consumption was 80 lpcd where as for 131 
secondary and renter HH the average consumption is 46 lpcd. Taking the average of all 
households the existing domestic water consumption is 73 lpcd. Out of the 300 primary 
HH, 119 were using yard taps of which the average water consumption is 43 lpcd and 
remaining 181 are fully plumbed houses consuming 104 lpcd. 

From the fifty booster samples of 24-hour supply houses, the average consumption of 
the economic groups range from 194 lpcd in Bungalow type houses to 61 lpcd in 
connected houses in narrow lanes. The weighted average domestic consumption in 24-
hour supply condition in reference to their economic groupings came to an average of 
93.85 lpcd. 

It was observed that about 68.4% of the water used by primary households and about 
55.4% of the secondary/renter households are from NWSC. For rest of the demand 
private or public wells and stone spouts are used. 86% of the population is satisfied with 
the quality of NWSC supply while 94% of the same population is not satisfied with the 
quantity of water supplied. However, most of the houses boil the water before drinking. 

Based on the economic class distribution of the 300 houses, higher economic class (Class 
I) with 11% of the total population consume 149 lpcd, Class II (33% of total population) 
consume 109 lpcd, Class II (42% of the total population) consume 55 lpcd and Class IV 
(14% of total population) consume 31 lpcd. 



  

                       1  

Chapter 

1  
INTRODUCTION 

His Majesty's Government of Nepal (HMGN) is implementing Melamchi Water Supply 
Project to meet the demand of drinking water in Kathmandu Valley through Melamchi 
Water Supply Development Board. At present the board is engaged in several aspects of 
the project. There are several donors and assistance received by the project besides the 
investment of the Government itself. Special Assistance for Project Implementation (SAPI) 
is the assistance received by the board from Japan Bank of International Cooperation 
(JBIC). The first phase of the SAPI study pointed out several issues for future water 
supply activities in the valley. Among others it was realized in the SAPI I study that water 
consumption in Kathmandu Valley is lower than past estimations. In the past, some 
studies were done to come up with a standard figure of per capita domestic water 
consumption for Kathmandu Valley. In 1988 a study was conducted by Binnie & Partners 
for HMGN/the World Bank. In recent years, there is a drastic change in size of the 
population; and complexities in this highly urbanizing capital city of Nepal. 

Water consumption, specially the domestic water consumption is dominantly influenced by 
culture and behavior of the people. It can be observed that Nepalese, especially in the 
hills use less water compared to Terai and India. Therefore, it is worthwhile to make a 
study to get a standard figure of domestic water consumption for the design of such a 
large water supply scheme for Kathmandu Valley.  

 

Study Area 

Urban Kathmandu Valley is the study area of this initiative including the capital city of 
Nepal. The valley is composed of three districts viz. Kathmandu, Lalitpur and Bhaktapur 
which include five municipalities. They are Kathmandu Metropolitan City, Lalitpur Sub-
metropolitan City, Bhaktapur Municipality, Madhyapur Thimi Municipality and Kirtipur 
Municipality (Refer Fig. 1.1). There are more than hundred Village Development 
Committees (VDCs) in the valley; many of them are already urbanized. However, scope of 
this study is limited to the municipal boarders only. Table 1.1 presents the area, 
population and no. of households residing in these five municipalities. Fig. 1.2 shows the 
division of the five municipalities into nine branches of the NWSC service areas . 
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Table 1.1   Municipalities in Kathmandu Valley 
District Municipality Area (sq. 

KM) 
Population Households 

Kathmandu 49.45 671846 152155 Kathmandu 
Kirtipur 14.76 40835 9487 

Lalitpur Lalitpur 15.15 162991 34996 
Bhaktapur 6.56 72543 12133 Bhaktapur 
Madhyapur 
Thimi 

11.11 47751 9551 

   Source: CBS 2001 

 

 

Fig. 1.1 Municipalities in Kathmandu Valley 
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Fig. 1.2 Coverage of NWSC Branches in Municipalities of Kathmandu Valley 

 

OBJECTIVES OF THE STUDY 

Primary Objectives 

To determine average per capita domestic water consumption in urban Kathmandu Valley 

Expected outcomes of the Study 

n Existing average domestic water consumption in urban Kathmandu Valley 

n Existing sources of water used  

n Domestic water consumption based on economic status 

n Waste water management practices at household level 

n Future domestic water demand  
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ASSUMPTIONS AND LIMITATIONS OF THE STUDY 

1. The study was limited to the urban areas of Kathmandu Valley. For the sake of 
simplicity the municipal boundaries were considered as the urban limits.  

2. The obvious result of inadequacy and non reliability of the NWSC supply of water 
have pushed the inhabitants of Kathmandu Valley to search for alternative 
sources. These people are using several other sources like private tube wells, 
shallow wells, traditional water spouts, wells and private tankers, etc. They are 
meeting their water needs by spending additional resources and efforts. Many, 
especially poorer strata of the society are also adjusting themselves by limiting 
the use of water. Thus, one may be in sever water stress from the quantity of 
water made available from municipal supply, but they might be managing their 
requirements through other additional sources. Therefore, this study has 
considered all sources of water consumption including NWSC.  

3. The survey was conducted in the month of September at the end of the monsoon 
period. No seasonal variation in water consumption was considered in the study. 

4. Houses unconnected to NWSC supply were not included in the survey. 

5. The study was based on the maps available from Consumer Survey (1999). 
Those houses that were built after the consumer survey were not included in the 
survey. 

 

LITERATURE REVIEW 

There have been several initiations in the past to tackle the water scarcity problem in 
Kathmandu Valley. While exploiting available water sources in the valley, both surface and 
ground water; Melamchi Water Supply Project has been considered as the viable 
alternative to cater the demand from last fifteen years. In last two decades, several 
studies were conducted in various aspects of water and its management for Kathmandu 
Valley. Few studies were conducted to estimate the water consumption and its future 
projection. 

In 1988 Binnie & Partners along with Multi Disciplinary Consultants and Coopers & 
Lybrand Associates conducted a study of selected pockets of Kathmandu to determine 
domestic water consumption in the 24-hours supply area. The consumptions for 24-hours 
supply were determined as 145 lpcd (liters per capita per day) in houses with full 
plumbing and 92 lpcd in houses with yard taps. Stand pipe users were assumed to use 45 
lpcd based on figures derived from previous studies and experience. The above figures 
however, include “avoidable wastage” as explained in the same study (p35 - p44, Binnie & 
Partners et. al. 1988). 



