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SUMMARY

The Community Water Supply and Sanitation Programme is implementing water
supply schemes 1n rural areas of Western Development Region of Nepal since
1976 on the basis of standard designs. In this past 13 years about 230
projects have been completed. Apart from construction a lot of inputs have
gone into continuous training of staff and into software components such as
sanitation, maintenance and communication.

In 1988 a survey of some 207 projects was executed in order to get a
comprehensive picture of the condition of the schemes, and at the same time
to establish a data base for the Maintenance Unit. The fieldwork was done
by a consultant and required four survey teams for about 8 months. The
detailed results of the evaluated data are presented in this report.

The assessment of the schemes shows that about 58% of the projects provide
water to the village 1n a satisfactory manner. About 20% of the projects
require quite some repair and therefore do not deliver a proper service.
Finally about 20% show serious flaws and thus do not really serve the
purpose.

The data were also evaluated with regard to the various structures. The
standardisation of the design obviously has yielded good results, as there
are few shortcomings originating from design. Also construction quality is
found to be satisfactory with 70 to 90% of the structures, depending on the
type of structure. This may definitely be seen as a result of the
continuous training that has been given to the Water Supply Technicians,
the main persons involved in the construction and supervision of the
schemes. Major problems with regard to design and construction occur in
particular with catchments and - pipelines, both structures where
standardisation is possible only to a limited extent.

Significant shortcomings are found with the protection of sources and
structures to avoid contamination of the water. This 1s an issue which can
not be tackled with technical means, but which rather needs the realisation
of the users for the risks of contaminated water.

What becomes obvious 1s that most of the shortcomings result from
insufficient maintenance, even though this has 1mproved since 1981 (survey
of Gurung/Schramm). In particular with pipelines and valve chambers there
is still a serious problem. In terms of figures the maintenance
arrangements look already quite good with 78% of the projects having a
Village Maintenance Worker (thereof 62% trained) and 78% having a User's
Committee (thereof 72% active). However the evaluation of data somehow
reflects that the biggest concern of the users is to get water to the
tapstands, whereas preventive maintenance that aims at keeping the system
intact and thus avoiding contamination is not yet so much a matter of
concern to them.

Looking at the relations between performance/condition of a the projects
and influencing factors there are some interesting results. In those
projects where there is an active User’'s Committee, the maintenance is
usually well organised and the VMW is mostly paid (78%), wheras in all
other cases the payment of the VMW is a uncertain issue. Trained VMWs
perform a bit better than untrained ones, but only as long as they are
paid. Among the VMWs that get no remuneration the untrained ones do a
better job, which might be because they work out of their own interest and
initiative.






Finally the relation between economic condition of the villages and the
maintenance set-up reveals that actually poor villages more often have a
VMW (80%) than rich villages (62%) and with regard to the payment of VMWs
they do not perform worse than rich villages. Also the condition of the
projects 1n poor villages is equally good as in the average villages. This
is an indication that good maintenance is not so much a matter of whether
people can afford it , but rather whether they realize the importancy of it
and accordingly take an 1interest in keeping the water supply scheme in good
shape.

CWSS/HELVETAS
Pokhara
M. Engler






INTRQDUCTION

The Community Wwater Supply and Sanitation Programme Pokhara has been
implementing piped water supply schemes in the rural areas of Western
Development Region since 1971. In the 1nitial stage the programme was run
by His Majesty's Government (HMG) and UNICEF jointly with the assistance of
foreign volunteers for the technical supervision. As from 1976 this regular
programme was followed-up by the so-called “Noted-A"-pragramme under which
the Swiss Government provided the funds to UNICEF and HELVETAS provided the
technical assistance.

By now about 230 water supply scheme were completed under this programme.
Besides pure construction other components, such as sanitation,
maintenance, communication and women 1nvolvement have been added and/or
extended over the vyears, so that the programme has become a quite
comprehensive approach to water supply.

Even though all these components deserve attention, this report concerns
itself mainly with the physical output of the programme.

In the course of the implementation of the programme various efforts have
been undertaken tc assess the status of the completed projects.

A first survey was conducted in 1977 by New Era to assess the achievements
of the regular programme.

In 1980 a survey of 45 selected projects was executed by Guiung/Schramm to
get an information basis for a proposal for a feasible maintenance
management system. Under this survey 18 projects of the regular programme
(1971-1976) and 27 so-~called standardized projects (built after 1976, under
Noted-A) were assessed.

In 1986 a mail survey was lanced to get information about the maintenance
arrangements in the projects.

The survey presented 1n this report was I1nitiated in 1987 and executed in
1988 in view of an evaluation of the programme which took place 1n February
1989. The objectives of this survey are described below.

A draft report with the results of the survey was made available in January
1989 for the use of the evaluation team. However the completion of this
final version has taken a bit longer due to various reasons. The report
amms not only at providing the results but also intends to give a little
insight 1into the methodology applied which might be of interest for
professionals activ 1n the field of water supplies. Therefore 1t is a bit
more elaborate on the description of the survey than would be necessary for
the mere presentation of the results.
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II

III

OBJECTINES _QF _SURYEY

The objectives of the survey were twofold. In view of the evaluation it was
of particular interest to find out about the physical condition of the
water supply schemes and their utility. In addition the chance to visit all
completed projects made it possible to gather data which is of interest for
the Maintenance Unit. Thus the objectives can be summarized as follows:

- assess the present condition of (preferrably) all water supply schemes
built between 1971 and 1986 in Western Region by the Ministry of
Panchayat and Local Development (MPLD) with the assistence of UNICEF and
HELVETAS.

- to provide the necessary information for a data base which will be used
{and up-dated) by the Maintenance Unit

The projects completed between 1986 and 1988 were basically not surveyed
since it was assumed that they are still 1in good condition and 1t 1s
planned to take them up first under the routine visits of the Maintenance
Unit.

The collection of social data was limited to those issues which might have
a significant relation with the well-functioning of the scheme. The time
available did not allow for in-depth study of the social relations within
the village. This could be the task of a separate survey.

METHODOLOGY
EXECUTING AGENCY / RESPONSIBILITIES

At the same time that CWSS/HELVETAS was planning this survey, Suspension
Bridge Division, another project assisted by HELVETAS, was about to survey
completed bridges all over Nepal in order to establish a Central Bridge
Register (CBR). Since 1in both cases the surveys were financed by HELVETAS,
the CWSS and the CBR-survey for Western Region were combined.

The survey was contracted out to NO-FRILLS CONSULTANTS, Jawalakhel,
Kathmandu.

NO-FRILLS was responsible to organise and execute the survey fieldwork and
to compile and partly process the gathered data by entering it into Basic
Record Forms and evaluation formats.

CWSS/HELVETAS-staff and the Coordinator of NO~-FRILLS jointly prepared and
tested the survey- and evaluation-formats and the Basic Record Forms. They
ran the fieldtrainings for the surveyors and rechecked projects visited by
the surveyors to cross-check the results.

The evaluation of the compiled data and the presentation of the results was
done by the author of this report.

SBD/HELVETAS provided the necessary formats and the training of surveyors
for the CBR-part of the survey.

YOLUME QF _SURVEY
Initially on the basis of available project lists it was expected to survey

about 230 CWSS-schemes and 60 SBD-bridge sites. Finally 213 CWSS-projects
and 85 SBD-bridge sites were visited by the survey teams.






MANPOWER / DURATION

NO-FRILLS assigned 1 Coordinator and 4 fieldteams, each consisting of 1
engineer and 1 assistant for the survey, assisted by 2 parttime office
staff. It was a great advantage for the whole survey that the post of
Coordinator could be filled by an engineer who previously had been a
longtime overseer in CWSS Pokhara and was one of the authors (Gurung) of
the survey executed in 1980.

CWSS/HELVETAS-staff was involved parttime in the supervision of the whole
survey. CWSS/HMG-engineers and overseers assisted in the cross-checking of
projects.

The whole survey lasted eight and a half months from April 1988 to December
1989. This meant that part of the survey took place during the rainy season
(July to September) which might have affected the results partly. However
this was unavoidable since the results had to be ready by the end of 1988
and a shorter period for the survey with accordingly more input in terms of
staff was not feasible, considering the necessary qualifications of
involved staff.

For the budget 1t was assumed that the time necessary to survey an average
CWSS-project (10 km. length, 12 tapstands) including travel time between
projects would be 3 days whereas for one bridge site 1 day was assumed. On
this basis the total of fielddays for the surveyed 213 CWSS-projects and 85
bridges would have been 724 days whereas actually 770 fielddays were spent.
this means that the input was underestimated by 6.4 %.

QRGANISATION OF . FIELDIRIPS

The survey teams usually spent about one month in the field 1n one go and
then took about two to three days 1n the office to compile the gathered
data before they went for a new serie of surveys,

while visiting the individual projects the surveyors first had to contact
the responsible persons 1in the village, i.e. User‘'s Committee Chairman
and/or Members, Village Maintenance Worker (VMW) or if none of them was
present, other competent villagers. By interviewing them they got a first
overview of the project.

Together with the contacted persons the surveyors then checked all
structures of the system from the source to the last tapstand. During this
check they had the opportunity to discuss with the individual users of the
scheme at the tapstands while collecting information on number of users.

At the end of the physical survey a meeting with the VMW, User Committee
and other authorities of the village was held to collect information on the
maintenance arrangements and to get an 1dea of the social environment 1n
the village.

ASSESSMENT._OF PROJECTS

For the assessment of the physical condition of the systems and their
structures as well as for the collection of data on maintenance management
and social factors standardized Record Forms (see annex 1) were developed.
The concept of this forms is described 1n brief below.






Gepera) Information on_Project

The first page A1 should help the surveyor to get an overall idea of the
size of the scheme while starting with the survey. This information had to
be complemented at the end of the survey on the basis of the detail
information gathered.

