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EXECUTIVE SUMMARY

The District Water Supply and Sanitation Development Plan of Palpa
has been written to be used as the framework guidcline when
selecting projects for annual implementation programmes and setting

priorities.

Palpa District Present Situation

Palpa District 1is located in the Lumbini Zone and consists
administratively of 9 Ilakas and 65 Village Development Committees
and 1 Nagarpalika. The total area of the District 1is 1449 km2.

The environment of the district is mountainous, altitude varying
form 251 m to 1943 m. 52 % of the district 1s classified as forest
land and 22 % as cultivated land. Intensive use of land cause
erosion and landslide problems. High population density and
shortage of cultivable land creates a pressure to take steep slope=s
under cultivation.

The total population of the district was 288,829 and rural
population was 272724 in 1993 consisting of 40,907 (rural)
households. The average household si1ze is thus 6.67 persons/hh and
average population density 199 people/km2. Major ethnic groups are
brahmin-chettris, gurungs, magars, sarki, kami and newars.

The economy of the district i1s entirely based on agriculture -

mostly subsistence farming.

The health statistics of the district show, that major groups of
the disease are water and =<nitation related, skin diseases,
dvsentery, diarrhoea and worms being most common reasons for
seeking the medical help.

The district has a rural settlement pattern and infrastructure,
most common settlement size being 5 - 30 houses only. Motorable
roads are few and subject to landslides during the monscon. Network
of paths is the main means of communication.

Sector Policies and Plans

The Eight Five Year Plan 1993-97 has published general nationwise
development targets. With regard to water supplyv and sanitation,
the target is to serve 72 % of population by improved water
supplies and 9 % by improved sanitat n [facilities by the vyvear

1997,

HMG has stipulated the walter supply implementation with the
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communities’ full participalion 11n planning, construction and
management. This is to ensure the sustainability and enable the
communities’ to take full responsibility for the completed schemes.
These policies have been formalized ain the MHPP "Directives for
Construction and Management of Water Suprly Progects of 2047" and
in the "Drinking Water Supply and Sanitation Sector Review and
Development Plan (1991-2000)". The target of the Sector Plan is to
increase the national water supply coverage from 37% an 1990 to 77%
in 2000. This is to be perceived as a national average and
individual districts may have ! igher and lower coverage largets.

Sector Agencies

The overall sector responsibility lies with the MHPP. The lead
government agency within the sector is the DWSS. The Social Welfare
Council coordinates the activitie' of Lhe NGO’s. Ministry of Health
is managing the health activities through 1t's district and field
(Ilaka and sub-Ilaka health pos:) level organization. The DDC
programmes are managed through the district level organization of
the Ministry of Local Development, i.e. LDO.

Donor agencies active in the district al present 1s FINNIDA through
Rural Water Supply and Sanitation Project. Helvetas is providing O
& M support for the schemes completed by the UNICEF/Helvetas.

The NGOs have been active i1n Palpa a: contributed considerably
towards the water supply development in Palpa. Red Cross, Redd
Barna (Save the Children, Norway), United Mission and a number of
smaller NGOs are implementing rTural water supply development
programmes in the district. They have supported the implementation
of 26 % of all the improved water supply svstems ain the District.

Sector Financing

Total annual expenditure in the sector in Palpa District has been
NRs 10.4 million in 91/92, NRs 18 million in 92/93 and the budget-
ed/estimated amount for the fiscal year 1992/94 (2050/51) is NRs
22.9 million. The estimated share of HMG of the total financing in
1993/94 is 44 %, the donor sharg 26 % and the rest will be covered
by the beneficiaries and smali scale donors like NGOs and DDC.

Present Water Supply and Sanatation Situation

In order to find out the actual water supply situation in the
district a field survey covering all seLtlements was carried out 1in
1993.
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According to survey the primary source of water supply was as
follows:

Primary Source Population % of the Total Population
Gravity water supply 168,680 61.85 %
Protected spring 11,100 4.07 %
Unprotected spring 28,363 10.40 %
Open well (kuwa) 50,317 18.45 %
Stream 11,182 4.10 %
Irrigation channel (kulo) 3,082 1.13 %

This Plan uses 5 parameters to describe the service level from the
users point of view i.e. quality, quantity, accessibility,
reliability and continuity. “he service level classification and
coverage indicators used in the Plan is given below:

Category Requirements to be met (the poorest characteristic
decides the service level)
Quality Quantity Acces- Reliabi~ Conti-
sibilaty lity nui ty
(1/c/day) (min) (months/y) (hr/day)
Service Level 1. Protected 2 45 <€ 15 12 2 6
Good source
Service Level 2. Spring or 2 25 < 30 2 11 2 5
Intermittent better
Service Level 3. Any source 2 15 < 60 > 10 > 4
Poor
Service Level 4. All other water supplies

Very Poor

The population of the Palpa District falls i1nto various service
categories as follows:

- Level 1. Good 14 %
- Level 2. Acceptable 33 %
- Level 3. Poor %
- Level 4. Very Poor .2 %

In this Plan the coverage of improved water supply 1s taken as the
same as the % of people falling into Service Level 1. "Good". Thus
in Palpa the coverage of improved water supply is 14 %.
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Major implementing agencies - at present and in"the past - were
found to be DDC, DWSS, CWSS/UNICEF and the NGOs. A large group of
people, about 64,000, receive water through a system which only has
HDPE pipe, but no structures.like tapstands, intakes, reservoir
tanks or valve chambers. These are either private water supply
systems or systems constructed by the village development commit-
tee, with a grant from the DDC. These systems are referred to as
"temporary” in the Plan.

The average size of the existing permanent water supply systems was
found to be 229 users/scheme.

The operational status of the existing gravity systems was analyzed
and some characteristics grouped by implementing agency have been
shown below:

Operational status:

Implementor or No of Population % of taps % of % of in-
donor agency sSys- presently operating taps takes
tems served well in good with

condi- good

tion protect.
-Br.Gorkha Army 21 2,530 87 % 65 % 81 %
-DWSS 43 15,568 62 % 76 % 24 %
-DDC 165 34,015 83 % 52 % 30 %
-DWSS/FINNIDA 4 1,267 96 % 100 % 100 %
-HELVETAS . 29 5,622 91 % 69 % 31 %
-PIA 15 2,823 92 % 67 % 27 %
-RED CROSS 14 3,046 91 % 91 % 86 %
-REDD BARNA 131 20,571 95 % - 90 % 54 %
~-SFDP 2 122 60 % 0 % 0 %
-UMN 35 10,676 82 % 72 % 52 %
-UNICEF 34 18,055 92 % 81 % 36 %
-WDP 2 155 50 % 30 % 100 %
-VILLAGERS 11 835 78 % 67 % 19 %
-TEMP.WATER SUPPLY 64,000
Total 506 179,800 - .

The FINNIDA scemes have been only completed in 1993, Jjust before
the survey, as most of the other programmes have both old and new
systems. This partly explaines the apparently good condition of the
FINNIDA schemes.

Sanitation Situation

11% of the households in Palpa were found to have some kind of
sanitation facility: 4,226 latrines and 332 septic tLanks.






Water Resources

The average annual rainfall in Palpa District varies between 1500
mm and 2000 mm. Most of the rainfall comes during the 5 monsoon
months, the rest of the year being almost dry.

The groundwater recharge of the District has been estimated to be
around 130 mill m3/year. This is a relatively high figure, compared
with the estimated consumption/demand in 1993, which is 5.9 million
m3/year.

All recharged groundwater is naturally not available for consump-
tion. The spring density is highest in the central parts of the
district (7-14 springs/km2) and lowest 1n the Western part of the
district (0.35-2 spring/km2). The majority of the springs would
have dry season yield of less than 1 1/s. The nvailability of
Bprings as a asource of gravity water supply 1s ecspecially dood in
the northern part of Palpa Dictrict.

The district is drained through Kalj Gandak) river and Tinau Khola.
Main tributaries of Kali Gandaki are Nisti Khola, Barandi Khola and
Ridi Khola. Similarly main Trikutaries of Tinau Khoal are Doban
Khola and Jhumsa Khola. Human activity has polluted many rivers
and fluctuations in flow are enormous due to the steep slopes in
the catchment area.

With regard to water supplies springs form the most feasible source
because of their good water quality, steady flow, and location
often near the consumers at relatively high elevations.

Water Demand

The consumption rates used for water demand calculations in thais
plan are as follows:

- domestic consumption, 45 1l/c/d

- cattle, 20 % of 45 1/head/d (or 9 l1/head/day)

- additional provision is made for schools, health facilities,
commerce and administration

The water demand calculations in this plan are briefly presented in
the table below:

Consumption, m3/d 1993 2000 2010
Domestic 13300 13700 14400
Domestic animals 1700 1800 1900
Schools 470 490 520
Health posts and hospitals 466 625 932
Commercial, workshops and others 100 110 115
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Total Water Demand, m3/day 16000 16800 17900
" , mill.m3/yvear 5.9 6.1 6.5

Socio-Economic, Cultural and iic.a.th Factors Related to Water Supply

The community should feel, that the water supply improvement 1is
their priority and they want to invest their time and effort in the
project. A request for starting the work should always come from

the community.

Different groups of the community should be represented 1in the
Users’ Committee and served by the system on an equal basis.

Best situation would be if settlements could be served by their own
small systems. If larger systems are +to be introduced, the
boundaries of the subsystems should be decided on the basis of the
community management, e.g. following ethnic boundaries.

The design guidelines recommended in th s plan have certain inbuilt
health impacts. These are the design consumption rate 45 1/c/day,
continuous water supply and large platform around the tapstand. If
these recommendations are followed, the individual users will be
able to increase their consumption, wash more regularly on the
water point and go to the tapstand any time of the day without
queuing. The users will also switch to using the improved water
supply, because they are reliable and abandon the rivers etc. as
sources of drinking water. Together with health education and
sanitation programme this will lead to a better health status of
the village.

Water Supply Development Plan 13994-2002

The water supply development i:: che Palpa District will be based on
the community involvement and community management, thus the
emphasis will on small gravity schemes or point sources whenever
possible and feasible. Target is to provide acceptable service
level of water supply service for 72 % (new programme 55 567
people) by year 1997 and 100 % (new programme 84 707 people) by

year 2002.

The springs are recommended as primary options for the drinking
water sources, for constructing small gravity systems and point
source improvements.

Stream sources must be found in an uninhabited forest areas, where
the hygienic quality can be assumed to be good.

Small gravity systems up to 10 taps, w'.ii ferrocement tanks can be
recommended suitable for cemmunity wate: supplv. Springs with low
vyield can be constructed with short pipelines and 1 to 2 taps.
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The costs of the water supply implementation programme for the
periods 1994-1997 and 1998-2002 are presented below.

WATER SUPPLY IMPLEMENTATION PROGRAMME

Item 1994-1997 1998-2002
No.of Popul. Cost No.of Popul. Cost
sch. served mill sch. served mill
NRs. NR'S fy
1. Completion of the 22 10,234 8.2 - - -
ongoing projects
2. Rehabilitation of 90 20,300 20.3 - - -
existing schemes
3. Construction of 150 73,600 53.7 270 59,300 94.9
new gravity sys
tems
4, Construction of 220 22,000 8.8 250 24,400 10.2
new point sources
(protected
springs)
5. Renewal of faci- 51.0 97.4
lities 5%/year
Total 482 86,134 142.0 520 84,700 198.5

The capital and recurrent costs are presented i1n the table below,

Costs, NRs mill. 1994-1997 1998-2002

Water Supply Development 142.0 198.5
DWSS Institutions Costs

- Facilities 5.0 5.0
- Equipment 5.0 5.0
O&M of Water Supplies 13.0 24.3
DWSS staff and operations 10.0 10.0
Total 175.0 242.8
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The total cost are presented in the table below.

1994-.997 1998-2002
Costs, NRs mill., —-~-—---emrmemmm e e mmm e - - -
Total Annual Total Annual
Water Supply
-Capital Costs 152.0 38.0 208.5 41.7
-Recurrent Cost 23.0 5.8 34.3 6.9
Total 175.0 43.8 242.8 48 .6

The financing of .the above presented programme is cnvisaged as

follows:
1994 - 1997 1998-2002
NRs mill. . NRs mill.
Total Annual % Total Annual
%
CAPITAL COSTS
-Government 40.0 10.0 26 % 50.0 10.0 24 %
-Donors 49.6 9.9 33 % 76.8 15.4 37 %
-NGO'’s 32.0 8.0 21 % 40.0 8.0 19 %
-Beneficiaries 30.4 7.6 20 % 41.7 8.3 20 %
152.0 38.0 100 % 208.5 41.7 100 %
RECURRENT COSTS -
-Government 10.0 2.5 43 % 10.0 2.0 29 %
-Beneficiaries 13.0 3.3 57 % 24.3 4.9 71 %
23.0 5.8 100 % 34.3 6.9 100 %

Sanitation Development

The general approach of the sanitation programme recommended in
this plan is to promote household latrine construction without
subsidy as a part of the general hygicre education programme. The
basic programme would be implemented by iaining health post staff,
school teachers and community health volunteers. Permanent
latrines would only be constructed in schools and healths posts by

the District Water Supply Office.
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ix
The development target is to cover 50 % of all households by the
year 2000.

Total cost for the sanitation development for the years 1994-2002
would be about 48 million NRs, including the t:raining costs in the
community level and investment cost of the school latrines.
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1.INTRODUCTION

The implementation |of the water supply and sanitation
activities in Nepal is presently suffering from the lack of long
term plans and comprehensive descriptions of the existing situation
of the water supply and sanitation in the districts.

This has been noted in the recently prepared Water and
Sanitation Sector Review and Development Plan which proposes that
a water and sanitation sector plan is prepared for each district
and then updated annually. The Project Document of the first phase
of the FPINNIDA assisted [Rural Water and Sanitation Project in
Lumbini Zone also emphasizes the need for long term planning and
has therefore included in its programme the preparation of District
Water Supply and Sanitation Development Plans for all six districts
within the project area.

The Palpa District Water Supply and Sanitation Development
Plan will form basis for planning, coordination and implementation
of the water supply and sanitation development in the district. It
will be a source of information on the existing situation and
inventory of resources available for sector development in the
district. The Plan is to| be used as a framework guideline when
selecting projects for annual implementation programmes and setting
priorities.

Although the Plan is focusing on the rural areas of Palpa
District a short review on Tansen town water supply has been
included in the report amd it has been taken into account when
water resources utilization, costs and manpower requirements have

been considered.

The Plan should be updated annua’ly based on additional data
to be collected on water resources, water supply situation and the
actual development.

2. PALPA DISTRICT

2.1 Administration

Nepal is divided into 5 Regions, 14 Zones and 75 Districts. A
district is further divided into 9 Ilakas (Sectors) and one Ilaka
consists of a number Village Development Committees (VDC) which are
again divided into 9 Wards. A wWard is the smallest political and

administrative unit.

Palpa District is locdii ~1 in Lumbini Zone, Western Region. Its
9 Ilakas consist a total of ¢, VDC's and 1 Nagar Palika (municipal-
ity). The location of the|district is shown in Figure 1, and the
administrative areas in Figure 2. More detailed District Maps
1:25,000 are available in|Volume II.
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The district administration is headed by the Chief District
Officer (CDO) and the Local Development Officer (LDO) is in charge
of the general develophent - activities of the disdtrict. The
administration personnel is mainly stationed in Tahseri, ekxcépt for
the VDC secretaries who work at the VDC headquarters.

Local elections were held in May 1992 and councils were formed
at ward, VDC and district levels. These councils are increasingly
having an important role in _.nitiating, planning and monitoring
development activities, including water supply and sanitation
development. LDO as the member secretary of the District Develop-
ment Council is planning, coordinating and monitoring the develop-
ment activities and reporting to the council. He also has the
supervisory responsibility over the line ministries engaged in

development activities.
2.2 Physical Features of the District

The total area of the district is 1,449 kmi. It belongs
entirely to the hilly area and the altitude varies from 251 m to
1943 m above sea level. A simplified topographic map is given in
Figure 3.

About 52 % of the district is classified as forest land, 22 %
is cultivated land and the remaining Zé % grass land, barren land
and water bodies. Due to the population pressure considerable partis
of the forest land has been taken for agricultural use during the

last ten years.

2.3 Environment

Palpa District consists of mountainous environment where
erosion is the most common environmental problem, occurring more
commonly in the Siwalik region, i.e. in the Southern parts of the
district. Landslides are also common in steep slopes of the foot
hills and along the fault lines in the district. Both erosion and
land slides are more intense during the monsoon season. The removal
of vegetation has acceleratei the erosion. Ecologically unfeasible
lands, in the slopes greater than 30 °, have 1in many areas,
especially in the North of the district, been taken under cultiva-
tion.

The VDC's in the central part of the district are comparative-
ly heavily populated and cultivated. The use of water for agricul-
ture and cattle watering in these areas is high and pollution due
to human activities is therefore also increased. This concerns
mainly the streams, whereas the water quality of the springs can be

considered good.
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There are no industries which cause any noticeable water
pollution but there is a sewerage system in Tansen covering part
of the town. The system does not include any treatment and the
signs of water pollution are clearly visible in Hulangdi Khola into
which the sewage water is discharged.

2.4 People

According to the 1993 field survey undertaken by the RWSSP
during the preparation of this plan (see Annex 1) the total
population of the district was 288,829 people, whereas the rural
population was 272,724 at that time, consisting of 40,907 house-
holds which gives the average household size as 6.67 persons. The
national census was undertaken in Nepal during 1991. The census
figure for the population of Palpa District is 236 238 consisting
of 41 872 households.

The average population density was 199 persons/km2, varying
from 69 people/km2 in Kachal VDC to 417 people/km2 in Chirtung
Dhara VDC. (Tansen municipality does have a higher density, but it
was not included in the field survey). The variation in the
population density is demonstrated in Figure 4.

The major ethnic and caste groups in the rural areas of the
district and their proportions are presented in Table 1.

Table 1. Ethnic Groups in Palpa

Ethnic group % of households in Palpa
Brahmin, Chettri, Thakuri 33 8

Gurung, Magar, Rai, Limbu,

Lama, Sherpa 48 %

Sarki, Kami, Damai, Badi,

Dhobi, Nepal 12 8

Newars 3 %

Others 4 %

People of different ethnic groups are usually settled in same
village, so clear areas of one particular ethnic group can not
usually be defined.
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2.5 8Social and Cultural Peatures

The main religion in the area is hindu with the main minority
formed by buddhists. Majority of people are showing a changing at-
titude towards religion. Orthodox follower are mainly found amongst
the older generations.

The family pattern in the whole Nepal in changing, due to the
modernization, from the previously prevalent extended family
towards joint family (two generations in one household) and nuclear
family. Also in Palpa, households with extended families are not
common, the average household size being 6.7 persons/household.

The women's situation in the brahmin and chettri communities
is bound to traditions, and they are mostly dependant on their
husbands or male relatives. They take care of the household and
employment outside home is very rare. Brahmin-chettri women are
not, for example, allowed to travel alone. Mdgar and othet hi)l
ethnic women are somewhat moré independent, in comparisoh with the
brahmin-chettris. :

Especially in magar and gurung communities active women's
groups, 80 called mothers' groups can be found. They raise funds
and work for social issues in the village.

Nepali language is widely spoken amongst d4ll ethhic and caste
groups. Magars and gurungs speak their own language as a mother
tongue. Women in these communities can find it difficult to
communicate in nepali language.

The literacy rate in 1581 was only 29 %.

The communities were traditionally organized for communal
works, like school construction, road improvement, building of
temples, irrigation works etc. It is, however, possible, that the
enforced community participation projects during the Panchayat
period, have weakened the community spirit. But many of the old
practices are still very much followed, like school construction
and upkeep by the villagers themselves, where the government cannot
provide this service.

2.6 Economy

The economy of the district is based entirely on agriculture -
mostly subsistence farming. There are no industries and the
commercial activities arc limited to serving the local population
only. In general, Palpa District can be considered as a deficit
area where consumption exceeds production. The balance is made up
by government subsidies and remittances from people working outside
the district.
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The agricultural land is divided in small and fragmented
plots. The distribution of land holding sizes of the farming
families is presented below:

landless labourers 5 %
< 5 ropani 11 %
6-10 ropani 21 %
11-20 ropani 38 %
> 20 ropani 25 %

(20 ropani = 1 hectare)

The main crops are rice, wheat, maize and millet. Livestock is
an important part of agriculture. Based on the results of the field
survey of the RWSSP the present (1993) number of domestic animals
can be estimated as follbws:

- COWS 101,157
- buffaloes 76,818
- horses 87
- sheep/goats 129,232
- pigs 23,401

The agricultural products exported from the district are ghee,
honey, fruits and jute. The quantities of these exports are,
however, small.

Reliable statistics on the income level in the district do not
exist but it can be assumed to be near the average of the hill
districts, which was estimated at 1,125 NRs per household per month
in 1988 (457 NRs cash and 668 NRs kind). (Source: Multipurpose
Household Budget Survey, Nepal Rasta Bank, 1988). This would in
1993 level be about 1,590 NRs/month.

An important source of cash income are the remittances of the
family members, normally male, working outside the district, many
of them in India and particularly in the Indian Army.
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2.7 General Health Status of the District

Table 2 below illustrates the occurrence of different diseases
in the health posts of Palpa.

Table 2. Health Statis.ics of the Health Posts, 1990

Group of diseases % of all cases
Infectious parasitic diseases 25 %
Skin diseases 28 %
Diseases of the respiratory
and circulatory system 11 %
Diseases of the digestive system 9 %
Diseases of the nervous and sensory system 7 %
Diseases of the bones and joints 2 %
Diseases of the genito-urinary system 2 %
Accident and poisoning 5 %
Miscellaneous or unknown diseases 11 %
100 %

The health facilities of the district consist of one district
hospital in Tansen, with 15 beds, one UMN managed mission hospital
also in Tansen with 127 beds, 3 auyrvedic hospitals, 9 Ilaka health
posts and 4 ordinary health posts. There are at the moment 2
medical doctors, 64 other medical staff, 67 village health workers
and 108 other staff in the district attached to the DHO's office,
district hospital and the health posts. These figures do not
include the staff of the m’=sion hospital. The catchment area of
the mission hospital is much larger than Palpa district only.

The auyrvedic and herbal treatment have in the villages in
many cases preference over the modern medicine.. Patients who visit
doctor, expect immediate relief, therefore diseases which require
treatment over an extended period (e.g. tuberculosis and leprosy)
are difficult to treat. Lot of the medicines are dispensed by small
local pharmacies, often without proper supervision or prescription.

As sanitation is almost non-existent in the villages, the
fecal-oral transmission route for the diseases is the main source
of infection.

2.8 Infrastructure
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The district is practically entirely rural, only the district
headquarters, Tansen, can be regarded as town with its government
offices, hospital, schools and bazaar areas. The total population
of Tansen Nagar Palika is 21,400, out of which 16,100 is wurban
population and the rest in 5 rural wards. The rest of the district
consists of scattered small settlements of 5-30 houses - clusters -
usually located on the upper reaches of the hills. The district has
about 2710 clusters, according to the RWSSP field survey 1993.

The distribution of the settlements by size is presented in
Table 3. This information has been obtained from the field survey

1993.

Table 3. Distribution of the Settlement Sizes

Settlement size,

households/settlement % of all settlements
0 - 10 44 3
11 - 20 31 %
21 - 30 15 &
Over 30 10 &

The road system of the district consists of 63 km of tarmac
road connecting Tansen to Butwal and Pokhara, 106 km of fair-
weather roads for heavy traffic. Except for the tarmac roads thege
roads become impassable for 3-5 months as a result of the monsoon
rains. The rest of the area is covered by a network of tracks and
paths, some of them improved and maintained by the villagers.

Palpa, i.e. Tansen, has a telephone system>which is connected
to the national telephone network.

There is a electricity network in Palpa connected to the
national grid but covering Tansen and few major trading centres
only. There are also some separate local hydropower systems serving
few houses.

2.9 Development

The main national planning tools are the Five Year Plans. The
Eight Plan has been recently announced, covering the years 1992-97.
The Plan gives the framework for development, sets the levels of
public financing, and identifies emphasis sectors and priority
projects. The Plan forms basis for the annual budgets.