HOUSEHOLD WATER USE SURVEY AND RESEARCH IN URBAN KATHMANDU VALLEY  

 5 

In 1999 Nippon Koei Co. Ltd. in association with TAEC Consult P. Ltd. and Ness P. Ltd. 
conducted Socio-economic Survey on Water Use and Living Environment in Kathmandu 
Valley. The results of the survey shows that average water consumption is 43 lpcd in 
Kathmandu municipality, 98 lpcd in Lalitpur municipality and the overall average water 
consumption for the Kathmandu valley is 55 lpcd (p12, Nippon Koei et. al. 1999) 

In the same year SILT Consultants and Development Research & Training Center (DRTC) 
conducted a consumer survey in Nepal Water Supply Corporation (NWSC) distribution 
areas of Kathmandu, Lalitpur and Bhaktapur districts to enhance a more efficient revenue 
collection system. According to the result of the survey, Kathmandu Metropolis has higher 
domestic per capita water consumption than that of the other two cities  (Lalitpur & 
Bhaktapur) in the Valley. The per capita water consumption in the NWSC service area is 
about 70 and 65 liters in municipal and rural areas respectively (p3-15, SILT & DRTC 
1999). 

In 2001 “Willingness to Pay for Improved Water Supply in Kathmandu Valley” survey was 
conducted by Research Triangle Institute (RTI). The survey included 1,500 households 
from five urban centers: Kathmandu, Lalitpur, Bhaktapur, Madhyapur, and Kirtipur (p1-2, 
RTI 2001). In the report, it is stated that average water collected from a household is 56 
liters per day during rainy season by a poor household based on 247 respondents,  and a 
non poor household collects about 330 liters per  household per day on the average based 
on 194 respondents (p4-27, Table 4-41, RTI 2001). On the other hand the study made by 
Multi Disciplinary Consultants for ADB in October 2002 (among the selected households ) 
concluded that overall per capita water consumption in Kathmandu and Lalitpur 
municipalities is 59.7 liters based on 545 households (p7, Jha, K.K. 2002). 

As illustrated above, there are differences on average water consumption among various  
the reports on domestic per capita water consumption for Kathmandu Valley. In the 
report of Binnie & Partners, average per capita water consumption is reported as 145 lpcd 
for full plumbed houses, 92 lpcd for yard tap house and 45 lpcd for standpipe users. 
Nippon Koei result shows that Kathmandu Valley’s average water consumption is 55 lpcd 
(Kathmandu municipality 43 lpcd & Lalitpur municipality 98 lpcd). SILT & DRTC’s report 
suggests that municipal areas per capita water consumption is 70 lpcd and 65 lpcd in rural 
areas and RTI’s report states that average water collected by a poor household in a day is 
about 56 liters in a rainy season and 330 liters by a non poor household.  

All these results show different per capita water consumption pattern for the Kathmandu 
Valley. The results might have varied due to the number of reasons. It is noted that the 
objectives of studies, area coverage and methodologies adopted in the studies are 
different from one study to another. Binnie & Partners in their study conducted 15 years 
back has selected only six pocket areas of 24-hour supply, Nippon Koei has included only 
Kathmandu and Lalitpur municipalities, Silt & DRTC considered municipal and rural areas, 
and RTI has provided water consumption at household level. The differences in water 
consumption in these studies may be due to differences in coverage of survey, 
methodologies adopted and objectives of the study. Therefore, this study is intended to 
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come up with per capita domestic water consumption for the urban area of Kathmandu 
Valley.    

Table 1.2  Domestic Water Consumption for Kathmandu Valley in Past Studies 
Study Year Average Domestic Water Consumption (lpcd) 

Binnie & Partners 1988 145 (full plumbing) 92 lcd (yard taps), 45 lcd (standpipe 
users) 

Nippon  Koei 1999 55 (average) 43 (Kathmandu 
municipality) 

98 (Lalitpur 
municipality) 

SILT & DRTC 1999 70 (municipal areas) 65 (rural areas)   

RTI 2001   56 (for poor HH) 330 (for non poor 
HH) 

Jha. K. K. 2002 46.5 (Poor), 57.5 (Lower 
Middle Income Group) 

64.9(Middle Income 
Group), 71 (Upper 
Middle Income Group) 

59.7 lpcd (Overall 
average domestic 
water consumption) 

Fig. 1.3 Volume of Water Supplied by Different Providers  

The inadequacy and inconvenience of the water availability has made people to move 
towards more reliable alternatives. In order to meet the daily water needs, secondary 
sources of water viz. deep tube wells, dug wells and shallow wells have also been found to 
be installed in quite a few NWSC consumer houses. Among the secondary sources, a total 
of 4555 (5.99%) houses were found to have installed shallow wells, 5070 (6.67%) houses 
have deep tube wells and 8724 (11.47%) have dug wells. Houses with no secondary 
sources of their own fetch water from traditional water spouts (Dhunge Dhara) (5.89%) 
from NWSC connections of neighbors (13.46%), from NWSC public taps (4.79%) and 
from rivers/streams (0.30%) (p3-15, SILT & DRTC 1999).  
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A waste water management practice is one of the areas which need attention while 
thinking of water demand. Despite the regulation of municipalities in the valley to have 
septic tanks for the domestic waste water from each house, previous reports show that 
74% of the households dispose there waste water into natural drainage system, 21% on 
ground and only 3% use septic tank (Nippon Koei et. al., 1999). Several other studies also 
have shown concern on the degrading environment and poor waste water management 
system in Kathmandu Valley.  

One of the important factors affecting domestic water consumption is the economic status 
of the households. Various studies in the past have tried to relate water consumption with 
respect to economic status. In the study of RTI, four criteria are considered to identify 
poor, viz. a) monthly income, b) housing material, c) fuel type, and d) self described 
status (p4-11, RTI, 2001). On the other hand, the socio-economic survey conducted in 
1999 has six economic groups based on income (p2-4, Nippon Koei, 1999). The study of 
Multi Disciplinary Consultancy has followed the criteria of income and calorie consumption 
per day to distinguish the economic status (Jha, K.K., 2002). In all above mentioned cases 
determining income of households is the most difficult task where one has to either rely 
on secondary data or query the information through questionnaire. This is the data 
normally people do not want to share. The recently conducted study by NGO Forum has 
used rather simple physical parameters to identify poor (here the probable poor 
unconnected to NWSC). It has considered only construction materials for wall and roof in 
identifying the poor. House with mud wall/floor or wall/floor made of other materials 
including wood, bamboo, and so on and roof materials such as clay tile, tin/zinc, plastic, 
thatched roof are considered as poor (NGO Forum, 2003). The last definition will certainly 
distinguish poor but does not help to categorize other strata of the community. Moreover, 
the criteria are so narrow that many of the poor who are living in the houses , other than 
the houses mentioned above will be missing from the group. Therefore, type of house, its 
construction materials and the facilities they are enjoying may be one of the best 
alternatives for quick socio-economic grouping of the community. 
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Chapter 

2  
STUDY DESIGN 

Design of the survey was the most crucial task of the study. Developing proper 
instrument, selecting representative sample and finishing the job within a given time and 
limited resources were the challenges to the study team. After reviewing the past reports 
and findings regarding per capita domestic water consumption for Kathmandu valley, the 
team designed the survey for the study.  The design incorporated complexities of the 
urban morphology, selected survey instruments and identified procedures to follow. Team 
leader, senior statistician, data manager and the research assistant were involved in 
designing of the survey. The survey was conducted following the design of the 
procedures. 