Assessment _of Structures

To assess the individual structures, forms (B! to F1) for each type of
structure were available. Some of the structures, e.g. different types of
valve chambers were integrated in one form to simplify the evaluation.

a) Detail Assessment

The various parts of each structure were assessed according to a list of
given items, that were thought to be relevant. In general for each item the
surveyor could choose among three options, which in general stand for good,
medium and bad. The surveyors were supposed to give individual comments
only in extraordinary cases. This procedure on one hand aimed at getting
uniform and thus comparable results throughout the projects and among the
individual survey teams and on the other hand it was not possible to
evaluate a too big number of individual comments.

b) General Assessment

At the end of the detailed inspection of the structure, the surveyor had to
give a general statement on the structure regarding the quality of Design,
Construction and Maintenance, whereby he could avail of three categories,
i.e. satisfactory, some shortcomings, serious shortcomings. This allowed
for a distinction of the origin of possible shortcomings. The design has
mainly an influence with the intake structures and the pipelines, whereas
for other structures which are built according to a standardized design, it
is not very relevant as a criteria.

This general assessment also helped to cross-check the detail assessment of
the structures during the data evaluation.

¢) Repair_Requirements

finally the Repair Requirements of each structure had to be judged. The
following definitions for the applied categories were used:

minor: small damages which can be repaired by the villagers with 1little
input qut of their own resources.

major: damages that require a bigger 1input of material and/or manpower
which usually exceeds the resources of the villagers

urgent: the damage is threatening the well-functioning of the structure or
scheme instantly.

Social Aspects / Maintenance Arrangements

At the end of the survey and after having held a meeting the surveyors had
to fill the forms A2 and A3 which refer to some basic social aspects of the
projects and to the maintenance arrangements for the scheme. They further
had to give their overall judgement of the condition of the project and had
to indicate which, in their opinion ts the major reason for the actual
condition of the project. This overall judgement allowed again to cross-
check the detail assessments.
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The survey intentionally concentrated on the assessment of the physical
condition of the schemes. The socio/economic part of the survey is very
limited. An in-depth study of the relation between the socio/economic
conditions and the impact of a water supply scheme in the villages would be
an interesting task in itself, but was beyond the scope and capacity of
this survey. For the same reason an assessment of the sanitary situation in
the villages was not i1ncluded.

PROCESSING _QF DATA
Pata Base for Maintenance Unit

The most important and relevant data of the projects were transferred on to
the Basic Record forms (see annex 2). This Basic Record consists of an
information sheet that provides the data which are of particular interest
to the Maintenance Unit and a second sheet that allows to continuously
document all actions that are initiated and undertaken in the project (e.q.
repair requests etc.) and that are registered by the Maintenance Unit. With
the help of this file it should be possible to establish a more or less
continuous project record for each of the projects at the District Water
Supply Offices.

Assessment. of Working Gondition of Projects

To get results about the working condition of the schemes the available
data was processed on one hand structurewise and totalled for all the
projects and on the other hand projectwise to assess the preformance of
the individual project

Structurewise Evaluat.ion

To assess the performance of the i1ndividual parts of the schemes and to
identify weak points in the design, construction and/or maintenance, all
judgements as tick-marked on the Record Forms were added up for each
structure and each item throughout the surveyed projects. This also
provides some statistical information on the size of projects completed so
far.

Projectiwise Evaluation

A special Evaluation Format (see annex 3) was developed to process the data
for each individual project. On this form in particular the data about
repair requirements, general assessment of structures and flow from
tapstands were entered and processed to classify the projects according to
categories related to physical status and utility. The categories along
with information on socio/economic situation, maintenance arrangement and
other characteristics were marked along the perforated edge of the form.
This allowed to “computerize” the identification of all possible relations
between the various characteristics of the projects. For projects that
consist of more than one system, the total of all systems was processed on
one evaluation format.






III

RESULTS

NUMBER. QF PROJECTS. SURVEYER./_EVALUATED

The following list gives an overview of the number of projects taken up by
CWSS Western Region so far and the number of projects actually surveyed and

evaluated
Zone Projects Projects Projects not surveyed Projects Standardized
XXX histed under conpleted surveyed projects
District md 1988 construction 1486/88 omitted § evalyated surv, & eval.
GANDAKI
8233322}
Kaski 58 2 1 2 53 52
Syangja 23 4 1 1 17 17
Tanahun 23 4 1 2 16 16
Lamjung 21 4 1 - 16 16
Gorkha 19 2 1 - 16 15
Manang 4 - - 2 2 2
DHAULAGIRI
EXXKERERXK
Parbat 25 5 1 - 19 17
Baglung 16 6 1 - 9 7
Myagdi 25 4 2 18 15
Mustang 9 - - 5 -
LUMBINI
EEXREXX
Palpa 18 4 - 1 13 13
Gulmi 13 1 1 - 11 11
Argha-Khanch1 9 2 - - 7 7
Nawal-Parasi 8 2 2 - 4 4
Rupandehi 1 - - - 1 1
TOTAL 271 39 12 13 207 193
89 % 83 %
a) b) c) d) e) )
Note: Total of projects possible for survey: a) - b) = 232

c)
d)
e)

f)

Some of the projects completed in 1986/88 were not surveyed
because it is assumed that they still work satisfactorily.
Some projects were omitted in the survey for various reasons,
e.g. unclear location or origin.
Total of projects surveyed and data comptled for structurewise
assessment: 89 % of 232 projects
Standardized projects means projects that were built under
“Noted-A", when a standard design was available, or projects out
of the regular programme (prestandard) that were rehabilitated
or major repair and extension was made under “Noted-A". These
projects were included 1in the projectwise assessment:
83 % of 232 projects
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ASSESSMENT OF STRUCTURES

Introduction

The results of the assessment of individual structures are displayed in the
following tables. The tables follow the system of the Record Forms by
giving the 1tem assessed in the first column, followed 1n the second column
by the options that were available for the assessment.

The third column shows how often a particular option was chosen as answer.
This number 1s put 11nto relation to the total number of structures
surveyed. The resulting percentage is shown in the third column and gives a
picture of the performance of a structure.

In general these figures are related to the total number of structures,
e.g. flow from tapstand. However in some cases the figure has only a
relation to a part of the structure which might not exist with all the
structures, e.g. valve chambers of tapstands, which do not exist with all
tapstands. Therefore the precentage is given in relation to the total of
valve chambers and not tapstands. Such percentages are shown 1in the last
column and the total on which they are based appears in column three 1n
brackets. Some discrepancies also occured due to imcomplete Record Forms
but this does not affect the overall picture very much.

With this basic 1information the tables are self-explanatory to a good
extent. The assessment of the individual structures sorts cut which parts
of the water supply schemes work well and where there are shortcomings.
This allows to draw conclusions on the quality of standard-designs and 1t
also helps to identify critical points. It gives an 1dea into which
direction further efforts and improvements have to go.

The assessment of structures is given in the following tables:

table 1a,1b : Intake/Collection Chamber

table 2: Pipelines

table 3: Storage Tanks

table 4: Chambers

table 5: Tapstands

table 6 Comparison of Structures

table 7 General Assessment (Design, Construction, Maintenance)

Statistical Results

In 207 projects surveyed and evaluated the total of structures assessed 1is
as follows:

Total: Average
per
Project:
Number of Systems: 289 1.4
Intakes: 374 1.8
Collection Chambers: 356 1.7
Storage Tanks: 259 1.3
Chambers: 558 2.8
- Interruption Chamber: 13 0.4
- Break Pressure Tank: 203 1.0
- Air valve: 102 .5
- others: .180 .9
Tapstands: 2546 12.3
9






.3 Assessmant of Intake/Collection. Chamber

table

Note: ( )=total of relevant

criteria
15 _INTAHE_STRUCTURE:

TGTAL in %4 of in 4 of
tatal total of
number aof |relevant

Tatal No. of Structures: 374 structures |criteria
General Warking|satisfactory 293 79
Conditions partly damaged 49 132
out of order 3a g
Intake struc- landslide 26 7
ture damaged fload b 15
malicious 16 4
Seepage natural cause 119 29
poor construction 15 4
malicious (human 4 1
Leakage natural cause 32 9
poor construction 38 10
malicious (human) S i
Contamination 1ntake well sealed 114 20
of water contamin. possible 168 S
cantamin. obvious 83 =22
2) _COLLECTION CHAMBER
Collection 1n warking caondition 3@8 87
channel small leakage 28 8
(intake) serious leakage 2@ {(3548) 1)
Collection 1n working condition 264 79
chamber not clean 46 14
leaks seriously 24 (334) 7
Fittings 1n working conditian 193 2
partly damaged 6@ 22
out of order {7 (272) b6
Caver undamaged, 1n place 250 81
damaged 31 10
M1SS1INg 29 (31@) g
Reasons for poor design b 2
damages of poor construction 28 8
Coll. chamber no maintenance 40 12
natural causes 24 (98) 7

10
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table 1b
=) _SOURCE_YIELD
TOTAL in % of in % of

number of | total of

struc- relevant

Total No. of Structures: 374 tures | criteria
Supply from thelyearround sufficient 221 0y
source seasonally 1nsuffic. 137 a7
never sufficient 14 4

4) PROTECTION _OF AREN

Trees, dense jungle, farest 223 60
Jungle, few trees, bushes {76 47
Afforestation, | never existed 23 1)
ex1sted,but destroyed 25 7
new afforestation i 3
erosi1on 1n the area 28 8
endangers catchment 22 &
Ferncing exi1sting, goad {4 4
existing,needs repair 12 R
fencing destroyed 7 2
was never fenced 338 21
houses nearby (108 m) 36 1@
Risk of trails 1n the area 87 27
contamination animal grazing 197 532
arnimal faeces 22 &
human faeces 44 12
no risk of contamin, 97 26
some danger of cont, 194 52
high ri1sk of contam. 2 22

The performance of Intake Structures and Collection Chambers is fairly good
with a 79% working satisfactorily. The condition of fittings lies 1n the
same range. Major reasons for damages are flood and landslides (22%). The
figures imply that in general the users take care of the functioning of the
intake structures but the protection {is neglected in most cases. With about
two third of the catchments contamination 1s possible or even obvious. A
mere 7% of the catchments are somewhat fenced whereas 91% never had been
fenced at ail. This reflects the fact that the villagers care for the
amount of water that the system delivers to the village, but still the
quality of the water is not a matter of concern.