The Five Year Plans are also used at the district level and no
separate district development plans exist. However, during the
preparation of a Five Year Plan, districts and the district level
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offices of the line agencies submit priority preject proposals to
be included in the Plan.

3. PRESENT WATER SUPPLY AND SANITATION SITUATION

3.1 Sector Policies and Plans

The government policies for water and sanitation sector are
described by the Decentralization Act and the Directive No. 2047
"Directives for Construction and Management of Water Supply
Projects", which emphasize decentralization and community involve-
ment and management in both water supply development and operation
and maintenance. The new government has also pledged to implement
rural water supply development through active community participa-
tion and the National Planning Commission is preparing new, more
specific policies to that effect.

A draft document of thc Kational Planning Commission, givihg
outlines for the Users' Committees' work in water supply has
recently been published.

Eight Plan 1992 ~ 1997

The National Planning Commission has also prepared the Eight
Five Year Plan 1992 - 97 and in it set the national targets for the
drinking water and sanitation as follows:

"The basic objective will be to:

1. provide drinking water facilities to 72 % of the popula-
tion by the end of the Eight Plan period, consistent with
the long term objective of providing drinking water
facilities to the entire pojpulation wihtin the next 10
years.

2. extend knowledge and services related to personal and
domestic hygiene and environmental sanitation to the
maximum number of people."

A summary of the Eight Plan recommendations for the rural water
supply sector is given in the Appendix 2.

Sector Review and Development Plan 1991 - 2000

The government has prepared a "Drinking Water Supply and
Sanitation Sector Review and Development Plan (1991-2000)
which,sets the goals and sii.tegies for the sector development:

"The development goal for the water and sanitation sector
during the 1990's will be a sustained improvement in health
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status and productivity for Nepal's population as a whole,
with particular emphasis on lower income groups. The goal will
be achieved through the provision of adequate, locally
sustainable water supplies and sanitation facilities in
association with improved personal, household and community
hygiene behaviors."

The target of the Sector Plan is to increase the national
water supply coverage from 37 % in 1990 to 77 % in 2000 (rural from
34 % to 75 % respectively) and the sanitation coverage from 6 % in
1990 to 31 % in 2000 (rural from 3 % to 25 % respectively)

The Sector Plan estimates that the total investment require-
ment in the sector is 2.200 mill.NRs annually, 47 % coming from the
government, 47 % from the donors and 6 % from the beneficiaries.

3.2 Sector Agencies
3.2.1 Institutional Arrangements in the Sector

The overall responsibility for the formulation and steering
the implementation of polici2s and strategies in the water supply
and sanitation sector 1lies with the Ministry of Housing and
Physical Planning (MHPP). The lead Government Agency in the sector
is the Department of Water and Sewerage of the MHPP. The other main
Government Agencies directly involved in the sector are Nepal Water
Supply Corporation (urban water supply and sewerage), Ministry of
Local Development through the District Development Committees and
Ministry of Health (health education and environmental sanitation).
All of these agencies, except the Nepal Water Supply Corporation,
are represented in Palpa District.

In addition to the governmental offices, national and foreign
NGO's are participating in the water and sanitation development.
Their functions are coordinated by the Social Welfare Council
(SWC).

As the present Government policy directs, the communities are
increasingly assuming responsibility over their water supply and
the role of the other agencies is being changed from direct
implementation and operation towards guidance, support and
supervision.

3.2.2 Department of Water Supply and Sewerage (DWSS)

Department of Water Supply and Sewerage (DWSS) is the lead
government agency in water supply and sanitation sector responsible
for rural and small urban water supplies. It has also undertaken
few projects for household latrine construction. In addition to the
direct implementation and operation of the schemes, its role
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extends to coordinate the sector activities of the other agencies,
including NGO's, providing technical assistance to agencies and to
communities when required, disseminating information on the
sectoral plans and policies @f HMGN in order to achievé some level
of uniformity in implementation and to avoid duplication of effort.

DWSS is functioning at central, regional and district levels.

In Palpa the DWSS is mainly involved in planning, designing
and construction of piped gravity schemes for small market centers
and rural villages. It alsoc operates Tansen town water supply and
28 rural piped schemes at the moment and gives assigstance to
community managed water supply systems in case of major break-down
or damage. The District Water Supply Office (DWSO) is also at the
moment implementing 8 donor assisted projects i.e. FINNIDA aided
Rural Water Supply and Sanitation Project.

The organizational structure of all the District Water Suppily
Offices and in fact the whole DWSS has been changed recently. New
activities, e.g. sanitation promoticn and training have been
included in the work of the District Ci{lices. The new organization
has stipulated training, operation and maintenance units to be
formed in each District wWater Supply Office.

The new organizational chart is presented in Pigure 5. Palpa
District Office is presently (1993) in the process of forming the
new sections and units.

Figure 5. Organization go the District Water Supply Office

DISTRICT ENGINEER

TECHNICAL ADMINISTRATIVE HUMAN

SERVICES SERVICES RESQURCES &

SECTION SECTION COMMUNITY
DEVELOPMENT
SERVICES
SECTION

The total number of staff posts is 26 and at present 28 people
are employed, some being on deputation from other districts. In
addition there are 29 people employed on a temporary basis. There
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is therefore a total of 57 people working -in the District
Headquarters and in the ongoing and completed water supply systems.
A staff of 56 is attached to the Tansen town water supply, bringing
the grand total to 114. The number of personnel can be considered

to be adequate.
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The staff in various categories is pre:..anted below:

District Water Supply Office Staff

Technical staff Posts Temporary
filled at employees
present

(permanent)

District Engineer, gazetted 1II 1 -
Assistant Engineer, gazetted III 3 -
Overseer, non-gazetted I :

~3
1

Water Supply and Sanit~tion Technician,
non-gazetted II

Kalighad, non-gazetted II

Tracer, non-gazetted II

Supervisor, non-gazetted II

¥ [ ol S 2 8 ]
G Oy

Plumber, non-gazetted III
Administrative staff
Nayab Subba, non-gazetted I 1
Accountant, non-~gazetted I 1
Assistant Accountant, non-gazetted II i
Khardar, non-gazetted II 1 2
1
4

Typist, non-gazetted III
Peon

Subtotal 29 29

Tansen town water supply

Senior Pump Operator
Pump Operator

Mistri

Plumber

Assistant Pump Operator
Kalighad

Peon

Lol S I ol - S IV Y -
@

-~

Total Tansen water supply 56

TOTAL (all categories) 114
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The main office is located in Tansen, comprising an office
building, a store and a yard, and a workshop. The office is located
on its own plot on the outskirts of Tansen. DWSO has one pick-up
vehicle and private contractors are used for major transport
requirements. RWSS Project has two trucks and four tractors
assisting the 6 districts of the Lumbini Zone in their material
transportation needs.

There are some basic tools and equipment for cutting pipes and
threads available at DWSO workshop. In general, the equipment and
facilities for maintenance and repairs are inadequate.

The main problems faced by the DWSS office in Palpa are the
following:

- inadequate facilities to operate, particularly stores and
workshop;

- a financial and manpower burden of running the town water
supply

- present organization and staffing which is geared to
operating the existing large schemes rather than provid-
ing a service to communities in water supply implementa-
tion

- inadequate mechanism at the district level for coordinat-
ing water supply development activities;

- lack of medium and long terms plans, both in the overail
district development as well as in the water and gsanita-

tion sector.

3.2.3 Other Sector Agencies

The following are the government line agencies and other
agents involved in water supply and sanitation sector in Gulmi
District:

Ministry of Health:

The District Health Office (DHO) manages the preventative
health and sanitation activities in the district, particularly
at the village level. Health education activities also fall
under the management of the DHO.

Hygiene and health edu.. 1on are part of the preventive health
programmes and is carrie. out mainly through the health posts.
The Village Health Workers play and important role in this
work.
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The DHO has 133 technical staff in the district office and a
total of 108 stationed in the health posts. Although subjects
related to water supply and sanitation are included in the
work of the most of the staff, none of them is engaged full-
time in the water supply or sanitation activities.

There is no specific programme for the private sanitation
(latrine) promotion. It falls under the general health
education tasks of the Village Health Workers, but the time
spared for hygiene education and sanitation promotion activi-
ties is limited due to the work 1load of the regular

programmes.

Ministry of Local Development:

The District Development Committee (DDC) distributes Grant-In-
Aid (a project of Ministry of Local Development) funds to the
VDCs (formerly the village panchayat) for constructing water
supply systems. The funds are generally used for purchasing
pipe, cement and paying the skilled labour, all other material
and labour costs being covered by the communities. These
schemes are usually constructed with little or no technical
supervision and designs. Their present condition is mostly

poor.

It is estimated by the L ~al Development Officer that under
the grant-in-aid programme 593 small water supply systems have
been funded by the Palpa District Development Committee
(formerly District Panchayat) during the last 11 years. In the
field survey 165 systems with actual structures Were found,
This means, that the remaining 428 DDC systems most probably
operate on a temporary water supply system basis, which means,
that only HDPE pipe is visible in the field, but no tapstands,
intake structures etc.

The DDC distributes afthudily a fixed amount to eath VDC
(15 000 Rs/VDC in 2049/50) to be used exclusively in water

supply construction.

Communities:
As a result of the new governmenit policies the role on the
communities - the consumers - 1is getting more and more
important in the water supply and sanitation sector. The

input of the communities in the water supply development is
realized partly through construction of small private water
supply systems or within the framework of some government or
donor assisted projects.

A group of households can sometimes join to construct a small
gravity scheme, bearing all the investment and maintenance
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costs themselves. These systems are similar to the private
ones.

Private Sector:

Private contractors are used especially in the implementation
of the DWSS construction works. Smaller contracts c¢an be
granted to the contractors from the district and larger to
contractors from all over Nepal.

8mall scale works are implemented by village level contrac-
tors/craftsmen.

Industries serving the water supply sector are not readily
available in the district, and practically no materials or
tools necessary to construct or maintain water supplies,
except sand, gravel, timber and stones, are produced in the
district. The closest manufacturers of materials and equipment
are either in Butwal, Beirahawa or across the border in India.
There are, however, a number of hardware stores in Tansen
which are able to supply material needed for water supplies.

NGO's:

The NGO's active in the Water sector in Palpa are the follow-

ing:

- Red Cross started its village water supply programme in
Palpa in 1988. By now 17 projects have been completed and
5 are under implementation;

- Helvetas together with UNICEF has completed its Community
Water Supply System Programme of 33 schemes but is
continuing to support their maintenance up to the end of

1993;

- Redd Barna has a large community development programme in
Palpa covering 9 VDCs. Water supply, sanitation and
health education activities have been implemented in the
programme VDCs and more than 130 water supply systems
have been implemented covering some 20,000 population.
Programme is ongoing and is planning to cover all 9 VDCs

with water supply;

- United Mission of Nepal is implementing community health
programme in 14 VDCs in Palpa and water supply, sanita-
tion and health education are part of the programme. 35
water supply systems have heen implemented so far

covering some 10,000 population;

- Pension funds of both Indian Army and British Gorkha have
been active in the water supply sector. British Gorkha
pensioners have implemented 21 systems covering some
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2,500 population and Pensioners of Indian Army 15 systems
covering some 3,000 population.

Donors:

There are two donors active in Palpa district, i.e. FINNIDA
and UNICEF through its CWSS programme.

UNICEF is supporting the materials of the CWSS as Helvetas is
giving software support. The programme has been large in the
past (34 completed systems, serving some 18 000 population)
but is phasing out now, having only two ongoing schemes.

FINNIDA has implemented the first phase (1990 - 1994) of the
RWSS Project and is planning to cover (partly) 9 VDCs in
Palpa.

3.3 Sector Financing

During the Seventh Plan (1985-90) the nationwide budget
allocations to investments in the water supply and sanitation
gsector have been 4.3 % of the total hudget amounting to 2,302
mill.NRs, out of which 1,655 mill.NRs were for rural water supplias
and 3.8 mill.NRs for rural sanitation. The operation ahd mdinté-
nance funds, which also provides for employment of staff for
completed schemes, come through the regular budget and the Renewal
and Extensions budget and were 48.5 mill.NRs during the Seventh
Plan.

The DWSS expenditures in Palpa 1992/93 were 10.2 NRs mill. A
more complete and detailed bredk-down of the expenditures and their
sources is presented in Table 4.
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Table 4. Capital and Recurrent Expenditure.for Water Sup-
plies in Gulmi District

Source 1990/91 1991/92 1992/93
NRs mill. NRs mill. NRs mill.
(actual) (actual) (budget)

HMG through DWSS:

~-Water supply development 3.2 5.2 5.5

~Staff salaries + administ. 5.7 5.5 4.7

~Operation and Maintenance 0.7

DDC programme .13 1.1 2.15

-Water supply development

FINNIDA RWSS Programme

~-Water supply development 0.5 1.7 5.0

~-Staff salaries + administ 0.3 0.4 0.54

-Sanitation 0.1 0.2 0.5

Red Cross

-Water Supply Development 1.45 1.6

Redd Barna (information was not available)

Small Parmers Development Pr. 0.22

Pensioner of the Indian Army 0.5 0.29

United Mission of Nepal,

Community Health Programme 0.2

*Communities (estimated)

~Water supply development 0. 0.9 1.9

-Operation and maintenance 0.3 0.3 0.4

Total

-Water supply development 4.0 10.8 16.9

~-Staff salaries 6.0 5.9 5.2

-Operation and maintenance 0.3 1.0 0.4

-Sanitation 0.1 0.2 0.5

Total annual investment

in the sector 10.4 18.0 22.9

* The estigated vater supply costs of the communities include the valve of their contribution for the

construction in cash, kind or labour of common water supply sysiem. This is estimated to be about 20 #
of all those programme Investments, which include communities in thelir working procedures. Compensations
to the Village Naintenance Workers are included in the communities’ operation and maintenance costs.
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3.4 Ongoing Programmes

3.4.1 Implementation Programmes

The water supply developmént in Palpa District is implemented
through various government channels and other programmes:

DWSS own programme financed fully through the government
budget;

DDC programme financed by DDC {rom an government budget
allocation through Ministry of Local Development. The
projects are implemented directly by the villagers;

the FINNIDA supported Rural Water Supply and Sanitation
Project started in Lurbini Zone in 1990. The project has
a programme to cover about 21,000 people in the district
during the first phase 1990-1994. The funds are
channelled partly through DWSS (government contribution)
and partly through the Project Implementation Unit
(FINNIDA contribution). The implementation is carried out
by DWSS in cooperation with the benefitting communities.
It has been preliminarily indicated that FINNIDA may be
willing to support the second phase, although in a
smaller scale.

Red Cross continues its programme in 5 VDCs, having 5
systems under construction and Redd Barna continues to
work in 6 VDCs having 6 systems under construction.

of the smaller NGOs, Pensioners of the Indian Atmy and
Small Farmers Devclopment Prcject are al;so active ih the
District.

3.4.2 Water Supplies under Construction

There are several water supplies under construction by various
agencies. The list of the main ones is presented in Table 5 below.
More detailed information is included in Annex 3.
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Table 5. Water Supply Schemes under Construction

Implementing No of Total base Average imple-

Agency schemes population mentation time until
present

DWSS 7 5,948 5

DWSS/FINNIDA 2 406 1

DDC 6 661 2.6

Redd Barna 6 1,573 1.2

Red Cross 5 212 1

PIA 1 304 1

SFDP 1 52 1

UMN 1 1,184 1

UNICEF 1 560 1

Villagers 1 78 1

Total 31 10 978

Some of the schemes, particularly those fully financed and
implemented by the government, have been started long time ago and
are still in their early stages of completion. This is caused by
the practice of including, often for political reasons, several new
projects in the annual implementation programmes which results in
very small annual budget allocations per scheme. This practice is
uneconomical and frustrating for both the implementors and the
beneficiaries.

3.5 Existing Water Supply Systems

3.5.1 Present Status

The people in the district are getting their water for
domestic use through improved water supplies: piped gravity schemes
and protected springs or through unprotected sources: natural
springs, rivers (khola), local wells (kuwa) or irrigation channels
(kulo).

The biggest group of people in Palpa (62 %) are using gravity
water supplies as their primary source.

The distribution of people as per their primary source is
presented in the Figure 6 (based on the field survey 1993).
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Figure 6. Present Water Use; Population's Primary Source of Water

KULO {113 %)

GRAVITY (61 83 %)

A common type of water supply in the district is a private
household tapping a spring near by the household. This type of
water supply rarely has any structures, only a pipeline from the
source to the consumer. Simple tap stands are sometimes
constructed. These pipelines fall under the category of temporary
water supplies, as no permaneni. structures of this type of water
supplies have been found during the village survey.

Most people in Palpa District have a perennial water source as
their primary source of drinking water. Only 6 % of the (rural)
population has at present a non-perennial source as their primary
source, hence they have to try to find another source for the dry

months.

Majority of people (74 %) can collect their water (go and come
back) within 30 minutes.

Distribution of people in the district by the time needed to
fetch water (go to the collection point and return) is presented in
the Figure 7 (based on the field survey 1993).
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Figure 7. Distribution of Populaticn by the-Time Needed to
Fetch Water
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Improved water supplies have been constructed by various
public or non-government organizations, by communities or by
private individuals. The different implementing/donor agencies are
described under the chapter 3.2 "Sector Agencies". Table 6 below
presents summary of the data of the improved water supplies in the
district. This data is based on the results of the field survey
1993. A more detailed scheme data is in Annex 3. .
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Table 6. Existing Improved Water Supply Systems

Implementor or No of schemes Population 8Size of the schemes
donor agency presently Min. Aver. Max
served

Piped gravity w/s and
protected springs

-British Gorkha Army 21 2,530 14 121 335
-DDC 165 34,015 11 207 954
-DWSS 43 15,568 4 362 5,013
-DWSS/FINNIDA 4 1,267 184 317 582
-Helvetas 29 5,622 23 194 569
-Pensioners of Indian

Army 15 2,823 48 189 600
-Red Cross 14 3,046 41 218 494
-Redd Barna 131 20,571 - 157

-Small farmers

development project 2 122 54 61 68
-United Mission to Nepal 35 10,676 39 305 1,736
-UNICEF 34 18,055 13 531 2,687
-Women's Development Pr. 2 155 34 58 81
-villagers 11 835 . 76 185
-temporary water supplies* 64,000
Total 179,800

* Water supplies with no structures like tapstands, reservoirs or intakes and permanently buried pipeline

bave bsen classified as temporary. These spstems are mostly half inch pipes serving onme or a fex
households, Installed by private households.

It can be seen from the above table that on average the
schemes are relatively small, apart from one 1large government
system, which has population over 5,000. The individual existing
pipelines are shown in the 1:25,000 Wate:- Supply Maps in the Volume
II. Temporary pipelines are not shown c¢.. the maps.
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Figure 8. below illustrates the share of. implementation
between the various agencies. Palpa District has a noticeably high

share of implementation by the NGOs, compared to other districts in
the Lumbini Zone.

Figure 8. Implementation of water supplies by different
agencies

PRIVATE (841 %)

owss (101%)

ooC (44 5%)
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Table 7. below gives some jndicators of the present status and
construction quality and the ;. :sent status of the existing water
supply systems.
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Table 7. Construction Quality and the Presemnt Status of the
Gravity Water Supply Schemes

Implementor or $ of tapstands % .f intakes with
donor agency in good condition protection

e . — —— —— —————— i ——— —— ———_— " T ————————— . — — ———— — — T T —— et Sl i o B o

Piped gravity w/s
and protected springs

-British Gorkha Army 65 % 81 %
-DDC 52 % 30 %
-DWSS 76 % 24 %
-DWSS/FINNIDA 100 % 100 %
~Helvetas 69 % 31 %
-Pensioners of Indian

Army 67 % 27 %
-Red Cross 91 % 86 %
-Redd Barna 90 % 54 %
-Small farmers

development project 0 % 0 %
-United Mission to Nepal 72 % 52 %
-UNICEF 81 % 36 %
-Women's Development Pr. 30 % 100 %
-villagers 67 % 19 %

The systems differ in age as well as in original construction
quality. For example the FINNIDA systems surveyed under this study,
have been completed during 1992, which explains their good
constructional status.

In the above Table, the column "% of taps in good condition"
indicates, that the rest of the tapstands need repair or
rehabilitation. It also often happens, that after the implementing
agency completes the system and leaves the area, the villagers add
more tapstands, which constructional quality may be worse than that
of the original system. But as old design drawings or as-built
drawings are not available from any of the implementing
organizations, the number of these "non-designed" taps added by the
villagers is impossible to verify.

It is however clear from the above data, that rehabilitation
and renewal investment has not been made on a regular basis in the
District in the past and the present condition of many gravity
systems is poor.
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3.5.2 Operation, Maintenance and Management of the Water Supplies

Water supply systems are operated, maintained and managed
either by DWSS or the communities. In all completed DWSS schemes
DWSS staff (usually on temporary assignment with year to year
extension) are maintaining the system and carrying out most of the
repairs. This situation is reflected in the large number of staff
employed by the Palpa DWSO. Normally, in the DW3S schemes the
consumers do not take part in the maintenance and are also not
contributing anything towards the 0O&M costs.

In the schemes managed by the communities a Users Committee
has normally been established to be in charge of the scheme. The
committee appoints a Village Maintenance Worker to carry out the
routine maintenance of the system and to monitor the functioning of
the system. The Committee collects funds from the consumers to
cover the costs of operation and maintaining the scheme. In case of
major break-down DWSO will assist by providing material and skilled
manpower, free of charge, although the timely availability of this
support is often a problem. The DWSO annual O & M budget is about
50 000 Rs, which 1s usually used in subsidizing the electricity
bill of Tansen water supply.

In the UNICEF, Red Cross and FINNIDA funded schemes the
village maintenance systems have been formalized and the village
maintenance workers receive training. Spareparts have dlso sv fdr
been available in Pokhara through the CWSS project.

Many small village schemes, several of those funded by DDC or
NGOs, are run by organizations created by the villagers themselves,
including in most cases fund raising for operation and maintenance

costs.

The operational status of the different systems has been given
in Table 8 and in more detail in Annex 3.
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Table 8. Operational Status of the Existing Improved Water
Supplies.
Implementor or % of taps Systems'
donor agency operating well average daily
(good or acceptable operational
flow) hours
Gravity systems and
protected springs
-British Gorkha Army 57 % 18
-DDC 83 % 16
-DWSS 62 % 18
-DWSS/FINNIDA 96 % 21
-Helvetas 91 § 16
-Pensioners of Indian
Army 92 % 17
-Red Cross 91 % 20
-Redd Barna 95 % 22
-Small farmers .
development project 60 % 24
-United Mission to Nepal 82 % 14
~-UNICEF 92 % 20
-Women's Development Pr. 50 % 24
-Villagers 78 % 19

The column "% of taps operating well" describes the villagers
perception of the tap flow, as it was not possible to measure the
exact flow of all the surveyed tapstands.

Daily operational hours in all types of systems are relatively
good in Palpa. This may be due to the small average sizes of
systems. Around 27 000 users' (16 %) of the gravity systems receive
service less than 6 hours per day.

3.6 Consumers' Water Supply Situation
3.6.1 Field Survey of the Water Supply Situation

Information on the schemes is available for those constructed
by DWSS, District Development Committees, Helvetas, Red Cross, Redd
Barna and UNICEF funded schemes, thus covering only part of the
water supplies. Even this information is limited and based on the
design documents and often different from the actual situation in
the field. In order to get a better and more comprehensive picture
of the real present water supply situation and service levels, a
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Table 9. Water Supply Service Levels

Category Requirements to be met (the poorest characteristic
decides the service level)

Quality Quanitity Acces- Reliabi- Conti-

sibility 1laity nuity

(l/c/day) (min) (months/y) (hr/day)

Service Level 1. Protected 2 45 <€ 15 12 2 6
Good source
Service Level 2. Spring or 2 25 < 30 2 11 25
Acceptable better
Service Level 3. Any source 2 15 < 60 2 10 2 4

Poor

Service Level 4. All other water supplics
Very Poor

3.6.3 Service Levels and Coverage Indicators in Palpa District

The population of the Palpa District falls into various
service categories as follows:

- Level 1. Good 14 %
- Level 2. Acceptable 33 %
- Level 3. Poor 41 %
- Level 4. Very Poor 172 3

Although about 66 % of tihn: population has an improved water
supply system - piped gravity scheme or a protected spring - as
their primary source of domestic water, only 14 % of the population
of Palpa district have improved water supply within 15 minutes
reach, all vyear round, for minimum 6 h/day. The 1latter is
comparable with the normal design criteria of DWSS. This means that
14% of the population of Palpa 1s covered by improved water
supplies at present (1993).
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survey has been carried out covering all villages, wards and
clusters in the whole district. Ih addition to the water supply
data, information were also collected on water resources,
population, livestock, general economy and sanitation. A detailed
description on the survey is presented in Annex 1.