Survey Design 

Domestic water consumption is based on multifold factors including human behavior, 
culture, economic status, etc. There are obvious seasonal variations too. Availability is yet 
another important factor in water consumption. Therefore, this survey design did not limit 
itself to one or other factors of water consumption;  but it has tried to incorporate all the 
factors cumulatively. 
 
Questionnaire was carefully designed targeting objectives of the study. Several questions 
were included to supplement the study and enhance the results. Besides the direct 
questions on water and its consumption, several indirect questions were asked to identify 
their economic status, sources of water and waste water management practices. 
Observations were made by the enumerators to supplement grouping of economic class 
of the respondents.  
 
The survey has used Random Sampling (RS) and Probability Proportional to Size (PPS) 
methods for selecting 300 houses from the five municipalities of Kathmandu Valley. 
Survey methodology has been designed strategically in order to include houses from all 
areas, of urban Kathmandu Valley as much as possible. Design has used Consumer 
Survey Map (Silt & DRTC, 1999) for  selecting the primary sampling unit, i.e., house, so 
that exact location of the selected houses can be identified prior to the field visit which 
saves significant amount of survey time. Although, this map does not include houses built 
in last five years, house location and its additional information became valuable resource 
as secondary source for different purposes in this study. 
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The sample size of 300 houses was determined considering the limited time and resources 
to represent the urban Kathmandu Valley with 5.8 % of sampling error. Sampling error 
means the difference between the sample result and the population characteristic being 
estimated (Everitt B.S., 1998). Based on Consumer Survey Maps, it was estimated that 
there were more than 60,000 domestic houses in urban Kathmandu Valley. In this study 
with sample size of 300 houses, one can say with 95% of certainty that the population 
value will vary from ±5.8%. Increasing the sample size reduces the sampling error. 
(Cochran W. G., 1987) It was expected that each house includes one or more households. 
Questionnaires were filled for all the households including the additional households and 
renters separately. For the secondary households or renters, a shorter version of 
questionnaire was used as several physical information was gathered from primary 
household itself. 
 
Apart from the 300 houses from primary survey, additional 50 booster samples were 
collected from 24-hours NWSC supply area. The purpose of the 50 booster sampling was 
to compare water consumption in unconstrained situation. Additional ten houses of 
squatters were also collected to compare the water consumption of the poorer strata of 
the community with the squatters. 
 
To supplement the survey and check the variation of the results, a post survey was 
designed. Ten houses out of the 300 randomly selected houses were selected for the post 
survey. Here a Field Supervisor  was deputed to collect the records of water consumption 
of the house for seven consecutive days. Post survey was the tool employed to check the 
reliability and deviation of the data collected primarily by the enumerators. 
 
The survey design was presented to the stakeholders. The meeting was attended by 
Melamchi Water Supply Development Board, NWSC, SAPI II team, and members of NGO 
Forum for Urban Water and Sanitation. Suggestions gathered in the meeting were 
incorporated to enhance the study. 
 
 

Exclusions 

To avoid inclusion of water consumed for purposes other than domestic, the houses with 
restaurants, small industries, and offices were not included in the survey. However, 
houses with small shops were incorporated in the study as they do not consume 
additional water and such shops are very common in Kathmandu Valley. Also the houses 
in army quarters, industrial area, etc. were not included. A list of type of houses excluded 
for the survey was prepared and explained to the enumerators during the training (Refer 
Annex IV). 
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Survey Procedures 
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FIELD IMPLEMENTATION 

Pretest of the Questionnaire 

There were two types of questionnaire designed for the purpose, one for the primary 
households and the other for the secondary/renter households of the same house. The 
questionnaires were tested in the field to estimate the time of completion, identify 
deficiencies and gain knowledge on probable confusions, questions and responses. One of 
the important tests was the identification of the house selected from random sample using 
Consumer Survey Maps. In the absence of the house numbering system, finding the 
selected house in the field was one of the most difficult tasks for the enumerators.   

The team visited eight randomly selected sample houses. Enumerators were given chance 
to test their understanding with the backstopping of the experts. The findings of the 
pretest were incorporated to finalize the questionnaire. 

 

Preparation for Field work 

Enumerators were recruited for the implementation of the field survey. Twenty 
enumerators having previous experience in enumeration were selected and trained on the 
subject matter. Two field supervisors were also employed to guide and supervise the job. 
A two-day training of the enumerators, including a day for field demonstration of 
questionnaire fill up, was conducted. In depth knowledge on reading the map and 
identifying the house in the field was given. Coordination and support mechanism was 
established in case of confusions and difficulties. Additional one day training was again 
conducted to train the enumerators and make them understand the job after the 
finalization of the questionnaire from pretest. 

 

The Field Implementation 

Ten groups of enumerators were mobilized for the field survey. Two enumerators were 
grouped for a team to visit the houses. All the groups included at least one woman so that 
respondents become comfortable in the harsh security situation of the country. Two field 
supervisors were running parallel to supervise and support each five groups. They were 
equipped with motorbikes and pagers for mobility and to communicate. Backstopping was 
done from the office by the team leader, senior statistician, research assistant and the 
office assistant. A small gift was given to respondent to encourage and seriously help 
enumerators in filling the questionnaires. 

Several rejections of the selected houses were encountered in some areas (especially in 
commercial areas) because of the houses having additional activities other than the 
residence. Houses locked, absent of capable person to answer the questionnaire and 
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denial of some of the houses were also observed in the field. In such cases enumerators 
followed the procedures to go to the next house as designed in the survey. 

It was tried to get the information from the house lady as far as possible as they will have 
more accurate answers regarding water use of the household. The field work started only 
from noon to utilize the free time of the housewives. The filled questionnaires were 
collected on the same day, which was counterchecked by the Field Supervisors and the 
Research Assistant. 

For the booster samples, a field supervisor  and an enumerator were employed. 
Information from NWSC was gathered to identify the area where there is unconstrained 
supply (for 24-hour supply) of NWSC water. Basically three areas were identified for the 
purpose viz. Baansbari Area on the North of Kathmandu near the NWSC reservoir, Rato 
Pool Area along the banks of Dhobikhola; and Kusunti on the banks of Nakkhu in Lalitpur. 
Beside these, few samples were also collected from Gyaneswor and Mahankalchaur Area 
with 24-hour supply. It was tried to select all five types of houses as adopted in the 
primary survey so that the consumption pattern could be determine as per the house 
types as well. 