A good result 1s that only 4% of the sources never provide sufficient water
but the rate of projects with sufficient water yearround is stil1l not very
high (59%). Comparing this with the figures ascertained 1981
(Gurung/Schramm), where 47% are shown as yearround sufficient and 47% as
seasonally adequate, the improvement is not extraordinary. In combination
with the experience how preliminary surveys are actually executed, 1t shows
that sti111 the importancy of careful and repeated measuring of the source
yield during the appropriate season is not recognized.

n
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Pipeline
table 2

Order of Rant_of Defects on_Fipelines

TOTAL n %
Total No. of Systeams: 289

Most frequent not buried 214 74
defect: leakages 9 3
cuts 28 1@
landslides 3
Second most not buried 23 8
frequent defect: leakages 34 19
cuts 185 Ys)
landslides 24 8

The assessment of the pipelines required a different approach, since they
are basically not visible as long as they are in good order. Thus for the
pipelines the frequency of four major visible defects was counted, i.e. the
number of places where the pipeline was not buried, where 1t was leaking or
cut or where 1t was damaged by 1landslides. Table 2 shows 1in how many
systems which of these defects occured most frequently and in how many as
second most frequent defect. That means for example that "not buried” is
the most frequent defect on pipelines in 214 systems, i.e. 74%, whereas in
23 systems 1t is the second most frequent defect only.

It 1s obvious that not buried pipelines are found as major defect. This
tallies with the experience that it is difficult to convince the villagers,
who have to dig the trenches, to dig them deep enough so that the pipeline
is properly buried. As a consequence of this, exposed pipelines get cut
frequently by people living nearby or passing by. This is reflected in the
fact that cuts are the second most frequent damage in 105 systems (36%).

In comparison to this, leakages and landslides are much less frequent,
which may be taken as an indication that the joining of pipelines and the
alignment is mostly done properly. This is reconfirmed by the General
Assessment of pipelines (table 7) which shows that with the construction of
pipelines only 2% serious shortcomingsare observed and 70% are judged as
satisfactory. Insufficient maintenance (only 41% satisfactory) definitely
increases the problem of exposed pipes. Thus the figures confirm that
initially not properly buried pipes "invite” people to cut them and even
under maintenance not much consideration is given to the burying, most
probably because this 1involves quite some input by the villagers. 1In
comparison to this work the welding of a cut or joining of the pipe with a
bamboo-"socket"” 1is an easy and quickly done job.

12
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Storage Tanks
(table 3 see page 14)

Up to 1984 all storage tanks were built in stone masonry with arch roofs.
Since then Ferrocement-tanks are introduced as a standard. The detail
assessment does not distinguish between this two types. Table 7 (General
Assessment) shows that there 1s not much of a difference between the two
types taking into consideration that stonemasonry tanks are older.

The performance of storage tanks is very good with 93% being in
satisfactory condition. It is most probable that the tank is seen as the
crucial part of the system and usually is located close to the village
which both increases the attention given to the structure. Even then the
protection of tanks and of the stored water against contamination is not as
good as it should be.

Chambers
(table 4 see page 15)

In comparison to other structures (see table 6) the chambers are ranking
last with regard to working condition. An explanation could be that these
structures are usually (I.C., B.P.T) far away from the village and even
sometimes in places not easy accessible. Furthermore their function 1s not
so obvious for the users.

The assessment of the fittings shows further that float valves and air
valves (only 53 to 59% working properly) are vulnerable parts and at the
same time 1t is difficult for the users to repair these parts.

Tapstands
(table5see page 16)

For the users the tapstand is the most important and thus central part of
the system. The figure of 76% of the tapstands providing adequate water may
be seen as a good achievement. The physical condition of the tapstands
{pillars and platforms about 80% okay) tallies with this. On the other hand
the condition of the fittings is far below that. For the brasstaps this can
be explained by the fact that they are the most heavily used parts of the
whole system, whereas the stopcocks, which are there to regulate the
pressure and thus the flow at the tapstand are most probably the parts
villagers are tampering with most often.

A comparison with the results of the 1981-survey shows that the situation
with regard to flow (Gurung/Schramm: 75% adequate) and to physical
condition of tapstands is still about the same.

As major reason for shortcomings again the lack of maintenance is stated.
However this has to be seen together with the fact that tapstands are the
most exposed part of the scheme.

The utilisation of wastewater (21%) has increased since the 1981-survey

(3%), whereas the cleanliness, drainage of tapstand area is still something
that needs big improvements.

13






Assessoent_of _Storage_Tanks table 3
1) _GENERAL _CONDITIONS
TOTAL in % of in % ot
number of | total of
struc- relevant
Total Na., of Structures: 259 tures [ criteria
General Working|satisfactory 240 AR
Conditions partly damaged 13 5
aut of order 7 !
Leakage no leaks 218 &1
little leakage 44 17
serious leakage q 2
Caontamination Tank well covered 165 70
of water contamin. passible 64 i1
contamin. obvious 8 (237} 3
2) _Tanl: STRUCTURES
Storage in good condition 216 8%
Chamber leaks partly 23 10
needs repair 18 7
Qperation in good econdition 198 a8d
Chamber partly damaged 27 12
seriously damaged I (226} -
Cover undamaged, 1n place 289 8
damaged 29 11
m1ssing 16 6
Fittings in working condition 174 775
partly damaged,leaks b1 25
aut of order S (242 -
3) PROTECTION / PREVENTION
Fencing exi1sting, good 45 17
exi1sting,needs repair 22 8
fencing destroyed - ==
was never fenced 185 71
Prevention well protected 142 o9
- poor care, maint. 78 33
vandalism, malicious 19 (239% e
Maintenance routine maintenance 74 29
occasional 127 49
no maintenance 93 ]
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Assessment _of Chambers table 4
1) _GENERAL _CONDITIONS
TO0TaL in 7 at in L of
tatal total of
number of |[relevant
Tatal No. of Structures: 570 structuresjcriteria
General Working|satisfactory 366 &4
Conditions partly damaged 105 18
out of aorder 99 17
Leakage no leaks 215 77
{anly for I.C. Jlittle leakage 33 19
and B.P.T. ') |serious leakage 13 {2811 ]
Contaamination Tank well covered 265 64
ot water caontamin. passible 3 31
contamin. abviaus 19 (414) 9
2) _CONDITION_OF CHAMEERS
Chamber 1n goad condition 438 75
partly damaged 13 13
seriously damaged ) 12
Cover undamaged, 1n place 440 77
damaged ] 10
m1ss1ng 58 10
I)_FITTINGS
I.C. Inlet elbaw| 1n place 19 2
not existing S4 ( 73} 74
B.P.T.:8ate Valves | okay 144 71
’ leaking 32 ié6
dismantled 27 (283) 12
Float Valve| okay 97 33
leaking a8 4
not working 77 42
f1r Valve okay Y o9
damaged but working 28 20
not working 22 (1@2) 21
€.0.: Gate Valve|okay 1082 37
others leaking 42 27
dismantled 36 (180} 20







table 5
Assessment _of Tapstands
TaTAL 1n % of 1a % of
total total of
number of |relevant
Total! No. of Structures: 2546 structures|criteria
Number of households using tap 33752
Adeguate 1937 76
Flow tao little 166 7
na flaw 443 17
okay 1457 a7
Brass tap | damaged 944 21
not 1n place 542 21
okay 2217 87
Pillar damaged,but working 97 4
needs rebuilding 221 9
okay 1733 72
Platform partly broken 318 21
destrayed 158(2429) 7
Valve- okay 1495 75
chamber | partly broken 231 12
destroyed 25619820 1%
okay 1974 79
Cover not 1n place, damaged 178 9
m1551Ng 212 11
okay 1128 7
Stopcock damaged 568 o9
dismantled 237 1=
Cleanl1-~ clean, drained 1281 )
ness of some shortcomings 919 RY)
surroundin| dirty 289 11
Wastewater productively used”? S46 21
Reasans poor construction 158 12
for nc maintenance ae9 64
damage malicious, vandalism 301 (1268} 24
Regular maintenance yes 1125 44
executed” no 1421 56
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2.

8

Comparison._of_Structures

The figures in table 6 are given as percentage (%).

Catch- | Coliection- Storage- | Chambers | Tap-
ments Chambers | Tanks stands
General satisfactory 79 79 93 64 80%
Conditions partly damaged 13 14 5 18 12
out of order 8 7 3 17 8
Fittings working 72 73 60 57%
partly damaged 22 25 15 25
out of order 6 2 24 17
Chambers good condition 79 83 75
(water- partly damaged 14 10 13
storage) seriously damaged 7 7 10
Contamination| no risk 30 26 64 64 50
Cleanliness some risk 45 52 25 31 36
contam. obvious 22 22 3 5 11
Protection fencing good 4 17
to be repaired 3 8
destroyed 2
never fenced 91 71
tablie 6

Note: * General Condition Tap: average of platform and pillar
Fittings Tap: average of brasstap and stopcock

Table 6 gives a comparison of the structures with regard to a few items.
The difference between the figure for "satisfactory” and the one for “out
of order” (e.g. Catchments: General Condition 79 - 8 = 69) gives a
comparative scale. The bigger this figure the better the performance of the
structure and vice versa.

According to this the storage tanks in all aspects are in the best
condition whereas chambers show the lowest performance.
Overall the structures are in good condition with a percentage ranging from
79 to 93%. Considering the fact that fittings on tapstands are in heavy use
and their replacement 1is a serious problem for the villagers, even the
condition of fittings can be considered as fairly good.

As mentioned earlier the protection of the water against contamination and
cleanliness is not yet a real concern of the users.
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2.

