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PREFACE

" A journey of a thousand miles begins with ONE step

Since May 1980 I have been working in the Community Water
Supply and Sanitation Project in Pokhara.The work I have done
during these five years has mostly satisfied me very much,but at
Limes I was inclined to give up.

Without the help of many friends my work in MNepal would for
many raasons naot have besen possible.

I therefore want to give special thanks to Han who always
supportsd me in working as wall as in private matters like & good
friend.

Also many thanks to Datta Tray Roy,my friend from UNICEF,Man
Bahadur Pun ymy Nepali tutor and ol league , Durga Prasad
Subiedi ,with whom I enjoyed many trips in the Field,kubir Jang
Gurung and Bhadra Bir Guwrung who helped me in my private affairs.

Many others whom I have not mentioned by name-my friends
from the MPLD office,the people in our projects and s=sspecially
the Village MHMaintenance Workers -—-have given me a lot of
dukha,sukha. They have shown me that given the right environment a
1ot can be achieved in this country,something for which I am
grabeful to all.

And finally many thanks to Nepal ,the beautiful country,that
gave me s much of its own during the last five years.

FPOKHARA 25, 3. 1985

Heini Mueller
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CHAPTER 1 INTRODUCTION
In the Western Development Region of Nepal,the Swisgs

Assaciation Ffor Technical Assistance (SATA) is  assisting the
Ministry of FPanchayat and Local Devel opment (MFLD) in

constiructing water supply and sanitation projects.The Swiss
government is donating funds through UNICEF for the supply of
matarials. The technical SATA staff poasted in  Fokhara are

assisting the Regional Directorate (RD),with the implementation
of water and sanitation projects.

During my Five years involvement in this work, special
aftorts have been made to improve the construction quality of the
drinking water projects,

Since I have worked as a craftsman before it was natural to
take the task of training in vocational skills.To understand to
what level ow wabter supply and sanitation technicians have to be
trained, I spent considerable time to review the project quality.
Only with this experience it was possible to create training
curriculums  and  to train the technicians appropriate to their
worl,

However we realised that even the best constructed project
cannot  conbtinue to Ffunction if therz is no  arrangeasnt  for
maintenance. In the last five yvears gradually increasing attention
has been given to this aspect,especially through the training of
Village Maintenance Workers. .

The fact that the planning of the construction of our
traditional @ stone masonry tanks was posing big problems,combined
with a new influx of ideas brought us to undertake experinenting

with ferro- and bamboo cemsnt construction. The new approach has

served our programme  well  and haz very much  increased our
dasignpossibilities.

The need of clean water is very great for many thousands of
people  in  this country.Bubt withoul preserving the remaining

‘F:Dr'eﬁtsi, the natural sustainers of the water sources, the

onstruction of a drinking water project would be anly half
work. Therefore a special project , smokeless chulo stoves , was
introduced in 1983 within the CWSS praogramme.This project is now
running sasmoothly and the efforts we have made during the last
yaars arg now paying off.

More and more it turns out, that not only the construction
of drinking water projects is essential.The engineering part of
our worlk can to a large extend be standardised and solved. Other
aspects like promotion of sanitation, health education, village
communication,maintenance and smokeless chulo stoves,are not only
mare difficult but in the long run also more crucial for  an
effective project.

To do all this projectwork a very good team spirit is
absolutely necessary.l was glad ta work in such a good team Foar
the last two and a half year in the rural water supply and
sani tation programme in Paokhara.
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CHAFTER 2 IN-HOUSE TRAINING

Sinca 1977 SATA is involved with experts in  the community
aber supply  and sanitation programme in Pokhara.Initially the
ma 107 problem was to find the technical staff to build the
w‘cutaupply systems.As skilled people are difficult to get in
,cal Nepal, ax— soldiers from the British and Indian army

i
:é”r!haliq) were recruited.Because they would already have
rer-@ivad a basic technical training while in military service,it
wa- assumed  that they would be skilled enough to build water
Eydtamﬁ for the CWSS praogramms.
But wsoon it was realised that their «skill had been
Owgrmﬁtimated and that they had to be taught how Lo properly

put ld a drinking water scheme.

Becavwse of the monsoon climate in Nepal drinking water
poriects have Lo he bulilt during the dry season. The bast time
gperefore to conduct any kind of in-house training is the rainy
ﬁggaon.wmrk is  wary hard or sven plainly impossible during the
ot BOTn and the project work has to be stopped due to:

- near daily rainfall.

- the villagers, who have tno do volunteer worbk for the
projact - do not have time, because they are  busy
with farming especially planting rice .

- the necessary material for the project can only he
transported with a lot of difficulties,because of
the high waterlevel of the rivers.

- there are too many leeches near the water source,
which makes it impossible to wark for the villagers
as well as for the technician.

- many of our fieldstatf are farmer as wall and they
want to work at home during that perind.