One of the concerns of the study was the quantity of water consumed by poorer strata of 
the community. Therefore, ten more houses were surveyed as booster samples in 
addition to the poor household samples of 300 houses. Squatter houses from Shanti 
Vinayak on the bank of Dhobikhola and Khadka Bhadrakali near Baansbari were selected 
for the purpose. 

For the post survey, ten houses of different economic status were chosen among the 
previously surveyed houses.  A Field Supervisor visited their houses for seven consecutive 
days. They were requested to count number of water vessel s or the depth of water in the 
water tank they consumed each day. The house owners were found very cooperative and 
offered every possible help to the Field Supervisor. The Field Supervisor  noted quantity of 
water they consumed each day, cross checked the reasons for more consumption in 
particular days, and reported to the office.  

 

Data Management and Analysis 

Data management, data processing and data analysis techniques are important factors in 
producing quality output of any kind of study. Different powerful tools and techniques in 
different steps have been used to maintain the quality of data and efficiency in data 
processing and analysis. 

Data Entry Forms were designed on the basis of survey questionnaires and database 
structure.  Microsoft Access was used for this purpose. A customized data entry 
application with user friendly interfaces was developed to minimize data entry error. 
Coding systems were developed for coding values of some of the data in questionnaire 
and implemented while rechecking of collected questionnaires by the working team. Data 
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entry operators under supervision of data manager input the rechecked data in 
computerized database developed for this specific project. 

Various techniques were implemented by Senior Statistician together with the Data 
Manager for the verification of data entered and missing values. Treatments such as 
removing insignificant values from the data set, updating data set by re-checking the 
questionnaires, updating data set by revisiting the surveyed house etc. were done during 
cleaning dataset. 

Data analysis was made by Senior Statistician together with the Team Leader to identify 
the information required in various forms such as tables, text, charts, maps and diagrams 
for producing study report. Various information were generated directly from cleaned 
dataset using query and report generating utility of Access. Whereas, cleaned data sets in 
Microsoft Access were imported into SPSS (Statistical Package for Social Science) for 
further statistical analysis then generated different types of tables and information using 
SPSS. Microsoft Excel was used to produce different Graphs and Charts from the tables to 
present in report and some GIS work in ArcView has also been done to integrate output 
data with maps to present in some important information in map form.  
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Chapter 

3  
ANALYSIS AND RESULTS 

There are three types of households considered in the survey - primary, secondary and 
renters. The primary household is the household who owns the house. Secondary 
households are those households who own the house in parallel with the primary 
household but have separate kitchen from the latter. Renters are taken as the third type 
of the household. Considering the similarity of facilities and services, secondary 
households and renters are grouped into one category. Thus among 300 houses surveyed 
there were 131 secondary/renter households resulting 431 households. 

In order to look into the trend of domestic water consumption when water is made 
available  adequately, 50 booster samples were collected with reference to the type of 
houses. Ten houses of squatters were also collected. Furthermore, the post survey of ten 
houses was conducted to verify the water consumption. 

 

Average Domestic Water Consumption  

Table 3.1 shows the distribution of domestic water consumption by household types. The 
table includes all the households surveyed including 24-hours supply houses and 
squatters.  

 

Table 3.1     Domestic Water Consumption by Household Type  
 

Household type Daily total 
consumption 

(l) 
Total no. of 
consumers lpcd No. of  HH 

Primary HH 144960 1818 80 300 
Secondary HH/Renters  19744 425 46 131 
24-hour supply Main HH 33079 273 121 50 
Secondary HH/Renter of 24-hour 
supply houses 

10970 119 92 33 

Squatter house 1269 44 29 10 
Renter of Squatter house 140 4 35 1 
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When primary and secondary households are combined, the consumption reduces to 73 
lpcd. From Table 3.2 it is obvious that the secondary households/renters are in real 
water stress consuming only 46 lpcd. (For branch wise consumption refer to Appendix IX) 

 

 

 

Water storing facilities is one of the main causes of limited consumption of water. It is 
more pronounced in the case of renters and squatters where they collect water in 
movable vessels like buckets and Gagries. It was observed during the survey that the 
overhead tanks and underground reservoirs are most of the time facility for the landlord 
alone, especially in the poor renter areas.  

Water consumption is very much influenced by the type of plumbing of the house. The 
study showed that the water consumption is almost three times higher from the 
households having yard tap to the fully plumbed houses. Table 3.3 shows that the 
average domestic water consumption by households having yard tap is 43 lpcd whereas 
that for fully plumbed houses is 104 lpcd for primary households. Roughly, this proportion 
resembles with the findings of Binnie & Partners (1988) where the respective 
consumptions are 92 and 145 lpcd. For secondary/renter household the water 
consumption varies from 63 lpcd for full plumbing to 38 lpcd for yard tap. Considering all 
431 households the consumption for full plumbing is 99 lpcd and for yard tap is 41 lpcd 
giving the average of 73 lpcd. 

 

 

 

 

 

Table 3.2     Domestic Water Consumption by Household Type Random ly 
Sampled Houses (431 Households) 

Household type Daily total 
consumption 

(l) 
Total no. of 
consumers lpcd 

No. of  
HH 

Primary HH 144960 1818 80 300 
Secondary HH/Renters  19744 425 46 131 
Total 164704 2243 73 431 
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Table 3.3      Domestic Water Consumption by Tap Type2 
Primary HH (300 HH) 
Type of Tap Daily total consumption 

Total 
users lpcd No. of HH 

Yard tap3 30350 714 43 119 
Full plumbing4 114610 1104 104 181 

Total 144960 1818 80 300 
Secondary/Renter HH (131 HH)    
Yard tap 10633 281 38 88 
Full plumbing 9112 144 63 43 

Total 19744 425 46 131 
Total HH (431 HH)    

Yard tap 40983 995 41 206 
Full plumbing 123722 1248 99 225 

Total 164705 2243 73 431 

                       

There are few fortunate patches in Kathmandu Valley where people get 24-hour NWSC 
supply of water. This is mainly due to the technical reasons. The 50 booster samples 
selected for the survey were obviously consuming more water than the constrained areas. 
Among them 121 lpcd was observed in the main households and 92 lpcd was the average 
consumption of the renters. However, the houses with 24-hours NWSC supply were not 
selected randomly. Instead, all five types of houses considered in this study were selected 
to get the cross-sectional representation of such category. The average consumption of 
this category may be determined by using the household consumption of each group 
(distinguished by the house type) multiplied by the weighted percentage found from the 
300 randomly sampled houses as shown in Table 3.5. Here the average consumption 
comes to 94 (~93.85) lpcd. 

                                                 
2 For 50 HH in 24-hour supply areas refer Appendix XII 
3 Houses having one single tap without overhead tank are considered as yard tap houses. 
4 Houses having water storing and pumping facilities are considered to be fully plumbed houses.  