9

General Assessment

The figures in table 7 are given as percentage (%). The figures 1in brackets
are taken from the 1981-survey.

Catch- Stone- Ferro- Pipe- B.P T, other

ment masonry | cement 11ne 1.C.'s Chamber
Tanks Tanks
Design satisfactory 85(74) | 94¢96) | 100 87(93) | 98(100)]| 94(88)
some shortcomings 13(22) 6 ()| - 13 (7) 2 611
serijous shortcoming| 2 (4| - - 1 1 -

Construction|satisfactory 65(41) | 7TT7(s8) | 91 70¢59) | 86 (1) | 7331y
some shortcomings 32(48) | 22(42) 8 22(33) | 13(73) | 25¢a1)
serious shortcoming{ 3(11) 1 1 2 (1) 1(20) 2(22)
Maintenance |satisfactory 45(11) | 39(19) | 60 41 (4) | 34 37
some shortcomings 45(37) | 52(89) | 35 43(74) | 50(67) | 4944y
serious shortcoming| 10(s2) 9(11) 4 16(22) | 16¢33) | 13(52)
table 7

Table 7 shows that for standardized structures (tanks, chambers) the design
yields good results, whereas with catchments and pipeiines where no
standard design is possible shortcomings due to design are more frequent.
The same 1is true for the construction. This tallies with the observation
that the Water Supply Technicians have achieved a very good level of
performance in the construction of structures, which they know “by heart”,
whereas they still have some problems with structures that need adjustment
to the particular situation, such as catchments.

In the survey of Gurung/Schramm 1981 the same system for the general
assessment was used, which allows for a good comparison now. The figures
obtained then are shown 1in brackets. They reflect only the standardized
projects surveyed at that time.

Even if it 1is taken in count that the judgement of the surveyors in 1981
and now 1is not exactly the same, the figures show some significant
improvements. Whereas in Design about the same level is maintained, which
is a result of the standardisation, the Construction has improved quite a
lot, in particular with valve chambers. Figurewise the biggest improvement
was achieved in Maintenance, where the scores for "satisfactory” have risen
from an average of about 8% to about 45%. This may indicate that the inputs
in maintenance over the past years show tangible results. However it will
take more efforts to get Maintenance to the same level as Design and
Canstruction.

Thus major shortcomings still lay with the maintenance of the schemes
and/or with issues like cleanliness/contamination of water and protection
of structures. These are all issues that can be improved only by increasing
the understanding of the users for the correlations between maintenance,
the well-functioning of the scheme, water-quality and eventually health. It
does not mean that the villagers are not willing to take their part of the
responsibility. It rather reconfirms the realisation that it 1s comparingly
easy to achieve good results in the construction part by standardizing
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3.1

3.2

designs and giving continuous training to staff, whereas those issues of
the implementation of a water supply that require the understanding and
initiative of the users are much more difficult to achieve. They take more
time because they involve a change in attitude.

ASSESSMENT QF PROJECTS
Introduction

The basic idea of the project-wise assessment is to categorize the projects
according to their performance and consequentially find out correlations
between performance and factors that possible influence this performance.
In a simple way the same task was given to the surveyors on Record Form
A/2. They had to decide whether the project as a whole 1s in good ar bad
condition and they had to give a major reason for it. Apart from this
overall judgement an attempt was made to evaluate the available, detailed
data 1n such a way, that a more objective and well based judgement of the
working condition of the individual project was possible.

Classification

It turned out to be the most difficult part of the data evaluation to find
objective and easy applicable criteria to make a distinction between good
and bad projects. Evidently the most important criteria is the service, the
project provides to the users (servicability, utility), which is easiest to
judge by the fact whether the taps provide sufficient water. However if one
tries to introduce grades, the difficulty shows in deciding on the margins
of these grades.

Since the service provided does not necessarily correlate with the physical
condition of the project (in an almost broken system, the taps stil11l might
provide water), a second criteria had to be found for this part. Thus the
assessment of the Repair Requirements was taken as a standard for the
physical condition.

a) Seryicability / Utility

To categorize the projects according to utility, the flow from tapstand was
taken as a standard. One condition is that a certain percentage of the taps
1s providing adequate water, whereas the second condition is that only a
limited number of taps may have no flow at all. With these two conditions
the following categories were defined:

Condition 1: condition 2:
Percentage of Percentage of
tapstands with tapstands with
adequate flow no fiow
Category 1 : more than 90% 0%
Category II1 : 71% to 90% less than 15%
Category III : 51% to 70% 15% to 33%
Category IV : less than 50% more than 33%

For an average Project with 12 tapstands this means:

Category I : 11 taps provide adequate water
none of the taps has no flow
Category II : at least 9 taps provide adequate water

maximum 1 tap has no flow
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Category III : at least 7 taps provide adequate water
maximum 4 taps have no flow

Category IV : less than 6 taps provide adequate water
more than 4 taps have no flow

The example shows that at Tleast the first two categories apply a rather
rigid standard, whereas projects in category III might still be considered
as halfway functioning.

b) Physical Gondition

To classify the projects with regard to their physical condition the repair
requirements were taken as criteria. To define four categories again two
conditions were chosen. One condition 1s the percentage of structures that
require major repair and the other condition 1is the precentage of
structures where the repair is urgent. The definition of the terms major
repair and urgent as they were applied 1n the survey are given in chapter
I1, 5.2c.

To get the percentage, the number of structures within a project that need
major repair, respectively where the repair 1is urgent, was put into
relation to the total number of structures in the project. Intentionally no
weighting for different structures was given.

Since pipelines were assessed differently their repair requirements were
evaluated separately.

The categories are defined as follows:

Condition 1: Condition_2:
Major Repair Execution urgent (in % of all
structures)
Category 1 : less than 30% less than 6%
Category II : 31 to 50% 5 to 20%
Category III : 51 to 70% 21 to 40%
Category IV : more than 71% more than 41%

The criteria "urgent” was also applied rather rigid, since this criteria
will decide about the further well-functioning of the project, whereas
repair work as such does not necessarily endanger the service delivered by
the project.

Since both for utility and physical condition two conditions were used for
the classification, there were a few projects where the allocation to one
category was not definite so that an individual judgement was necessary.

It is obvious that by altering the chosen conditions, the result of the
survey looks different. Therefore they were thoroughly discussed before
being fixed. The resuits of the classification were furthermore checked
against the subjective judgement of the surveyors. Each of them had to name
a project that he would assign to one of the categories “very good”,
"good”, "average” and "bad". This comparison for about 20 projects showed a
fairly good correspondence. Similarly the general judgement (good/bad) of
each project which the surveyors had to give on Record Form A/2,
corresponds with the results of the categorisation as can be seen from
table
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3.

3

Results_of Classification

With these four categories for uti1lity and physical condition each, the
projects could be allocated to one of the 16 possible combined categories.

Table 8 shows the result of the classification. For each combined category
a window with the following information 1s given:
1) Number of projects that fall into this category
(in actual and as percentage of total number of projects)
2) Number of rehabilitated projects in category
(they are also included in the first figure)
3) Number of projects that were assessed as in bad working
condition by the surveyors acc. to Record Form A/2

In order to have a sufficient numerical basis to obtain statistically
relevant statements, the 16 categories were grouped four by four into the
following categories:

A/I, A/II, B/I, B/II as : A/1I - B/II

¢/1, ¢/11, D/1, D/II as : c/I - D/II

A/111, A/IV, B/III, B/IV as : A/III - B/IV

¢/111, ¢/1v, D/II1I, D/IV as : C/III - D/IV

In the 4 by 4 matrix of table 8 (and following) the projects in the upper
left corner are the best ones (A/I), whereas the worst projects (D/IV) are
in the lower right corner.

Looking at the general assessment of the projects made by the surveyors 1t
seems that the classification is rather rigid since those projects judged
as bad, mainly occur 1n the lowest category (D/IV) and even there do not
come up to the number of projects allocated by the classification.

To show the distribution of the projects better, 1n figure 1 the percentage
of each category is shown as an equivalent area.

good flow / little repair

o

35 4

770
¢/1.~ pLII // // 71// C/ILL - D/1Y

good flow/ lot of repair

bad flow / little repair

A/I = B/I] A/TIL = _B/1Y

bad flow / lot of repair

figure 1
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DISTRIBUTION OF PROJECTS CATEGORIZED ACCORDING TO:

- Water Flow from Tapstands
- Repair Requirements of Structures

(Utility, Serviceability)
(Physical Condition)