Theee reascns illustrate how difficult it is to do a good job in

'thﬁ village during the rainy season .To avoid that we have to

gand all technicians home during this time, training courses were

usially held during these months.
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has to be trained in a whole array of skills and tasks.
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~- masontry work

~ plan resading

~ proper laying and joining af
pipelines ,both HDP and GI

- plumbing work -

- correct spring capping

~ absorb new technologies like
farro- bamboocaement wark

~ correct latrine constructions
af privalte a3 well as  school
latrines

—— Sl SR S e BT SR S SN

— organise village labour

- anlve conflicts properly

- proparly communicats with
the people involved in the

project
~ organise material transport
—- arganise a reasonably

succaessful maintenance
aystam in the village
- communicate his knowledge
of smokeless chulos and
sanitation to the villagers
— act like a promotar for ruwal
development,e.g.show how to
make small bamboo cement
containers

In other words, the water supply and sanitations technician
(WEST)must be a very capable man in all aspects of his
work.fAs most WSST have not passed the School Lesaving Certificate
(6LC, lowest Nepali educational qualification)it is clear that as
a4 rule the technicians are severely overtaxed by the sxtsnsive
tasks and responsibilities. The knowledge base is lacking for
such a demanding Jjob, and within the project we arg only
partially able or successful to give specific training.
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SFectal training

Ferrgcemeant
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This special training was given for the first time in 1983
to a selected WSET group in the fisld,as a practical part of that
new technology in our CWSS programme. Two water tanks were built
gach of 10 20@ 1lt.The training was 3 weeks, and each WE8T was
able to built a ferrocement tank by himselt afterwards.Then in
1984 again a prachtical training was organised in the +Ffield,this
time for the remaining technicians.Within the Dul egauinda
rehabilitation projech two 20 mZ Ferrocemsnt tanks wer e
constructed.

smakalass Lhuylo

In the summer of 19281 the first training on how to install
and Lo monitor a smokeless chulo stove took placae.At this Lime
the chulos were made with mud and cow-dung.
With the support of UNMICEF (Mr.A.Bachmann) a second training was
held in 1282.This vyear, the new pre-fabricated "Mew Nepali
Chulo,-Typse  MAGAN" was introduced for the first Ltime in our CWES
programme training.

Bamhoo cement tank

In 1984 the first Bamboo reinforced water tank construction
training was conducted during a period of total 135 days. A few
vaery qualified WEST constructed a tank of 45800 1t.During the rest
of Ltha monsoon again a total of 4 Bamboo cemant waler tanks were
constructed at variouws places around Pokhara.

Health education

In 1984 all WEST participated in a special health education
training at the madical campus in Pokhara.During a 7 day braining
basic and detail knowledge about environmental hygisne and
sanitation, personal hygiens ,water and food , exoreta and water-
borne diseases were refreshed,

LR AR 1 L ] e e e ——

Since 1984 the lesaders of the water project conmittees
togethar wit.h the WSST have participated in a special
communication workshop.During this workshop they have the
appoartunity to discuss tagethear with affice slhaff
(administration) the best possible ways of the implementation of
their projects.Also the workshop enhances understanding, provides
a forum to exchange experiences and xplain HMG's different
policies concerning project implementation.
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Since 1981 every year the rainy season has been used to
train the WSSTs how to construct different types and designs of
private and schonllatrines.Alltogether around 45 latrines units
in and around Pokhara could be constructed in this manner. The .
heavy rainfall during the months of July,August and September
makes 1t a risky affair to build larger sets of latrines because
of the danger of caving in of the latrinepits.Special measures
have to be considered and subsequently taken to pravent this
ocourrence. This has been guite a good experience process for our
technicians.

Beside this special trainings every year since 1982 the WEET
have got refrasher coursess about all sub jects related to
drinking water projects.

The recruiting of new WBST i very important for the CWES
proagramma ., Every year the project volume has basan incrsased, which
s a good development, as long as there are enough trained WHEST
to ensurg,that the guality of constructionwork can be maintained.
Thus aftter recruiting new statf they also have to be trained in a
proper way for their future work. The new WESTs have Lo pass
quite a lot of courses before they get the WSST certificate. Over
the years the training schaedule has matured and is now  well
established.

First they have to pass a & week training,the so ocalled

hasic Fforeman course,which gives them the initial theoretical
knowledge and practical skills.Next,they are sent out to a
projectagite together with an experiencad WSST Lo do practical
project work in the field for at least one full construction
SRASOMN. -
In the next rainy season the upgrading course will tftake
place which agsin lasts for & weeks.Again one full constructions
season the new technician will have to worlk under the supervision
aof an WSST and is then allowed to participate in the final
foremen course . Once he has succesfully passed out of this last
course, he is allowed to call himself a waler supply and
sanitation technician .A very long time he has to learn ,total 2
yaars in order to get the WSST certificate.This system has been
daeveloped in the last years in ordér to hold up the good quality
of CHES—praoject woark for which the Western development region is
well known in Nepal.

To set up these training courses has been quite an effort
and would ceartainly not have been possible ¥ a reasonable
foundation had not been laid by earlier collaborators in the CWSS
programme. In this cantext I especially want to mention Mr. Lekh
Bdr . Gurung, who has developed all teaching material and
caourseschedul es far the basic—, up-grading and village
maintenance worker courses.
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= lifth all the various courses it was not any more possible to
manage all the work properly and therefore GSATA employed a
training coordinator. Mr. Pun took over all my training work and
created new courses like: health education and village leaders
courses specially orisnted on communication.lt may be noted here
that already in earlier courses the smphasis on good social
communication was prasent in the WSST refresher courses,through
the kind services of my friend Datta Troy Roy,communication
specialist with UNICEF.

Anyway, the success for all kinds of trainings conducted in
the last 5 vears since I was training in-charge was based on good
relations with all people involved in the training programme of
CWSS.

‘4;<%;

Since 1984 the CUWSS programme is not any more conducting
hasic-, up-grading and final foremen courses on ilts own.This part
of the training programme could be handed over to the Fanchayat
Development Training Centrs in Pokhara.With active support  ferom
our  progranne they are now able to turn out technical  personnel
of a standard which i guite acceplabla, The arrival of  German
Voluntesrs responsible for training preparation and management in
FDTO has contribulted grsatly ta an ioprovement of hhe quality of
the  trainingoouwrses run by PDTE. The fact that the CWES progracme
can now  raly on ths Fanchayat Development Training Cenlire for
WEST trainings has indeed created a considerable work ceduction
for  aur prooge amme .