Table 3 .4     Domestic Water Consumption by Household Type in 24-hour Supply 
Houses (50 Houses) 

Household type 

Daily total 
consumption 

(l) 
Total no. of 
consumers lpcd No. of HH 

24-hour supply household 33079 273 121 50 
Renters in 24-hour supply house 10970 119 92 33 
Total 44049 392 112 83 
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The 10 booster sample of the squatters shows the lowest water consumption which is 29 
lpcd. 

 

 

The consumption of water is also influenced by types of toilet, kitchen and washing 
facilities. Out of 431 households, 30 households have washing machine, and the average 
consumption of these fam ilies is found to be 121 lpcd. Out of 431 households only 5 
houses have attached bathrooms with bathtub, 20 houses have attached bathroom with 
shower but 204 households (i.e. 47%) are using pour flush toilets without separate 
bathroom. 

Water consumption was observed to be very different from branch to branch of the nine 
NWSC branch area surveyed. Among the nine branches, Baneshwor has the highest water 
consumption rate and Bhaktapur being the lowest. It is interesting to note that the 

Table 3.5      Domestic Water Consumption by Household Type in 24-hour Supply 
Households  

(with Distribution of House Type from the  Primary Survey) 

Type of House 

Daily total 
consumption 

(l) 
Total 
users lpcd 

No. of 
HH 

%of HH type 
distribution 

from Primary 
Survey 

Weighted  
lpcd 

Bungalow 6400 33 194 6 3.67 7.12 
House with garden 16661 114 146 21 23.33 34.10 
House without garden 3862 42 92 9 9.33 8.58 
Connected house by 
main road  

4639 59 79 9 30.33 23.85 

Connected house in 
narrow street 

1516 25 61 5 33.33 20.21 

Total 33079 273  50 100.00 93.85 

Table 3.6     Domestic Water Consumption by Household Type in Squatters  
(10 Houses)  

Household type 
Daily total 

consumption (l) 
Total no. of 
consumers lpcd 

No. of 
household 

Squatter house 1269 44 29 10 
Renter of Squatter house 140 4 35 1 
Total 1406 44 32 11 
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highest average domestic water consumption is more than five fold to the lowest. 
Exploring the reasons of low consumption in Bhaktapur Branch showed following 
conditions prevailing in the area. All the houses selected randomly in Bhaktapur lied under 
lower economic class having large families (avg. family size being 7.8) compared to that 
of 5.4 in Baneshwor (Table 3.7). None of the houses has flushing toilet, nor do they have 
full plumbing in Bhaktapur. It may be worthwhile to mention here that when asked about 
taking bath one respondent from Bhaktapur said that he has not taken bath for more than 
a month. 

 

Table 3.7       NWSC Branch wise Household Size ! 

NWSC Branch No. of 
Adult 
Users 

Total No. 
of HH 

Members 

Children 
< 5 years 

No. 
of 

HH 

Family size 
excluding 

children 

Family size 
including 
children 

Baneshwor 350 381 31 71 4.9 5.4 
Bhaktapur 188 203 15 26 7.2 7.8 
Chhetrapati 311 334 23 54 5.8 6.2 
Jawalakhel 377 411 34 74 5.1 5.6 
Kamaladi 121 125 4 25 4.8 5.0 
Kirtipur 34 37 3 4 8.5 9.3 
Mahankalchaur 251 271 20 51 4.9 5.3 
Maharajgunj 229 256 27 47 4.9 5.4 
Tripureshwor 382 401 19 79 4.8 5.1 
Total 2243 2419 176 431 5.2 5.6 
! The figures provided in this table are indicative only. The sampling technique used in this study is to determine 
average consumption of water for the urban valley rather than for each branch separately.  

It is important to note that among the nine branches Baneshwor Branch has not only 
highest average domestic consumption but it also has highest private well contribution 
(45% of total consumption). The branch has 34% contribution of electric pump operated 
tube wells. It is followed by Mahankalchaur (25.36%) and Maharajgunj (25.81%) with 
private wells. If quality is not the concern, private wells- both tube wells and shallow wells 
can provide unconstrained source of water  when equipped with motor pumps, at least in 
present condition. 
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! The figures provided in this table are indicative only.  The sampling technique used in this study is to determine 
average consumption of water for the urban valley rather than for each branch separately.  

* Bhaktapur Branch covers relatively less urbanized townships of the valley. 

It was observed that the water consumption in the old townships of Kathmandu Valley 
was consuming less water than the outskirts. This may be attributed to their constrain to 
expand physical facilities, lack of garden and residing in relatively tiny plot of land. Thus 
many of the houses have very small or no storing facilities for water. Moreover, most of 
their toilets are pour-flush type and most of the houses have one tiny bathroom. This is 
evident from the consumptions in Chhetrapati Branch, part of Tripureshwor and 
Jawalakhel NWSC Branches. Furthermore, urban decay is taking place in such city cores, 
whereby the well-off families are migrating from these areas which are replaced by the 
urban poor6. 

In Bhaktapur, almost all of the sampled households were not satisfied with the quantity of 
water served by NWSC nor were they satisfied with the smelly water. The survey team 
cautiously measured the quantity of water they consumed in two of the households 
during post survey. The result of seven day observation was within the range of earlier 
collected information. It may be concluded that poor economic status, poor sanitary habits 
and scarcity of water have cumulatively resulted such a low consumption in Bhaktapur. As 
per the reference to Design of Rehabilitation and Extension Works of Bhaktapur Water 
Supply System (Nepal Consult et. al. 1998) there are only 7.97% fully plumbed houses, 
47.04% yard tap and 45% public stand-post among 1029 surveyed house7. This may be 
the reason of having all the samples taken in this survey were not fully plumbed houses. 

                                                 
6 A study made by Kathmandu Valley Mapping Programme in a neighborhood of Kathmandu City Core showed 
that 32% houses were with absentee landlord who moved from the area which is replaced by urban poor renters 
(KVMP, 2001). 
7 The % of type of plumbing in Bhaktapur reported in Nepal Consult, 1998 differs to Silt & DRTC, 1999. 

