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1. « INTRODUCTION

This workshop was held at the Indien Institute of Engineers, Bangalore,
Karnataka State, from 24 to, 26 June 1975, under sponsorship by the Government
of India and the World Health Organization, with assistance from the Karnatka
State Government. The Objectives were to bring tcgether the Chief Engineers,
and representatives from administrative and village organization of the various
states'where,deepwell handpumps were in use in large numbers, in order to discuss
the problems associated with rural water supply. In particular, the intention

‘was to study the improved type of handpump which had recently been developed in

Bangalore in a Jjoint project of the Karnataka State Government with WHO °
parﬁic1pation and assistance from UNICEF and the Mechanical Engineering Research

“and Development Organization (MERADO), Madras. It was expected that decision

would be taken as to whether the prototype "Bangalore" pump should be developed
further. ‘

The programme followed is attacned as Annex I and the 1ist of part101pants
as Annex IT1.

2. 'PROCEEDINGS

sri T.S. Swamy, Adviser, C.P.H.E.Z.0., Ministry of Works and Housing
vas_elected as Chairman for: the Inaugural Session of the workshop.

, The Chairman called upon Sri B.N. Seshagiri Rao, to make the welcome
speech ‘Sri Seshagiri Rao thanked the Karnataka Govt. for providing all the
necessary facilities and for conducting the workshop at Bangalore. He also
thanked the W.H.O. and UNICEF authorities for their assistance in the R.W.S.
Programme as well as for their efforts in supporting this workshop. The various
State Governments had sent their Representatives in response to the request of
the Government of India. He also thanked them all

Thereafter Sri T.S. Swamy, presented his Introductory address in which
he emphasised the efforts made by the Govt. of India to provide effective water
supply to rural India. He also mentioned the technical and financial assistance
given by W.H.O0. and UNICEF in furthering the programme of well drilling and
production of hand pumps. To achieve the massive programme: of drilling tube=-
wells in hard rock .areas and providing more than 30 000 hand pumps during the
V Five Year Plan under the 'Minimum Needs Programme', he stressed the need for
evolving a standard, sturdy and efficient pump for use in the hand punp programme
with a view to_reducing the maintenance problems to a minimum. With this
objective, the Govt. of India and W.H.O0. had convened this workshop to discuss
various issues as well as to demonstrate proto-type of thé Bangalore Pump produced
with the help of W.H.O., Karnataka Govt, MERADO and the Tamilnadu Water Supply
& Drainage Board. ) :

Mr M.A. Acheson, Tegional Adviser for Environmental Healtir, WHO,
velcoming the participants, spoke of the need for evolving a sturdy and
svitable hand puap to suit the conditions enisting in the rural areas of
the country, to cnsure safe and protected water supply to thc rural population of
India, The objective of WHO is to pay attention to the health needs of people



throunhout the wvorld 2nd to - give them the chance to live in'a- c)ean and
ealtuiy envir onneﬁt. U.K.O. assistance in developing a suitable handpump -
mav'uove acted @s a catulyst but in his opinion the Govt. of India, State
‘Governnents and the loc‘1 officers have contributed a great deal more and
UNICEF [:as aiso contributed to the success of tlic programme with their
financial support. le vas of the opinion that. & suiteble pump with fewer

U majntenance problems that has been developed will not only serve Indian

'people but can also ue,usea»in other countries with advantage. IHe highlighted

" the W.1.0. global objective of achieving of the provision of safe and protected

water supply to 25% of the rural population during the current decade. * India
with a laxae rural pogulatlon has special-problems. Even then, he vas of the
opfn1on that it shOula be possivle to.vork tow rds the tarvet proposed oy

"t \-he .1 0.

S;l.d.ﬂ Seshagizi Rao announced details re"ardin7 appointment of

‘officers. The' ‘steering Comaittee comprised of lir ii.A. Acheson, lir .