Still the training component of our programme is gquite time
consuming, and  Tthe technical aspects of the spescial hraining
courses needs Lo be partly standardised to provide a further
raduction in wunnecessary workload.Conducting bthase apecial
courses depends still too much on foreign experts, and a shifting
of rasponsibilitises for  the development and vunning of  the
courses to capable Nepali staff is smssential in the near future.

& next step in the development of ouwr typse of trainings
could be the establishment of & kind of standard curriculum for
the training of water supply and sanitation technicians,which
would be valid for the whole country.An attempt to achieve this
was mads by scheduling a meeting in Naepalganj in 1982 .Due to the
heavy workload of the UNICEF and S8ATA staff involved,the meset
naver hLook place.Still the urgency to realise this type of
standardisation is very great.

By having WS8ST trained country-wide on the same standard,the
cartificates the technicians are getting,are more likely to ba
recognised and thus to be then of a real value to them.

An  aother important aim of our continuing +training efforts
is,that the technicians ,further strengthensd by their working
prperisnce are spraading thair knowledge to obther people,or even
that they start their own business.This country needs urgently
qualitied workemsn in order to upgrade any kind of handwork Lrade,
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For many villages a drinking water project is not a new
thing. They have bhuilt water schemes since long mainly for  two
purposes:irrigation of terraces and fields,and drinking
water.This water 1% suwpplied in open channels and unprotected
against any contamination.

The lack of understanding for the link between clean and
contaminated water is demonstrated by the fact, that every I th
child dies before its 5 th birthday.For the average Nepali it
makes no difference, whether the water is clean or not, as loang
as the water is tasting good and is near by.

Often the community is maintaining their own  waterproject
careful ly,because it depends on it.

If a new,piped,water project has been buill in the village
one of the problems the villagers have to manage i3 to maintain
the new drinking water project.Because the new drinking water
project is a new technology for the villagers,they are rnot
familiar with it.New ,unknown things have to be explored, and
naturally, when taking apart a brass tap, it will get damaged.Not
krnowing how Lo fit it  together,causes uncerltainty and  the
villagers leave it as it is. dasaged.Put not only lack of
krowl edge is  hampering the projeoct maintenance also The
communication gap between HMG and the villagers is an  important
factor.

From the beginning of the proiect the villagers should get
the feeling that theay are building their own wabter schaoe
together with HMG.

HMG is not able to maintain all the projects it has built.It
would not  be appropriate either, because rural development in
Nepal is based on villagers participation.It is the duty of S HMG
Lo assist the villagers to malntain their project through:

— supplying the villagers with necessary
material that is nobt available in the bazar.

~ train responsible people from the village in
maintaining their new water project.

In order to fullfill these reponsibilities , HMG has set aside
since 19893-84 a special maintenance budget.Since then, Lhe
maintenance, rehabilitation activities have gradually increased.
It requires active support from all technical and administration
staff to ensure a proper implementation of that special task,
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Most important however special emphasize has been given to
train the responsible persons from the villages for maintenance.

In 1979 the +irst village maintenance worker course has been
conducted.Since then every yegar VMW trainings were held and a
total of 212 village maintenance workers have received training
from our office.

An attempt to improve the training standard has been made in
1983. Then for the first time the btraining was conducted in  a
rehabilitation project Before,from 1979 to 1982 all trainings
where held in the Panchayat Development Training LCentre at
Fokhara.

By having the course in a rehabilitationproject the trainees
had the opportunity to learn to maintain a projecl in a pracltical
way. This approach has satisfied all involved people, as well as
The village whars we maintained the project.

This type of training must be as much as possible .praxis
arientad. A VMW {(village maintenance worksr) is supposed Lo be &
practical  worker and practical experience can nobt be gained only
in a classroam. It is less ioportant whelther he has gobt sdacation
as that he is motivated to do the work for his community.

This practical training iz an  integrated part of {the
maintenance policy of RD PokharaolWhen we started going fto  the
fimld with Lhe VMW course nobody had had experience in condacting
fieldbtraining in our office. With two of our oversesrs I did more
or less the whole wark. This was nobt a satisfactory situation and
changes in the sense of handing over of the preparation and the
managamant for hthe VMW course was absolulaly necessary.

In 1284 the cowrse was conducted in  Bhansar in Tanahun
district. With only little assistance from my side the Lthreeg
overagers, MruNGB.Ghansee, Me.8.5. Fun  and Mr. D, F,8ubedi bhave
done nearly all the work. This was quite a step foreward to hand
over the VMW training part of the CWES programme.’

In this year, the preparation as well as the management of
the village maintenace worker course was done very capably by our
ovaersears. This oclearly shows me that the Nepali staff of the RD
is capable to do training work by themsel+ also for the future.

An interview
During the Ffirst wvillage maintenance course which was
canducted in the Ffield, in Sirsekot, 1. discussed with a

maintenance worker aboul his project and about the changes it has
brought for him and the village.

i
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And so Mr. Chandra Bahadur Thapa told me:

I am livipg Iin Dewa, Arghakhanchi District.Our

proiect work Tor the drinking water system har been started in
1982, The work was finished only atter one and a halft vyear. He
have built a very big water system, with 23 tapstands and 3 break
pressure tanks.l did not work right trom the beginning of the
project work, because I am a farmer.Bul gradually I was geitling
notivated by Barath Ji (the water supply and sanitation
technician , HEET who Is5 building the project together with the
villagers J) to do alzo project wmork together with him. &So I have
learned all new thinpgs about the project wmhile building it Now
since we have drinking water in the village, li¥te has becowe Tar
gaszfer. . Be¥ore me had a project, our wemen had & very strenuous
worktime and only Tor drinking water collecting they have spent
around Shrsy a day. HNow the women can do more Field wmork,because
collecting wmater our children can do nowm. My wifte can colliect
more grass for our twoe buffalos, 50 wme are nowm alio geltiny mpore
millk from them, which wmakes us healthy.fhe alze can collect gore
Firgwmopd,¥for which she hax to go very ¥ar.The new wmalter proiecth
hary made l1i¥ve quite eazler Ffor us.
Im (974, we had made a meeting aboul a drinking wmater project. He
regquested the diztrict for money to buy cement and pipe.But we
dit not  krow how to build such a project correctly.So wme have
taken the water from the neareszt spring and have ztored the wmater
in @ pond Iin the centre of the village. But we were gelling sick
Frow thiz brown water, becausze all animalsz have alze taken water
from the same pond as we did.Then, a politican from our village
haz requested on the official way, through the dizstrict aszewbly
a newm drinking water proiect Trom RD Pokhara.He did a very good
mork for our comesunity. He all were very happy when you came and
held a meeting with us about the new project.Then when the work
started we have collected xand and stones and have dug the
pipaeline and have transzported all waterial like wement and pipe
from Phatrakot to the village. ( a porter with one bag cement,
S@kg wneeds 3 Full days to reach thalt village ) Aflter I have
learned to do project work, the village elected me for the
maintenance worker.They will give me 100.~ NC per month for this
work but I think they should give me 200.— NC, because there I3 a
fot of work to do.But this I have to discusy with then when 1
return home aftter thiz training.

11
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MAINTENANCE ACTIVITIES IN RD POKHARA

1979 -

1988 -

1?81 -

1982 -
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firrst village maintenancs warksr courge
Total 35 participants

second course
Total 26 participants

Local Development Ministry had agreed that proposals for
maintenance managemsant be foramulated by the RD.

A two member team, W.S8chramm ,GV8 volunteer and L.Bdr.
Gurung ,oversaesr took on the task of making a proposal.
Monitoring of 45 previously completed water supply systems
by these two peoplo.

Third YMW course
total 15 participants

Maintenance management proposal completed by W,  Schreaom
and L. Bdr. Gurung.
A few major observations and results:

= Water supply designs and construction standards
which have been introduced by  SATA  enginesrs  in
1976~77 and which are based on esarlier auperience by
SATA in Africa, have in the main had a major impact
on syslen maintainability; whereas schemes complsated
under the so-called regular programmns exhibit
failure of structurses calling for major repairs.
Failures in the systems built after 1776 and being
haused an the standards mentionsad above, are of minor’
nature to a large extent.

- A proposal  for stagewise implemantation  of a
comprehaensive maintenance management zcheme is made
indicating shared responsibities for RD and District
level offices and villages, specifying procedures q
Village Maintenancs Agreement and listing @anpower
requirements , Job descriptions , training and
material needs as well bhudgetary reqguirements.

i

Fourth VMW course
Total 28 participants

Two rehabilitation projects completed, Ghachok and

e
8|
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Seminar in Pokhara, MPLD/UNICEF setting up guidelines for
maintenance and rehabilitation activities in the CWSS
programme.
1983 - Fifth VMW course
First time training conducted in a rehabilitations project.
Total 22 participants
Total three maintenance projects finished; Tilahar, Dumre
and Tharpu.
1984 ~ Sixth VMW course
Total 492 participants
Second time training conducted in a rehabilitation
project.
HMG for the first time included a separate bhudget item for
maintenance in the constructionbudget,
Total 8 major maintenance projzct finished.
Total 18 maintenance survevys done.
1985 —- BSeventh VMW course.

Tatal 37 participants
Third time training conducted in a rehabilitation project.
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In 1979 the first Ferrocement water tank has been
constructed in the Westsrn development region. In the following
Years, slowly and very carefully, this new type of tank

canstruction wag tried out.Carefully, because nobody was willing
to take the risk of a leaking tank.

At this Ltime nobody had any real sxperience and it had to be
tried with the manual nearby. Initially the technicians and the .
villagers wers very sceplical towards the new type of water tank.
The WEST were used to build the solid and long lasting type of
masonry water storage tank of which the designs had been war kad
out in Cameroon.

For many reasons, this impressive looking solid water tank
igs  in reality not so strong and carries a great risk of leaking
verry  soon.An other important factor is , that a 38m3 masonry
storage water tanb is consuming a buge amount of wmaterial in
stones, sand and cement.

In order to cover the tank, an arch is constructed.To build
this arch a special frams has Lo be transported Lo the village
and after its wse transported back or to the next drinking water
project., This transport for tha archframe as well as Ffor  lLhe
cement, was paid from HMG. This transport was on the one hand a
fairly esxpensive affair for HME and on the other also a
managemsant headache in the sense that the archframes often seensd
tao be there where Lhey wera not supposed to be.All Lthe abaove
mentioned teasons made it imperative to look Ffor an other
solution for tankconstruction.

The SATA engineets in Pokhara through  their treials  had
gained the confidence that Fferrocement woulld be a wviable
option.In addition the fact that a Fferrocement reservoir as
comparad to a stone masonry built storage tank is a chazap as weall
as a splid construction method,that it requires lsss material on
the part of both ithe governmsnt and the villagers,that it can be
completed within three weeks and that it does not require a
“"imported! shutltering wars reasons enaugh to push the changover
to ferrocement water tank construction in the programme.

The first designs have been redesigned in 1987 and a new
standardisation has been made.At the same time the first batch of
technicians received a practical training in ferracament
construction in SBirsekot/Byangia.