Table 3.8     NWSC Branch wise Domestic Water Consumption ! 
 Primary HH Primary + Secondary/Renter HH 

BRANCH 

No. of 
Primary 

HH  

Daily 
consumption 

(l) 

Total 
no. of 
users 

lpcd of 
Primary 

HH 

No. of 
Total 

HH  

Daily 
consumption 

(l) 

Total 
no. of 
users 

lpcd of 
Total 

HH 
Baneshwor 50 33942 292 116 71 38201 350 109 
Mahankalchaur 33 24090 188 128 51 26834 251 107 
Maharajgunj 33 18069 185 98 47 19590 229 86 
Jawalakhel 53 25493 312 82 74 29044 377 77 
Kamaladi 14 6818 82 83 25 8542 121 71 
Tripureshwor 50 20284 296 69 79 23488 382 61 
Chhetrapati 38 10943 246 44 54 13625 311 44 
Kirtipur 4 1474 34 43 4 1474 34 43 
Bhaktapur 25 3847 183 21 26 3907 188 21* 

Total 300 144960 1818 80 431 164704 2243 73 
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Existing Sources of Water Used 

Municipal supply of NWSC is the primary source of water in urban Kathmandu Valley. 
Traditional sources like stone spouts and community wells are still serving the water 
demand in many part of the city especially in the old settlements of the valley. Once 
forgotten; Hities and wells are again explored to meet the water demand after the 
incapability of NWSC supplying adequate water . Hand pumps (especially rower pumps) 
and shallow wells became very popular in recent years. Although poor in quality, in most 
of the places, this is the water used for all purposes other than drinking and cooking. For 
drinking and cooking purpose NWSC water is preferred in general.  

Table 3.9a and 3.9b shows sources of water used for domestic purposes by primary 
households, and 24-hrour supply households. The branch wise purpose of water use from 
various sources is shown in Appendix VIII. 

Table 3.9a           Domestic Water Consumption from Various Sources 
 Household type 
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NWSC 262 97725 67.4 111 10366 52.5 373 108091 65.6 NWSC 
Neighbor's NWSC tap 21 1394 1.0 12 574 2.9 33 1968 1.2 
Tube well 34 22525 15.5 22 4225 21.4 56 26750 16.2 
Hand pump 39 9490 6.5 19 1486 7.5 58 10976 6.7 
Neighbor's well 9 855 0.6 3 193 1.0 12 1048 0.6 

Private 
well 

Neighbor's hand pump 7 1296 0.9 2 107 0.5 9 1403 0.9 
Public well 48 6206 4.3 21 1314 6.7 69 7520 4.6 Public 

well Stone spout 19 2293 1.6 13 923 4.7 32 3216 2.0 
Stand 
pipe 

NWSC 

Stand post 15 1095 0.8 9 520 2.6 24 1615 1.0 

Private tanker 12 2007 1.4  0 0.0 12 2007 1.2 Private 
vendor Mineral water 9 72 0.0 2 38 0.2 11 110 0.1 

   144960 100.0  19744 100.0  164704 100.0 
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Table 3.9b          Domestic Water Consumption from Various Sources (24-hr Supply Houses) 
Household type 
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NWSC 50 33008 99.8 33 10970 100 83 43978 99.8* 
* The remaining 0.2% is the contribution of rain water harvesting. 

 

It was observed that about 68.4% of the water used by primary households and about 
55.4% of the secondary/renter households were from NWSC (including private and 
neighbor's NWSC tap). Private Wells are serving 23.5% and 30.4% of the demand 
respectively for these two groups. Traditional sources like public (community) wells and 
stone spouts are serving 5.9% and 11.4% of the primary and secondary/renter 
households respectively. If combining primary and secondary/renter households together, 
the contribution ratio changes to 66.8% from NWSC supply and 24.4% from private  wells. 
In addition, about 1% of the NWSC water is served through stand pipe. 
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Table 3.10        Daily Water Consumption by Source in Each Branch (l)! 
(431 Households) 

Type 
of 
Source B
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NWSC 19981 2612 8203 19439 7746 1410 18846 13059 16795 
Neighbor's NWSC 
tap 

35 0 626 0 0 35 518 435 320 

Total 20016 2612 8829 19439 7746 1445 19364 13494 17115 

NWSC 

% 52.4 66.9 64.8 66.9 90.7 98.0 72.2 68.9 72.9 
Tube well 12988 0 1464 4690 290 0 5538 1780 0 
Hand pump 3021 126 1003 350 39 0 750 2645 3042 
Neighbor's well 411 0 85 367 0 0 0 124 60 
Neighbor's hand 
pump 

748 0 105 0 0 0 43 507 0 

Total 17168 126 2657 5407 329 0 6330 5057 3103 

Private 
well 

% 44.9 3.2 19.5 18.6 3.8 0.0 23.6 25.8 13.2 
Public well 145 610 1290 2770 130 0 0 362 2212 
Stone spout 419 0 178 1288 113 0 985 211 22 

Total 565 610 1468 4058 244 0 985 573 2235 

Public 
well 

% 1.5 15.6 10.8 14.0 2.9 0.0 3.7 2.9 9.5 
Total 96 559 538 131 0 29 5 255 0 Stand 

pipe 
NWSC 

% 0.3 14.3 4.0 0.5 0.0 2.0 0.0 1.3 0.0 

Private tanker 325 0 133 0 220 0 136 187 1007 
Mineral water 32 0 0 8 4 0 14 24 29 

Total 357 0 133 8 224 0 150 211 1036 

Private 
vendor 

% 0.9 0.0 1.0 0.0 2.6 0.0 0.6 1.1 4.4 
 Grand total 38201 3907 13625 29044 8542 1474 26833 19590 23488 

 

It is also interesting to observe the distribution of sources in various municipalities/NWSC 
branches. Figure 3.1 and 3.2 shows the comparisons of per capita water consumption 
and type of sources used.  

                                                 
! The figures provided in this table are indicative only. The sampling technique used in this study is to determine 
average consumption of water for t he urban valley rather than for each branch separately.  
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Fig. 3.1 Branch wise per capita Domestic Water Consumption in Kathmandu Valley 
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Fig. 3.2 Branch wise Distribution of Existing Sources of Water in Kathmandu Valley 
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Regarding the use of multiple sources, some households were using up to three sources 
of water for consumption. Among 431 households, 45.5% households were dependent on 
single source, 48.5% households were using double sources, and the remaining 6% 
households were using triple sources of water. Moreover, 373 households were using 
NWSC source for water consumption, out of which, 44% households were using triple 
sources including NWSC. The number of households using other sources as single, double 
or triple source is given in Table 3.11.  