The coverage of the various improved water supply systems does
not give a true and whole picture of the actual water supply
situation and the service levels. In the survey the present water
supply situation was analyzed from the users point of view. The
following factors affecting the service of the users' were
determined:

- reliability of the water source, is the primary source
perennial;

- accessibility; how much time is needed to fetch water (to
go, fill the water container and come back);

- water quality in the source (protected or not protected);

- continuity of the supply (how many hours a day can the
source give water).

3.6.2 Service Level Criteria

When analyzing the field survey data the consumers were
categorized into 4 service levels as shown in Table 9. This means,
that each cluster of households can be classified in one of the
service levels. This came as a result of the field survey, where
questions of "time taken to collect water", "daily service hours"
etc. were asked in each cluster.
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The average service level variations between the VDC's 1is
further described by a simplified hardship classification, based on
number of people falling into each service level in each VDC.

The overall hardship ranking of the individual VDC is
calculated as follows:

H = (0xL1 + 1xL2 + 2xL3 + 3xL4) where

L1l = &% of people falling into service level 1
L2 = % of people falling into service level 2
L3 = % of people falling into service level 3
L4 = % of people falling into service level 4

The VDC's have been classified into 4 hardship classes as
follows:

HARDSHIP CLASS H Water supply situation on
average in the VDC

I 0 - 100 Good

II 101 - 150 Average
III 151 - 200 Poor

IV 201 - 300 Very Poor

Figure 9 provides a rough guidelirn. for comparing the water
supply situation and service 1levels in each VDC. A more detailed
presentation of the present water supply situation and service
levels in the district and its various VDC's is presented in Annex
4.

A wardwise hardship map is also added to the map folder.

A list where the VDCs have been put in the order of descending
hardship, is presented in the Appendix 4.
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3.7 Urban Water Supply of Tansen Town

Tansen town is the district headquarters of Palpa, with about
16,105 inhabitants in 1992. The town is located in a hilly terrain
at the elevation of about 1,000 m above the sea level. The town is
supplied practically fully by piped watet supply system.

The water supply consists of an intake with pumping station,
rising main, booster pumping station, main reservoir and balancing
reservoirs. It is operated and maintained by DWSO with a staff of
56. The consumers are charged for water according to the prevailing
DWSS rates. In Tansen, where water has to be pumped, the water
chargers cover only fraction of the operation and maintenance costs
of the scheme. A more detailed description of the Tansen water
supply and its operation 1s presented in Annex 5.

3.8 Sanitation Situation

The sanitation situation in Palpa District is poor. No piped
sewerage systems exist and only very few households are reported to
have a latrine. Only government offices and houses and some better
residential buildings in Tansen have septic tanks or latrines.
Outside Tansen, latrines are rare even in health posts, schools and
other public places.

During the field survey 4226 private latrines and 332 septic
tanks were recorded. The latrine coverage is hence 11 % in Palpa
District. However, the coverage of improved sanitation is 1lower,
because all the existing latrines do not meet the required

standards.

4. WATER RESOURCES

4.1 Meteorology

Long term rainfall, temperature, relative humidity and wind
speed data are available from two stations in Palpa District (see

Table 10):

Table 10. Meteorological Stations in Palpa District

Station Elevation Established
Tansen 1,067 1971
Garakot 500 1979
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The nearest station with evaporation and sunshine data is in
Beirahawa.

The location of the stations 1s shown in Figure 10.

The mean annual rainfall for the Lumbini Zone is presented in
Figure 10. The average annual rainfall in Palpa District varies
between 1500 mm and 2000 mm. During the recording period of 1981-90
the highest recorded annual rainfall was 2257 mm in 1989 in Garakot
and the lowest 1387 mm in 1987 in Tansen. About 80 % of the

rainfall comes during the monsoon season (June to September). The
annual rainfall pattern, 1i.e. the monthly average rainfall
distribution in %?mghas is presented in Figure 11.

<t

Figure 10. Mean annual rainfall in Lumbini Zone
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Figure 11. Annual Rainfall Pattern in Tansen Station.
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Average annual evaporati-. comes to 1690 mm measured from the
Bhairahawa station. Bhairahawa, however is situated in a different
type of climatical zone, and the evaporation data cannot directly
be transferred to Palpa.

4.2 Ground Water Resources

Knowledge on ground water sources in Palpa is very limited.
Based on the geology and its groundwater characteristics, it can be
roughly estimated that on average about 5 % of the rainfall
infiltrates into the ground and recharging the groundwater
resources which, eventually, are discharged through springs. When
the average rainfall in Palpa is about 1750 mm per annum and area
of the district 1449 km2, it can be thus estiTated that the .total
avefage groundwater yield is about 130 mill.m'/a ( 350,000 m3/d or
4 m/s). In dry years the yield can decrease considerably, maybe by
25 %.

During the field survey 1993 the perennial springs in the
district were recorded. In total, 4021 springs were identified. The
average spring density is 2.8 springs/km2 varying in the different
areas from 1 spring/km to 14 springs/km. The spring density in the
various VDC's in illustrated in Figure 12. The spring density in
the District seems considerably high compared to the other
districts surveyed by RWSSP.
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. Spring measurements or follow up has not been done in Palpa
District systematically. Measurement data is readily available only
from the RWSSP/FINNIDA constructed systems, but this is not quoted
here as the springs are not chosen randomly.

Data is however availabe form Arghakhanchi and Gulmi
Districts, where spring yield measurements are undertaken on
regular basis and in random sampling. During the field work of this
District Water Supply Developrent Plan, in 46 places V-notch dams
have been established in the Airghakhanchi and Gulmi District in
small streams and perennial springs. Systematic follow-up and
record reading has been organized, to get a better picture of the
hydrological conditions of the district. Dry period spot
measurements at these stations and other potential sources, taken
at the end of May 1992 and 93 are summarized in the Table 11.
below.

A sample of hydrographs, prepared in the RWSS project during
this spring follow up is presented in Annex 6.

Table 11. Summary of Low Flow Measurements in Springs and
Small Stream in May 1992 and 93, in Arghakhanchi
and Gulmi Districts.

Low flow, 1l/s No of measurements
0 -1 331
1 -2 42
over 2 1l/s 30

The preliminary results show, that most of the springs ahd
small stream not yet taken into the use of water supply, have a
very small low flow, i.e. below 1 1l/s.

The physio-chemical and hygienic quality of water in the
springs is, according to the =s.pling done in other hill districts
of the Lumbini Zone, generally dood. The most common problems are
high calcium content, causing scaling in the water supply pipes and
high iron/magnesium content making the water unpalatable.

The hygienic quality of the groundwater sources can be assumed
to depend on the protection, the unprotected sources mostly being
polluted by human activity, and the quality being good in protected
sources.

The bacteriological quality in springs is generally good, but
deteriorates somewhat during the rainy season if adequate
protection is not there. Some hygienic water quality results of
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the regular sampling programme of RWSSP are presented in Appendix
7.

4.3 Surface Water Resources
The main rivers in Palpa are Tinau Khola and Kaligandaki.

The river system of Palpa is presented in Figure 13 below. The
flow in the rivers fluctuates greatly derending on the rains. The
minimum flow originate entirely from the springs in the catchments.
The water quality in the rivers changes with the flow and is fairly
good during the dry season and very turbid during the rainy season.
In general, the hygienic quality of the river waters 1is not
satisfactory for drinking purposes without treatment. The features
of the catchment (vegetation, human settlements) affect the water
quality of the stream. Annex 7. gives some tentative data on the
water quality of the rivers, data is abstracted from the regular
sampling programme of th RWSSP.
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5. WATER DEMAND
5.1 Population

The rural population of tlL. Palpa District was, according to
the field survey undertaken by the RWSSP, 272,724 in 1993 and the
population of Tansen bazaar about 16,100. The annual growth between
1981 and 1991 was, as calculated from the national census figures
for Palpa 1 % , which is below the national average of 2.07 % for
rural areas and also below the 1.8 % estimated for the Midlands.

The future projections are presented in Table 12. below:

Table 12. Population Forecast

1993 growth 1997 growth 2002
pP.a. v.a.
rural 272,700 0.9 % 282,700 0.9 % 295,600
bazaar, town 16,100 2.0 % 17,400 2.0 % 19,200
Total 288,829 1.0 % 300,100 1.0 % 314,900

The population projections in each of the 66 VDC's are
presented in Annex 8.

5.2 Other Users

Most of the households in the district have domestic animals,
cows, buffaloes, sheep, coats, poultry, etc.(see Chapter 2.6), and
they use water, either from a water supply system or a natural
water courses. The number of animals can be estimated to grow at
the same rate as the population.

In addition to the domestic use of water other users
which need to considered are schools, health posts, other
institutions and commercial premises and workshops. Major
industries do not exist in Palpa District.

The school enrolment already represents about 100 % of the
school going age group at the primavy school level., Therefore, it
is estimated that the enrolment will grew at the same rate as the
population. The health facilities as «:wected to double between
1993 and 2002. The estimated projections of the school enrolment
and the number of outpatients are as follows:
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1993 1997 2002
(actual) (projection) (projection)

Primary schools, pupils 41,800 £3,450 45,600
Middle level schools, students 13,300 3,800 14,500
High schools, students 21,200 22,000 23,100
Campus, students 2,600 2,700 2,800
Health posts,auyrvedic hospitals 16 25 32
Hospitals, beds 152 200 300

The school enrolment figures have been obtained through the field
survey 1993.

5.3 Water Demand

The water demand forecasts have been made on the basis of the
DWSS design criteria.

5.3.1 Domestic Water Demand

The domestic water demand for piped water supplies in the
rural areas is estimated at 45 1litres/capita/day (1lcd). This
consumption includes losses and wastage of 20 %.

In areas, where suitable sources for piped systems are not
available and point source improvement with difficult access (water
collection takes more than 15 min) is Jdzsigned, the consumption
rate of 25 lcd can be used.

In bazaars and town areas the unit water demand is estimated
as 60 lcd.

5.3.2 Other Water Demand

The per capita consumption of the domestic animals are
estimated at following rates.

- cCow 45 1l/day
- buffalo 45 1/day
- horse 45 1l/day
- sheep, goat 5 1/day
- pig 5 1/day

In many cases the animals can be watered from natural sources
but often, particularly in case of buffaloes, which are not well
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adopted to moving up and down steep slopes, they have to be watered
at the household using normally the same water as used for human
consumption. Considering that a major part of the animal
consumption can be satisfied from the natural sources, their
average requirement is here estimated to be 20 % of the theair
calculated daily consumption.

The water demand of the schools is estimated at 6 1l/pupil/day
and in the campus 45 1/d. Health post are assumed to use water 1000
1/day when not equipped with latrines and 3000 1/d4 when latrine is
available. In the hospitals the consumption is estimated at 3000
l/bed/day.

Other institutional water consumptions are included in the
domestic consumption.

Commercial water demand is estimated at 10 % of the domestic
consumption in bazaars and town areas.

5.4 Total Water Demand

The water demand forecasts have been made assuming that the
specific consumption rates will stay the same throuchout the
planning period.

The total water demand projections for the district are
presented in Table 13 below:

Table 13. Water Demand Forecast

Water Demand, m3/day 1993 1997 2002
Domestic
- rural 12,300 12,700 13,300
- bazaars and towns . 1,000 1,000 1,100
Domestic animals 1,700 1,800 1,900
Schools 470 490 520
Health posts and auyrvedic hosp. 16 25 32
Hospitals 453 600 900
Commercial and workshops 100 110 115
Total Water Demand, m3/day 16,000 16,800 17,900
" , mill.m3/year 5.9 6.1 6.5
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The distribution of the demand between the different ussrs is
illustrated in Figure 14,

Figure 14. Distribution of Water Consumption between Users.
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The forecasted growth of the demand is graphically illustrated
in Figure 15.

Figure 15. Water Demand Forecast
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6. SOCIO-ECONOMIC, CULTURAL AND HEALTH ASPECTS REBLATED TO WATER
SUPPLY AND SANITATION

6.1 Social Aspects

The community participation approach in water supply
implementation requires full commitment of the community in the
implementation, operation and maintenance of the system. This
commitment will not be achieved, if the community does not see
water supply as it's developmeé . ~2rioraty in the first place. The
communities may want to invest their time and effort in school
building, irrigation or road construction, not giving water supply

a high priority.

There must be a felt need for improving the water supply
situation. In areas, with relatively gund existing service level
and reliable and sufficient water supply, even if not good quality,
the motivation for community participation projects can be
difficult to achieve.

The request from the villagers to start the water supply
project is therefore a necessary prerequisite for any future water
supply development.

In the planning and implementation <i the water supplies, it
is important to guarantec the represcntation in the Users'
Committee of all the different ethnic, social and caste groups of
the supply area. The distribution of the tapstands and other supply
points must be, although decided by the community, checked by the
technical staff to avoid misuse of the communal water points. The
points should serve all the population equally, not giving
privilege to any groups or individual.

If the community is not infocrmed about all their
responsibilities and rights, and not involved in the planning and
management of the work in every stage, disputes between the
different groups of the project area sometimes occur. This may
concern the type of water supply requested, 1location of supply
points, timing of work, etc ~n these situations the technical
staff should try to clarify pos.ible misunderstandings and get the
Users' Committee to solve the Cispute. However, they should also
make sure, that there are no underprivileged groups in the village,
suffering from the decisions made by the Users' Committee.

Source disputes, concerning the right of use of a spring for
water supply of a certain community, regularly occur i1n the areas
of scarce supply. Therefore, it is necessary to check other users
and uses of the proposed sources. In the new legislation concerning
the use of water resources, it has however, been clearly stated,
that the use of a source for drinking water supply has the first
priority. Other uses only follow, when the requirement for the
drinking water supply is satisfied.
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It is recommended that in case of lzrge water supply systems
they are broken down into small sub-systems mainly following the
social and cultural boundaries in the supply area. The maintenance
responsibility of a sub-system can be given to small, preferably
homogenous, groups who will form their own Users' Committees.

6.2 Cultural Aspects

Different ethnic and caste groups dc have different practices
as regard to the water supply and sanitation. The groups using leds
water in their households should be providcl more (within the
design guidelines and technical possibilities) and encouraged by
health education to use more w-t.1r, Health behavior studies, using
the rapid assessment methods, ;rovide quick, cheap but reliable
information about the basic hygiene and water use practices. These
should then be used as the basis for all health education ard
sanitation programmes.

6.3 Home Economy and Affordability

The operation and maintenance costs of the scheme must be
estimated before construction and the community given clear
understanding about the financial burden the scheme will represent
to the community members. This should be calculated on a household
basis e.g. NRs 100/hh/a and clearly informed to all the community
members.

Some indication of the affordability of the scheme for the
community can be obtained, if the Users' Committee 1s asked to
raise e.g. two years maintenance cosis before the construction
starts. This also gives an indication of the community's ability of
fee collection, accounting, trust bhetween the community and the
leaders to handle the community money.

6.4 Health Aspects

The health improvement of a particular community can not be
achieved with an improved water supply system only. Hygiene and
sanitation habits must be improved, only then the improved drinking
water has some impact.

The government has, through its primary health programme and
educational system, all the channels and infrastructure necessary
for health education in the village level. These systems, are
however, somewhat hampered by 1lack of motivated and trained
manpower and teaching aids. Health and hygiene education is also
difficult if the water supply situation is pnor. The schools (and
health posts) with no water supply and no latrines can not act as
an exahple of a hygienic environment, and hence as a habit creating
surroundings for the children (or patients).
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The water supplies should be carcefully designed not to create
any drainage or water logging probliem: in the villagers. Spill and
overflow water should be catefully drained away to the fields.
Watering facilities for domestic animals slould be arranged so that
they can be drained and cleared so as no. to form breeding places
of mosquitoes.

7. WATER SUPPLY DREVELOPMENT PLAN
7.1 Water Supply Options
7.1.1 The Sufficiency of the Water Resources

The estimated annual water demand in 1993 is 5.9 million m3.
The annual grcundwater recharge rate has been estimated to be 130
million m3. Therefore, it can be assumed, that the groundwate:
resources, 1i.e spring sources, can supply the future demand.
However, water requirements for irrigation is already considerably
bigger than the domestic water use and can be assumed to grow
further in future. Therefore, there will be areas in future where
the total water requirement exc¢eeds the available sources. In those
cases, domestic water supply shoulid always have preference over
other uses of the same water resources.

As this plan does not recommend the cecnstruction of pumping
systems or treatment of water, the potential sources for
(untreated) gravity water supply may in some areas be less than the
total groundwater yvield.

The spring density map shows some areas with spring density of
1 - 2 springs/km2 only, s0 some areas may face problems locating a
feasible source for the water supply. But generally, in the
majority of the district, the spring u-nsity seems to be quite
high. It can also be assumed, as shown in the first field surveys,
that most of the springs fall into the category of "low flow belcw
1 1/s", which means, that large distribution networks can not be
built. However, with scme relaxation of the accessibility criteria
("collection point within 15 min to go, fill the container and come
back"), the area seems to be well coverable with small gravity
systems and protected springs. This conclusion can also be drawn
looking at the 1:25 000 maps, which show the settlements as well as
the potential sources discovered during the field survey.

7.1.2 Source Options

In absence of usable gr:. water aquifers, spring and stream
sources are the only options for water supplies in Palpa District.
In special cases rainwater collection may be prove to be a feasible

alternative.
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Numerous springs in the area (see Chapter 4.2) are at the
moment the most common source of water supplies in the district.
The advantages of the springs over surface water sources are:

- The yield is normally more stable

- The quality of the spring water is normally good and they
are easier to protect against pollution, so treatment is
not needed

- Springs are usually located at higher elevations and
gravity flow to the supply ares is feasible.

The disadvantages are low yield and difficulty of collecting
water from the often scattered seepage of a spring. Spring sources
sometimes have high concentrations of calcium and magnesium,
causing scaling of the pipelines and appliances.

Streams are also widely used as sources for piped gravity
systems. Since the dry season flow of the streams originates from
the springs, they can be considered as =2ccumulation of flows of
springs in their catchment area. The advantages of the streams as
source are the greater yield and the many options for selection of
the point of abstraction. The disadvantages of the streams are the
great fluctuations in the flow and quality, torrent floods, and th=
difficulties in preventing *“he contamination. Stream sources
flowing at the lowest point in & valley require the intake located
far away from the consumpticas points in order to gain the
necessary difference in elevation for gravity flow.

Small springs and open shallow seepage wells/pits (kuwas)
located near the settlements, can be protected and improved as
point sources.

7.1.3 Technology Options

The most common water supply technology presently used in the
district is piped gravity system with public taps as collection
points. In limited cases, mainly in bazaar areas, some individual
houses have private connections. Gravity piped schemes will
continue to be the main technology also 171 the foreseeable future.
With regard to the size of tne schemes, the operational records oi
the existing schemes (Chapter 3.5.2) show cleatrly that small
systems covering one or few clusters only are more reliable thah

the larger schemes.

Springs with low yields can be protected, improved and used as
point sources for water supplies. Also non-flowing point sources
(kuwas) can be protected as point sources.

When gravity systems are not possible due to the high
elevation of the consumption areas pumping wculd be required. In
the present situation, where the economic potential of the
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community to pay for high operation costs is poor and problens on
the regular supply of fuel and spares exist, pumping schemes should
be constructed only in very special eaircumstances. In such
situations sustainable operation and m~ ...tenance system must Dbe
assured. In some limited cases, where a ieasonable size, perennial
river exist nearby, hydrams could be used for fuel-free pumping.
Where possible, pumping of water supplies should be connected with
the small scale hydro-power projects. Rainwater collections systems
should be considered on pilot basis in hilltop areas.

7.1.4 Costs

For the planning purposes the following unit costs for
construction and O&M and economic life times are used:

Capit=al cost O&M cost lifetime
NRs/cazita NRs/capita/yr years
Gravity piped W/S 1600 20 20
(small schemes)
Protected springs 400 10 10
Rehabilitations of
piped W/S 1000 20 20
Completion of schemes
under construction 800 20 20

Completion of an ongoing water supply scheme is estimated to
cost on average 50 % of the cost of a corresponding new scheme.

7.2 Planning Criteria

7.2.1 Planning Horizon

The plan covers the period of 1992 - 1997 (the period of the 8!
Five Yeaﬂ Plan) and gives the onutline for 1998 - 2002 (the period

of the 9" Five Year Plan).

7.2.2 Consumers to be Served

The Plan focuses on the human consumption, thus covering
domestic, institutional, commercial and small scale industries'
demand in rural areas and cor- - '1al centres. A moderate provision
(20 8) of the water demand for ~'mestic animals is made but major
industries and irrigation are :.ciuded.






7.2.3 Service Levels

The water supply covErage targets have heen set according to
the recently published 8" Five Yesr Plan. The definition of the
coverage has been done according to the design guidelines of the
Department of Water Supply and Sewerage and falls hence in to the
Service Level 1 (good) defined in the chapter 3.6.3 of this report,

The Plan aims at improved water supply service for increased
number of people. People receiving a good service level (see
Chapter 3.6.3) are expected to increase from the present (1993)
14 $ to 72 % in 1997 and 100 % in 2002. The tarcget i1s to provide
good quality water at 45 lcd within a woiking distance of not more
than 15 minutes (750-200 meters) and ri'—mplied round the year for
more than 6 hrs a day.

In the difficult hilly environment of the Palpa District these
requirements, particularly the walking distance and the time, might
have to be relaxed when suitable sources for gravity water supply
do not exist. This means that when a scheme is designed for =
community . where part of the population lives at unserviceable
elevations, consideration should be given to locate the water
collection point (taps/point sources) as near to the community as
technically feasible. This can also be defined by saying that part
of the population will remain in Service Lerel 2. This has also
been taken into consideration in the cost calculations of the Annex
8, where those people, press..cly receiving Service Level 2 by
improved water supply (gravity or protected spring), will not be
taken into the investment prog:amme.

Water will be distributed mainly through public taps and point
sources. Individual connections are planned for rural health posts,
for institutions and administrative oremises and for a limited
number of commercial and privatz consumers in the urban areas
(Tansen). One public tap should not serve more that 120 peopie

(design population).

7.2.4 Water Quality

wWater supplied to the consumers should in principle meet the
guideline standards set by WHO. However, since treatment of water
is practically wunfeasible in most i the schemes, the Plan
emphasizes the selection of a good quality source and its
protection in order to secure good quality water even without
treatment. This means that springs are preferred over other types
of water sources e.g. streams, ovpen wells and alike.
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7.2.5 Technology

For the reason of sustainec operation and maintenance, only
gravity systems or point source watéer supplies are included in the
Plan. Cost and design data as well as operational experience from
rainwater collection systems is too limit~2 at this stage, to allow

for any reliable planning.

The technology used must take into account the socio-cultural
aspects as described in chapter 6. Based on them and on the poor
operational records of the large schemes the Plan recommends small
systems of maximum 10 taps outside urban areas. Larger systems
should be broken into smaller sub-systems with 1ndependent tanks
and distribution networks. The locations of wells and, in case of
piped water supplies, the boundaries of ~he distribution network,
tap locations, siting and number of the tanks should be decided in
cooperation with the consumers.

Health aspects have been included in the planning criteria by
introducing enough water (45 1//d) to increase the present water
use. The Plan also recommends collection points with platforms
large enough for washing, proper drainage systems and properly

protected sources.

7.2.6 Environmental Aspects

Construction and use of predominantly small gravity systems is not
expected to cause any major mnegative environmental effects.
Nevertheless, such works as tree cutting and trench digging,
clearing the tank and intake sites, access roads, etc. can cause
erosion if correct measures are not taken during the preparation of
the work and during construction. Environmental guidclines to be
used in the scheme construction are presented in the Annex 9.