In the construction ssasan 128784 all new storage tanlk were
constructed in ferrocement.Q few old type, masonry storage water
tanks were still under construction in that construction season.
This construction season, 198488 astorage tanks are being built
exclusively in fearrocement.The quality is very good.dnd the WSET
are convinced about the quality and possibilities of this
constructionmathod.

14
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Still the villagers have their doubts about the new
technique.

? The only 5 cm thick wall is too thin, it will
break when it is filled with water?

7 The haircracks in the cement roof is proof for
the villagers that this caonstruction method is
not as solid as the masonry type of water tank?

7 Had peopls can damage the watsr reservoir  foo
easy”?

?IF the tank needs maintenance, the village
maintenances worker cdoes not know how o maintain
or to repair it properly?

Thege doubts about the ferrocemenlt watee tank are

understandable,because the average villager believes only in  a
proven and very strong (say thick) conshteuction.

The doubts of the villagers are in themselves important but
Can hea Ovarcoms through good communication and good
constructionworl by ouwr technician!For our OVErSEers and
anginaers  a faw guestions posed theaselves when we started with
ferrocemnent.

-~ What influence does underground or  overground
construction have on  the life of the farro
cemnent tank 7

- What damages can occuwr when acidic earth is
touching the cement wall, and how can this be
avoided?

~ What sand quality is necessary to build a good
and long lasting water tank?

—- What is the minimum reinforcement when taking
into consideration the relatively poor quality
of steel bars, plain wire and chicken wire?

- How to maks the shuttering for the wall and the
roof construction so that the material can be
usad for all sives of ferrocemant tankg?

-

— How to keep the water conl in the storage tank
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These are only a few questions which we faced when we
designead the standardisatiaon for the new ferrocement
tanks.Designs  from other regions of Nepal gave us some good and
usaful suggestions far our revised standardisation designs.

On the other hand, while designing the new standardisation I also
realised that there are same few, but npevertheless impartant
disadvantages like:

~ The reinforcement material is not yet manu-~
factured in Nepal and therefore sometimes also
nat available in the local marhket.

= In the casa of any damages, the village
maintenance worker is dependent on the help of
our effics.We have to lLrain  thase village

maintenance workers also in this  subjsct to
make swe Lthat the VMW can do  maintenance by
himself in future,

- The normal cement worlk, the Nepali skilled
labourars are used to making is nolt good enough
for a ferrocement tank.The WSBST therefore has to
heing skillaed labowr from FPokhara to the vil-
lage.

- Although the WSST knows how to build a ferro-
cement  tank he needs supervision.d few of the
supervisors unfortunately still do not really
know how to build a farrocement tank.Especially
the lack of hands—~on experience on the part of
the oversears is an impedimsnt for good super-—
vision.

- For ferrocement fresh cement should be uwsed,or
at  least the best cement that is available.

- Exarct work is essential for the ferrocement
tank.

-~ The sand quality must be very good and Ffor
that the villagers have to collect the sand
sometimes from very far away.

These are some of the disadvantages of the new ferrocsment
tank.Or rather not so much disadvantages but rather factors that
influsnce not so critically other methods of construction.

But the advantages are far more, so that the introduction of
the ferrocement tank is mars then justified.
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- The congstruction of the tank takes only three
waeeks which is very short compared with a
masonry tank.

- It is a vary cheap type of reservoir,because a
lot less cement is necessary and therefore the
porterage charge is also less.

~ The contribution of the villagers is far less
then for a masonry tank.

~ Arch—frames are not any more necessary for the
roof construction.

- The ZZ2mm HDF pipe used for the shuttering of the
tank can be used afterwards for the water
digtribution network of the project.

These are the advantages of the ferrocement tank. Certainly
the costirefer to table)and the transport of the material have
heon decisive in intrpducing the ferrocement tank construction in
the Western development region.

CasST OF VARIOUS TYFES OF TAMEKS

cost in Ne. bgﬁﬁmg f%r@m +épr% a?mme GO fegrg
CWEHE-Froagr. 4300 13500 19008 2EZ000 4700 24800
Village 1200 1700 2100 b1 141 1 A%00 200
Tatal 57900 14806 21100 28500 51200 28000

From the table it can be seen that the construction cost of
the ferrocement tank is considerably lower than the stone masonry
type.For example the cost at the roadhead of the 10 w3 tank ig
19% less than the ? mI(compensated for volume/cost ratio),and the
20 m3 even 334 less than the 22 m3.The differences between the
community contributions for the various tanks are even greater.

The cost of a bamboocement tank are estimated at Nc.3700 if
all the cost have to be borne by the agency.In case the villagers
are putting in their own labour and locally available materials
the bamboo tank can already be made for roughly Nc.Z000.

In Fact, about 98% of our programme is located at hilly
regions which means that more or less al the required project
material has to bhe carried by people to the project side. 0Only
18% of our drinking water projects can be reached by road.The
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rest of the projects are as far away as 1 to O days walk.Hence
ferrocement construction makes a big difference in transport cost
for our programme. In addition it also means a reduction in  Dukha
foar the villagers who have to collect less sand and stones from
often far away.

In the last two construction seasons—-1983/84;19284/85—-a total
af 25 ferrocement tanks have been constructed. An  achievement
much liked by Nepali villagers with their penchant for tanks.

But not only water tanks can be built with this new
technology.,also ferrocement squatting slabs and water break
pressure tanbks are being constructed successful ly in
Nepal.Ferrocement allows a very flexible kind of work.In the long
run I believe that the ferrocement construction will be an
integrated part of developing work in Nepal, because it saves
material and money for Lhe government, as well as strenuous work
for the villagers.