Table 3.11   Households Using Multiple Sources 
 Source type Primary HH (300) Secondary/Renter HH 

(131) 
Total HH (431) 

 N
um

be
r o

f 
so

ur
ce

s 

Si
ng

le 
so

ur
ce

 

D
ou

bl
e 

so
ur

ce
 

Tr
ip

le 
so

ur
ce

 

To
ta

l 

Si
ng

le 
so

ur
ce

 

D
ou

bl
e 

so
ur

ce
 

Tr
ip

le 
so

ur
ce

 

To
ta

l 

Si
ng

le 
so

ur
ce

 

D
ou

bl
e 

so
ur

ce
 

Tr
ip

le 
so

ur
ce

 

To
ta

l 

All Sources 142 137 21 300 54 72 5 131 196 209 26 431 
NWSC 124 119 19 262 40 66 5 111 164 185 24 373 NWSC 
Neighbor's NWSC 
tap 

1 15 5 21 5 5 2 12 6 20 7 33 

Tube well 2 30 2 34  22  22 2 52 2 56 
Hand pump 2 27 10 39 3 14 2 19 5 41 12 58 
Neighbor's well 1 4 4 9  3  3 1 7 4 12 

Private 
well 

Neighbor's hand 
pump 

 5 2 7  1 1 2  6 3 9 

Public well 6 35 7 48  18 3 21 6 53 10 69 Public 
well Stone spout 3 13 3 19 5 7 1 13 8 20 4 32 

Stand 
pipe 

NWSC 

Stand pipe 2 11 2 15  9  9 2 20 2 24 

Private tanker 1 6 5 12     1 6 5 12 Private 
vendor Mineral water  7 2 9 1 1  2 1 8 2 11 

 

Out of 300 primary houses 188 households reported of using motor pump. These pumps 
are used for lifting water to the overhead tanks, fetching underground water source or 
even in some cases for water suction from municipal mains.  

Rainwater is one of the supplementary sources of water that people are using during 
monsoon period. Out of 300 primary households, 80 households reported that they are 
harvesting rainwater, though not in a systematic way. Of the 80 respondents, 69 
households said that they collect water in spare buckets and small water vessels; 19 
households were using oil drums (200 liters) and only 2 households collect rain water in 
water tanks. 
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The Quality and Quantity of Water Used 

Out of 431 households questioned on the quality of water, 53% said they were satisfied 
with the NWSC supply, 30% said good and 13% found it poor. Table 3.12 presents their 
views on quality for various sources. People have similar views on the water from their 
private wells as well. However, the answers presented below shows the satisfaction level 
of the people. Except turbidity, taste and color general public are not aware of other 
quality parameters of water.  

Table 3.12      Consumers' View on Quality of Water Based on Sources 
(from 431 Households) 

 View on Quality  

Source of water No. of 
Respondent 

Very 
Good 

Good Satisfactory Poor Very 
Poor 

NWSC tap 416 3 126 222 54 11 
Private well 152 3 48 72 27 2 
Public well/ Stone spout 107 5 34 51 17 0 
Private tanker 16 1 7 8 0 0 
Stand pipe. 24 1 9 9 4 1 

 

Fig. 3.3 Consumers' View on Water Quality from NWSC and Private Well 
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From the view of quantity, the NWSC supply is leaning towards insufficiency. About 50% 
of the respondents were satisfied with the quantity where as 39% reported insufficiency. 
About 5% of the respondents were very unhappy with the quantity of water they receive 
from NWSC. It should be noted here that the survey was carried out to those houses 
which are connected to NWSC supply. Fig. 3.3 presents the observation made by the 
respondents in the quality of water from NWSC and private wells. Fig. 3.4 shows the 
observation of the respondents in quantity.  

 

Fig. 3.4 Consumers' View on Quantity of Water from NWSC Supply  

 

Table3.13            View on Quantity of Water Based on Sources 
(from 431 Households) 

  View on Quantity 
Source of water No. of 

Respondent 
Very 

sufficient 
Sufficient Enough Insufficient Very 

Insufficient 

NWSC tap 416 7 15 213 162 19 
Private well 152 6 20 120 3 3 
Public well/ Stone spout 107 18 7 75 7 0 
Private tanker 1 0 0 1 0 0 
Stand pipe. 24 1 3 20 0 0 

 

Domestic Water Consumption Based on Economic Class 

The grouping of people of the Kathmandu Valley into different economic class is one of 
the difficult tasks. In the past, several studies have classified the population based on their 
income. This is one of the universally adopted methods. However, collecting true figure of 

View on Quantity of NWSC Supply  

2% 4% 

50% 

39% 

5% 

Very sufficient 
Sufficient 
Enough  
Insufficient 
Very Insufficient 
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income is the most difficult task. Most of the time the figure has to be generated through 
carefully designed cross -checking questions. Therefore, in this study physical and 
quantifiable assets were considered to group the economic classes. Type of house, 
construction material used for building the house, and roof type are some of the external 
features used to distinguish the economic class of the respondents. Toilet type, kitchen 
type, and garden are some more criteria adopted for the purpose. Economic condition is 
also expressed in the modern facilities they employ. Transportation facilities like cars and 
motorbikes, home appliances such as washing machine, geyser, solar heater, and cellular 
phone and computers were also considered to distinguish the economic classes. 

For the economic classification, all the 300 houses were listed against the criteria 
mentioned above with appropriate weights. The maximum and minimum weights are 
found to be 41 and 4 respectively.  When these weights were grouped into four  equal 
classes, the top economic group (Class I) with 11% households consume 149 lpcd 
followed by 33% houses of Class II consuming 109 lpcd. The Class III with 42% houses 
consume 55 lpcd while the last group of 14% consuming only 31 lpcd. The data reveals 
that top 44% consume more than 109 lpcd while the lower 56% consume not more than 
55 lpcd. Considering secondary/renter households as a separate economic class their 
consumption appeared to be 46 lpcd (Table 3.14, 3.15 and Fig 3.5).  

 
Table 3.14       Economic Grouping of the Respondents  

(Primary Households) 
Economic Class Weight Range No. of 

HH 
% to Total HH 

Class I  32-41 33 11 
Class II 23-31  99 33 
Class III 13-22  126 42 
Class IV 4-12  42 14 

Total  300 100 

 

Table 3.15     Economic Class and Respective Domestic Water Consumption 
Primary Households (300)    
Economic Class No. of 

HH 
% to Total HH Daily total consumption (l) Total 

users 
lpcd 

Class I 33 11 30268 203 149 
Class II 99 33 65370 599 109 
Class III 126 42 41176 750 55 
Class IV 42 14 8147 266 31 

Total 300 100 144960 1818 80 
Secondary 
HH/Renters 
(131 samples) 131  19744 425 46 
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When these data are related to the type of tap installed, it is found that 96% of the yard 
taps are located in Class III and Class IV group houses and 88% of the Class IV houses 
have yard tap.   

 

31
lpcd

55
lpcd

109
lpcd

149
lpcd

11%

33%
42%

14%

Class I Class II Class III Class IV

Water Consumption (lpcd) Percentage of Household 
 

Fig. 3.5 Average Domestic Water Consumption by Economic Class 

 

The ten squatter houses surveyed shows that their consumption is of one of the lowest. It 
was found that they consume only 29 lpcd of water (Refer Table 3.6) which is slightly 
lower than the Class IV water consumption.   

 

Waste Water Management Practices at Household Level 

Several questions were asked to the respondents on waste water management. Out of 
the 300 primary households surveyed, only 292 households responded. Among them 
78% were discharging their gray water from kitchen and bathrooms into municipal drain, 
74% were discharging their night soil into municipal drain directly while 9% households 
discharge the night soil in the municipal drain through septic tanks. Only 15% use their 
septic tank for  the night soil purpose. 