Consumer education in questions c¢i watershed protection and
drainage of the spill water are extremely important and regquire
joined efforts of different organizations, including the forestry,

officials.

7.2.7 Institutional Aspects

The development of the water supply sector requires better
coordination, standardization and exchange of information than at
present. Different implementing/ {1nancing agencies - the
government, donors, NGOs - must agree over pclicies, division of
responsibilities and annual implementation programmes. Better
mutual coordination and planning would result in economical use of
scarce resources and less oveviapping.
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Water supply planning should bhecome an integral part of the
overall district planning and should, therefore, be guided by the
District Development Council and coordinated by the LDO. The annual
development programmes in water supply sector will be approved by

the DDC.

The DWSO will remain as the lead agency in the water supply
sector in the district but will shift its z2mphasis from the direct
implementation and operation more tLowards monitoring and

evaluation.

The role of the communities in planning and implementing of
water supply systems will become stronger and they will assume full
responsibility for the operation and maintenance. For this purpose
Users' Committees will be formed in all water supply schemes.

7.2.8 Financial Aspects

?he Plan is based on a water supply development spelled out by
the 8'" Five Year Plan. The financial considerations are as follows:

- The Government develooment funding will continue at
present (92/93) level, on average NRs 10 million

annually;

- The donor funding must increase about 50 % from the
present (92/93) level, 6 million NRs to about 10 millaion

NRs annually

- If funds can not be made available from the Government or
donor agencies, the private households and NGOs must be
encouraged towards financing the sector

- The consumers will meet all direct operation and
maintenance costs of the water supplies, and will provide
the necessary local materials nnskilled manpower during
the construction (about 20 % ..{ the total cost).

- A considerable shift of financing must take place from
construction of new water supplies towards annual renewal
and rehabilitation of old schemes.

- The consumers must also meet the costs of Tansen water
supply, which at the moment represents a financial burden

to the DWSO.

7.2.9 Priority Criteria

As the community participation and management of watex
supplies 1is the g¢general app ...h of the Plan, no water supply
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development should be started or implemented without the request of
the benefitting community and its full consent and participation.

When such a request and. commitment exist, the Plan gives
priority to the following types of watcor supply development:

~ schemes which serve low service level areas (hardship
areas);

~ schemes having low per capita investment and O&M costs;
- rehabilitation of existing schemes if otherwise feasibly;

~ completion of schemes under consivuction;

- small schemes serving one or few communities (clusters)
only;

—~ schemes which provide for the needs of the poorer fraction
of the community, which does not have their own means tc
improve their water supply situation.

7.3 Development Scenarios

During the preparation of this Plan diiferent water supply
development scenarios were considered representing difforeant
service coverage level and d.l7°-rent technologies.

A scenario based on the continuation of the present level of
financing would result in the availability of investment costs
only, but renewal and operation and maintenance costs would not be
covered. The requirement for renewal and operation & maintenance is
however high, and there costs must be recovered, mostly from the

users.

The technology based on larye schemes, river intakes, or
pumping systems would be more expensive to construct and

uneconomical to operate.

Lower targets (e.g. 70 % in the vyear 2000) in the service
coverage are possible and would be easier to achieve, but are not
in line with the national targets.

7.4 Water Supply Development Plan 1993-2002

7.4.1 General Approach

The water supply development in the Palpa District will Dbe
hased on the community i1nvolvement and community management, thus
the emphasis will on small gravity schemes or poilint sources
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whenever possible and feas:i  '~. Target is to provide good (&
acceptable) service 1level of water supply for 72 % of the
population (203,200 people) by year 1997. The aim is to fulfill the
criteria spelled out 1in Chapter 7.2.3, but their flexible
application is emphasized in the sometimes difficult situations in
the district - improvement of watér supply service 1is more
important than a strict adherence to fixed criteria.

The development of new water supplies will be directed to the
areas where the present service levels are the lowest (i.e areas of
high hardship rating). For practical reasons it would be useful if
one VDC is considered as a unit where water supply development is
completed once a programme is started there (to the extent possible
taking into account the water resources).

In the Plan the communities role ¢ emphasized: water #supply
development should not be forced on ciae people, instead, the
implementation of improved water supplies should only take place
when the benefitting communities request it and are ready to assume
their part in the implementation and operation and maintenance.
Since it is not possible to predict communities' attitude at this
stage, it also not possible tc precisely define which clusters,
wards and VDCs are covered in any given year. Therefore, the Plan
can only give indications of priorities and possible options and
set financial and capacity frames for th. development. A guideline
hardship figures and the listing of the VDCs in the Hardship order
is given in the Annex 4.

The following procedure is suggested for the use of the Plan
in the preparation of annual - .lementation plans:

1) The requests from the communities are filed/collected in the
DWSO.

2) Preliminary costings of the requests up to the coverage
suggested in the Plan is made using the Plan data (Annex 4).

3) The DWSO puts the requests into the priority order using the
hardship rating presented in the Plan (Annex 8) and the
preliminary costings.

4) This list is then discussed in the District Water Supply and
Sanitation Coordination Commnittese (see Chapter "7.4.3
Institutional Development") and preliminary financing plan is
drawn up, including HMG, donors and NGOs.

5) These costed, prioritized lists of requested VDC programmes
with possible financing opticns are then forwarded to the DDC
for their consideration and approval.
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The approved annual water supply development programme 1is
binding for all implementing agencies - the DWSO; the donors and

the NGO's.

7.4.2 Water Supply Coverage

People receiving good and acceptable service level (1 & 2)
of improved water supply is expected to increase from the present
(1993) 41 % to 72 % in 1992 and 100 % in 2002. The estimated
development of the water supply coverage 1in VDC's is presented in
Figure 16.

The coverage target of 72 % in the year 1997 is an average figure
for the district and the individual VDCs have variable coverage
figures, some are higher some lower than 72 %. This somehow
reflects the availability of water sources and hence the costs of
implementation. The VDCs with abundant potential sources would be
covered quicker and with less cost, than those having scarce
sources and long pipelines.

Figure 16. Water Supply Coverage 1993-2002.
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7.4.2 Water Supply Development

The water supply development in Palpa District duraing 1993-
2002 takes place in three categories:

1. Completing the ©present watzr supply construction
projects;

2. Rehabilitation of existing water supplies;

3. Construction of new water supplies.

Table 14. below shows <Liiz summary to the implementation
programme. A more detailed deczcription (VDC wise) of the water
supply development is presented in Annex 8.

Table 14. Water Supply Implementation Programme

1994-1997 1998-2002

Item No of Popul. Cost, No of Popul. Cost,

systems served mill. systems served mill,

NRs NRs.
Completion
of ongoing
projects 22 10,234 8.2 - - -
Rehabilitation
of existing
system 90 20,300 20.3 - - -
Construction of
new gravity
systems 150%* 33,600 53.7 270%* 59,300 94.9
Construction of
new point
sources
(protected
springs) 220 22,000 8.8 250 24,400 10.2
Renewal of
facilities,
5 % annually 51.0 97.4
TOTAL 482 86,134 142.0 520 84,700 198.5
* Average scheme size same as at present, 1 e. 220 pers./schene,
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The projects to be completed and rehabilitated are shown in
the set of District Maps, 1:25,000 in Volume 2.
7.4.3 Institutional Development

Sector Coordination in the District Level

The district office of the Depart~:nt of Water Supply and
Sewerage will remain a lead agency in the water supply sector 1in
Palpa District. Its role will change from the present
implementation oriented more towards monitoring and evaluation.

The coordination of the water supply and sanitation activities
in the district needs to be improved considerably. To facilitate
this a District Water and Sanitation Coordination Committee shall
be established under the chairmanship of the LDO and meeting
regularly 3-4 times a year to discuss &aud review the progress of
ongoing programmes and projects and the future plans. The District
Engineer, who will be the secretary of the Committee, will prepare
the necessary progress reports, plans and other documents for the

Committee's consideration.

The Committee will reccumend the annual implementation
programme as outlined in the chapter "7.4.1 General approach' to
the DDC. It should also prepare annual financing plans,
recommending which VDC/water supply scheme should be taken by which
implementing agency. This would minimize parallel planning and
implementation activities. It is econcmical for one implementing
agency to work in a limited area and take new areas in the

proximity of old ones.

The Committee should facilitate for coordination between water
supply, health education and sanitation programmes. An attitude
change towards good health, hygiene and sanitation practices can be
achieved among the population when the community is already working
for improvement of their water supply. Sanitation campaigns are
also better received by the communitiee simultaneously with the

water supply improvement.

Common operation and maintenance policies and division of
responsibilities should be agreed upon in the Committee. The
questions like "Will the DWSO give pipes and fittings to the broken
British Gorkha constructed schemes?" must be discussed. The
revitalization of the O & M systems of the old existing schemes
(formation of the Users' Committees, training of the village
maintenance workers etc.) should be di-cussed and actions agreed

upon.
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The Committee should comprise at least the following members:

- LDO, Chairman

- District Engineer, DWSS, Secretary

- District Public Health Officer

- Representative of each donor programme having a water
supply and/or sanitation compoient

- Representative of each NGO Programme with water supply
and/or sanitation component

Manpower Development of the DWSO and Other Agencies

The implementation level, required for the achievement of the
coverage target of 72 % 1in the vyear 1997, 1is about 21,000
population covered (rehabilitation included) annually. This puts a
considerable pressure on the existing institutions and manpower
resources. The output of the present impiementing agencies can be
estimated from the ongoing schemes (Table 5.). Water supply systems
for 11,000 population was found to be under corstruction during the
field survey. If a three year period for completing all schemes
under design and construction is allowed, the annual output would
be something in the region of
5,500 people. To achieve the targets set by the 8th Plan the
institutions' output must be increased considerably from the
present level.

Table 15. gives some estimates of the manpower requirement.

It is noticeable, that the present manpower structure of the
DWSO is geared and burdened by running the completed systems,
especially Tansen water supply. Alternative management systems must
be created for these water supplies, hence freeing the government
from the excess burden of employing so many people.

The annual implementation of about 21,00 people consists of on
average 95 small projects (220 population on average) to be
completed every year. As for a small prc_ect, the completion time
(actual construction work; 1is maximum 2 years, 190 systems are
under construction at any one year. For efficient implementation
these small systems should be located near to each otheér,
preferably several systems under implementation in one VDC. If on
average 5 systems are assumed in one VDC and 2 technicians (dne
senior, one junior) to work in one VDC, a total of 38 senior and
another 38 junior techncians are required. One overseer is required
to supervise 3 technicians. These assumptions are used as the basis
of the manpower plan in the Table 15.

The changing responsibilities of DWSS wil1 be reflected in the
organization structure and personnel developma:nt - more inputs are
required in planning and design, coordination and community
promotion. The present set up 13 also not able to cope with all the
implementation requirement. ~he actual implementation and
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construction will be more spread out - to other agéncids and the
private sector.

The manpower within the DWSO will also be upgraded, so that
peon's posts would be upgraded to technician posts. New posts of
engineer, community promotion &fficer, overseers and technicians
must be created and respective training programmes to upgrade the
present staff to be implemented.

Table 15. Manpower requirement

sStaff Group 1992 1997 - 2002
(Present) (Proposal)
DWSO DWSO Other
(including Tansen w/s) Agencies
Senior technical staff (Engineers) 4 2 1
Overseers 7 15 9
\Senior Technicians (WSST) 8 23 15
Junior technicians 56 23 1 5
Peons and other staff 31 - -
Community promotion officer - 1 1
Administrative staff 7 7 -
Total staff 112 71 41

The Logistics

The facilities of DWSS need to be improve which means that the
present plot reserved for DWSS use have to be expanded. The
priorities are:

- Permanent office, stores and workshop
- Survey equipment

- Workshop equipment

- Office equipment

- One vehicle, 4-wheel drive

- One tractor with trailar
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7.4.4 Operation and Maintenance of Water Supplies

The operation and maintenance of gravity piped schemes and
point source water supplies should be the responsibility of the
communities through the Users Committees and the Village
Maintenance Workers employed by the UC's.

As planned by the HMG, the schemes presently operated by DWSS
should be gradually handed over to the users. The handing over
requires in most cases the following activities:

- rehabilitation of the scheme. so that it is technically
fully functional and can be handed over;

- formation of the Users' Committee;

- training of the Users' Committee in the management of the

water supply schemes - mobilization of people for the
maintenance activities, fund collection, accounting,
etc.;

- training of the village maintenance worker(s);

- signing of the official handing over documents (Owner's
Red Card) as specified in the MYPP Directives of the year
2047,

In case of large schemes, where the forming and functioning of
a Users Committee may by difficult, other alternatives should be
considered. Tansen water swv-,'y should be handed over to the
National Water Supply Corporation or the municipality, so that
reasonable users' charges could be introduced.

A specific unit or section - Operation and Maintenance
Section, as stipulated in the new organogram of the DWSS - should
be established in the District Water Supply Office for supporting
the Users Committees. Every gravity scheme and point source (except
the private ones) should be visited at least once a year and a
maintenance report should be prepared on it. The unit should
support the users' committees by:

- Training the users' committees and village maintenance
staff in questions of operation and maintenance, both
technical and non-technical;

- Training and motivating tha users' committees in
questions of fund raising fcr Lhe maintenance work;

- Providing necessary technical support, i.e. surveys,
designs and cost estimates {or the repair activities;

- Providing on-site manpower support (technician) to the
communities undertaking complicated repair activities;

- Through regular monitoring and keeping up district level
data-bases of the condition of the water supply systems;
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7.4.5 Costs
The total capital costs of the water supply sector in Palpa

District are presented in Table 16. below. These costs relate to
the development plan presented in Table 14 and VDC wise in Annex 4.

Table 16. Water Supply Capital Costs

Costs, NRs mill.

1994-1997 1998-2002
Water Supply Development 142.0 1 98 .35
DWSS Institutions Costs
- PFacilities 5.0 5.0
- Equipment 5.0 5.0
Total 152.0 208.5

The total recurrent costs of th2 water supply sector,
excluding the maintenance costs of private facilities, are in Table
17. below:

Table 17. Water Supply Recurrent Costs

Costs, NRs mill. 1993-1997 1998-2002
O&M of Water Supplies 13.0 24.3
DWSS staff and operations 10.0 ) 10.0
Total 23.0 34.3
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The total cost are presented in Table 18.

Table 18. Total Water Supply Costs

1993-1997 1998-2002
Costs, NRs mill.,  -~=-—-————ce—emmm e
Total ! nual Total Annual
Water Supply
-Capital Costs 152.0 38.0 208.5 41.7
-Recurrent Cost 23.0 5.8 34.3 6.9
Total 175.0 43,8 242.8 48.6

7.4.6 Financing

The financing of the capital and r-current cost will be shared
between the government, donors, NGO's »2nd the beneficiaries. The
beneficiaries contribution is the value of the labour ard material
provided during the implementation. The direct O&M cost of water
supplies are expected to be fully met by the beneficiaries,
although some provision for government contribution is made to meet
the cost of the follow-up ant technical support.

Table 19. Financing of Water Supply Costs

1993 - 1997 1998-2002

NRs mill. NRs miil.

Total Annual & Total Annual L)
CAPITAL COSTS
~-Government 40.0 10.5 26% 50.0 10.0 24%
-Donors 49.6 9.3 33% 76.8 15.4 37%
-NGO's 32.0 8.0 21% 40.0 8.0 19%
-Beneficiaries 30.4 7.6 20% 41.7 8.3 20%
Subtotal 152.0 38.0 100% 208.5 41.7 100%
RECURRENT COSTS
-Government 10.0 2.5 43% 10.0 2.0 29%
-Beneficiaries 13.0 3.3 57% 24.3 4.9 71%
Subtotal 23.0 5.8 100% 34.3 6.9 100%






-\ - -

70

When compared with last few years expenditure.and the present
- 1992/93 - budget, the above financing plan for 1993 - 2002 means
considerable increment in the annual capital expenditure. It also
requires transfer of funds from only new construction towards
rehabilitation, renewal and operation and maintenance. The
beneficiaries share will obviously increase due to the increased
implementation volume and, particularly due to the rapidly
increasing number of community managed water supply systems.

There is a big increase to be expected in the operation and
maintenance costs, most of whizl is, however to be financed by the
beneficiaries. The present operation and maintenance budget of the
Government represents only 25 % of the estimated operation and
maintenance costs. As the operation and maintenance policies of the
government are yet to be detailed and implemented on the national
level, it is difficult to say, what is the Government's share of
the operation and maintenance costs. Tt is however clear, that
considerable funds have to be generated in the local level to cover
the considerable annual operation and maintenance costs of the
growing number of the water supply systems.

7.4.7 Risks

There are several factors which may hinder achieving the
targets set out in the Plan:

1. Sufficient funds are not made available, either from the
government side of from the donors. The most crucial is
the donor contribution, which is 33% of the capital
costs. As the future of the presently running donor
programmes (FINNIDA) is not clear, this risk factor may
turn out to be grave;

2. The available manpower for the implementation may create
a serious bottleneck for the water supply implementation,
operation and maintenance. The development of the
manpower base is relatively slow and it has not happened
simultaneously and in relation to the 1increase of
available funds. T.:¢ implementation capacity and the
present output of the institutions is also not sufficient
to undertake such a big increase in the implementation
requirement;

3. The water resource for individual villages and clusters
may not always be easily available and much higher costs
are resulted than generally estimated in the Plan. It is
also most obvious that some of the settlements located on
the top of high ridges can not be supplied if the
principle of not constructing pumping schethes 1is
followed;
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4. The operation and maintenance does not function properly,
therefore, the completed water supplies do not provide
the expected service. This can be avoided through strong
0O&M support system and careful planning, design and
construction of the schemes;

All the above risks are real but mostly manageable. If they
can not be avoided the result will !e a slower pace in the
implementation or a poorer than expected service level due to the
inadequate operation, maintenance and renewal of the water supply
systems.

8. SANITATION DEVELOPMENT PLAN
8.1 General Approach

As shown in Chapter 3.8 the sanitation situation in Palpa
District is poor (11 % of households in the rural areas having a
latrine) and very little is being done for its improvement.

In this Plan it is recomr-- led, that the hygiene education and
sanitation promotion programmces are incorporated as essential
components into the existing health education programmes. At the
same time, there should be good coordination and co-operation with
water supply development programmes.

This plan recommends simple pit latrines and VIP (Ventilated
Improved Pit) latrines to be promoted in the district. Many of the
past programmes of promoting pour-flush latrines, often with a
considerable subsidy, now face serious maintenance problems. The
pour-flush latrine requires a considerable amount of water for
proper operation and is not feasible in households with no house or
yard water connection. In schools, health posts and semi-urban
areas, pucca type VIP 1latrines, 1including an emptiable
alternative, are recommended.

The main objective of the sanitati~n programme is not latrine
construction, but a formation of hygienic sanitary habits. The plan
therefore recommends hygiene education programmes and sanitation
promotion without subsidy. Best results are achieved, when people
are motivated to build their own 1latrines, after they have
understood the necessity of the latrines for improved health.

Subsidy is only needed for school latrine and health post
latrine programme, which concentrates on providing a sanitary
environment for these institutions, as an addition to the hygiene
education work. The subsidy rate for these latrines is same as for
the water supply systems.
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Apart from sanitation promotion, the work in the villages
would include improvement of the environment by introducing waste
disposal and drainage.

In the sanitation promotion programmes, the qualified
motivational manpower is the key issue. If each VDC would have a
sanitation promotion person, a village health worker and in each
cluster, a community health volunteer , a viable hygiene education
and sanitation promotion programme: could be implemented. This
requires an additional manpower (compared to the present government
set up) input of village hygiene promoters (village based), one per
VDC.

8.2 Sanitation Development

The sanitation development in Palpa District emphasizes health
and hygiene education and sanitation promotion and comprises the
following components:

1. Manpower development and training

2. School and health post latrine programme

3. Hygiene education and latrine promotion programme in the
VDC's

4. Hygiene education programme in the schools

Manpower development and training

The magnitude of the sanitation development can be directly
estimated by the manpower input into the programme. The following

inputs are proposed:

- Community Health Volunteer programme to cover all the
VDCs in the District by the year 1995, Training programme
to produce on average 2 CHV per ward means that about
1200 CHV will be trained altogether. They are in the
process of being trained, most wards have already been
covered with at least one CHV.

- Training programme for all VHWs and health post personnel
to manage the hygiene education and sanitation programme,
the supervision and follow-up of the CHVs' work.

- Training programme ,or school teachers to implement
hygiene education in schools.

- Appointment . of one hygiene and sanitation training
officer in DHO's office.
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Palpa District has 9 Ilaka health posts and 4-ordinary health
posts. These would provide a viable infrastructure for a community
sanitation and hygiene education programme, implemented through
village health workers, community health volunteers and schools.

At the moment many of the remote health posts are undermanned,
suffering from the lack of equipment and not properly managed. The
posts for the necessary manpower are, hownver, there. The personnel
is only not motivated to stay at these remote outposts.

These problems c¢ould be best solved by choosing local
personnel for e.g. village health worker training and posting
professional staff in the health post near their home area.

Starting sanitation and hygiene education programme needs a
lot of institutional support, especially in terms of training and
motivation of the existing staff. As the infrastructure (buildings
etc.) 1is however already there, this will not require major
investments. The main task will be manpcocwer developnent by
retraining, motivating and when necessary, screening the existing
manpower.

Follow-up systems of the pecsonnel working at the field level
must be created. Personnel posted in the villages, must be
regularly visited by the egiipbrvisory staff. Community health
volunteers must be visited in their villages and invited for mutual
gatherings to discuss their progress and programmes.

Extensive training programmes are required to create the
hygiene education and sanitation promotion skills for the existing
manpower. Training programmes for community health volunteers must
be initiated. These training costs will also form the main part of
the costs required for starting the hygiene education and
sanitation programme.

A proposed organizational structure of the hygiene education
and sanitation programme within the MOH is shown in Fig 17.

T
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Figure 17. Institutional arrangement of Hygiene Education and
Sanitation Promotion.

VILLAGE HYGIENE EDUCATION AND SANITATION PROGRAMME

a
IDISTRICT HEALTH OFFICE]
|
[ |
[HEALTH POST] I[HEALTH POST|
IVILLAGE HEALTH WORKERS)| [VILLAGE HEALTH WORKERS|

ICOMMUNITY HEALTH VOLUNTEERSI [COMMUNITY HEALTH VOLUNTEERH
School and health post latrine programme

There are 13 health posts, 429 primary schools, 47 middle
schools, 40 high schools ar® 3 campuses in the district and
practically none of them ha:s sny sanitation facilities.

The programme will aim at constructing sufficient number of
VIP latrijzs in all health posts and schools by the year 1997. This
means that about 500 latrine wunits will be constructed.
Construction of the latrines will be done by the DWSO with the
financing coming from HMG or from a donor programme.

The latrine construction programme will include a training and
follow-up component to ensure that the facilities are well
maintained after completion.

The programme will be closely coordinated with the water
supply development to ensure that no latrines are built in the
schools or health posts where there is no water supply.

Hygiene education and latr:ine promoticu programme in the VDC's

The programme will be part of the MOH's health education
programme and will contain the following components:

1. General health education campaigns by the DHO's staff;

2. Hygiene education and latrine construction ptromotion by
the CHV's in their respective clusters
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3. Provision of promotion material for hygiene education and
latrine construction
4. Technical assistance by DWSO in latrine construction

Hygiene education programme in the schools

This programme will 1linked with the school 1latrine
construction programme and the teacher's training programme. It
will include general hygiene education in the schools and
practical training in the proper use andi maintenance of latrines.

The construction of the latrines in the households depends on
the promoters' ability to change the prevailing attitudes towards
improved hygiene and to create a need for improved sanitation.
Therefore, it is difficult o project the development of the
coverage of the improved sanitation. It is obvious that at the
beginning the progress will be slow but will eventually speed up
when the campaigns gain momentum. The following targets for the
sanitation coverage can be set:

Figure 18. Target for Sanitation Coverage
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8.3 Institutional Development

The lead agency in sanitation promotion should be the Ministry
of Health. Ministry of Education and Culture would be responsible
for sanitation and hygiene education in schools.