CHAPTER 3§ BAMBOO REINFORCED WATER TARNKS

This type of new technology was introduced in 1982, In order
to find again a cheaper method to build , or even to repair
ferrocement tank leaks, we started research work on bambopcement.

The {first experimenl was made with two ready-made baskets,
We plasteraed the inner and outer side with mortar. The containers
ware filled with water to test its water tightness. They have been
filled For the last two years and still are not leaking.One of
them was partially destroved,to see haow the bamboo looks but no
deterioration was found.

The second experiment took place during the village
maintenance worker course in 1983 in Sirsekot, 8Syangja District.
A SOB1Lt. container was built and since two years no leaks have
been seen. In Sirsekot we made the first experiences on how Lo
construct a pukka bamboo cement tank.

The success encouraged us Lho conduct a special training with
a Ffew WSST. In 1984, during this traimning a total & bamboo
reinforced water tanks were buillt. The capacity was ranking
between 1000 1t and 4500 1t. Different type of bamboo werse used
for  the reinforcement in order tao find out the best and most
appropriate bamboo type.The bamboo type iz an  important Ffactor
faor the life-span of the tank.Together with the WE8ST [ gainsd
quite a lot of experience and I feel it is worthwhile to train
all our WSST in this new type of work.

Many of our WEST are requested in the village were they are
building a water project, to help the villagers to baild private
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watar tanks or even water tanks were the district has given the
necessary material like pipe and cement.Mostly the villagers do
not have the money to buy expensive steel-bars, chicken-wire and
plain-wire to make a ferrocement tank. A bamboo reinforced tank
is much cheaper for them , becauss bhamboo is available every-
where.

It has come into praxis that were we have build a stchool
latrine that instead of a sxpensive water drum, a bamboo wator
container is being built. These small containers are easy to
build and very cheap.f farmer, living near by a schonl labrine
were we also have built a bamboo cement container ,  adopted the
new idea and has built his own bamboo reinforced water containear
of 200 1t.

I+ willagers start copying such technologies it  shows me
that we are on the right track.8till some tricks how to make a
bamboo reinforced water tank or container must be known.,

The wmain problems with bamboo reinforced conltainers aro
assoclated  with the proper bonding between the mortar and the
bhambhoo nel.Also when building a bigger sized tank the joints  of
the bottom and roof with the wall requires attention. One should
not: ba too ouch fixed using only local materials. It is better to
put a few meter chickenwire in the joint between the bottom and
the wall.Smaller size containers do nat require this "to be on
safe side” measure.

What effect does it have when one makes  the bamboo
reinforced tank underground?I do not know what will happen  when
the tank is in contact with mud, without protection. But T assume
that it will affect the shrinkage of the bamboo.The bamboo is
always wet and the damage could be that the bamboo will too soon
decay.lf tha tank is built overground,this may not  happen  so
s00n. That the bambhoo once will rot I think i
unavoidable.Therefore the lifatime of a bamboo tank will be not
more than say 8 to 180 years, which is guite acceptable relative
to  the cost of construction, which is about I0QQ.- NC or 18@.-
USk for a 4500 1t. tank. ,

During the bamboo cement tank construction, we were btrying
to use the local knowledge on bamboo as much a8 possible.local
people told me, to cut the bamboo used for that kind of special
activitiaes only by full moon and at midnight.Local people know  a
lot about the best use of bamboo, and they are familiar with its
weaving technigue.It therefore should not be too difficult  For
them to learn to build bamboo reinforced water tanks for  their
QW wse,

19



Community Water Supply and Sanitation Programme
Pokhara

Swiss Association for Technical Assistance
' SATA

e S Bt ki ALLlD it ALPLS R U oy e e et e P e e e ek i ekl e b

- 1982 The first two bamboo cement containers were made
on the compound of RD Fokhara.

-~ 1983 During the wvillage maintenance worker course at
Sirsekot the first bamboo cement tank was
congtructed,S5001t.

One of our WSST built a 25@001t. tank dwring a
training for new peace corps staff.

For a school latrine at Phul-Bhari,Fokhara two
water drums were congtructed,fx3001%.

For two private latrines at Pokhara two small
containers were made of sach 5@ 1lt.

One latrine superstructure,similar to the type
built in Zimbabwe,was made at RD Pokhara.

- 1984 The firset bamboo reinforced water tank training
wWan caonducted with 19 WEET. During this
training ,the following tanks were constructed:

Ona 4500 1t tank at Madipur Pokhara.

One 4500 1t tank at Arwa CWEH.

Ona 43084 1t tank at Nava-Barar primary school.
One 1000 1t tank at MNaya—Bazar primary schooal
One 1008 1t tank at RD Pokhara.

Not during the training was built:

One 20090 1t tank at Arwa CHES.
- 1285 One 2000 1t tank at Sunpandeli.

Thig list shows the bamboo csment construction activities
during the last three years within the CWSS programme in
Paokhara.Tao include all activities our WSST have done in  their
private time iz not possible and I think also not necessary.It
shows enough that this activity is likely to incrase in the next
vears, I feel that bamboo reinforced water tanks will turn out to
hbe a quite attractive and possible alternative to solve water
storage prablems in the villages in the hilly regions of MNepal.
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CHAPTER 6 . SMOKELESS CHULD PROBRAMME

Since 1983, SATA Pokhara is involved in a asmokeless chulo
programme. The programme aims to introduce a type of stove which
is a lesser burden for the environment and beneficial For the
people that use them. As less firsawood is needed for cooking

( SO-78% of the quantity of firewood needed For traditional
stoves )  an important decresase in firewood consumption can be
achieved. This in turn will lead to a reduction in the present
rate of deforestation. It is abviocus that the congservation of
wooded hills is in the interest of the CWS8S proaramme, because
sufficient vagetation in watershed areas increases the
reliability and yield of our sowces and reduces the risk of
landglides in  higher areas. This will enbance the coontinuous
praper functioning of the drinking water projects.