Among 300 households, only 78 septic tanks (i.e. 26%) were reported in the survey and 
only 43 (i.e. 14.3%) households were utilizing it properly. However, this figure is much 
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higher than that is reported in the socio-economic survey report of Nippon Koei (1999). 
Table 3.16 illustrates the waste water management at household level. 

 

 

Most of the septic tanks are made of brick on cement mortar or RCC. They are made 
water tight. Only 36 households reported that they employ local sweepers, or call for 
municipal or private service providers to empty the waste. The frequency of emptying the 
tank was different from house to house. Among the 78 houses only 33 households have 
emptied their septic tanks. Seven households have been doing it for every year, 11 
households were cleaning it every two years and 5 have been doing it for every three 
years. Nine among the 33 were doing it once for every 5 to 10 years. This shows that 
either the septic tanks are very big or it is not functioning properly and leaking the waste 
water directly in to the ground. 

 

Future Domestic Water Demand 

This study is mainly focused on existing domestic water consumption. There was a 
question to the respondent to answer on the future water use and the source of water. 
Enumerators reported that many of the respondents could not understand the gravity of 
the questions properly. The answers are presented in Table 3.18. However, the question 
was very subjective and the answers are confusing to conclude to any justifiable result. 

 

Table 3.16        Waste Water Management Practices in Kathmandu Valley 
 Source of Waste Water 

Discharged into  Kitchen 

% 
of 

HH Bathroom 

% 
of 

HH Toilet 

% 
of 

HH Rainwater 

% 
of 

HH 
Municipal Drain 228 78 229 78 215 74 203 71 
Open drain or streams 14 5 13 4 5 2 29 10 
Garden 13 4 12 4 1 0 28 10 
Septic tank  12 4 14 5 43 15 9 3 
Soak pit 2 1 2 1  0 1 0 
Municipal drain through 
Septic tank  

20 7 19 7 25 9 12 4 

Others 3 1 3 1 2 1 2 1 
Total respondent 292  292  291  284  
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Table 3.18       No. of HH Willing to Use Municipal Supply at 
Various Prices 

 Primary HH 
(300) 

Secondary/Renter 
HH (131) 

Purpose 

At 
existing 

price 

At price 
doubled 

to 
present 

At 
existing 

price 

At price 
doubled 

to 
present 

Drinking and cooking 283 274 116 108 
Dish washing 269 206 105 76 
Bathing 271 202 104 79 
Laundry 260 180 98 67 
Flushing toilet 233 155 79 43 
Watering garden 31 21 2 2 
For domesticated animals 3 1 2 2 
Others 4 3 2 2 
 

Water consumed by the households in the 24-hour NWSC supply area could be a token of 
the trend that people would follow when there is adequacy in supply with good quality 
water. However, the probable rise in water price in future will be again a repellent in 
increase in water consumption. Economic improvements will certainly raise the quantity of 
water consumed. For an average figure the domestic water consumption determined in 
Table 3.6 may be considered (i.e. 94 lpcd) for the future projects, which however need 
to take into account of the trend of development of this capital city.  

The limitations of this study mentioned above should be considered while making any 
logical conclusion from the study. New buildings built in recent years are relatively large, 
majority of them are fully plumbed with water storage facilities. Realizing the water stress 
from the NWSC supply many of the houses are equipped with large storage tanks and 
ground water pumping system. Therefore, these houses will be consuming more water 
than the older ones.  

  

Post Survey Results 

In order to verify the quantity of water consumption recorded by enumerators, 10 houses 
were selected among very cooperative houses during field survey.  The daily water 
consumption of these houses was measured by Field Supervisor for seven days and lpcd 
water consumption was computed for each house. Then the lpcd from post survey was 
compared with lpcd of corresponding house of the primary survey (Table 3.19). The 
maximum difference between the post survey and the primary survey is 10 lpcd. 
However, on the average, both have almost same lpcd and same standard deviation. 
Moreover, there is statistically no significant different between lpcd of two surveys based 
on 10 houses as shown by Wilcoxon Signed Ranks Test. After classification of economic 
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status, it turned out that majority of houses used for post survey belong to the low 
economic class which resulted to the lower consumption of water on the average. 

 

Table 3.19              Comparison of Previous and post survey result  
  Previous Survey  Post-Survey 

SN Number 
of users 

Weekly 
consumption 

lpcd Weekly 
consumption 

lpcd 

1 6 1050 25 959 23 
2 6 945 23 950 23 
3 8 1365 24 1353 24 
4 11 3500 45 3889 51 
5 9 2050 33 2114 34 
6 5 905 26 1006 29 
7 5 4000 114 3935 112 
8 10 4525 65 4262 61 
9 7 3500 71 3212 66 
10 5 1400 40 1054 30 
      

Average   45  47 
Standard deviation   28  29 
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Chapter 

4  
CONCLUSIONS 

The analysis and results discussed in Chapter 3 portraits of existing water consumption 
situation of urban Kathmandu Valley. A hybrid method was developed for this study 
where maps and sta tistical tools were used skillfully in the survey design to complete this 
challenging task in limited time frame.  

The study revealed that the existing average per capita domestic water consumption for 
primary household is 80 liters while that for the secondary/ renter households is 46 liters. 
The average existing water consumption for all types of households is found to be as 73 
lpcd.  

Referring to the economic class grouping, it was found that majority (42%) of the 
households are in Class III category consuming 55 lpcd and minority (11%) of the 
households are in Class I category consuming 149 lpcd. Thus economic status is one of 
the dominant factors in average domestic water consumption. The differences in water 
consumption between households using yard taps and fully plumbed supply (43 lpcd 
verses 104 lpcd) showed that storing facility may be the significant factor affecting 
existing water consumption.  

The water consumption pattern of the five municipalities shows that Kathmandu has the 
highest consumption rate followed by Lalitpur. Conclusion may be drawn that the 
urbanization has positive impact on the quantity of water consumed. This very point 
should be considered while estimating the future water demand as Kathmandu is one of 
the fastest growing cities in the world. Furthermore, the investment of the government in 
sanitation education will encourage people to adopt better sanitary habits, consequently 
demanding more water in the future. Referring to the existing water consumption in 
Bhaktapur, squatters, and renters in general; besides addressing quantity and quality 
issues of water, sanitation should be one of the important agenda for these target groups. 

The unconstrained supply area of Kathmandu Valley showed that existing weighted 
average domestic consumption is 93.85 lpcd. In existing socio-economic condition of the 
valley this is the better representative figure. However, the urbanizing trend in the valley 
and limitation of the study to exclude houses built in last five years or more are important 
factors to be considered.  Furthermore, scope of this study is limited to domestic water 
consumption. Provisions need to be made to consider exclusions mentioned in Chapter 2 
while determining future demand. 
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