The Department of Water Supply and Sanitation is resbdhsible
for all the technical support needed for the sanitation programmes.
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This mainly means, that the DWSS would produce the necessary
designs and cost estimates for different type of latrines. The DWSO
would also organize the sanitation in schools and health posts,

connected with the water supply programmes.

The above organizations are already in place and functioning
in Palpa.

8.5 Costs and Financing

The total cost of the sanitation programme include the
following costs:

- training and follow-up cost of the community health volunteers
- training and follow-up cost of the village hedlth wotket#

- training and follow-up cost of the school teachers

- investment cost of the school latrines

Table 20. Sanitation Development Costs

NRs. Mill.
Annual costs 1994 1997 2002
CHV, VHW and
school teachers' basic
training programme 0.6 0.3 -
School latrine
investment 3.1 3.1 -
Hygiene education and
latrine promotion
(follow-up costs) 0.5 1.2 1.2
Total annual 4.2 4.6 1.2

Total cost for the sanitation development in 1994-2002 would
be NRs 48 mill., in the 1994 cost level.
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9. FOLLOW-UP OF THE PLAN

9.1 Use of the Plan

The Palpa District Water Supply and Sanitation Plan should be
used as guideline when selecting priorities for and implementing
water supply and sanitation development, making institutional
arrangements, setting annual development targets and preparing
budget estimates and when considering the use of a specific water
supply source. The Plan can be used as a source of base information
when commencing feasibility studies of in:ividual schemes. The Plan
also gives other development agencies information about present
water supply and sanitation situation in the district and the
future sector development. The Plan is the main tool in
coordinating the water and sanitation sector activities in the
district.

9.2 Updating of the Plan

The actual development hardly ever follows precisely any plan
and the same will be the case with this Plan also. Regular updating
should therefore be an inseparable part of the planning process.
The key information - the water supply and sanitation situation and
the service levels and cover:~s - should be updated annually as
well as the targets and estimec:es. This should be carried out by
the District Engineer and his regular staff. A major updating and
revision should take place at least every 5 years when the Plan
report and the attached maps are revised. This should be carried
out by the District Engineer and his staff with some assistance
from the Regional or Central offices of the DWSS.

9.3 Collection of Planning Data

Accurate and comprehensive data 1s essential in both
preparation and updating of the Plan. In order to improve the
quality of data and to avoid the major data and information
collection exercises included in the preparation of this report, it
is essential that regular data collection, processing and storing
is arranged in the District.
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FIELD SURVEY FOR THE DISTRICT WATER SUPPLY DEVELOPMENT PLAN

General

The main objective of the Field Survey of the District Water Supply
Development Plan (DDP) 1s to find out the existing water supply
situation in district with respect to hardship, reliability,
quantity and quality. This goal could be achieved only bv extensive
field work, visiting all the clusters in the district.

Private households and many agencies have implemented the water
supply schemes in the district but records were not readily
available. As this was the first time to embark on this kind of
work, a seminar was organized to discuss planning and strategies.
Hence 2 days seminar was took place in fourth week of September in
1991 and was participated by Deputy Director General (DDG),
Regional Director (RD), Project Manager of RWSSP, 6 District
Engineer (DE) and all responsible Consultant staff.

Working procedure

Field questionnaires were developed in 5 sets, 2 for technical
evaluation and 3 for general data collection.

Considering the existing manpower situation of HMG, it was agrced
to hire temporary high school level enumerators and overseers to
supervise them. Overseer’'s task was to supervise the enumerators’
work and technically evaluate all the gravity schemes 1in the

district.

In total 9 overseers and 45 . inerators were hired for the Palpa
field survey.

Questionnaires were field tested and modified after testing.
Computer specialist then modified the guestionnaire to facilitate
the computer entry and developed the data base programmes. One
computer person was hired to enter the data.

Field survey in Palpa started in December 1992 and was completed in
February 1993 hence the total time of the field survey was 10
weeks.
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Data collection for maps

Readymade maps showing VDC dnd ward boundaries were not available,
land survey department of Palpa was approached to preparel:25000
map from 1:2500 land use maps.

This job took considerable time but gave reliable VDC and ward
boundaries.

The overseers plotted relevant information on to these maps and
draftsmen transferred these information on to the final maps.

Procedures in the field level

Each group consisted of 1 overseer and 5 enumerators surveying one
VDC. Total 9 groups were working in adjoining VDCs to enabel easy
communication and sharing of information. The whole District was
covered in the same manner.

After completing the data collection work in entire district,
sample rechecking was conducted in 30 wards of 15 VDC in different
location by exchanging the enumerator who were completely unknown
to the new VDC.

The out put was compared with previous work and was found
satisfactory. The difference in total number house holds & total
population was 2 % in both, which can considered to be rcasonable.
This difference is due to isolated dwellings in remote areas. Over
all result of rechecking was satisfactory.

Time and manpower regquirement

The field survey was undertaken by 9 overseers and 45 enumerators
in 10 weeks, 2 1/2 months.

Two types of manpower were involved in the Palpa District
Development Plan as follows:

a) Field staff { 9 overseers & 45 enumerators)

b) Office staff; Apart from logistic support from office
following manpower was involved in the preparation of the DDP:

Full time Senior Engineer 1 No.
. Full time Draft-persons 5 Nos.

Full time computer person 1 No.
. Part time computer specialist 1 No.
Part time expatriate 2 Nos.

OV F N
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Total man months used is given below : .

1. Senior Engineer 3 mm
2. Overseer (9 x 2.5) 22.5 mm
3. Draftpersons (5 x 9) 45 mm
4, Computer person (1 x 5) 5 mm
5. Computer specialist {1 x 4) 4 mm
6. Expatriate (2 x 1) 6 mm

Mapping Exercise

This is most sophisticated and time consuming task in the
preparation of the DDP.

0ld (1961) Survey of India topographic maps (1:50,000) are
available, but were outdated in terms of settlements, place names
and roads. Those maps do not have any administrative boundaries
presented on them. It was decided to update and amend these maps.
These maps together with the aerial photographs (1:25 000) werc
used for preparation of the water supply maps. To cover the whole
Kapilbastu district 18 numbers of Al =si12e sheets are required. As
each finished map consists of 5 different "layers", total of Y0
sheets need to be drafted. The "layers” of one sheet of the map are
the following:

1. Contour map : This sheet contains at on 100 feet
interval.
2. River map : This sheet contains the rivers streams

and their names.

3. Boundary map: This Contains all the boundaries from
ward to international boundaries.

4, Road map : This contains roads, public building,
number of households and settlement
reference.

5. Water Supply map : This contains all the water supply
components, water sources and scheme
names.
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Annex 2
Drinking Water and Sanitation
Ref: Eight Plan (1992-1997) Summary
(Unofficial Translation)
His Majesty’'s Government
Natioinal Planning Commission
Nepal, July 1992.
Objectives

The basic objectives will be to

1.

Provide drinking water facilities to 72 percent of the
population by the end of the Eight Plan period, consistent
with the long term objective of providing drinking water
facilities to the entire population within the next 10 years.

Extend knowledge and serviccs related to personal and domestic

hygiene and environmental sanitation to the maximum number of
people.

Policies

1.

2.

Priority will be given to small scale and cost effective
projects.

Drinking water facilities will be extended in the Terai region
through shallow tubewells, deepset tubewells and maintenance
and repair of the existing water sources.

Rural drinking water and sanita::on programmes will be
integrated and implemented with women's involvement,

Existing irrigation systems will be improved and arrangements

will be made to utilize them for the supply of drinking water
as well.

The involvement of local communities will be made mandatory in
all phases of the project, i.e., identification, formulation,

implementation and operation and maintenance.

NGOs, local bodies and the private secltor will be involved 1n






10.

11.

2

the rural areas of the Terai for the installation of shallow
and deep tubewells, the construction of wells, operation and

maintenance. Piped water supply projects with the maximum
coverage of 500 people will &also be carried out 1n similar
manner without the 1nvolvement of the government. His

Majesty’'s Government will make matching grants available for
the execution of such projects, the rest being borne by the
consumers.

Sewer lines will be constructed and extended in major towns.

Public awareness on sanitation will be raised through training
programmes, health education and promotional campaigns.

The support of users will be mobilized to reduce leakage in
water supply.

The formation of companies to execute water supply projects
will be encouraged. Loans will be made available through
banks and His Majesty's Government will provide certain
grants.

Municipalities and District Development Committees will be
involved in urban area drinking water programmes. Repair and
maintenance works will be carried out on existing systems to
increase water supply. Improvements will be made ih the
supply of water even during dry seasons, by developing
alternative sources of water in feasible areas.

Targets and Programmes

During the Eighth Plan period, drinking water facilities will
be extended to and additLidoual 7,199,000 people, ihcluding
6,756.000 people in rural areas and 443,000 people in urban
areas., By the end of th eighth Plan period, 15 million people
or 72 % of the total population, including 13,455,000 people
(72%) in rural areas and 1,615,000 people (77%) in urban
areas, will benefit from drinking water facilities.

During the Eighth Plan period, sanitation facilities will be
extended to an additional 1,573,00 people, including 1,159,000
in rural areas and 414,000 i1n urban areas. By the end of
Eighth Plan period, 2,658.000 or 13% of the total population,
including 1,672,000 (9%) 1in rural areas and 1,013,000 (48%) in
urban areas will benefit from sanitation facilities.

The feollowing programmes will be carrled aul in order to meet
the targets
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Drinking Water Supply Frogramme
Tubewell Programme

About 60,559 new shallow tubewells (including artesian},
deep set tubewells and wells will be installed in rural
areas of the Terai. This will benefit 4,057,000 people.

Spring Protection

An additional 268,000 people will benefit from the
protection and improvement of some 8,000 sources.

On Going Projects

An additional 1,404,000 people will benefit {rom the
completion of about 500 on-going piped water supply
schemes.

New Projects

New pipe system projects will be 1nitiated and completed
during this plan period which will benefit an additional
1,027,000 people.

Kathmandu Drinking Wa*'.-r Supply

An additional 83,000 people in Kathmandu Valley will be
provided drinking water facilities during plan period.
The leakage of water supply will be reduced from the
present 40 % to 30% by the end of the plan period.

Urban Area Drinking Water Supply Projects

During the Eighth Plan period, 28 urban area drinking
water supply projects will be renovated and extended for
the benefit of an additional 360,000 people.

Sanitation Programme

During the Plan period 2,000 model latrines will be
constructed at various schools, health posts and drinking
water projects, for the benefit of 20,000 people.
Another 50,000 private latrines will be constructed by
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motivating people which will benefit an additional
300,000 people. About 100,000 people will benefit {rom
the construction of Sewer lines in urban areas outside
the Valley. The construction of new sewer lines within

the valley will benefit about 245,000 people. 9,000
latrines will be constructed outside the valley to
benefit 54,000 people. Programmes implemented by

national and international nongovernment organizations
will benefit and additional 695,000 people. Some 15,000
latrines will be constructed, combined with bio-gas
plants. An addaitional 90,000 people will benefit from
this scheme, to be wundertaken by bio-gas company.
Another 69,000 people will benefit {rom Lhe construction
of private latrines in urban areas,

Implementation Arrangement

Of the total physical targets in tlie drinking water and
sanitation sector during the Eighth Plan period, about 60
% of the target in the drinking water sector and 54 % of
the target i1n the sanitation sector will be achieved
through the execution of programmes by NGOs, private
sector entrepreneurs, companies and local bodies.

Financial Provisions

A total of Rs.6,273 million has been allocated for
drinking water and sanitation programmes during the
Eighth Plan Period.
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ANNEX 3
PRESENT WATER SUPPLILES:

LIST OF GRAVITY SYSTEMS






§.1. SCHEMB RAMR SUB SCHEME NAMR INP.
ll BY
1 GRAJA W/S SCHENE BGK
BAGHA POXKBARATEOX W/S P. BERUWA CHIDITAR W/$ PRO. BGR

‘ MATHILLO BHUTUKE W/§ SCH. BGR
KATRILLO JAUPOKHARA W/§ § BGR

5 GAPJURG W/§ PROJECT BGK
GAPTURG W/§ PROJEC? BGK
GHYRGSING W/$ PROJECY BGR

8 CRHARAR DANDA W/S BCHEME BGR

JF RAMAI DARDA W/S SCHENE BGK
ARSI DARDA W/S SCHEMR BGR

11 BATTA W/S SCHEME BGR
LOHAREARG PRIN.SCH.N/S §. BGN

‘ LOHARERG W/S SCHEME BGR
TALLO MATHI. MALANG W/S § BGH

15 GAD NOKHI W/S SCHEMR BGN
MATHILLO MALANG W/S SC. BGR

TARSER BAGAR PALIKA W/S PRUNSARE W/S PROJECT BGR

18 GUNDRATURG W/S SCHENE  TATO PARI W/S SCRENE BGH
ICAHR DANDA W/S SCHEXE  KHARI GAIRA W/§ SCHEME  BGH

‘ LER CHIRI W/S SCHEME LEK CRIDI W/S SCHEKE BGK
21 BAPTUR SCHOOL /S PROJECT BGH

E ABCHALE-7 W/§ SCHEME ADAKARA W/S SCHEME D¢
ARCHALE -5 W/S SCHEME  SIMAL DARDA W/S SCHEME DDC
3 ARCHALE -9 /S SCHEME  BARGUWA W/S SCHEME Doc
BARD] PORHARA ¥/ PROJECT BAKJEA W.K0.5,9 W/S PRO. DDC

‘ BANDI POKFARA W/S PROJECTBHUTERI RKEOLSA W/$ PRO. DDC
© BARDI PORHARA ¥/S PROJECTTROULO DORGA ¥/8 ¥.R.1  DOC
BARDI POKHARA ¥/S PROJRCTSARTI W/S PROJECT W.F.2 DDC

‘ BARDI POKHARA W/§ PROJECTCHAIERO W.K.6 W/S PROJECTDDC
BARDI POKHARA ¥/S PROJRCTTHULO PORHARA ¥/S PROJECTDDC

10 BAKDI POKEARA W/S PROJECTSAPARGDI RANA TOLE W/S P.DDC
E BARARDI W/ PROJECT DALAL RIP KROLA PROJECT DDC
BARARDI W/§ PROJECT TINORR SHATAL WR.2 W/S P.DDC

13 BARAKDI WK.3 W/S PROJECT ARCRALE WKO.3 W/S PROJECTDDC
BARARDI W.R0.5 ¥/S PRO. BARARDI W.K.5 W/8 PROJECTDDC

E CHAPARI W/§ PROJEC? SIRIRGA W/S PROJRCY poc
® BRAIRASTEAN W/S PROJECT KALIKA W/S PROJECT e

] BRAISTHAR W/S PROJECT  HATTIVA BAEAR W/S PROJECTDDC
t BEAIRABSTEAR WRO.1 W/S P.DHARI GAIRA WK.1 W/5 P. DDC
BRJATRABSTHAR W/S PROJECTPALPALI DEARA WK.2 ¥/S P.DDC

20 CHHERDI W/S PROJECT CRHERDI WK.7 W/ SCHENE DDC
BORERI GAIRA MAIDAR W/S PBRUNAN POKHARI ¥/S P.  DIC
FRIDIX DEULCHAUR W/S PRO.BHUWANPORHARI WR.1 W/S §.DDC

3 BAUGEA GUMBA W/S PROJECY WRO.1,2 W/S PROJECT DDc

{ BAUGHA GUMBA ¥/S PROJECT DHARADI BAUGHA GUMBA W/SPDDC
E BAUGHEA GONBA W/§ PROJECT ARCRALE TOLE WN.2 W/§ P. DDC
BAUGHA GUMBA W/S PROJECT CHARLURG WK.3 ¥/S PROJECTDDC
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§.K. SCHENE RANE

27 BAUGEA POKHARATHOR W/S P.BARKASETOL WK.9 W/S P.

8 BAUGHA PORHARATHOK W/S P.BERUWA CHIDATAR W/S P.
‘9 BAUGHA POKHARTROK W/S P. DHARADI WK.4 W/S P.

0 BHUGHA POKHARA W/S PRO. KHIR GHAT WR.5 W/S P.

31 BAUGHA POKRARA W/S PRO. JARUWAPARI W/8 PORJECT

2 BOJEADT W/§ PROJECT
3 KEWARACHIDI W/S PROJEC?
34 CHAP PARI ¥/S PROJECT
5 SIKHRE W/S PROJECT
6 PRUKTONG W/$ PROJECY
37 DEURALI DARDA /S PROJEC?
8 RANA TOLE ¥/S PROJEC?
‘9 GAURDI W/S PROJEC?
0 AHIRAX DARDA ¥W/8 PROJECT
41 KEWARACHIDI W/S PROJECT
2 LIDHIN DARDA WS PROJECT
3 CHURDRE DARDA W/S PROJEC?
44 JRIRBHARJYANG W/S PROJECT
5 BADWARI W/S SCHENE
6 YAMKURA W/S SCHEME
47 MAJH BHOTORE W/S SCHEME
48 GAYARODATA W/S SCHEME
lg BEHADI W/S SCHENE
0 DAREINGBATIE W/S SCHENE
51 LAKA CHAUR W/S SCHEME
2 MATHILLO BEARJYAKG W/$S
3 RAI DAKDA W/S PROJRCT
54 GHORBARDA W/S PROJECT
5 ERARBARI DARLAMI W/S PRO.
56 SEITHAR W/$ PROJACT
%7 SHARDEAP ¥/8 PROJECT
58 CHILAODI ¥/S PROJEC?
l:s KA
0 R/A
61 R/A
42 DRARSARBART W/S SCHENE
W63 GEJHA -2
64 GEJRA-{
65 GEJHA -5 W/§
66 GEJRA-3 W/$
67 KHOM DARDA W/S SCHEMR
68 NARUWA W/S SCHENR
69 LAKURI BRANDARI W/S SCHE.
70 POXFARA DANDA W/S SCHENE
71 LAKPAL ¥/S SCHENR
72 XATHILLO JHERMRARG W/S §.
73 CHARRORG W/S SCHEME
T4 PANEYARDI W/S SCHEMR
79 DHAN NAJHA TOLE W/S SC.
78 MARST DANDA W/S SCHEME 8
77 BAGCHADR W/S SCHEME

SUB SCHEME HAME

SIRAN DAKDA W/S SCHEME
SANRARDI W/S SCHENR
SANRKHARDI W/§ SCHENE

CHIDOTAR W/S SCHEME
ADANBARA W/§

TOKSE ¥/$§

CHISA PARI ¥/S

THP.
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nc
0nc
iy
Doc
0oC
il
one
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00e
noc
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il
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e
Doc
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Doe
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Doc
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poe
i
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oDe
thiy
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I
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Doc
noc

FoP

189
13
38
§17
305
b1
105
87
96
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K
128
139
83
124
84
LY
168
141
88
90
m
150
68
25
183
485
134
149
11
168
98
111
13
16
263
mnm
T
185
158
106
146
£9
$
Y3\
in
{33
Us
Y
180

L

9
19
3
48
80
i
11

11
14
13

14
15
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12
99
18
30

1
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12
57
£
83
20
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K[!
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12
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n
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14
1
1
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U
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11
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S.H. SCHEME RAME

78 DEWANPAUWA TILHAR W/S SC.

79 KUWARI KON ¥/§ SCHEME
80 SANG KHOLA W/8

81 SILENGDI W/S SCHENE
82 DABRA W/8 SCHEME

83 KEUNDEARA W/8 SCHENE
84 BHALEBAS W/S PROJEC?

85 PITLUNG CHHAP W/S PROJEC?
86 KHANI CHEAP BHAMJT.W/S P.
87 KHART CEBHAP MALYARG W/§ P

88 TIKADN W/$ PROJECT
89 KEARI GAOK W/S PROJECT
90 KEANI GAON W/S PROJECT
91 KEAKT GAON W/S PROJECT
97 KEAR GAOR N/S PORJECY
9 KRARI GAOR N/S PROJECT
94 KEANI GAON W/S PROJECT
95 WARD 0.9 W/S SCHENE
9 KOLDABNDA W/$ SCEEKE
97 FAITOLA W/S SCHENE

98 DEIKICEAUR W/S SCHENE
99 RUKSE BRARJTARG W/$

lioo AN DARDA W/S

01 KANLADO W/S SCHENE
102 SISFEPANI W/S PORJECY
03 BEALOKEAR W/S SCHENE
04 KARARGA W/S PROJECY
105 STALIRO? W/S PROJECY

06 AARYA BHARJYARG W/S PRO.

‘07 CHAUPARI WS RPOEJC?
08 AAPHAR W/S PROJBC?
09 LUNBAS W/S SCHEMR
‘10 SIR KBOLA W/S SCHEME
11 R/A
112 THONRA W/S SCHEMB
13 NANTAEA ¥/8 SCHEME
14 PHERA W/S SCHEME
115 SURAN DAFDA W/S SCHEME
16 PIPARDI W/S SCHEME
‘17 JEARLEAG W/S SCHEMR
18 BARA TOLE W/S SCHENR
119 SIKBAR DARDA W/$S
20 AANARARI W/S
21 UPALLO KUNWADI W/$
122 PARAYARGHAT W/S
23 ALAICBIGBAT ¥/§
'24 TALLO GHONSING W/$S
25 LONGRURE W/8
26 CHRISDI W/S
t7 AANBA] W/S PROJEC?

8 POKEATHOX W/§ PROJECT

SUB SCHEME RAKE TNP.

BY

oc
oc
00C
onc
ooc
ne
0De
poe
poc
boc
DBC
CHAP KHOLA LAM DANDA W/SPDDC

LIT KHOLA W/ SCHENE

JUKEAPAKI W/S PROJEC?  DDC
URLENI W/§ PROJECT oc
TAKI CHAUR W/S PROJECT DDC

BRATTARAT KO KHET W/S P. DDC
CHIDAYAR KALLABARI W/S P.DDC
WARD 0.9 W/S SCREME bDe

one
WARDNO.4,5 W/S SCHENE  DDC
DHIKICHAOR WK.7,8 W/S S. DOC
i
poc
Doc
il
boc
e
boc
oe
0oc
ne
Doc
Doc
il
boe
Doe
Dne
Doc
il
DDC
i
bne
oe
bpe
poc
I
Doc
DDc
poc
i
I

KUJRORG WK.1,3,8, W/S 8.
NUJHURG WK. 6,9 W/§ SC.
BEALUKEAR W/$ SCHEME

BOLADI W/ SCHENE
SIRKHOLA W/S SCHEME
L

Pop

83

85
160
258
139
112
X!
259
278
228
149
140
132

98
140

80
103
52
148
378
200

kY]

86
187
262
133
127

18
436
291
309
173

63

2
i
669
216
137
225
265
113
118
125

i
f00

11
33
203
400

62
517

LR

n

COVERED
vDC PROT.