3
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\ table 8
CTota1 of Projects evaluated: 193)
///
ood///////// /// //// Water Flow from Tapstands bad
i L?Z LLLLELLLLLLL YL L LL L2 L LT T 777 77 777 777 7 77 7 I 7 v rrreraer
Category I Category II Category III Category IV
\gh < Categary: A/I Category: A/II Qésggg':\u A/III Category: A/IV
N
g,\ > | Nuaber of projects Nuaber of projects Nuamber \nf projects Nuaber of projects Total A
\\\\\"5 1n this category: 22 11 % 1n this category: 8 4 % 1n this ‘category ] @ % 10 this category: ] Q% 30
o 16 %
\ > lrenabil.: 6 f:T//MI////////////L//// rehabil.t 4 rehabil.: 2 WL L rehabil.: 2
» E___egorx YA PICateaary: A/l - B/IV
o )
O |]assessed as assesgsed as assessed as a assassed as
. Number of projects . Nuaber of projects
gk bad project: ] E in this categary: 8 35 1 bad praject: @ bad praject: Ql/ 1n this category: 7 4% bad project: O
C
N - ] 39 %
3 . & :
‘L-;Q a rehab:l.: 2 g thereat rehabitlitated: 1 rehabil.: =1 rehabil.: 1] E theredt rehabilitated: ! rehabi1l.: 1 |
EN 4 assessed as bad workin '
:\Q > Jassessed as a raject by surveyors g @ assessad as assessed as ﬁ a::e::fdbasssm nnrlung a assessed as
wQ ; bad project: @ bad project: @ bad project: 1 1 y strveyor: bad project: 3 |Total B
o 45
"5\ g Nuaber of projects Nuaber of projects Nisber of projects Nusber of projects 23 %
Q @ |in this category: 25 13 4 1n this category: 13 7 % 1n this category: 4 2 % in this categarys 3 2%
") (3]
N |
'EQ Category: B/1 Category: B/1I Categary: B/III Category: B/ 1V
® ]
g
)
LS Category: C/I Category: C/1I Category: C/II1 Category; C/1IV
3N o
3
cr§ - Nuaber of projects Nusber of projects Nuaber af projects Nuaher of projects Total C
::’§ . |in this category: 17 ? L 1n this category: 15 a8 % tn this category: 11 & % 1n this category: 12 6 % 55
o
N § o o (ZZZIZZZZTZA. conants 5 | cenavits o [RIZZIZZ T et 5|20
;§ he Category: C/I - D7/ Category: C/111 - D/1V
Q a assessed as assessed as assessed as assassed as
oN © . Nuaber of projects bad ct: @ bad t: \72 Nuaber of projects .
N bad project: 1 j 1n this category: 44 23 % ad proje ad project: 2 a this categary: 74 39 % bad project: 8
. 1] 61 %
. rehabil.: 2 jtherenf rehabilitated: 5 rehabil.: 2 rehabil.: i thereof rehabilitated: 6 rehabiil.: T
#
> | assessed as 4 a:““:db“ bad uo:flng - assessed as assessed as 4 assessad as bad working assessed as
5 |basd project: @ QJ8ct By surveyor: = bad project: 1 bad project: 5 iBroject by surveyor: a3 bad project: s@ |Total D
o
g Number of projects Nuaber of projects - Nusber of projects Nusber of prajacts 33
0 @ [1n this category: b I % 1n this category: ) I % 1n this category: 13 7 % 1n this category: 38 20 % 3 x
Q
2 Category; D/I Category: D/II Category: D/I11 Category: D/1IV
Total I: 70 58 % Total II: 42 Total III: 28 42 % Total Iv: 53
36 % 22 % 1 15 % 27 %







4.1

4.2

CORRELATIONS:. PERFQRMANCE QF PRQJECTS / _INFLUENCING _FACTORS
Introduction

In the tables 9,10,11 and 15, the following system was chosen to display
the corretation between certain factors/features that influence the
performance of a project and the quality of the projects. The tables
basically follow the system of table 8, by distinguishing the four major
categories. In the middle a window displays the average figures (for all
193 projects) for a particular feature whereas in the surrounding windows
the figures for the according category are shown. Like this 1t 1s possible
to see how the figures vary among the different categories of projects and
in comparison to the overall average. In some cases where 1t was thought to
be relevant even the figures for the best (A/I) and the worst (D/IV) sub-
category are displayed separately.

Age of Project

In the figures below the utility of the project (flow of water from
tapstands) and the physical condition in relation to the age of the project
is shown. Rehabilitated projects are taken by the year in which the
rehabilitation was completed.

Above the axis the two good categories are shown and below the axis the two
bad ones.

Utility (Flow_from._tapstand).:

foo %. I7 %
4 23%
o L $32% % 6% ST% SILP/ Category I & II
W72 2/4%. V/AV/A//////A
;}f ;m ;;5 ;;JM ;2/33 ;‘/&E /.Zeg/’): — year of completion
L U 0nes% o,

S57% 567 S4% 4I% 7%
Category III & IV

Too% _{_

figure 2
Physical Condition_(Repair Requirements)
Yoo 76 _+_ 37 %
60% // Category A & B
So% L 29% 7% 22% 26% 35% / %
/1 2 /// 7// /8‘(/&‘-’ Z{eﬁ: ——4» yo8ar of completion
or7ure| 26172 | 2873 | Sate1 | 6243 V %
7 .
e v /425 /// 44;3 //12457
155; Category C & D
TR 7% &I% FEX 7#% 654
figure 3
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4.3

4.4

Figure 2 and 3 show that the uti1lity of the projects 1s not decreasing at
the same speed as is the physical condition of the projects. It indicates
that the users will keep the water running as good as they can even if
major parts of the project fall into disrepair.

Repair_Requirements Pipeline ./ Adequacy of Source Yield
(table 9 see page 25)

With an average of 68% (31% minor, 37% major) the repair requirements on
pipelines seem quite high in comparison to the structures. It shows clearly
that in the better categories regarding flow (I & II), minor repair
outweighs major repair, whereas in the bad categories (III & IV) 1t is just
opposite. Together with the fact that the figures for the source yield do
not vary to the same extent as do the repair requirements among the
categories, this proves that the condition of the pipeline has much more of
an influence on the performance of a system than the adequacy of the source
yield.

If one takes further into consideration the results of table 10, discussed
below, one can see that with improved maintenance still a lot can be
achieved 1n 1mproving the performance of the systems.

construction Quality / Maintenance Quality
(table 10 see page 26)

Comparing the figures for the various categories with the average figures
it shows that the scores for maintenance quality vary much more than those
for construction quality. It is obvious that the construction quality 1n
good projects is better than on the average and vice versa. However the
fact that the discrepancy between maintenance quality in good projects and
that 1in bad projects 1is significantly higher than with construction
quality, i1ndicates that the major reason for poor performance of a project
is insufficient maintenance and not so much the construction quality.
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REPAIR REQUIREMENTS PIPELINE / ADEQUACY OF SOURCE YIELD

Categary: A/T —- R/II

Repair Kequirements Pipeline:

Reparr minor: 226 %
major: 19 %
urgent: 16 *%

45 %

Yield of Sources:

adequate: 87 %
naot adequate: 12 %

%

Category: N/111

Repair minor: 43 %
Repair major: 57 A
urgent: 71 %

Yield of Sources:

adequate: 10@ %
not adequate: a %

- R/IV

Repair Requirements Pipeline;

ta_p]e 9

A

108 “

Repair minor:
major:

urgent:

adequate:
not adequate:

Average of 193 Projects:

Repair Reguirements FPipeline:

Yield of Sources:

L

/

%

/

1% . P

=7 %8 %[
26 %

E

az % 9
18 %

Category: €/1 — D/II

Repair Reguirements Pipeline:

Repair minor: 41 %
major: 0 %
urgent: 9 %

71 %

Yield of Sources:

adequate: 82 %
not adequate: 18 %

Repair minor: 28 %

Repair major: _55 “

urgent:

i
Yield of Sourcés:

adequate: 77 4

not adequate: 23 %

Category: C/II1 - D/IV

Repair Requirements Pipeline:

Yield of Sources:

adequate: 71 %
not adequate: 29 %

D71V
Reguirements Pipeline:

minor: 21 % .
7
major: 68 % 87

urgent: 41 %
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GENERAL ASSESSMENT OF STRUCTURES: — CONSTRUCTION QUALITY
- MAINTENANCE QUALITY table 10
Category: A/I - B/I1 Cateqory: A/III - B/IV
Beneral Assescment of: General Assessment of:
Construction: good: 62 (91 %) Constructian: good: 4 (37 )
pedium: & ( 9 %) medium: = (43 %) A
bad: - (80 %W bad: - (0 %L
Maintenance: good: 48 (71 %) Maintenance: good: 1 (14 %
aedrum: 220 (29 %) medium: 3 (43 L)
bad: - {8 % bad: S (43

For_all_ 193 Projects:
General Assessment of:
Construction: satisfactary (good}: 149 (77 %)
some shortcomings (mediuml: 29 (20 %)
o serirous shortcomings (bad): 5 3 %)
()]
Mairntenance: satisfactory (good}): 75 (39 %)
some shortcomings (medium): 21 (47 %)
serious shortcomings (bad): 27 (14 %) C
Cateqory: C/1 — D/I1 Category: C/III1 ~ D/IV L L A
Category: D/1IV
Beneral Assessment of: Beneral Assessment of:
Canstruction: gooad: 23 (75 )| Construction: gooad: o0 (68 L) / Beneral Assessment of:
medium: 18 (23 %) medium: 20 _(27__'{._)_/ Construction: good: 21 (35 %)
bad: 1 (2% bad: 4 (5 % sedium: 13 (34 % |D
) : bad: 4 (11 %)
Maintenance: good: 17 (39 %) Maintenance: gogd: 7 (12 %)
nedium: 25 (97 %) medium: 47 (38 %) Maintenance: guod - {0 %
bad: 2 (8 %4 bad: 22 (38 L) medium: 21 (S5 %)
‘ S —— bad: 17 (45 %)
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4.5

Maintenance Arrangements
(table 11 see page 29)

Table 11 shows some major features of the maintenance arrangements.

The number of projects that have a Village Maintenance Worker (78%) 1is a
good achievement and it shows an improvement from the situation in 1981,
when only about 63% of the projects had a VMW. With regard to remuneration
the situation has improved even more. Whereas in 1981 only 31% of the VMW’s
got some kind of payment it is now 77% and 61% get even regular payment.

Comparing the various categories it shows that the percentage of "VMW
existing” as well as that for “"VMW trained” does not vary very much as
compared to the average. To a lesser extent this is also true for the
payment, whereas the mode of payment (regular) shows bigger differences.
Significant is the variation in the frequency of "Checking the system". In
the good projects this checking happens obviously more often than in the
bad ones. Below there are more tables (12, 13) which help to find out
factors that influence the performance of the VMW,

As concerns the User’s Committee the figure of 80% existing and 72% active
shows that the efforts of the programme 1in this matter pay off. Maybe a
little limitation 1s that the fact, whether a committee is really active or
not, was difficult to verify for the surveyors. Whereas among the good and
average projects these figures do not vary too much there is a significant
drop in the bad projects.