Afforeastation as a rule being beyond Lthe capacity of our
programme, the introduction of smokeless chulos in our  projech
areas 1s  Lhe least that can be done Lo conserve the forest  and
make the yield of drinking water souwces more reliable. Forest
conservation s obviously a major reason why Lthe CWSS-progranme
is engaged in the introduction of smokeless chulos. However, next
to the supply of water, the main long-—-term goal of any waler
project must be the improvement in health and well-being that can
be generated by an adeguale provision of water of good gquality.

The installation of smokeless chulos will lead to a direct
improvement of well-being and health of the users because the
smoke now disappers through the chimney and does not enter the
house any more. In this way it contributes considerably to
reaching the general goal of health and well-being.

The programme employs presenhly tohal 4 smokeless chulos
technicians (8CT) and their work is coordinated by SATA Pokhara.

TRAINING

e it e A Bt e it e

We started to train local potters for our programme since two
yaarg.The first training was held in Fokhara, where S potters
have learned how to make the new MAGAN chulo.

Since they are producing the new chula in Pokhara, we are
independent from Kathmandu from where we got the first stoves for
our programme. The potters have gradually improved the guality of
the chulos, but not without pressuwe from our side.

Another training took place in the month of fanuary and
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‘potters received training and are now producing a very good
gquality of staoves. o

In preparation for next potter season one Smokeless Chulo
Technician (8CT) is doing survey where a next training can be
conducted Thig work is time consuming and it needs an
experienced and flexible technician.

QUALITY CONTROL

T ey

The quality control is a very important part in  our
programme. In  Faokhara, as well as in Bhar-kKhola the work of the
potters must be supervised and checked by our technicians.nly
the stoves that pass ow fairly rigid guality standards will be
used for the programme.

To make sure that we are measuring with the seme yardsticks,
all  potiters have asasureaents and forms  for all  ioporlant
openings and measurements for the stove and the chimney pipes.It
shill  can  happen that the 5CT has to refuse chulos and chianey
parts because of the incorrect measurements. The measurenent and
qualily conbtrol will take place before the sloves are being
fived, so that the refused parts can be used again by the
potters.This relatively strong checking is absolutelly necessary,
and our 80T have been specially trained in this direction.

One poatter fired S50 sets of chulos without the quality
control mark on his chulos from ow 8CT a few months ago. The SCT
rafused the whole batcoeh of chulos, which was gquite an shook fore
the potter.

5till the damage was not too big for him, because the UNICEF
field officer in Pokhara(who is absalutely not cooperating with
our programme, although we are working in  the same office-
building) has bought all 5@ sebts of chulos for his own smokaless
chulo programmne.

FROMOTION OF CHULOS IN THE VILLAGE

Bt e il B e o it ke e o LY A i . s iy mked 44U TS TR R S i i i o b e St $4 S Somr

During the construction season 1984-85, the promotion of
chulne has started in very far located areas of the Western
region. In Arghakhanchi district we madae a spacial
fieldtrip,together with the mobil communication team. The
communication team is well sguipped with all necessary facilities
to show Films and slide shows in remote areas.In a total of 4
drrinking water projects we presented a special programme  about
water and sanitation, maintenance and smokeless chulos.  Around
5000 people came to see the various programmes.At the same Lime
we  carried a chulo with us and demonstrated the use of the new
chulo.Also discussions about the advantages as well as the
disadvantages of the chulo were held.Altogether 48 sets of chulos
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were— stored in Phatrakot, the nearest roadhead of the district.
Within a few days the chulos were transported to the village by
the people themselves. Our WSST, who is working in this region,
made sure, that the chulos are being correct installed.The 40
sets were by far not enough for this region.A potter training
feasibility study, was also conducted.

Mayhe the Arghakhanchi district is an exception,in the sense
that there is hardly any forest left .The nesd of a firswood
BAVinNg stove ies beyond all imagination.

Net oanly in the Arghakhanchi district the promotion of the
new stove has been  taken place.In total 19 deinking water
projects in 8 districts smokeless chulo ware promoted through our
compunication programme,

Finally, the hope behind our smokeless chuleo promotion
programme is, that the new chulo is going to be wall known by the
villagers and that the stove is made locally in the hilly regions
of  the Wesktern Development Region.lf this is to happen, the
demand for the new Nepali stove will likely also require their
availability in the market.

A First step towards commercialization has been realised.A
amokeless chulo selling shop has been opened since one month  in
Fokhara In the first time the shop is being supported from our
programme, bub within a reasonable timeframe the shop has to be
independent from ouwr programme.

Dur programme aims to benefit the villagers, and Ffor a
proper implemantation a good management must be organised.To
transport of smokeless chulos to remote located villages is not
@aay and many logistic problems had to be solved.

Chulo transport

o i ik b it WS PP e TV Ty ey

The transport of the chulo is indeed a wvery delicate
affair.Qften when the chulos are not well packed breakages ars
unavoidable while carrying it to the village.Since we made a
apaecial  bhamboo basket, whare we can fit in a full set of chulo
parts, packed and upholstered by straw the breakage of chulos
dur-ing the transport has become to a negligible.