17 188
27 1ES
28 YES
28 YES
31 X0
31 K0
37 TES
17 K0
37 18§
7K
31 %0
38 KO
8o
8 o
38 KO
38 X0
38 Ko
40 RO
{1 X0
2 K0
42 K0
45 X0
43 RO
6 RO
{6 YES
6 X0
47 K0
47 %0
{1 80 -
47 X0
41 RO
49 RO
49 RO
{9 YES
50 1BS
50 YES
30 YES
50 YES
50 YES
50 TES
50 YES
51 RO
51 Ko
51 KO
51 YES
51 Ko
51 K0
51 X0
51 RO
52 §O
52,16 KO

TAP

1

1

1
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5
5
5
1
§
3
1
5
1
9
0

l
8
3
1
1
1
3
1
2
g
{
0
0
1
b
§
§
1
4
1
§
2
]
§
3
1
8
1
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S.H. SCHENR RANR 508 SCHENR RANE

129 BELDARDA W/8 PROJECT
CHISA PARI W/S SCHEMR

:i BROTAKI ¥/S PROJECT SIDDHESWAR W/ SCHENE

132 BUDATROKO W/$ SCHEME

133 BRALEX ¥/S SCHEME

1) DHOBADI ¥/9 SCHEMZ

1W8 GRORPAL CHEAP W/S SCHEME

136 TEMARE W/S SCHEME

1@ PEAT T0LE W/$ SCHEME

A CREAP DANDA W/$ SCHENE

139 SAGARMATEA PRI. SC. W/S S

143 TARSER WAGAR PALIKA ¥/S PMADARPOREARA ¥/S .

1‘ TARSER NAGAR PALIKA W/S PBANSTARARI W/S PROJECT

1Y JBALJEALE W/S SCREME

143 SUN DANDA ¥/$ SCHEME

1' TELGAA W/S SCRENR

188 THINURE W/S SCHENR CHILE GAIRA W/S SCEENE

146 SIDRRSEWAR ¥/S SCHEME  ALLERROLA W/S SCHENE

1gg BROTUR DAKDA W/S SCHEME NULA PAKI W/S SCHEME

1! TAMGEA ¥/S PROJECT

149 GURA BACHARDI W/S PRO.

TAREE /S PROJECY

ii TAMGHA GUNGA ¥/S PROJECT CHISAKHOLA W/S PROJECT
LAMA CHAUR ¥/8 SCHENE

153 DUN DARDA ¥/S SCHENR
KRUKDHARA W/S SCHEME
SIRORGA W/S PROJECY

156 PAEARE AAREBHARJTANG W/S

ﬂ AAREBHARJYARG W/S SCHEME

1

LIY KBOLA W/S SCHEME

BARARDI ¥/$ PROJECT CEARDITHAR ¥/S PROJECT
BARARDI W/§ PROJECT
BRUTOK DAKDA W/S PROJECY

ﬂ ROLDANDA ¥/S PROJECT
GARAR DANDA W/S PROJECT

163 POKRARA THAR W/S
FATEAT DANDA W/S SCHEMR

BELAURJI W/§

l BANSPART ¥/§

BARANDI SCHOOL W/8 PRO.

INP.
BY

Doc
poc
Doc
Doc
pDe
oc
ne
ooe
il
oDe
by
bpe
boe
poc
poc
Dnc
boc
poc
ne
oe
pDe
ope
ijle
poc
noc
ooe
Dnc
Dc
e
nnc
pnc
ope
Dnc
oc
Doc
DDC
boe

WSS

2 BARDI POKEARA W/S PROJECIMAULARDHARA SAMAROTW/S P.DWSS

BEAIRABSTHAR W/S PROJECT PALPALI DRARA WHO.1
BITROT W/S TALLOTHAR EARME DARDA
5 BIRKOY-9 W/S SCHEME THUMBAS W/S SCHENE
BIRKOT-2 W/S JHAKRE THAR W/§
! BIRKOT-2 W/§ SEIKRAR DANDA
BIRROI-1 KEURADI
GARDAKOY W/S PROJECT 3L,4,5,7.8,
‘ GAMDAXO? W/S SCHENE

GAHEDAKOT W/§ SCHEME PHUXUL DANDA

DWSS
DLER
Dwss
WSS
DWS$

DNSS °

DWss

BEALAYA WRO.4 W/S SCHENE DWSS

DN§S

pOP

111
129
152
156
124
140
1y
120
193
148
49
M
161
299
0
117
192
1Y)
K1Y
546
84
125
91
Lt}
113
112
99
42
155
18
n
U
196
i62
139
264
135
34015

175
169
167

L

19
146
48

L] PROT.  TAP

51 KO 8
34 RO 10
59,61 RO 1
60 Ko {

60 X0 1

62 YES 1

§2 RO ]

62 KO {

62 RO {

62 TES ]

62 %0 1

8§31 RO 1

63 X0 {

64 K0 1

64 YES 8

64 TES 4

&3 Ko ¢

65 o 1

65 §0 9

66 KO 3

66 RO 1
86,38 YES 1
38 X0 {
27,13 1BS b
31 X0 {
X0 {

13 N0 ]
15,47 KO 0
15,47 K0 0
110 b
TR0 {

18 RO 1

18 TES i

18 §0 b

12 1S §
YR 8

11 R0 b

L 1] §
6 X0 §
8 %0 ¢
10 FO {
10 KO 8
10 KO 1
10 R0 1
10 Ko ]
21 1B 14
131 K0 13
13 KO 1
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§.1. SCHEME NAME

S0B SCHEME RAHE

EAGATI DANDA W/S SCHENE
THOLBESI W/5 SCHEME

12 GARDAROT W/S SCHEME
13 GANDAKO? W/S SCHEME
14 PEAJUWA W/S

15 JALPA W/8 PROJEC?
16 JALPA ¥/S PROJRCT
17 DEURALI W/S SCHEME
18 THANTRABE W/S SCHEME TEARTHARE W/8 SCHEME

19 LAKI DARDA W/S SCHEME  CHOWAR W/S SCHENE

20 KAUDE LBKR W/S PROJECT  SYSTEN-2

21 XAUDR LERA W/S PROJECT  SYSTEM-3

22 FAUDE LERE W/S PROJEC?  STSTEN-1

23 BBAIBABSTHAR RIDIKUT WS PCHDITA DHARA

24 RIBDIKOT W/S PROJECT RIBDIXOT W/S PROJECT

15 JOGITHOM W/S SCHENE JOGITHUM W/S SCHEME

26 RIBDIKOY W/S SCHEKE K0.2 RIBDIKOT W/S SCHEMERO.Z
27 MADARPORHARA W/§ P.

26 TOTURG MAEACHHAP W/S PRO.
29 SATTAWATI W/S SCHEME

30 RRURSAKI W/S SCHEME

31 SARDEWA W/S PROJECT

32 SARDEWA W/§ PORJECT

33 TARSER ¥/§ PROJECT

34 TARSEF ¥/S PROJEC?

5 TARSER W/§ PROJECT

36 BAMDI W/S PROJECT

37 LAMPATA GAIR W/S PROJECT LAKPATE WARD HO 5 W/$

JALPA W/$ PROJECT

RANGBARG W/S SCHEME

CHAP PARI W/§ SCHEME
JHIRUBAS W/S SCHEME
SOMADI W/S SCHENE
SOMADI W/S SCHENE
BARTURG W/S PROJRC?
BHUCHCHE DHARA W/S P.
EAJT DAUWA W/§ PROJECT

38 DOBHAN BWS PROJECT STSTEN 2
39 PATAN ¥/8 PROJEC?

40 BHAKARLIURG W/$ PROJEC?

{1 PATAR W/$ PROJECT SYSTEN 1

42 DOBEAR BADAHARE W/S P,
43 ALKI DAMAR W/S PROJEC?

W.N0.4 XOSERI W/S SCHEME
HEKOLA TORI SCHEMR

1 ARGALI W/§ PROJECT
2 NOXTHALA W/S SCHENE
1 TALLO GABU DARDA W/S SCH.
{ NATRILLO GABU DNADA N/8 §

1 BEAIRASTHAN W/S PROJECT NOUSURE WRO.4 W/S PROJECT
2 BEAIRASTHAN W/S PROJECT NUSURE TALLO TOLE W/S P.
1 DHAAIRERI ¥/S SCHENE

4 GRORBANDA RAIDARDA W/S P.
3 DHARD SIRRHOLA W/S PRO.

§ GABUDANDA W/S SCHEME

7 PUGDI WS PROJEC?

8 JHORKE W/5 SCHENE

§ OLESH W/S PROJECT

JHORKR W/S SCHENE

INP.
BY

D¥SS,
D¥WSS
DWS$S
ILE]
WSS
ULEE
DWAR
1L P
WSS
D¥SS
WSS
WSS
DWSS
DWS3
PLER
D¥WSS
pwss
D¥WSS
DWS$S
WSS
WSS
HLER
DWS8
HLEH]
DWSS
DNSS
DLER
WSS
DWSS
LAY
DWSS
PLE]

FINNIDA
FIRRINA
FIYRINA
PINKIDA

BRLVITAS
HELVITAS
BELVITAS
HBLVITAS
HELVITAS
HELVITAS
HELVITAS
HELYITAS
HELYITAS

pop

i
348
31
2
5
§7
49
5
i
{
261
36
5013
425
874
50
19
426
13
415
146
1371
{02
9
184
121
62
117
3l
121
182
45

15568

581
i
184
1]
1267

231

6%
529
543
152
in

86
135
i

HH

i
10
141
4
1
9
45
64
i
§1
0
i
3
il
Ly
18
11
11

{

18
28
10
2358

85
46
28
1
191

EL
10
67
101
U
21
"
1
51

Ve PROT.

0N
/X
3K
29 18§
19 YE§
N0
m
N
35 M
35 10
35 o
9K
39,8,194042 WO
40 YIS
YR
{3 R0
7,37 188
58 HO
58 o
61 K0
61 FO
63 KO
63 RO
63 K0
18 RS
19 TES
11 YE§
1 R0
11 18§
21 TE§
S 11
11 TE§

1188
14 YES
50 YEBS
50 YES

8 KO
8 RO
15 KO
16 R0
16 YES
17 X0
10 N0
780
15 YES

TAP
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.X. SCHENE FANE

11 PARGATT TOLE W/S SCHENE
12 DEAV DARDA ¥/S SCRENE
13 TAEUN RARAGAUCK W/§-SC.
14 TAHUR BAZAR W/§ SCHEMR

1 TOKLADI ¥/S SCHEME
1 CHARAXGR ®/S PROJECT
3 BAGKABA ¥/8 PROJECT

{ BABADURPUR W/S P.(1,7,8,9BAHADURPUR W/S PROJEC?

5 BABADORPOR W/S PROJECT
6 BAKAMALANG W/S SCHENE
7 PURBA MALANG W/S SCHENE

8 ARMALARG ¥/ SCREME WH.7,8

9 BOBURE W/ SCHEME W.%0.8

10 DAMARA BHOTARA W/S SCHEME

11 BAHU BAR W/S SCHEME

12 LEKE MALANG W/S PROJECT
13 BARA W/S

14 BADAHARE ¥/S SCHEME

15 BAKAGAN ¥/8

16 GABDARI DEIK SCBEME

17 PROLBARI W/S SCHEME

18 DARBA W/§ SCHEME

19 OLYBRHARKA W/S PROJECT
20 LAKTANG W/S SCHEME

21 SIRBA W/S SCHENE

22 BABARAPARTHI W/S SCHEME
13 BAGARA W/S SCHENE

24 CHADANPUR W/S SCHEME

25 DARCRAA SCHEME

26 RfA

17 R/A

18 K/A

29 K/A

30 BHALAYATAR W/S SCHENE
N HA

32 KA

33NN

34 GAJBANDI W/§ SCHENE

35 FATHAI DARDA W/§ SCHEME
36 §/A

37 CHEAP DARDA W/S PROJEC?

38 TALLO DHARDROR W/S SCHENE

39 DHADKOK ¥/S SCHEME

40 DHAP BARI ¥/S SCHEME

41 BORGSEI DARDA

421 NATHAGADI SCHOOL W/§ SC.
43 MAIDAR W/S PROJECT

44 SATHIKOL W/S PROJECT

8UB SCHEME RAME

CHUSARDI W/S SCHENE

POKHEARATEAR W/S WNO.1

FEATRBOT W/S SCHEME WR.3
BATRA W/S SCHENE

DRURALI W/S SCHENE WR.3
XBLSE DARDA W/S SCHEKE

CRRAPAURDI W/S SCHEME

CHRAP W/$ SCHEME WR.9
KAATARG W/S SCHENE

CEARUTE W/S SCHRME

THP.
BY

RED CROSS
RED CROSS
RED CROSS
RED CROSS

REDD BARRA
REDD BARFA
REDD BARNA
REDD BAREA
RRDD BARMA
REDD BARKA
REDD BARKA
REDD BAZNA
REDD BARRA
REDD BARFA
BEDD BARFA
REDD BARMA
REDD BARNA
REDD BARKA
REDD BARFA
REDD BARFA
REDD BARNA
REDD BARKA
REDD BARMA
REDD BARKA
REDD BARRA
REDD BARFA
REDD BARFA
REDD BARFA
REDD BARFA
REDD BARNA
REDD BARWA
REDD BARFA
REDD BARRA
REDD BARFA
REDD BARKA
REDD BARKA
REDD BARMA
REDD BARFA
REDD BARKA
REDD BARNA
REDD BARFA
REDD BARFA
BEID . 12MA
REDD 2ARNA
REDD BARFA
REDD BARRA
REDD BARRA
REDD BARFA

pop

107
159
111
428
3046

107
L]
114
§16
166
101
£y,
89
28
265
189
%0
223
89
139
48
385
126
68
158
159
89
5
122
1229
225
31
b2
2%
104
(3]
153
20
§7
1
2
102
3
30
i
191
0
426
{u

i

16
19
31
15
19

12
12

63
53
0
38
1

83
i
38
EK!
11
15
114
62
19

4
U

n
19
e

TAP ST SUPP. PLOW OF TAP

COVERED  SOURCE KO. OFGOODBAD HOURS GOOD  BAD
¥De PROT. TAP
62 YRS [ I | { 0
62 TES 5 5 0 5 0
§2 YES 1 1 0 o 1 0
§2 YES 9 1 3 8 !
§7 61 620.2 61 §
3 1ES 70 0 U ? ]
3 1ES [ { 0
1,29 188 § 6 0 § 0
3 188 1919 0 W 18 0
380 {6 16 0 W 15 0
] 5 5 0 U H 0
§ YES 8 8 0 2 8 0
{ Ko 5 5 0 U 5 0
{ YIS [ { 0
(%0 1515 0 6 1§ 0
§ 188 1513 72 4 15 0
] 1712 0 5 1 0
{ R0 8 8 0 8 8 0
{ ES 5 05 0 1 5 0
{ 188 L0 { 0
17 188 L0 4 u t 0
17 188 uno0ou n 0
17 KO § 8 0 8 0
17 188 12710 1 u 1 0
17 10 C 00U [ 0
17 RO 15 11 ¢ & 18 0
17 YES 6 6 0 8 § 0
17 Ko 11 00U K 0
17 K0 18 0 & 18 0
17 %0 W oo uou 0
23 10 8025 3 u 2 0
23 188 9 7 1 u § 0
23 18§ 8 8 0 u § 0
23 188 5 5 0 U i {
23 1ES 3100 3 U ! 0
23 %0 9 ¢ 0 U § 0
23 188 11 0 U 3 0
23 10 § 8 0 u 0 8
23 YIS I3 00U 3 0
21 10 106 4 0 0 10
23 YRS 100 1 U 1 1
25,53 1ES 311 0 U } 0
25 YES § 6 0 u § 0
25 18S 11 0 u 3 0
25 18S 5 05 0 5 0
25 10 1 1 0 u ! 0
25 TES 71 0 1 0
29 1S 31 ¢ 0
29 YES 5 5 ¢ 2 5 0
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TAP ST SUPP. PLOW OF TAP

S.F. SCHEME NAME SUB SCHEME MAME TP, POP BB COVERED ~ BOURCE KO. OPGOODBAD HOURS GOOD  BAD
BY voc PROT.  TAP
{5 BAISR W/8 PROJECT BAKSE DAKDA W/S SCHEME  REDD BARFA 578 19 2% YES 9 9 0 U i 0
46 K/A CHHAPDI W/3 SCHENE REDD BARRA 0 0 29 R0 nn oo il 0
{1 //A BARSE DANDA W/8 SCHENE  REDD BARNA 0 0 2% 10 (R T A { 5 0
{8 K/A BAKSE SCHOOL W/9 SCHEMEZ REDD BARRA 0 0 29 K0 I3 0 u ] 0
49 SIKLIS DBUSERI W/S PRO. REDD BARRA 79 12 29 Ko 08 0 § 4
50 LAREARDI W/S PROJBCT REDD BARNA 52 1 30 %0 130U ] 0
31 LIKDI W/S PROJECT REDD BARNA 148 18 10 KO § 6 0 A § 0
52 KHALDUGHA? W/S PROJEC? REDD BARRA 190 10 10 X0 5 5 0 U 3 0
53 REDI W/S PROJECT REDD BARRA 144 2! 30 YES 5 0 U ) 0
54 REDI /S PROJECT REDD BARRA 30 b 30 R0 8 8 0 A § 0
55 BEDI W/S PROJEC? REDD BAERA 46 9 30 YES I3 0 U ] 0
36 REDI W/S PROJEC? REDD BARRA 7 { 30 YIS CIE S S { 5 0
57 BHARWA ¥/§ REDD BABRA 215 23 N U0 4 U 1 4
58 MOUL DARDA WEK.6 W/§ REDD BARRA 28 ] 1RO T 1 0 U 1 0
59 SARKI DARDAW/8 SCHEME REDD BARRA 137 15 31 RO I3 0 u ] 0
60 SORA DARDA ¥/S REDD BARRA 18 3 L xo TT 0N 1 0
61 DHARKESING W/S PROJEC? REDD BARRA 67 8 1 1ES 170 U 1 0
62 JARE KHOLA /S LABED ¥/$ REDD BARFA 123 11 31 YES I3 0N ] 0
63 FEADAR ¥/S PROJECT REDD BARRA 364 83 31 TES 8§ 6 2 U 8 0
§4 CHAUPARI DARDA W/S BEDD BARRA 70 10 1 R0 6 6 0 U 0 0
65 GUMRING W/S SCHENE REDD BARRA 70 1 31 78S 0 6N { 0
66 DUNRI W/$S REDD BARNA 208 15 1Ko I3 0 U 3 0
§7 DHARREBAS W\S SCHEME REDD BARRA 68 i0 3O 1] £ 00 U { 0
68 JHARLAXGDI W/8 W/8 §C. REDD BARRA 69 9 33 RS 0« U { 0
69 LAMEDI W/ SCHEME REDD BARRA 86 11 3 188 17 0 U l 0
70 CHHETRI KEARRA W/S SC. REDD BARRA 7% 10. 13 %0 I 10 U 3 0
71 BOLABAS W/S SCHME REDD BARRA 167 3 33 1ES I3 0 U 3 0
12 PASIRG W/S SCHEME REDD BARRA M4 { 33 188 110 2 1 0
73 ADHAMARA W/S PROJEC? REDD BARNA 160 20 1IN0 17 0 U ‘ 0
74 GHORDX KEAREA W/S SCHEME REDD BARRA 121 10 33 TE§ 6§ 0 U £ 0
75 PIPENDI W/S SCHENE REDD BARRA 79 11 33 TES 505 0 U 5 0
76 TALLO HUBAS W/S SCHENE REDD BARRA 95 1 13 1ES (¢t 0 U { 0
77 DARSING BAS W/S SCHEME RRDD BAREA 127 12 31 o 30U i 0
18 POKHARI CHRAP W/S SCHENE BEDD BARRA 2] 3 33 188 I3 o0 U J 0
79 JYANIER W/S SCHEME DADWA W/S SCHENE REDD BARRA 263 7 33 M0 T 71 0 U 1 0
80 DADWA ¥/S SCHENE REDD BARFA 0 0 33 K0 10 0u ] 0
81 SIDURE /S SCHENE REDD BARRA 186 1 3180 I 1 0 U i 0
82 MATRILLO CHARGHARE W/S §. REDD BARRA 113 19 31 80 11 ¢ U i 0
83 BESAR DARDA W/§ SCHENE REDD BARNA 26 i EKIR 1) I 13 0 U ] 0
84 CHARGRARE W/S SCHEME REDD BARNA 132 2 33 1ES 11 0 U 0 !
85 KHOPLEK W/S SCHEME REDD BARNA 418 i 45 YES 1515 0 o 15 0
86 BRORMA W/S SCHENE REDD BARRA 187 28 45 1BS b 6 0 U § 0
87 RURSE BEARJTARG W/$S REDD BARRA &4 1 5 %0 12 0 U z 0
88 RIPAR THAR W/§ RED™ SARNA 87 8 {580 L R 1| ] 1
89 MUDHABAS W/§ REDD T'REA 198 29 {5 RO 1515 0 U 13 0
90 DAMAR W/S SCHEME REDD LARRA 162 4] 45 10 7mm ¢t u 11 0
91 KAPHAL DAKDA ¥/3 REDD BARFA 29 5 45 KO 13 0 U ] 0
92 KAPHAL DARDA W/§ SCHEME REDD BARRA 132 19 43 80 Imn o u 11 0
§3 SIRBOCK W/S PROJECT BEDD BARRA 53 8 {5 50 Sy 00U 5 0
94 NAOLA THAR /S SCBEMR REDD BARKA 1299 39 45 YES ¢ 40 { 0
95 MAOLATHAR W/S SCHEME REDD BARFA 339 Y {5 K0 b 6 0 U 3 ]
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SUB SCREME FAME

- 4

. SCHEME NANE

§ PANIGHAT W/$ SCHENE
97 THOKSIRGBAS W/S SCHEKE
98 GEENSING DARDA W/$
99 BRIRPART W/S
lgo T0KAL DARDAN/S SCHENE
M1 a1ptaA W/
102 CHRAP DANDA ¥/S PROJRC?
3 KHOPERLUNG W/$ PROJECT
{ RITHABAS W/S PROJECY
105 NATERI N/S PROJECT
i)s NATHILLO NAERI W/S PRO.

-

DIGAIRA W/S SCHENE

07 SER DARDA W/S SCHENR
8 KOTR THAR W/$
109 LIFDI W/S SCEEME
0 TALLO BEANGBARI W/S
1 KATHILLO BHANGBARI W/$
112 ROL GAIRA /S
13 JURE PANDEERO (THAN) W/$
'14 BAGNARE ¥/S PROJEC?
15 LAGRUNA W/S SCHENE
116 BESARGEA W/S PROJECY
7 XHURSANIDARDA W/S PROJEC?
8 BALIPOKBART W/$ PRORJCT
119 BABURKHARKA W/ PROJECT
0 PEART W/S PROJEC?
1 FHARTORGRHOLA W/$ PROJECT
122 PATAKSAR W/S SCHENE
123 BANGLANG W/$ SCHEME
lu DEARUBARS DECRMADI ¥/8 SC
25 GHACEOR W/S SCHEME
126 TALLO BAHAPUR ¥/S
B27 RAMCHE BAEAPUR W/ SCHENE
8 GEJHA W/S SCHEME
129 TIRAL DARDA W/$

a0 BEL DAKDA W/S
1 BARG KEARKA W/§

LAGHUWA WARD §O 8 W/§

ll RUMAL DARDA W/S SCHEME
1 GYARGDIS KHOLA W/S SCHEMR

1 BAUGHA GOMBA W/S PROJECT W.RO.4,5,7, W/S P.

B  BAUGHA POKAARATROR ¥/S P.BODO PARDHERA WK.4 W/S P,
3 BAUGHA POKRARATROX W/S P.RUWADI DRAP W/S PROJECT

4 PIPLB THULA CHAR W/$ PRO
3 GORSAT W/S PROJEC-9

§ GAPTUNO EHORBADI W/S PRO.
7 PHORSITAR W/8 PROJECY

IHP.
BY

REDD BARNA
REDD BARRA
REDD BARNA
REDD BARKA
REDD BARNA
REDD BARNA
REDD BARNA
REDD BAHRA
REDD BARWA
REDD BARRA
REDD BARRA
REDD BARNA
BEDD BARRA
REDD BARRA
REDD BARRA
REDD BARRA
RRDD BARRA
REDD BARNA
REDD BARRA
REDD BAERA
REDD BARRA
REDD BARNA
REDD BARRA
REDD BARRA
REDD BARRA
REDD BARRA
REDD BARNA
REDD BARRA
REDD BARRA
REDD BARRA
REDD BARRA
REDD BARRA
REDD BARNA
REDD BARRA
REDD BARRA
REDD BARHA

SEDP
SFOP

UMR
KR
UMN
UMK
UNR
UKN
UHR

ror

3
178
91
213
i
98
45
87
{2
175
17
106
YA
39
216
150
7
208
114
306
118
48
138
b2
86
40
123
11
188
104
35
114
%3
{5
138
n

20571

54
68
122

1059
160
176
178
188
109
179

i

10
U
14
K|

19
1

%]
26
14
§1
Ll
25
i1
5
3
15
18
1%

148
U
56
13
LK

n

COVERED

Ve PROT.