Both the results about VMW and User Committees show that the maintenance

arrangements and therein 1in particular the interest the users take, has a
strong influence on the performance of the water supply.

a) Relation: Existance of VWM / Maintenance Quality

Maintenance Quality VMW exists VMW not existing
satisfactory: 68 (45%) 9 (21%)
some shortcomings: 68 (45%) 21 (49%)
serious shortcomings: 14 (10%) 13 (30%)

table 12

b) Relation:_ Training of VMW / Payment of VMW / Maintenance Quality

¥aintenance
of project
assessed as

Haintenance
of project
assessed as

Payment of VYMW; satisfactory satisfactory
Regularly paid 55 (59%)] 31 (56%) 36 (63%) 16 (44%)
Occasionally paid 16 (17%)| 5 (31%) 10 (18%)| 5 (50%)
Not paid 22 (24%) 6 (27%) 11 (19%) 5 (46%)
42 (45%) 26 (46%)
table 13
27







Table 12 shows that in those projects which have a Village Maintenance
wWorker the maintenance of the project is significantly better.

According to table 13 the fact whether the VMW had a training has not much
of an influence on his payment. On the other hand among those VMW that get
regularly paid the trained ones perform a bit better than the untrained
ones. With the unpaid VMW's this is exactly opposite. An explanation could
be that a good, trained VMW will not work if he gets no payment, whereas
there are a number of projects where an untrained person even without
payment 1s taking care of the project out of his own initiative. Such
persons will definitely perform well even without payment. This 1s most
probably also the explanation that overall, trained and untrained VMW’s
perform about the same (45%, 46% respectively satisfactory).

c) Relation: User Committee_ / Payment of VMW

Payment of VMW

regularly occasionally not paid
User Committee:
not existing 7 (18%) 1 ( 3%) 30 (79%)
whole Committee active 70 (63%) 17 (15%) 25 (22%)
only Chairman active 9 (39%) 2 { 8%) 12 (52%)
Committee inactive 4 (20%) 5 (25%) 11 (55%)

table 14

Table 14 indicates that only in projects where the whole User Committee is
active, the payment of the VMW 1s usually taken care of (78%). In all other
cases the arrangements for the payment of VMW are rather poor.
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[ MAINTENANCE ARRANGEMENTS

table 11

29

I Category: A/I - B/11 Category: A/III - B/IV
, existing: 59 (87%) Trained: 36 (61%) existing: 5|(71!) Trained: 4 (80%)
{ not existing: 9 (13%) Not trained: 23 (39%) not existing: 21(29%) Not trained: 1 (20%)
I
1 cash: 32. (54%) Weekly: 37 (63%) cash: 3 (60%) Weekly: 2 (40%) A
! kind: 19 (32%) Monthly: 8 (14%) kind: 1 (20%) Monthly: 2 (40%)
none, 8 (14%) Occasionally: 14 (24%) none: 1 (20%) Occasionally: 1 (20%)
\ regular: 43 (73%) regular: 3 (60%)
not existing: 8 (12%) not existing: 1 (14%)
l existing: 60 (88%) existing: 6 (86%)
Committes active: 47 (78%) Committee active: 5 (83%) ~
only Chairman active: 9 (15%) only Chairman active: 1 (17%)
| Committee not active: 4 ( 7%) e Committee not active: - ( 0%)
(IS 72227277777 2277772 T 7777777720 77 772 2] B
! existing: 150 (78%) Trained: 93 (62%) (48% of all grojects)
not existing: 43 (22%) Not trained: 57 (38%) (30% of all projects)
' ; ~
| (Y cash: 74 (49%) Weekly: 77 (51%)
4 kind- 43 (29%) Monthly: 26 (17%)
{ 1 none: 33 (22%) Occasionally: 47 (31%)
‘ M regular: 91 (61%)
’
| Jnot existing: 38 (20%)
existing: 155 (80%)
E Committee active: 112 (72%)
! ¢ only Chairman active: 23 (15%)
Committee not active: 20 (13%)
l .- Category: C/1 - D/I1 Category: : C/I1I - D/IV C /
: Yillage Maintenarce Worker:
i existing: 33 (75%) Trained: 23 (70%) existing: 53 (72%) Trained: 30 (57%) !
‘ not existing: 11 (25%) Not trained: 10 (30%) not existing: 21 (28%) Not trained: 23 (43%) Category: D/IV
/A L L
’ cash: 18 (55%) Weekly: 20 (61%) cash: 21 (40%) Weekly: 18 (34%) axisting:24 (63%) Trained: 12 (50%)
kind: 8 (24%) Monthly: 3 ( 9%) kind: 15 (28%) Monthly: 13 (25%) § not ex.: 14 (37%) Not tr.: 12 (50%)
nona: 7 (21%) Occasionally: 10 (30%) none: 17 (32%) .Occasionally: 22 (41%) ) ¥
’ regular: 22 (67%) regular: 23 (43%) g Remuneratiogn: :
(1 cash: 10 (42%) Weekly: 6 (25%)
! : ’ kind: 5 (21%) Monthly: 6 (25%) |
not existing: 8 (18%) not existing: 21 (28%) [{none: 9 (43%) Occas.: 12 (50%)
l existing: 36 (82%) existing: 53 (72%) ] regular: 9 (38%)
Committee active. 28 (78%) Committee active: 32 (60%) 2
only Chairman active: 3 ( 8%) only Chairman active: 10 (19%) g User’s Committea:
Committee not active: 5 (14%) Committee not active: 11 (21%) [jnot existing: 13 (34%)
] existing: 25 (66%)
] Conmittee active: 13 (52%)
# only Chairman active: 5 (20%)
| Committee not active: 7 (28%)
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4.6

Relation; Ecopomic_Conditien/Ethni¢ _Grouns/Yillage Maintenance Worker
(table 15 see page 31)

Table 15 shows the situation in the different categories of projects with
regard to the economic condition and the ethnic groups.

The figures indicate clearly that the economic condition of the village
does not have much of an 1nfluence on the performance of the project.
Whereas among the best projects the percentage of poor villages is slightly
lower than average, there is the same amount of poor villages under the
worst projects as there is on the average.

The same is true for the ethnic groups. Even though the assessment of the
social structure in this survey is a very rough one, some statement is
possible. The table does not show any significant difference that would
indicate that the ethnic group has an influence on the performance of the
projects. This somehow stands 1n contrast to the experience that is made
during construction period, where the social structure and ethnic mixture
has a strong infiuence on the smooth running of the projects. However an
explanation could be that the construction requires much more of
organisation and exchange among the villagers than the situation of the
completed project where a certain agreement can be found and followed for a
long period

In the graph below the economic situation of the village was put 1nto
relation to the arrangements for the Village Maintenance Worker.

y poor } average villages FICh 100°/e
/ ] '
/\\\\\\\ AR RN @\%
/&5 ) (YaA /
& ) G
ANy 5 ’ Z %
\)(\Q éq/’&\z,oo/, 50°% \\VMWregularly pad ) /%_47%\%/
& \Q\\\\\ \%/A_ \%//
& -
4 &\\\\k \\/ B\ 4

It shows that poor villages much more often have a VMW than rich villages
(82% against 62%). With regard to payment they are situated about the same
(40 % against 44%). There 1s not much of variation with regard to payment
of the VMW's. Most probably in poor villages the system of voluntary labour
still works whereas in rich villages the VMW's will work only if they are
also paid properly.

This and the figures of table 15 indicate that the economic condition of
the villages 1s not necessarily a 1limiting factor for a good maintenance of
the project as it is often assumed. The villagers obviously find ways and
means provided they are interested in the well-functioning of the scheme.
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EQ_QNQMI_C_QQND_IIIQN.S_L_ELHNI_C__GBQQES table 15

Category: A/I

i

Al tuuusiuau e

L L L AP 2P Al Ll A Ll

majority Matwali: 10 (46%)
major. Chettri/Bahun: 9 (41%)
mixed Population: 3 (13%)
village: poor: 2 (10%)
rural: 17 (81%) average: 16 (76%) A
rural/bazaar: 4 (19%) rich: 3 (14%)
v
\ category: A/I - B/II .~ Category: A/III - B/IV
\\ majority Matwali: 31 (46%) majority Matwalli: 2 (29%)
major. Chettri/Bahun: 29 (43%) major. Chettri/Bahun: 3 (43%) .
mixed Population: 8 (12%) mixed Population: 2 (29%)
Hons: B
Village: poor: 20 (29%) village: poor: 1 (14%)
rural: 58 (85%) average: 43 (63%) rural: 5 (71%) average: 4 (57%)
rural/bazaar: 10 (15%) rich: 5 ( 7%) rural/bazaar: 2 (29%) rich: 2 (30%)
L Ll Ll IS OIS IS IS IS LY
Y majority Matwali: 95 (49%)
A major. Chettri/Bahun: 70 (36%)
| " Em1xed Population: 28 (15%) ||| IV
Y
Ml village: poor: 50 (26%)
A rural: 164 (85%) average: 127 (66%)
‘4 rural/bazaar: 29 (15%) rich: 16 ( 8%)
Category: C/I - D/II Category: C/IIX - D/IV D
QUDS:
majority Matwali: 26 (59%) majority Matwalji: 11 (49%)
major. Chettri/Bahun: 11 (25%) major. Chettri/Bahun: 27 (36%) C
mixed Population: 7 (16%) mixed Populatian: 36 (15%)
village: poor: 9 (20%) Village: : poor: 11 (27%)
rural: 39 (88%) average: 31 (70%) rural: 62 (84%) average: 49 (66%)
rural/bazaar: 5 (12%) rich: 4 ( 9%) rural/bazaar: 12 (16%? rich. 5 ( 7%)

31

CQte/gory: D/1V \

Py by

’ Ll L7 7 7P L L P P 7 7 Pl P

rpajorny Matwali: 17 (45%)

:fajor. Chettri/Bahun: 17 (45%)

‘mixed Population: 4 (10%)

i11age: poor: 11 (29%)
ural: 34 (89%) average: 25 (66%)
rural/bazaar: 4 (11%) rich: 2 ( 5%)
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RECORD FORM NO. A/1 CWSS FPolhara GENERAL page ! FECORD FORM NO. A/2 CWSS Pothara GENERAL page 2
BENERAL 1INFORMATION ON SURVEYED FROJECT FROJECTNAME ;

2)_SOCIAL ASFECTS OF FROIECT

NAME OF PROJECT:

]) Major ethnic groups in the prolect area:
VILLAGE PANCHAYAT:

st ____________ ands___ rds___ o ath: __
WARDS COVERED: LDISTRICT:
b) Settlement Fattern: scattered, concentrated, Bazaar areas,
Surveyor:______ ____ Survey Date: ____ ________________ € Major Sources of Incomes_________
Name of Pradhan Pancha:______ o o d) Economic Conditions: 1n general: poor / average / rich
with: poor fractions / rich fractions
Maintenance Committee Charrman: ___ ____ __ _ _ __ __ . ______
Village Maintenance Worker: ____ ____ . __ Ward No.:____ e) If the project 15 1n good working condition, what could be the
reasons for 1t"?
[Construction started: Year 20 / Froject completed: Year 20 /

a) good tonstruction quality of project

Project rehabilitated: Year 20 / b) good maintenance due to interest of VMW

¢) good maintenance due to strong maintenance committee
d) good care taken by the i1ndividual user

e) others:

1) GENERAL TECHNICAL INFORMATION

Comment: (1.e. system how village 1s organised, etc.)