Transport money

frmin oy e i e e i i kid A SR ST WS TR

We are anxious to bring the pre-fabricated chulo to the
roadhesad of a village where wa are implementing a drinking water
project.Very often the village is far away from the roadhead and
the villager have to carry  the chulo by their own to  the
village.If the project is too far away from the roadhead, a poor
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farmer can not afford the cost of the transport.Even if he isg
carrying the stoave by himself,the expenditures for food on  the
way 1is too much for him, Hence anly relatively rich people can
collect the stove. I think this situation is largely unavoidable
because we are not able to pay the transport cost for the
chulo.We can however alleviate the problem by =2nsuring that local
potters are receiwving training in the making of chulos.Only if
the production of the chulas is near by will tha poor faraer also
be able to benefit from the new chulo.

Other smokelsss chulo promoting agencies

Thera are many aganciss working in promobing naw  smokeless
chule stoves i Nepal . .Moshtly they have targets set in their
preogeamme which they somehow have bo fullfill. I have sean many
chitlos from other agenciss, and anostly they are of a poor
gqualily.But in order to fullfill the annual targst bthe oubkput may
be more important for them then the guality.This also is  wvalid
bioth  Ffor Lthe installation work as wall as faor bthe moniltoving of
the stoves.Their programme oostly covers only  those regions,
wheare a motorable road is sxisting.

It unfortunately has come to the situation, that the cohulo
proygranme  has becowme o big developmentbusiness in Mepal and thatb
the first priority, to protect the forest is only the keyword to
Ju=stify  the programmes. The ananagers of Lhese progranmss &are
mastly posted in Rathmandu, the capital of Nepal, and fthey hardly
svar wark in remote regions, The bad gqualiby of btheir chulos  is
veary much contraproductive for our programme ,which is not  output
orianted, but navarthaless 1 guite active in producing,
ingtalling and monitoring of chulos in the Western Development
Ragion of Nepal.

Cooperation

I have participated in a one day national workshop on  the
promating of smokelass chulos at RECAST  (Research Center for
Applied BScocience and Technology ) Kathmandu.There I have got  the
bitlear taste of disappointment becadse ( excspt a £ eém
organisations) all of them are only output oriented, and were
absolutely ( may he also not capable? ) not willing to make a
nationwide smokeless chulo promotion policy, which at the same
would allow for small differences belwesn the prograonmes. Too auwch
private interests are involved in the variouws smokelsss chulos
proagrammes in Nepal, and obviously a cooperation is not desired.
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The GATE ( German Appropriate Technology Exchange )
publication," Helping people in poor countries develop fuel-—
saving cookstoves " states:

" In Nepal, where 15 000 demonsration stoves are projected in the
aarly 80°'s many prototypes will be used in the tea houses which
are found along svery road and walking path. This way travellers
who stop for hea will have the oppartunity to clogely examing a
stove which will always be in use.!!

Thess 15 008 demonstration stoves are prajected and
automatically A TARGET.Till now ,I have not seen a single
daenonstration chule on the walking paths I used to go. May be I
am walking the wrong paths? Where are they? Laying behind the
house of the few receivers, mostly broken (even at the road side)
and never installed by the supplying organisation, who may be has
projected those 15 000 shoves for only! demonsteration purposes.

That especially the tea shop owners are not willing to
install +the nsw Nepali chulo, the installers of those 15 000
chulos did perhaps not know.The new Nepali chulo is too slow  in
heating up a pot of tea for the travellers who want to have the
tea as soon as possible or else they go to the nest tea shop wero
Lhe tea is ready.

HAANRDG SABASY A

Officially the so called caste—-system is not any more existing. In
reality, the different castes are many Limes a problem in  the
implementation of drinking water projects. The so called low caste
paople are some times like slaves for the high caste puople and
do  hardly have any rights. It therefore is clear that the high
caste people are also using these people to construct a water
project for the village.Good enough,water is also coming through
the tap for the low caste people, but sametimes they even ars not
allowed to take water at the same time together with the high
vaste people.The high caste people will only try for their own
benefit and are discriminating the low caste people. It therefore
is our duty to give special attention to these underprivileged
people in our project areas.

When I made a detail survey in Dikhura Village PFanchayat,in
Arghakhanchi district,the following happensd.

In Dikhura, mainly high caste people are living. At the
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end of a detail survey,]l met a low caste man.l started
asking him Ffrom where he is getting his drinking
water.He told me, that just by his house a spring is
axisting which never dries up.

Feople from near by were trying to stop outr
conversation,and were sending the low caste man away.
There I interrupted and tried to continue the talk.High
caste people loudly started complaining that these low
caste people have access to clean drinking water, and
that they do not face the problems that the high caste
people have.

I asked the man whether he needed a tapstand near by or
not. He first hesitated to answer, the pressure from iLhe
high caste people was too much for him,.Then he refused a
tap with the reason that a perennial source was juslt in
front of his house.l requested him to show me the source
The high caste people warned me not to go,but when Lhey
reealised that I was not listening to themy, a few of them
also accompanied me. When we came Lo the so called clean
watersource I asked a high caste man:” Do you derink that
a0 called clean water?" He quickly answered"Am I a low
caste ". (Nepali language:Ma Sarkx ho?)

Thars were total 8 houses and it was horrible dirty.The
biggest shock Ffor the high taste people was when 1
visited also the other nesarby located source.lOn the way
to it there was the open latrine for those people living
there, and it was smelling like anything.

I started talking with people living there. 1 asked a
man how many children he haduHe told me:" I have no
children, because all 13 have died!". Why?....... What
do I know, because:

Raghwan le dieko,Baghwan le liekp

God has given, God hay taken

These people are kept well away from any
informations and they do naot know anybhing about the
relation between clean water and health.Till now they
ware thinking that their water was clean, and after a
long discussion they agreed to build also a tapstand for
their own.

The above example illustrates that there is still  along
way to go bhefore all Nepali citizens will bae able to
enjoy the fruits of development in equal measure.
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