{5 1ES
45 10
43 R0
5 R0
{3 K0
45 50
53 TES
53 1E§
33 YES
53 TES
53 1ES
57 1BS
§7 188
57 YES
57 K0
37 X0
37,31 X0
57 RO
29 YIS
§0 YES
20 YES
20 TES
20 YES
20 TES
20 YES
20 YES
1710
12 %0
17 YIS
12 YES
22 1ES
22 185
11 Ko
280
22 YES
12 YEBS

15 K0
15 K0

11,12 1ES
12 KO
12 %0
16 YES
16 YRS
16 YE§
1§ Y88

TAP

TAP ST SUPP. PLOW OF TAP

SOURGE KO. OPGOODBAD HOURS GOOD  BaAD

1 4+ U ) 0
1 8 U i1 0
T 0 U 1 0
1 U 1 1
10U 1 0
L0 0 0 i
§ 0 b 0
1 i 0
10U 1 0
17 0 U 1 0
T 0 U 1 0
L0 Ui { 0
8§ 0 1 8 0
0 u 13 0
5 1 N 1 0
(0 N { 0
30 u 13 0
¢ 0 u { 0
¢ 0 U f 0
010 1t 0
0 u 5 0
L0 8 i 0
30U 3 0
FI b 5
6 0 U b 0
SO 1 | 1 0
E 0 U b 0
0 6 U § 0
10 0 u 10 0
1 U 10 0
I8 U ] 0
S S I 13 0
10 4 U i 0
¢t 0 N { 0
$ 0 U 0 Y
T 0 U ! 0
815 94 22.0 860 {9
0 9 U 3 {
01 U 1 0
010 U b 4
1 & 2 0 1
I 0 5
03 ] 0
01 U 1 0
0 8 U 3
g0 4 0
w o u 10 0
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8.X. SCHEME NAME

808 SCHEMR KANE

8 ASERDI W/S SCEEME

9 SILINGI W/8 PROJECT

10 AGAEANT W/S PROJECT

11 TALLO AARUKBARAK ¥/S PRO.
12 JHIRBAS W/S PROJEC?

13 JUREPART,BHAISKATTA W/S P
14 BEL DANDA W/S PROJECT

15 CHARCHARE W/S PROJECT

16 ASLAMI TOLE W/S PROJEC?
17 BRIRKATTA ¥/S PROJECY

18 DAIR DARDA W/S PROJECT

19 KUSIKDA BHANJTARG W/§ P.
20 KOLAKG SARU TOLE W/S PRO.
21 CRIDIS W/S PROJECT
12 CHHATIWAN ¥/S PROJECT

13 DEOBADI ¥/S PROJEC?

24 THATITA W/S PROJRCE

25 MATRILLO GOPHEK W/S PRO.

26 RIRGRE RARA-3 WS SCHENE BARUR DAKDA W/S SCHENE
27 RIRGE RAEA-7 W/S SCHEME SAKD GAIRA W/S SCHENE
BOJ DARDA W/S SCHEME
KOL DARDA W/S SCHEME

30 RINGRE RABA-4 W/S SCHEME BHALUKUR W/S SCHEME

31 RIRGRE RABA-8 W/S SCHEME ARKHAL DARDA W/S SCHENE

28 RIRGRE-7 W/S SCHEME
29 RINGRE-7 W/8 SCHEMR

32 CHALEDI W/S PROJRC?

33 YANGEA DARLAM DARDA W/S P
34 HUKIN W/S SCHEME

35 BOMIR ®/S PROJEC?

1 BARARDI ¥/§ PROJECT

1 BARARDI WHO.6 W/S PROJECTPURNADI DARDA WR.6 PRO.
BARDARO? ¥/S WRO. 1

3 GARDAROT W/S SCHEME

4 GARDAROT W/S SCHEME
 GARDAKOT W/§ SCRENE

§ DEARAMPARI W/S§

T LAMPAL KHOLA W/§

8 SORLER W/S SCHENE

§ PRORSIRG KHOLA W/S SCHENR
10 BAIBADI W/S SCHENE

11 BOJHA CHHAP ¥/S SCHEKE
12 BAJHA BARI W/S SCHEME

13 BAJHABART W/5 SCREME

14 RAPUR DAKDA ¥/S SCHENE
15 TALLO BAIRADI ¥/S SCEENE
1§ COT DAKDA ¥/S PROJECT

17 BARDARDA W/§ RPOJEC?

18 JRIROBAS W/S PROJECY

19 KHASEOLT W/§ PROJECT
20 FOLDARDA W/§ PROJECT

PROSTRGKOT
GEJHA-4,9 W/§
GEJRA-7,8 ¥/S

ASELU DHARA W/S PROJECT

IHP.
BY

ONR
MR
KK
NR
ONR
UK
ONR
MR
UNR
KR
OKR
KR
it
UNR
THN
KR
UMK
UMK
UMK
UNR
KR
UKK
OMA
MR
R
)ik
OX
NR

BARANDIW.K0.1,7,9, W/S P.ORICEF

URICEF
UNICEF
ORICEF
URICEF
UNICEF
URICEF
URICEF
URICEF
UNICEF
URICEF
URICEF
UNICE?
URICEF
URICER
UNICE?
URICE?
URICEP
URICEF
URICEF

POP

913
360
i
1
56
89
130
197
182
i1
n
{2
119
136
260
128
125
48
30
350
51
£0
207
359
45
1736
806
946

10676

1086
110
i
19
{35
135

1436
178
11
250
§13

11
51
193
110
9
128

12%6
151

1096

HH

142
45
38

i
10
15
19
x|
)

§
i1

1
14
Iy
42
k1)
U
10

§
18

:

5
30
56

8

i
L)

119

1346

160
12}

ViC PROT.

28 YIS
35 R0
35 YBS
43 YES
44 YIS
44 YES
44 RO
44 188
44 RO
44 TES
44 YES
44 YES
44 YES
44 TES
52 R
51,61 RQ
31 YES
52 TE§
3 N0
55 10
55 KO
3% K0
33 O
55 RO
36 KO
§6,18,13 %0
17,20 RO
20,27 K0

7,38 KO
150

13 10
23,57 KO
13 10
24 RO
24 RO
18 1E§
28 YES
28 %0
28 YES
28 YES
28 1ES
28 YES
18 YE5
0 K0
30 RO
i1 %0
19 RO
41 YES

TAP 8 SUPP. FLOW QF TAP
COVERED ~ SOURCE HO. QFGOODBAD HOURS GOQD

TAP
(40
5y 30
K
110
1711
P31
5 §5 ¢
I3
505 0
1 11
1 10
7 10
10
£ 40

10 010
T 10
50
110
10
P30
110
110
o350

1010 0
1 1 0

0 1% 5
9 3 8
$ 1 6

171123 48

1515 0
110

W/ 0
8 8 0
110
I 1o
110
P50
11

10 0 10
T3
¥ 9 0
110
110
§ 6 0
S 5 0
t 1.0

16 16 0
6 6 0

9 16 1

TR DD e 6T L LT LD LD Gl € L e

LI pm LM A R Y O S e

18

1

140

—
or

~
o e

—

—
T O O e U OGN k) d —d €D D U P L e D

"~y

BAD

.—-uua\cccooocoo-—-ocooooooop—-ocwco

(e

OO OO0 ORI O OWO OO OO OO
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TAP ST SOPP. FLOW OF TAP

5.F. SCHEME RAME SUB SCHEME NAKE IHP. POP L COVERED  SOURCR RO, OPGOODBAD HOURS GOOD  BAD
BY voc PROT.  TAP
21 JRESKARG PIPALDARDA DWSS UNICEF 2687 KLY 51 NO 16 16 0 8 18 0
22 TALLO KOWADI W/S URICEF 313 {2 51 TE§ % 0 U § 0
13 DEARADI W/S URICEF 183 23 51 Ko 6 6 0 b 0
24 AUSE W/S SCHEME B/A URICEF 1176 m 5 10 1 710 U { "
25 RUPSE-~ PIPAL DAKDA W/S P.SYSTEN-B UNICEF LT 48 56 KO g 8 0 § 0
26 RUPSE~ PIPAL DARDA W/S P.STSTEN-A URICEF m k) 56 R0 0 9 1 A 10 0
27 RUPSE- PIPAL DARDA W/S P.SYSTEN-C URICEF 88 1 5§ §oO I I I { 4 0
28 JURE PARDEERO W/S URICEF i 36 37 YES o5 0 U 3 0
29 BAFDEA W/S PROJEC? SOMADT W/S SCREMR URICEF 1 15 b1 1ES 1 7 0 U 1 0
30 NINDI W/S PROJECT SOMADI W/$ SCHEKE URICEF 689 105 b1 YES g 8 1 U ? 0
31 TARSER MONICIPALITY W/S PMATHILLO DHARAPARI ¥/S P.URICEP 1 1 63 KO 1 1 0 1 0
32 BARDI POKHARA TELGEA W/SPBARDI PORHARA TELGH W/9 PURICEF §95 105 63,64 X0 W18 2 6 i 0
33 TARSER NORICIPALITY W/S PDHURA GHAT W/S P. URICER 302 45 63 K0 w9 1 ]
34 BARANDI W/8 PROJRCT BARARDI W/§ PROJECT URICEF 125 18 10 I3 0 ] 0
18085 2i%¢ 196 238 %8 201 N 15
1 BAUGHA GUMBA W/ PROJECT RAJO BHARJARG W/S PROJECTVILLAGERS 185 20 1110 I T 0 {
1 BAUGHA POKHARA THOR ABAL TOLE WN.9 W/8 PRO. VILLAGERS 47 8 11 X0 T & 1 U A 0
3 TALLO JHARLERG KURA W/§ 8 VILLAGERS 1 1 15 R0 I I B 0 {
{ TALLO JEEMBARG W/S SCHENME VILLAGERS 75 13 26 KO 11 0 U 1 0
0 9 1 u 1¢ 0
6 PRIVATE SCHENE VILLAGERS 28 4 {110 101 U 1 0
7 PRIVATE W/S SCHEKE VILLAGERS 167 3 {7 YES I 11 6 ] 0
8 PAREARDI W/S PROJRCTE VILLAGERS 63 9 47 50 10 1 ] 0
9 NAGKO THAR UTAPAITI W/S § YILLAGERS 5 1 (2 RO 11 0 Ui ! 0
10 JEAKRI DARDA W/S SCHEME VILLAGERS 81 12 62 TES o0y U . 0
11 KUDABAR W/S SCHEME RUDHAR WARD KO:8 W/S SCHEVILLAGERS 87 1 19 R0 11 0 U ! 0
835 123 I U 1218.6 18 §
1 SATABA KHAIRGHARI W/S 8. wop 81 13 28 TES 1 1 U 3 0
1 PIPALTARI W/S§ L3 i § 31 1E8 S 05 U ¢ 5
115 I3 w3 7 U 5 3

l 5 PRIVATE SCHEME VILLAGERS 96 11 {1 X0






ANNEX 4

HARDSHIP LISTING OF THE VDCs
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VDC NAME
BIRKOT

BHUWAN POKHARI
BALDENGGADI
CHAPPANI
SILUWA
BARANGDI
BAUGHA GUMBA
RAMPUR
KHALIBARN
YAMGHA GUNGA
BAUGHA POKHARATHOK
SIDDHESWAR
KUSUMKHOLA
DOBHAN
KHANIGAON
MUJHUNG
GOTHADI
KASENI
BHAIRABSTHAN
DARLAMDANDA
TANSEN MULICIPALITY
JUTHAPAUWA
KOLDANDA
TELGHA
CHIRTUNGDHARA
KHYAHA

BANDI POKHARA
CHHAHARA
KACHAL
SATYAWATI
KHANICHHAP
ARGALI

GEJHA

MADAN POKHARA
PALING MAINADI
PHEK

ARCHALE
POKHARATHOK
DARCHHA
KHASAULI
SOMADI
DEURALI

RUPSE

NAYAR NAMTALES
RINGNERAH
MASYAM
CHIDIPANI
JALPA

JHADEWA
THIMURE
GALDHA
PHOKSINGKOT
HEKLANG

DEVI NAGAR

HOUSE HOLD POPULATION HARDSHIP

672
1038
355
484
831
474
551
1263
978
764
563
504
394
996
427
479
640
696
478
489
1117
574
464
578
786
501
618
963
506
478
407
708
874
975
537
553
377
429
1001
466
532
562
299
503
380
743
836
505
786
485
565
806
572
549

4555
6446
2246
3357
5234
3050
3905
7228
5934
5121
3855
3139
2462
6320
2610
3070
4652
5280
3199
3117
7252
3544
4059
3606
5038
3348
4036
5925
3477
3352
2684
4776
5905
6276
3500
3829
2706
2851
6245
3054
3430
3721
2160
3535
2613
5219
5630
3755
5259
3671
3824
5679
3859
3763

228
226
201
200
199
192
192
191
190
190
189
189
185
177
176
175
174
172
169
169
169
167
167
167
164
164
162
162
161
161
158
157
151
151
150
150
149
149
148
148
148
147
147
144
143
133
130
130
129
129
118
116
110
107
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VDC NAME
GANDAKOT
HUNGI
MITYAL
BAKAMALANG
RAHABAS
JHIRUBAS
JYAMIRE
PIPAL DANDA
TAHUN
HUMIN
BAHADURPUR
SAHALKOT

HOUSE HOLD POPULATION HARDSHIP

892
861
608
509
320
406
447
1007
683
537
252
274

5677
5324
4295
3278
2344
3074
3286
6760
4386
3980
1810
2149

107
107
107
101
99
98
96
92
87
73
64
56
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WATER SUPPLY






ANNEX 6
EXAMPLES OF THE SPRING FLOW

VARTITATION, HYDROGRAPHS
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1. GENERAL >

The Rural Water Supply and Sanitation Project runs a zonal
water laboratoryv using the muliiple tube method for bacterioiogical
water testing. Chemical testing of water is done in laboratories
in Kathmandu.

2, SAMPLING ROUTINE OF THE LABORATORY

The laboratory collects samples on regular basis at the tate
of 7 samples a week. Number o* samples is limited by Llhe method,
as one set of samples takes on~ week to analyze and one set can
accommodate 7 samples,

Samples are collected from different types ol water supplies
to get the overall picture of the factors affecting the waler
quality. It has been difficuit tn accumulated enowgh rdiny season
samples, as the rainy season is shorter thnan the dry season, and
also the electricity supply has failed several times during the
rainy season, spoiling several s«its of samples.

3. WATER QUALITY CRITERIA

WHO standards for the water quality have been use to describe
the water quality.

WHO standards for bacteriological qwuallity of the rural watcer
supplies

a) Untreated water entering a distribution system (spring and
stream sources of the gravity water supplies)

faecal coliform 0 number/100 ml

total coliform 3 number/100 ml
b) Unpiled water supplies (hand pumps and other wells)

faecal coliform 0 number/100 ml

total coliform 10 number/100 ml

These standards, are ho “r, very strict, as especially the
Terai tube wells mostly serve aly a few houscholds.
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SOME CONCLUSIOKS OF THE TADULATION OF DATA

Some conclusions can Lo .aqade 1sok.nz at the tabulation of the
data:

water quality in tube wells is venerally good, better than any
other group of sources. Overall 1ecrcentage of polluted
samples only 7 %.

very shallow tube wells (below 10 m) show some pollution
during the rainy season, but hardly any polluted samples were
found during the dry season.

wells with platferm seemed to have overall bebter water
Quality during the rainv season also.

water quality deteriorates considerably in rivers during the
rainy season and is also not good during the dry scason. They
seem to represent the worst water supply qguality of all tested
groups.

water quality in open wells alss deteriorates considerably
during the rainy season, and is also not good during the dry¥
season. Of all Terai sources, this seems to bc worst type of
water supply.

spring sources seem to have a big difference between the dr-
season and rainy season quality, but samples Trom protected
springs are still too few to establish the effect of the
protection on the water qualiity.

Tabulation of the original data is presented below.
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FOLLOW-UP OF THE BACTERIOLGICAL WATER QUALITY IN THE TUBE WELLS

Updated on 1.12.1993

‘Depth of the! Dry season H Rainy season ! TOTALS 5

ytube well e e ettt HECE LS B i it ' H

H iPlatform iNo platfors Platform +No platform H H

: ety jmmmeemesmssesecccose—cae-- Hi e bt by e it '

H 'No of polluted (Total 'No of polluted (Total 'No of polluted (Total 'No of polluted (Total tNo of polluted (Total H

H {samples, number of |samples, number of|samples, number of|samples, number of}samples, number of}

H +1 or more E.Coll samples) 1 or more E.Colr samples) ;1 or more E.Col1l samples) |1 or more E.Coli samples) |1 or more E.Coli samples) !

' ] tin 100 ml 1in 100 ml tin 100 ml 1in 100 ml 'in 100 =l !

bmmmmmm e R SR C LR Lo EE e R e e R EEE E e R :

' 0 - 10 H 2 14 1 42 1 51 1 14 3 75 11%
: : H H . : :

yo11 - 20 ' 0 11 0 8 ! 0 3 1 1 1 23 ¢ 1%
T i : ; : : :
o221 - 30 0 22 ! 0 70 1 22 ! 1 6 ! 5 57 ¢ 3%
; : i \ ; : H

T 3L - 40 H 0 19 0 10 0 20 1 2} 1 51 ¢ 2%
H : H . ' . :

v 41 - 50 ' 0 14 0 0 0 16 | 1 2.4 1 32 ¢ 3%
. H | H ' ' '

51 - 60 \ 0 2 0 2 | 0 S | 0 0! 0 12 ¢ 0%
! ' : : ' ; : '
‘! 61 or more | 0 13 1 F 1 7 0 1, 2 23 ! 9%
: : : : : : :

1 TOTALS \ 2 95 | 2 71 6 ) 8 26 ! 15 273 ¢ %
' ; : H ' ' .

7% 1% it






HE Il = Ol N S B B B =

0BS! DEFINITION OF POLLUTED HERE IS 1 OR MORE E.COLI IN 100 ml

OTHER SOURCES

'Open wells | Dry season H Rainy season + TOTALS . '
' H 5 : H
L] 1 ) [ )
[] L] L] L} 1
! fommmme —————- ————————- ] BT TR e e R EEaEGCCCEEEEEEEEEE :
H {No of polluted (Total |[No of polluted (Total !No of polluted (Total |
H isamples, number of|samples, number of}samples, number of)
H ‘1 or more E.Coli samples) ;1 or more E.Coli samples) !l or more E.Coli samples) |
! n 1in 100 m1 'in 100 ml 1in 100 ml H
(e bt e L bt R e L L L L Db e R et Ll H
H 0-10 H 4 23 ! 8 s 12 31
1] [] ) 1 ]
1 L} L] 1] L}
ececmmccmeccscmcesmacncanean amem———- e e e e e e m e e e e e rmem e me e emmeermmmmmmmm—emo——m—=we—— !
X polluted 17% H 100% H 39y '
1] ] 1] ) )
v v » [ 1
. OBS! DEFINITION OF POLLUTED HERE IS 1 OR MORE E.COLI IN 100 ml
H i Dry season H Rainy season '1TOTALS '
H : : : :
4 L v 1 +
] L] L] L} )
1 l--_-_______ __________ _____l_- ________________________ M m s werme o en- - - I )
1 1] ) ) )
H 'No of polluted (Total \No of polluted (Total +No of polluted (Total '
H isamples, number of !samples, number of;samples, number of}
H ‘1 or more E.Coli samples) |1 or more E.Coli samples) !1 or more E.Coli samplen) |
! 1in 100 ml 1in 100 ml vin 100 ml1 '
'------------'-----—-—------ ------- .___-l_- ------------------------ e mwereccrccrmeerccrca e .= '
L] ] 1 1 )
‘Rivers H 16 44 ! 7 9 23 53
1 1 ] 1 )
L 1 1 1 ]
D D P P A YD R D D P S e S D D R G MR R = e = P A L P = G D R AN S e e v N e = e e EE D A e e A e e P YD AR R N M e G S PR e L
]
% polluted | 36% H 18% H 43% !
' H H H :
OBS! DEFINITION OF POLLUTED HERE IS 1 OR MORE E.COLI IN 100 ml
1Al1l '} Dry season H Rainy season 'TOTALS '
isprings H 1 ! ;
H H : H :
[] b e o o e b e o o o e e - = ! e mcer:  eme e ra e ————— Y e = - - . - . - (]
1 . ] 1 i
' .'No of polluted (Total 'No of poll ‘ed (Total 'No of polluted (Total H
H |samples, number of!samples, number of |samples, number of!
H i1 or more E.Coli samples) ;1 or more E.Coli samples) )1 or more E.Coll samples) !
H tin 100 ml tin 100 ml tin 100 ml !
[ wame e s m e r e, e e .- Y e e - - ———— 1 e e o e o o o o o = - — (]
[] 1 » 1 L}
1Springs H 3 48 | 12 31 15 79
H : : : :
X polluted ! 6% : 393 : 19% '
[} ) ] (] ]
[ ] L] + . 1]

(no knowledge about the protection)
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ASSUMPTIONS FOR THE FINANCIAL CALUCLATIONS OF THE PALPA DDP:

Investment Programme 1994 - 1997

1, No investment is assumed to be done in the improved water
supply systems (gravity and protected springs) which fdall into
Service Level 1 or 2.

2. Rehabilitation is assumed for 20 % of those households which
use improved water supply (gravity or protected spring) but
fall into Service Level . or 4.