System 1 | System 2 |System 3 | System 4 |System S

Number of Sources

Number of Tanks

Number of Tapstands

Break Pressure Tanks ) If the project i1s in bad working condition / disrepair what are tha
reasons for 1t7
en open
Type of System open open apen op
e closed closed closed closed closed a) poor construction quality
b) poor maintenance due ta disinterest af VMW
Type of Fipe HDP / PVC|HDF / PVC|HDF / PVCIHDF / FVCIHDP / PVC c) poor maintenance due to disinterest of Maintenance Committe
d) carelessness by 1ndividual users
Ppprox. length (km) /) malicious destruction of the system
) social disputes among village fractions
Wards covered *) Q) other s

Camment: (1.e. type of dispute, problems)

. " " tems".
ote: One “"praject” may consist of one or more ‘'sys
N "Project” denotes a water supply system built under one agreement

between MFLD and the vallage.
"gystem” denotes that part of a project whaich 15 supplied with

water from the same source{s).

First find out how many systems there are and of what major struc-—
tures they consist.

Bl X3NNV

2) I{ a ward 15 only partly covered by a system mark 1t by
encircling 1ts number:






RECORD FORM NO, A/3

CWSS Fol har 1 GENERAL. page I

3)

a)

‘' 1s the whole Committee or only chairman active®

c)

d)

e)

MAINT N R MENT

all / only chairman

Is there a Yillage Maintenance Worler (VHW) 2 yes / no  Age:s_____
Is he trained? vyes / no 1f yes: Year 20 !

Flaces ___ ____ _ _ _ __ .
Compensation of VMW: cash / kind Amount: _ L _____

Does village contribute to maintenance af system? yes / no

voluntary / compulsary
cash / kind

1§ yes, contribution
contraibution

Does vallage contribute to purchase of maintenance supplies and
materials? vyes / no

Is labour contrabution organised by Committee / VMW ?

sufficient

incomplete

partly broten

no hasic tools, mater:al

Where are tools and materials Vephts _ __ __ o
Is Village Maintenance Worler interested? ves / no
1¥ no, reason: _ _
How often does VMW check the system® weekly / monthly /7
How are problems located? repart by users of the systom

regular 1nspection by VMW

others: _ __ o
Whal are regular Jobs executed by VMW?  _ _ o

How often did village get maintenance assistence from MFLD?

Materaals: __ o ___.

RECORD FORM NO. C/1 CWSS Pokhara TANK page 1

ASSESSMENT OF RESERVOIR , STORAGE TANK

PROJECTNAME ;

L) _TANK TYPE & CAFACITY

With the following remarks and the table below, figure out the type and
the capacity of the storage tanks and f11l 1n the last table of this
page with this information.

Note: (a) Prestandard reservoir tanks refers to tanks made of stone
masonry with a CGI-sheet-roof. (rectangular shape)
(b) Standard reservoir tanks refer ta tanks made of stone masonry
with an arch-stone-roof. (rectangular shape)
(c) Ferrocement reservoir tanks refer to tanks made of ferrocement
plaster with a dome-shaped roof. (circular ground plan)
The table below shows the volume of Standard and Ferrocement Tanks
respectively according to their length and diameter respectively.
Measure the surveyed tank and determine 1ts volume aa per the table
For Frestandard Tanks measura length, width and height (up to outlet)

and fill 1n the according i1nfarmation 1n the last table.

CAPACITY

Tank
2.5a3 Snl 903 10a3 1603 28e3 22a3 l8a3 (38a3

1=5.4a|1=5.5a{1=4.5a
w=5.25 |n=5,3a{u=5.3a

Standard 123.7n l=¢.anr' [=5.9¢

7 5 7

eservalr nz], 5a 32,78 wa2.7a

tank slab 9 1l arch %l arch 2 arch|2 arch}?2 arch
Ferracementi outer dlanetery/ 7/' 7/7

pes. tank | Ds1.7a[0=2.3a ///D=3.1n %o:nu A % /A

Fi1ll 1n the table with Capacity for Standard, Ferrocement Tank resp.
and wi1th measurements for Prestandard Tanks

N

Tank 1 Tank 2 Tank 3 Tank 4 Tank § Tank &
TYPE OF TANK Systes__| System__ ] Systea__| Systes__| Systee__{ Systea_
Preatandard 1= 1= 1= I= le 1=
(CGI sheet roafing) | w= n= wE w= W= =

ha he h= ha h= h=
Standard V= V= va V= Va V=
{stone arch raofing)
Ferroceaent V= Va V= Va V= V=
tearcular,dore roof)

HE B N s

gt XINNV






SECOLD FOSM 1D, =2/t CWES Fokhara SOURCE page | RECORD FORM NO. B/2 CWSS Fol hara SOURCE page 2

AQSESSMENT OF SQURCES/CATCHMENT =) SOURCE YIELD Source Comment (14 any)
1{2]°<
FROJECTMAME s SYSTEM NO.:___
_________ Supply froa the [yearround sufficrent
NAME OF SOURCE NIJ. 1: o TYFE: spring / stream source (collec-|seasonally insuffic.
™ bod S epring / stream tion chanmber) never sufficient
M 3 spring / stream
1) INTAVE STRUCTURE: Source Comments (1f any) 4) FROTECTION OF AREA Source Comment (1f any)
i[]2]3 112 3
Trees, dense jungle, forest
Eenaral Worbing) satisfactory Jungle, few trees, bushes
Conditions partly daaaged Afforestation, (never extsted
cut of order exi1sted,but destroyed
new afforestation
Intake struc- landslide erosion 1n the area
ture daeaged flood endangers catchaent
salicious
Fencing existing, goad
Seepage natural cause exi1sting,needs repair
(if existing, poor construction fencing destroyed
give reason) [malicious (huean) was never fenced
Leakage natural cauge houses nearby (188 o)
(it exaisting, poor construction Risk ot trails 1n the area
give reason) ralicious {huean) contarination Janioal grazing
aniaal faeces
Contaaination intake well sealed human faeces
of water contamin. possible
contamn, obvious no risk of contamin.
soee danger of cont.
high risk of contanm. B
2) COLLECTION CHAMBER Source Comment (1f any)
11213 5) GENERAL ASSESSMENT
Collection in working condition sati1sfactory | some shortcomings | serious shortcomings
channel small leakage Source No.: 1 2 3 1 2 3 1 2 3
tintake) serious leakage
Desiign
Collectioan in working condition Construction
chaaber not clean Maintenance
leaks serlously
Fittings 1n warking conditian 6) REPAIR REQUIREMENTS
partly dasaged
out of order Source No. 1 Souwrce No. 2 Sopurce No. 3
Cover undamaged, 1n place Repairr needed? Yes No Yes No Yes No
dasaged 1f yes, extent
n1ssing of repair minor major m1nnr majyor m1nor maJor
evecution of
Reasons for poor design repair urgent” Yes No Yes No Yes No
dasages of poor construction
Call. chanber [no saintenance Qutsi1de assistance regquired? ves / No
natural causes 7) COMMENTS: (1 f any)

21 X3NNVY






RECORD FORM NO. /2 CWSS Faolhara TANt page 2 RECORD FORM NO. C/2 CW3SS Fol hara Tatk page 3
PROJECTNAME: __ __ SYSTEM WNO.:_____________
S) GENERAL ASSESSMENT
2) GENERAL CONDITIONS Tank Comments (1f any) satistactory | some shortcomings | serious shortcemings
1)1 2}13 Tanlk Ho.: 1 213 1 2 3 1 2 3
General Working|satisfactory Design
Conditions partly daaaged Construction
out of order Maintenance
Leakage o leaks
little leakage
serious leakage 6) REFAIR REDUIREMENTS
Contaeination Tank well covered Tenk No. 1 Tank MNo. 2 Tank No. 3
of water contasin, possible
contamin, obvious Repair needed”? Yes No Yes No Yes No
1¥ yes, extent
of repair minor maJlor minor major mincr major
execution of
3) TANK STRUCTURES Tank Comment (1f any) repasr urgent? Yes No Yes No Yes No
11213
Qutside assistance regquired® Yes / Na
Storage in good condition
Chanaber leaks partly 7) COMMENTS: (11 any)

needs repair
stored water clean
dirt in the water

Operation 1n _good conditian
Chagsber partly damaged
seriously damaged
Cover undamaged, 1n place
dasaged
missing
Fittings fn warking candition tf out of order, ncte which:

partly damaged,leals
out of order

4) PROTECTION / FREVENTION Tank Comment (1f any)

Fencing existing, qood
existing,needs repair]
fencing destroyed

was never fenced

Prevention: well protected
poor care, saint.
vandalism, malicious

Pl X3NNV

Maintenance routine raintenance
occasional
no msintenance







RECORD FORM NO. D/1 ClSS Pal hara FIFE page 1 RECORD FDRM ND. D/2 CWSS Folhara FIFE page 2
MEN PIPEL IN
FPROJECTNAME: __ _ SYSTEM NO.: _ __ Section flver
from tn not buriedfleakages cuts ltandslide | crossing others
Notet A well buried pipeline 15 not visible ' Therefore you have to follow the

aligneent of the pipeline as gcod as possible {ask villagers, follow rea-
sonable alignaent). VYou can agsess 1t only where 1t 1s visible, seans not
in order. Therefore fill in only where found dasaged.

For each place where the pipeline 15 dacaged make a slash 1n the concer-
ning colusn,

For unburied pipe note the approx. length of each section,

For rivercrossings note one of the follaowing apticns: okay, daaaged,

or harcken
Section river
from to not buried|leakages cuts landslide | crossing others

2) GENERAL ASSESSMENT

satisfactory | some shortcomings | serious shortcomings

Design
Constructiaon
Maintenance

3) REFPAIR REQUIREMENTS

Repair needea? Yes No 1f yes mention most urgent sections:
1f yes, euxten

of repair minor major from: _____________ tor -
execution of

repair urgent? Yes No from: ______ _______ tor
Qutside assistance required? VYes / No| from:_____________ tor _ _

4) COMMENTS: (1f any)
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FECORD FORM NO. F/1 CWES Fol hara TAP page 1
ASSESSHMENT_OF TAESTANDS
FRODECTNAME o SYSTEM NO.=____ __ _____
Tapstand No. V{2(3(A7S 6] 78] 9713 {11 |12 |13 S
{cross out non Bla]2
applicable line) 14 15 §te 7 {18 19 {20 {21922 123 {24 {25 {26 {S{2{ =
Nuasber 2f households using tap
Adequate = ZA
Flow too little A
no flow /A
akay G
Brass tap [damaged 7, /A
not in place 7,
Y
oay 7/
Pillar ganaged,but working /]
needs rebuilding //
VoV,
akay ////A
Platfaora partly braoken |/ 7,
dest d v
estraye //’/
Valve- okay / ///
chasber artly broken [////
destroyed ///
Okay / /
Caver not 1n place, daaage /) Y,
arsstag o
okay_ )
Stopcock danaged % //
d tl 7
1snantled /@/
Cleanl1~ |clean, drained /)/j
ness of soae shortcomings %
surroundiwn| dirty 7
Wastewater productively used?
V
Reasans poor canstruction
for a0 ealntenance 74
damage malicious, vandalisa ///‘V
Regular maintenance yes
executed? no >
=z
Repair needed? yes pd
no Q
1f yes: major a
Extent of repair? @inor
Execution of repair urgent
urgent” not urgen
Quatside assistaace required? Yes / No







BASIC FECORD FOFRM [ CWSG Foarhara cheet of

SOCIAL ASFECTS

NAME OF FROJECT: FILE MNo.:

Major ethnic groups:

DISTRICT: ZONE:

tatr . 2nds ___ Irds _ 4the __
PANCHAYAT: WARDS:

Settlement: scattered concentrated bazaar areas
Froject constructed: Year 20 / rrolect handed Gver: Year T3/ Froject 1s 1n: good average bad working condition
Project rehabilitated: Year 20/ Surveyed by consultancy: ___ / 20405 Reasons for the mentioned conditions: (braeflyy __ _________________________
MAINTENANCE COMMITYTEE: Ves no active nat active
Commi ttee Chairman: Vard Mo.:

REPAIR REQUIREMENTS

trained: vyes no / regular remunaration: yes no Number repair outs:de
in: cash k1ind of struc-| needed m1nor major nat assisherce
Tools: yes incomplete aone tures no yes | repair | repair | urgent | vurgenl | neoded
System 1
TECHNICAL INFORMATION Total Namber cf Syztens: __
| Sourges
Total System 1 Syatem 2 System 3 System 4 Tants
FPipeline
Sources (name/type) 1 | ____ _|________ VA [ oo /__ EPT/IC/VC
see note Tapstands
214V |- ____ O /A P, (| /_
= System 2
31 o _ T T D /o oo [
5 Sources
2 2 7 2
Tanks (volume/type) 1 | ____ _|_____ [ m /e [ R m/__ Tants
see note - 5 Fipeline
2 2/ a2/ ey e BPT/IC/VC
''''' = e BN e === Tapstands
2 2 2 2
3\l |o—o___ m /__ |_____ [ VA m/__ | m/___
System 3
Type of System op=n open open open
closed closad closed closed Sources
Tanks
Type of Pipe HDF /D HDF/FVC HDP/FYC HDP/FVC Fipeline
v p EFT/1C/VC
Overall length | ___ | —______ O N bm | o km Tapstands
Number of Tapstands | _____| _______ | _______ Vo ______ | o ___ System 4
Number of B.P.T. V| il i Vel Sources
Tanks
Fipeline
A Valves >
Number of Air Valves | _____ | oo _ | oo | [ BET/IC/VC Z
Number of Cleanming-out| V' ______ | oV eV Tapstands S %
>
Wards covered ) 7 ) oo e [ e —mem
Special Remarks: _ B
Number of Households |  ____| __.____ | ;e | e | e
Note: Sources: sp-. = sprang / st. = stream e e e e e e

Tanks: pr-. = prestandard / ma. = masonry / fe. = ferrocement tan






RASIC RECNRD FORM I1 CWSS Forhara sheet _i of __
NAME OF FROJECT VILLAGE PANCHAYAT WARD NO. FILE NO.

§ . Systea|Request |Estimate|Material|Wory
S.No.|Date Repair Requirementis,Activities, Decisions No. receivedlprepared sent coapleted

9 X3NNVY







]H social dispute

- . | | o || | o | _ o] || i || Lo | ] |||
| g | L[ | ] [ o | |
W = w — = ~
]rehtbllltated @ ‘@ o 4 =4 S : < b T a u Q 9z g § & T T 2 - 2 5 5 E &
ol X > L s = o osls o o& 8 o p dESIZ ¢ 2|3 2 ol 5 8 el E
—]njonty are O N - - n 5 s o 2] 3 T E] P noon T x 2 W W i a $ a b T 28 2
Hatwald a {8 = 2 S E & 2 S 0 3] O O k00 q < - 2 A ~ a €9 -} <
=Za|| © ~ N 3%y = ] v o o E TP P
o
sajority are =g = BENERAL ®
hettri/Bahun o 2 . ASSESSMENT &
¢ s REPAIR
S : _ oF LONSTRUCTION e
4 < CLASSIFICATION REQUIREMENTS SOURCE CLASSIFICATION -
sixe = FLOW FROM TAPSTAND =
YEAR OF CONSTRUCTION REPAIR REQUIREMENTS PIPELINE YIELD Z) = - - 3
'—]ponulation @ /Rehabilitation )7 P (0] W Pl &) Y E gz three
———_4 - W 2
Rural econoay zs: 1 . f ) EE gE tuo (2% )
'_] agriculture E District: Projectname: Number of Systems: __ Do s )
pure @ Y y h @ sati1sfactory
bazaar econoa g 4 ‘W - 'lﬂ -
! = i & GENERAL d AR EF:
=t REPAIR g g g2 |, Dam
eixed 5 REQUIREMENTS g & B ASSESSMENT g g & o é ZA3 some
—J rural / bazaar a = ’ = = o = Q T@®2 shortcomings
4 >m
| [ wumber or [ TTTTTTTITTTTTT] j00 | [ Munberor P LLI LTI ILTIT LT 100 |35 cerious
- m
] 3:;’;192 B structures Structures T shortcomings _
\,

z T LTI T IT] PP I 1 5 :
average 9 REPAIR . > existing
village w NEEDED | EEEEEENEEEENEEL & some 11 [ 11 -

0 shortcomings
] rich . o < trained
] iihage T T T T T T I T T & orions [T [T < ]
J\ EXTENT OF MINOR shortcomings ;
o D
- REPAIR LI T T TTT T 11 )] cash
]a) constr, quality = MAJOR L1 [ L LIl L1 g satisfactory = -
= = = Reeuneration 1n A
o J l ] 1 | 11 L1 l U some I l ] J ] l I I [ I I z Lind
—]b) due to VMM z URGENT é shortcomings fﬁ' -
(5] - rd
EXECUTION

2 TTTTITT 11 LTI % seri1ous T T [ [T1 LT 3 .

] NOT URGENT 8 shortcomings 0 gets v
c) due to cossitter X o m regular _

[=]

=| | QquUTSIDE vES W Latysfactary HEEEREEREREENEN £

_]d) individ ] kASSISTANCE \ g 2 _ weekly
2 I
ndividual user 2 Z come 0 N O A A 2 8 -
E shortcomings . g
a osonthl
_]" constr. quatity € serious [ T 1 [ T1 11 1 1 " L
< = shortcominags vl
g _ - 2
J b) due to VMW & Y less frequent
E @ SOURCE YIELD ) FLOW FROM ) A > BA %) VILLAGE CONTRIBUTION |2>
J c) due to cannlttee—cz-’ Y1 Yo TAPSTANDS ) Class 1 cC= @7% to Mairtenance yes %
E | I ] I I—L Classification N 3 r>!<'|
=z YEARROUND of project Class I1 =8 >
.J 4 indivigual user | | SUFFICTENT ApEAUATE A with regard to i existing 1w
ual us

(1) - >

=z SEASONALLY [ 11 [ 1 - . TANDS A > 33U >

x INSUFFICIENT TOO LITTLE B FLOW FROM TAPS Blass 111 o ¢ o5 4 | | Z

3 3 m only chairsan

—] @) ealicious S T l I ] o ¢
.. 1s activa
< hslﬁgﬁmsm | NO FLOW C Class IV C >33 % s
al G2 J J |2

whole cosprttee



l~ l I l, lw I l
!