3. New gravity systems are assumed for 50 % of households
presently using KUWA, KULO or STREAM sources.

4, New point source construction is assumed for:

- 100 % of those households which use UNPROTECTED SPRING,
and fall into Service Level 2;

- 50 % of those households which use UNPROTECTED SPRING,
and fall into Service Levels 3 & 4;
Investment Programme 1998 - 2002

1. The purpose is to cover all the remaining households in the
ratio:

70 % gravity systems
30 ¥ point source improvments
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| i
i EXISTING SITUATION IN 1993 E 'WATER SUPPLY DEVELOPMENT PLAN 1394 -1397 ! {CAPITAL (05?3, 1994 - 1997, M8 JTOTAL I:
! i | : i CAPITAL )
' \ iPeople  Completing Behabili-New Rew \Population § of total |Completing Behabili- New Yew 100sts !
\VILLAGR Population Population ¥ of pop. iPopulation }in 8.L.1 schemes tation point gravity |covered  population |schemes  tation  point gavity 1994 - 1997
i |DEVELOFMEN? in1993 inS.L.1 inS.L.1 |in1%97  }and under SOUICes 'in19%  in 1997  [under gources H i
! 1COMMI TR ol and ' |improved const- ' 1const- ! H
oo , impraved 1mproved | 18.0.2  ruction ! jruction ! !
o 8.0.2 §.1.2 d 1in 1997 g H 800 1,000 400 1,600 ! '
E ! ! ! 'NEs/capita NBs/capita FBs/capita NRs/capita | !
' '.
|ABCEALS 1,706 1,107 63t 1,86 1,776 16 51 19 ) 1,% 858} 0 362,14 20,813 10,806 ) 693,783 |
{ARGALI §,776 1,913 {08} 970 1,91 500 19 i 1,390 §0%; 0 499,503 87414 449,559 ! 1,036,482
| BARADURPUR 1,810 1,313 [kiH 1,883 7 1,37 85 59 ny 1,53 LY 0 3,839 23,58 0,01, 141,58
| BAKANALAXG 3,278 2,207 678 L4110 2,2% U 262 % u | 3,168 9N 239,200 262,242 36,076 149,853, 787,31 !
{BALDENGGADI 2,6 7 " ,31 183 L)) 128 815 | 1,128 48, 0 3,913 51,38 1,304,275} 1,387,526 |
{BANDT POKEARA §,0%, 1,13 ki T 4,200 1,263 97 850 %5 ) 2,903 §9%; 0 396,833 339,344  632,N2) 1,369,488 |
| BARARGDI 3,050 1,00 uy AU 1,068 i 191 128 | 1,820 5, 0 432,98 76,34 205,35 % 714,576 )
| BEATRABSTHAR 3,199 860 ) 39 8% 9 121 £[7] 97 4 1,51 %) 77,600 120,715 145,630 195,403 ) 499,408 ! .
|BEURAR PORHARI 6,446 480 n 6,708 1 500 380 808 1,603 ! 3,11 3 0 380,182 323,24 2,597,449 ; 3,300,925 !
|BIRKOY 4,555 §40 144} £,740 ) 666 118 1y 1,43 2,439 51%) 0 17,940 87,414 2,297,744 | 12,503,097 |
'BAUGHA GUMBA 3,905 1,47 i 1,064 ) 1,297 59 36 10! 1,823 15 ) 459,211 22,200 15,650 ) 498,122
'BAUGHA POKHARATEOK 3,859 1,020 6%! 0124 1,081 {51 62 09, 1,81 15t 0 450,946 4,975 382,957} 858,819 |
!CHAPPARI 3,37 513 15¢) 349 53 16 308 187 %7 ) 1,1m 3%, 60,800 308,001 74,926 427,38, 87,115 !
\ CHHAHARA 5,925 1,707 19! 6,166 ) 1,776 189 926 1,488 ! 4,319 Y 0 188,704 370,470 2,380,995 ) 12,940,168 '
|CHIDIPARI 5,630 2,800 508! 5,85 ) 2,94 12 163 399 | 3,802 85¢) 0 326,069 65,214 638,262 ) 1,029,545 !
|CRIRTURGDEARA 5,038 2,060 0y 543 2,14 1 554 3% 326 | 4,08 18y 576,800 553,623 13,590  sSat,70 ) 1,786,723 !
| DARCHEA 8,245 3,000 18y 5,499 1 3,12 555 5 683 | 4,538 It} 0 55,011 90,189 1,093,311} 1;738,570 |
| DARLAMDARDA ERYY] 1,49 184} 3,40 1,554 304 66 208 | 2,192 68t} 0 363,52 26,363 333,006, 722,901 )
{ DEVRALI in 1,307 5% 18111 1,360 193 354 82, 1,1% 59%; 0 198,416 141,528 610,512 ) 950,456 |
'DEVI RAGAR 3,763 2,59 67t} 3,916 2,636 393 184 m| 31,55 90%; 0 392,670 73,539 16,160 ) 982,369 !
* DOBHAN 6,320 97 15 8,577 1 1,013 179 2,040 1,468 £,6% tH 0 178,991 815,865 2,342,144, 13,337,001
'GALDEA 18U 2,160 96t 1979 2,248 935 189 180 LR 31,997 1004} 788,000 369,082 72,151 He107 0 1,571,308
1GANDAXOT 5,67 1,187 78} 5,908 3,94 13 72 552 8 5,635 6%, 90,400 671,563 220,617 604,961 ; 1,587,541 !
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E ELISTING SITOATION 1N 1993 | \ATER SUPPLY DEVELOPNERY PLAN 1994 -137 | |CAPITAL COSTS, 1994 - 199710 ot
[} 1 1 1 i t
] ] ] 1 ] culm }
! ! \People  Completing Rehabili-New Tew \Population & of total |Completing Rehabili- New Jer ECOSYS H
(VILLAGR Population Population ¥ of pop. |Population }in S.L.1 schemss tation point gravity |covered  population |schemes  tation  point gravity (1994 - 1997 |
{ DEVELOPYER? in1993  in8.L.1 in8.L1 }in 1997 :m under SOULCes un 1977 in 1997  |under sources H '
i ot e | S40 et i i L
0 .b. [ructlo! 1
: 514 Sba | i 1997 : L L W L) i
1 | [} [ 1 3 ] 3 3
! ! ' ! \NRs/capita NRs/capita NRs/capita MRs/capita | '
i ‘
1GEJEA 5,305 1,387 5%, 6,145} 3,108 - 169 395 i, 44U it 0 468,984 158,178 754,814 } 1,381,976 :.
|GOTHADL 4,652 1,367 98 4,841 1,422 250 656 1,055 ) 3,382 108, 0 49,755 262,42 1,687,232 2,199,229,
VEERLANG 3,899 1,761 468! 4,016 } 1,838 153 165 0 §07 | 1,764 9% 122,400 165,116 0 971,268 ) 1,238,784 |
iEUlIH 1,980 1,967 5% 1420 3,087 19 0 146 | 1412 824, 6 178,991 0 231,104 412,095 )
+HORGI 5,3 2,981 564, 5,540 ! 3,087 n 1 T Al | , , 011! |
{JALPA 1,758 1,193 48%5 3,90 - 1,866 87 409 3;4 ‘: ;,32'2/ 'slg:‘: g Zgg,;gg lﬁg,:’l;g‘ ggg,gﬁ E ngg:%; E
| JEADERA 5,59 FRYE| i) 3,415 2,160 m W01 593 1,14 4,978 58 570,400 206,741 137,267 1,925,886 ) 2,943,195 |
\JHIRUBAS 1,01 1421 79%) 3,199 2,528 n i 0} 1,3U bty 0 I,6% 5,550 g 380,182
{ JUTHAPATHA 3,544 1,003 29 1,688 ) 1,075 121 1] m 1,63 "y 0 120,715 265,018 1,243,224 ) 1,62895 ; .
| JTANIRR 3,286 PREK] Bo%; 1,419 1,61 10 % 42 146 | 1,809 §28) 96,000 289,991 15,680 233,14 i 593,748 E
'EACHAL 141 760 171 R 3,618 ] 191 104 624 LIV 2,432 67k 0 104,064 248,755 1,459,678 | 1,813,497 )
| EASERY 3,280 1,420 in 549 1478 1,268 425 79 A 4,263 788 1,014,400 424,583 231,717 8N, A16 ) 2,492,115 )
(REALIBAN 5,93 1,093 188 6,179 1,138 {uU m 1,35 1,338, 4,99 g1%] 339,200 172,053 530,035 3,102,509 ; 4,143,791 E
| KEARICHRAP 1,684 1,040 98} 1,191 1,08 309 66 15 | 1,613 g0t 0 309,418 26,383 4,107, 679,888
{KHARIGAON 1,610 1,133 438 I 1B 60 258 L 8 ) 1,216 828 43,000 255,305 11,300 1,110,021 % 1,424,426
 KEASAOL! 3,054 980 1% 3,118 1,020 585 155 350 90, 2,190 §3%) 468,000 155,403 140,140 127,852 ; 891,196 E
| KHYAER 3,48 900 7 1,48 ) 437 1] 0 3 | 1,060 308, i 67,988 ] 83,802 ) 196,790 |
' ROLDARDA 4,059 1,540 188 §200 1,603 108 475 19 184 ) m 6%, 966,400 474,51 61,051 455,109 ) 1,557,09¢ )
{KOSTMERQLA 2,162 560 1% 2,512 | 583 176 28 108 | 894 L1 T 0 176,216 11,100 172,053 E 159,369 E
IMADAY POKELEA 6,276 1,271 g 6,511 1,337 1} 8N 16 . 5,183 9% 43,200 874,142 126,265 915,767 | 1,359,314 |
| MASTAN 5,219 1,820 548} 5,431 2,83 {0 128 {3 ) 4,501 8, 0 420,420 291,381 677,113 ) 1,388,314 |
HITTAL 4,295 181 664 {469 1,34 455 153 {89 | 4,13 93, 0 455,109 101,286 762,565 1,338,363
1 MUJ Z0RG 1,070 1,233 40%; 3,195 ) 1,283 405 n 481 | 2,313 1t 0 405,158  6%,376 78,164 ) 1,212,598






EYISTING SITUARION IN 1393

H \WATER STPPLY DEVELOPMENT PLAN 1934 -1997 i {CAPITAL C0S18, 1994 - 1997 MEs o .

1 ] ] t lmlm

] ] 1] ] ]
) i \People Completing Behabili-New  New  \Population & of total |Completing Rehabili- New LE 100818
\VILLAGR Population Population § of pop. |Population }in §.L.1 scheses  tation poiat gravity !covered  populatiom !schemes tation  point gravity  }19%4 - 1397
| DEVELOPXER? in1993 inS.L.1 inS.L.1 in1997  |and under S0Urces 'in 1977 in 1397  under sources H
Eocmmx and » and ” ‘: ':in;'rgved const- ': ‘:mnst- ':
: iepro impro H 13.L.2  ruction H ruction
: .1 861 | 'in 1997 ! U0 5,000 40 16001
' H H ' 1MBs/capita NRs/capita MRs/capita MRs/capita |
] t ) ] ] |
1
]
JIATAR FANTALRS 3,53 1,680 184 3,679 1,748 {93 208 135 1,5 108 0 492,51 83,151 U645 192,278
{PALING MATEAD] 3,500 1,m s 16027 1117 293 579 k[T 2,353 (115 0 292,768 231,17 582,761 ) 1,107,246
\PHEK 3,829 1,133 kyiH 3194, 1,283 167 676 694 | 1,820 It 0 166,503 270,58 1,110,021 } 1,547,092
\ PRORSIRGEOT 5,619 3,11 568, 5,910} 3,307 1,23 il 0 563 | 5,412 928} 988,800 210,904 ¢ 1,060,070} 2,259,7M4
(PIPAL DANCA 8,760 4,81 AR 7,03, 5,009 10 m 1] 385 } 5,834 i34} 56,000 273,43 38,851 616,082 ! 984,25
' POXEARATE 2,351 1,687 5%, 1,97 1,75% 170 108 6 | 2,299 T D 370,470 43,013 105,452) 518,935
1RAHARAS 1,34 1,781 1K 149 1,858 3 11§ ) 1,411 100%) 0 M2,719 47,176 194,254 ) 584,149
{ANPTR 1,228 1,093 15%) 151 1,18 2 498 m o Lull 6,440 86%) 1,537,600 498,122 308,031 3,3%C.014 ) 5,723,781
\RINGHERAR 2,613 1,320 518} N8 1,34 130 108 28 1,99 134 0 230,329 43,013 5,009 78,451
|3TPSE 1,180 907 {8 1,148 ) 944 110 m ¥L 08 | 1,712 178, 88,000 231,17 91517 133,006 % 744,300
1 SARAIROT 7,148 1,800 818 3,2% ) 1,813 18 U 01 2,125 558 b 127,554 9,713 g 23,161
I SATTANAT] 3,31 800 Ui, 1488 813 8 m 833 | 1,003 584, 0 8414 108,227 1,332,025 1,527,666
'SIDDEESHER 3,13 913 29%) 3,266 | 950 k[ m 569 U | 1,411 748, 292,000 222,004 227,554 505,060 ; 1,246,618
1SILTRR 5,21 1,367 263 S, 47 142 276 1 1,42, 3,863 ik 0 276,118 301,093 2,258,893 ) 1,835,104
1SCHAD] 1430 1,620 i 3,569 7 1,686 " 22 354 U3 1,680 758 56,800 226,167 141,520  G49,460 | 973,535
| TAR0Y 4,386 14 ny 4,564 3,25 i) 35 13 1,19 2% 0 22847 13815 AT,A0T, 620,1U
{TARSER ¥ ICIPALITY 1,282 2,680 i Y 1,546 % 2,789 § 105 415 538 | §,516 808! 7,200 704,863 190,091 860,288 | 1,762,421
 TELGEA 3,606 1,113 EILH M 1,19 100 m m; 1,13t 578 0 230,29 143,485 593,861 | 972,656
| FHINTER 1,61 1,9 54%) 3,820 1,08 187 191 9} 2,130 N 0 187,316 76,34 417,309 ) 740,919
1 TIHGRR Z3GA 5,111 1,107 1%, 5,329 1,182 394 3’0 857 | 2,19 514, 0 39,057 140,140 1,370,876 | 1,905,074
1 1 ] ] ] i
t { i 1 ] ]
. man 111,54 4% 283,798 ) U740 10,234 20,306 21,399 33,888 7 103,212 728} 8,187,200 20,306,447 8,799,692 53,708,367 } 91,001,706






RISTING SIFOAY ,
IonImas 'WATER SUPPLF DEVLOPKER? PLAR | |
) - 1199-2002 : + |CAPITAL COSS 901 |
\WILLAGR  Populati - 1 People ' 9% - 2002, W5 | hoo
PHENY | ation Population ¥ of pop. Total :in ) ~ iPopulation ¥ of totajRew S CAPITHL
E“m in1997  inS.L.1  inS.L.1 'populati ! 5.L.1 point  gravity |coversd co) Rew 100813 §
RRITTEE N :i:g g S o s -
i ; ) 1 impro ; isolrces ! i
rored - aprord 5.1.2 : | : !
bl |in 2002 | 3 ! :
o - ! I i“ 0 1,600 ) |
286 2,3 . ' Ms/cpita Msfcapits | W5 |
Gl L 2,90 Mo e A Ry |
YRHADVEPOE T I'm; I B 147! 5. 10%1' A0 s07.807 5 561,037
' R N S G B S I
ERGGADI 1,3 1,128 oy 3'535: 3,318 n 130,: 1585 100‘; WAoo 45,21 .'
oo 4 19 B IR R RGN B 56 |
(BAEARGDY M m w m Mool B L 1,575,81 §
e I R L DOED LA W) 0% look, 163,338 1,804,493 1,687,811 |
wwmi o G @ mi Lm Ll Te o om T 116360 |
i P B o R e it 03 |
0GB GDBL 06 180 S L1506 L6 W 0N 8,358 3,998,001 | 406,39 |
ohwmn (o U 6 omsl Lw Y foowy 280,252 2,108,019 | 199971 |
Sueri ne Lm M G617 6 e 4216 %30‘; WG 168000 | 2970 4% |
{CHEAEARA G664 TN LD LMY 16 ] 3.6 0 277,030 2,586,555 | 1,868 %
DIPANI AN B O Uil o 61461 2,456,300 | 2,763,761
Bmown 50 om w Gl m W Lm o} 235300 2000, | 2,360
MRCER TR 5501 429 M &S 550 1t] 258,003 2,421,098 280,302 |
ATDA v GO0 1 L LA 6w 1008} 46,511 1,367,436 1513347 !
. o T o el fn i i 110“.' 2,00 2,506 ] 185 |
B g6 1w W e o 1 LOEA | L
- 6,115: 6 m W e lm: 199,083 1,858,108 | 2,057,191 }
"igﬂ X ] STRINEY R R Y e R 1TSS T )
e S8 5 o 01820 4,200 0 D 100K} 237,262 200450 | 2,451,716 |
jGEJEA 8,145 LAl ! e E 343 8 190 6109 100\: 0 01 Y
TEADI L 3w T 6438, 46 5% LI g ook 36N 297,485 109,170 |
LAKG w6 L6 6N 081 18% 10 “u WATD 2,000,738 © 2,216,407 |
i R N B R W ml im m v Loves 1,401,178 |
I S50 350 6N R o g 08 157,40 147189 ! 1151 |
A T e T mi e 1] 5 858,925 | 950,953 |
(OBADEYA VA B o LEIL hm I DLER LR o
NS L1 1 o W Wi Um o am o Lo L s |
168 066 TN P WM LW LA SRLE B IT
IR8 A Lol m o m R M |
AL 118 2:“3 B ! A 1,371;4&:
‘ A 428 31 2% W e e L 795,36 |
IBAN SRR S w06 5005 fot; 18,68 LG 1,516,367 |
AT 1L I IO R Vo N N L L |
M6 \ 23 353 Y |18, H0 1,385,440, !
W& W bRl 0
. 3,484 , ; SR i L v 8, 588,284 | e
T0LOAFLA Vi oam Xt iw ni v o ww LS| L0
LA 1,56 894 35‘: 443 | W 116 m |' 4'439 100%'. 305,700 2,853,216 3,153’.917 |
fporomn 65 s soney W Ll Tes um a0 Lss 1535 |
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1. INTRODUCTION

These Guidelines are aimed to be used as a checklist in
Environmental Impact Assessment in the planning, construction,
and operation or the rural water supply systems in Lumbini

Zone.

Socio-cultural and socio-economic impacts such as more time to
other works, or more leisure time, provision of labour or
money for maintenance are not considered as environmental
impacts. Therefore they are not discussed in these
guidelines. However, they are impocrtant issues of community
participation and they are natural, intrinsic aspects to be
considered in the implementation.

Improved health and improved economic conditions are accepted
long term objectives and in the short run, that is during Lhe
course or the Project, any measurable improvements are not to
be expected. Therefore also the possible negative 1mpacts
such as undesirable population growth, environmental impacts
of increasing solid wastes, and transport are not scrutinized
in this stage. However, impacts of solid waste disposal are
included 1n health education as 1issues of environmental

hygiene in the villages.
2. ECONOMIC VALUES
2.1 Siting of System Components

In siting of system components alternative locations should be
considered. Impacts on following interests is expected due Lo
siting and construction, or operation of the water .supply

component.

- areas of importance for agriculture, forestry or fishing,
- areas of 1important ground water or surface water

resources,
- places of cultural values.

These areas will be identified later in each district.
2.2 Critical Value of Use of Water

Use of water for drinking and preparing food is considered to
be the most valuable use of water, after that comes water for
washing dish and personal hygiene, after that water for
washing cloths and water or other household purposes. This
means, that especially ir developing countries, where water
consumption is 50 1/c¢/d or below, the water for housechold
purposes has definitely the highest priority. After that
comes water for kitchen gardening, agriculture and for other

purposes.
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3 Critical Cost of Water Supply System

Cost of a water supply éysLom for a community or for an
individual household should not more than the cost of re-
settlement with water supply 1n a new place.

CULTURAL VALUES

In siting of the system components an alternative location
should be considered if impact on following is expected due to
siting, construction or operation of the system:

- nature conservation areas, unigque ecosystems, important
wildlife habitats,

-~ areas of unique or exceptional aesthetic quality,

~ tourism attraction or recreational areas,

~ important cultural, historical, or scientific resources

areas,
-~ areas important for vulnerable huvman populations,
~ schools, hospitals, graveyards, sanctuaries, places of

worship, etc.
These areas will be identified later in each district.

ENVIRONMENTAL IMPACTS CAU“YXD BY THE CONSTRUCT1ON OF WATER
SUPPLY SYSTEMS,

1 System Components and Construction Activities.
The main components of a rural water system are the following:

-~ water source; spring, groundwater well or stream source

-~ water treatment plant

-~ pumping station

~ main conveyor line, either pumping main or gravity main
with break pressure tanks

~ water tank

~ distribution lines

-~ distribution points; either house connections or tapstand

~ hand pump wells

~ access roads

-~ power lines

In addition to above, the environmental 1impacts of +the
construction and use of pit latrines, pour flush latrines, and
flush toilets are scrutinized.






- Page 5 (8)

The activities, which may ave the environmental impacts in
the construction of the craponents are following.

- 8ite selection

- gite clearance

- earth moving

- drainage of the site

- transport and storage of construction materials.

The impacts of the different construction activities are
described in detail in Annex 1.

4.2 Site Selection

Site selection has an impact on the change of the cxisting
land use, therefore the decision ¢ the site selection may
have an impact on economic or cultural values.

4.3 Site Clearance

Site clearance removes the protective vegetation and the site
is exposed to erosion due to rainfall. Also it changes the
landscape and may have an impact on cultural values.

4.4 Earth Moving

Earth moving is the heavy part of the construction and it
orens and reforms the ground surface. Earth moving makes the
site extremely vulnerable for erosion due to heavy rainfall.
On steep slopes in hilly -+1.eas there is also a risk of heavy

landslides. Proper site selection and drainage arrangcment
and timing of the earth moving are therefore often extremely
important.

Earth moving always destroys the natural landscape, and
creates dusty or muddy environment. In case of cultural
values in the neighborhood the impact of the earth moving is
extremely strong. Earth moving in dam construction for water

intake construction makes the waler turbid in downstream.

4.5 Drainage of the Site

Drainage of the site in a hilly terrain have to be planned
carefully in order to avoid erosion on the side 1tself or
along the drainage furrow. The drainage water may also cause
flooding, if not drained properly.
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5.4 Stream Water Diversion or Regulation

Stream water diversion or regulation may reduce the flow in
the main stream. 1In case of dam and storage reservoirs, algae
growth may occure in the storage reservoir. Reduced {low may
have an impact on vegetation and previous water use. Reduced
flow may also cause the deterioration of water in downstream
due to reduced flushing. Usually, however, the demand for
water supply is insignificant compared with the flow of the
stream.

5.5. Water Treatment Plant Operati:n

Water treatment plant operation will not be a common practice
in Lumbini Zone. Main activities having environmental impact
are chemical feeding, sludge removal, and overflow, these
activities may have impact if they are not properly made,.

5.6 Operation of Pumping Station

Water pumping by electricity of engine driven pumps will notl
be a common solution in the Lumbini Zone. There may be some
pumped systems in the Terai Districts. The main impacts are
considered to be overflow and noise on the pumping, and the
risk of the leakage of the fuel, which may penetrate into the
ground water,

5.7 Overflow and Rainwater Drainage

Overflow drainage will be arranged at most of the system
components. The main impact is flooding and erosion, if the
drainage is not properly done. The same impact has also the
rainwater, if drainage is not properly done.

5.8 Use of Water Points

Use of water points, i.e. taps and hand pump wells may cause
flooding if the points are not properly drained. Use of water
near the wells may also cause pollution of the well water.
Therefore proper designs have to be made for drainage near the
water points.

Cattle watering causes easily overgrazing and muddy
surroundings., In case of wells there is also a risk of
pollution of the well water.
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4.6 Transportation and Stammge of Material -

5.

5.

5.

5.

Transportation and storage of the construction material is a
remarkable activity on large sites. In rural water supply
projects the materials arr usually taken by trucks to the
nearest point and then carr_ed to the site. The environmental
impact is quite minimal if material is carried to the site.

However, if the track improvement is needed, the risk of
erosion may arise due to water flowing along the track. The
nuisance is bigger, if much material has to be transported
along narrow and muddy village roads, and stored on places
where they are of aesthetic nuisance, or the storage is too
close to such a place.

ENVIRONMENTAL IMPACT CAUSED BY OPERATION OF WATER SUPPLY
SYSTEMS

1 Main Operation Activities.

The main activities causing environmental impacts in the
operation of water supply systems are the following

- spring water tapping

- ground water abstraction

- stream flow diversion and regulation
- water treatment plant operation

- water pumping

- overflow drainage

- use of water points

- cattle watering

- discharge of waste water

- use of access roads

The main primary impacts of the operation activities on the
environment are described below. The secondary impact are
described in detail in Annex 2.

2 Spring Water Tapping

Spring water tapping may cause reduced seepage in the area,
and reduced flow for previous purposes, which may then have
impact on vegetation, wild life watering, or cattle watering.

3 Ground Water Abstraction

Ground water abstraction may cause lowering of ground water
level, especially in case of electric or motor driven pumps in
urban or semi - urban water supplies. This may cause changes
in vegetation and reduced amount of water for ©previous

purposes. Also drying of previous wells may occure.
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9 Discharge of Waste Water .

Discharge of waste water may have many impacts if 1is not
properly done. Usually in housrcholds without house connection
the amount of waste water is so small that it can easily be
disposed on the plot without nuis. 1ce. In case of a house
connection the amount of water discharged is higher, and thus
also the risk of nuisance due to water 1s higher. Discharge
on land is preferred, because discharge on a stream causes
water pollution in downstream.

10 Use of Access Roads

Use of access roads is a normal activity and the use for
operating a water supply system 1s insignificant. However,
the impact is noise and dust due to vehicle traffic. 1If the
road is not properly aligned, drained or protected, the risk
of erosion due to rainwater is always there.

.11 Power Lines

Use of power lines does not usually have much impact on the
environment. The lines have to be free from tall trees and
cutting of trees naturally has an impact on the landscape.
Also the cutting of the trees may increas the risk of erosion.
The erosion may occure also because of unproper drainage or
finishing the power line structures.

12 Use of Sanitary Installations

Use of sanitary installations is improvement in the housing
standard. The impacts on the environment depend very much on
the design and location of the installation. The main impacts
due to unproper design of location 2re odors and flies; ground
water pollution may occure if the bottom of the pit 1s below
the ground water level. The flushing of the toilet increases
the risk of overflow, ground water pollution, and water
pollution in downstream. Flush toilet without septic tank and
soak pit are extremely hazardous for hygienic and water
pollution point of view,.

13 Use of Improved Water Supply System

Use of improved water supply system is an benefit as such.
However, some adverse impacts are mentioned here. 1In case of
epidemic caused by a source used by thc whole community, one¢
common sourc¢ may be more hazardous than several scatlcred
sources. Therefore the careful protection of the source is
necessary. Because wate: s easily available, the consumption
also will be higher, this 1lso means i1ncreased amount of waste

water with disposal problems.
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