Nagappa, i P.S. Gopal and Lr .M. Seshagiri lao. He requested the parti-
cipants to approach the ste°rin0 ¢tomnittee for issues regarding technxcal
pepers, discussions etc.

1i/s V. Venugopalan ‘and V. Raghu, were nominated rapporteurs for the -
entire workshop session. T I

' Sri'S Neelaka ntappg, Chief Englneel, Karnatahg, ‘vas elected Chairman.-

for the flrst technlcal session. : o e
o Sr1 S. Neelak“ntappg, inv:teo Sxi Ramuchdndra uao, Cnief BnOineeL,ff"if -
Andhra Pfooesh, to present his pzper..... ' o R

Sri Rao described the use of double~guide handpumpe in Andhra Pradesh
since 1960 and the maintenance problems faced. ile also explained the performance
of the mocified Shiolapur purips which has been recently introduced on the ™"

fecoruwnnatlons of tle ULICEL. The pronelm of uaintenance could be dividéa "
into two ”Coupo-:. ‘ - T CoE

1. those relat;n’ to the uovinD pa ts above the ground level
2. ;hose relating to the_mpvlno pacts belov the grouna level.

"t The lattex Veré nore difficult and costly to attend‘to. “e outlined -

the recent proposal of the Govt. of Andhirz Pradesh for 'a maintenance progroume
aimed &t providing effective maintenance of the handpumps provided in the R.W.S.

“ Programe. In his opinion = sum of Ro.200 to 250 Per year per pump vould be

necessary for maintenance zalone.

EXIRE
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. lir Qazi; azef Eﬂ’lnee[ (Ruxal), 'uadnyh Pradesh, presented his vaper.
Le statea that for the success of the tubewell -handpusp programme, it would
be necessary to: (i) develop a suitable pump and (ii) provide for proper
maintenance. le also draw attention to the lack of cuality control in respect
of handpuip manufactured at present. The- failures occuring in the double~
guide pumps are ma;nly due to. (a) lack of quality control, and (b) poor
maintenance. o T I e

Commenting on the handpump ‘assembly falling into the deep well due to
vearing out of threads of the " .iI. coupling, he stated that the double flange
systeii adopted in kadﬂyu Pracesh had beew found to ve effective.. The Dangalore

pump developeu had overcomne many iof the defects found in the other tuoewell
”pumps ‘available in the country. zevertneleos he stressed the need for contlnuous
‘efforté to further” cevclop and improve this Sangalore pump. On the subJect

of waintendnce aspects; he explained that one wechanic covered. an area with
a radlus 6f 5 miles inii.P. vheréin the Grame L.nchayats paid the cost of

Tspates. For this purpose, the State Govt. had enacted 2 law pexmlttan-the

Vlllage Pcncnayat to collect a cess:equivalent to 10%. of the Land Nevenue wnile
the Janapad Parishads could collect a cess of 15%. In addition to this,. tae'"
Jonapad ﬁaxlshad uncet the Panchayat Act.could raise a cess up to 90% of. lano
revenue foi local services of which watexr. supply is one. ile also mentloned the
need for' educating the pub11c in rcspect of proper malntenance of hand pumps..

The above two papers were thrown open for dis .cussion and the par tQC1pavts
were requested to restrlct discussion on the :liechanical, Design and Cost aspects
of the pumps as other wattérs would be discussed in another Session. ‘

" The" Zilla Perlohad Lepresentative ;ro“ Andnca Pradesh made the followino
pointsi- o

"1) 1t vas necessa 'y to have the tubewell v1th1n the reacn of £ne

“villagers instead being locatea at a dlstance,

,“; g)‘non¥aﬁai1ability of spare partsfresulted in hand pumps lying idieé;
3) tiere was a neel: for an adequate supply of spares, tools, technicians
and vehlcles for the nulntenan»e staff

Te was of the OpLHWOn that it would be p0331b1e fo; the Panchayats to

. Lo
. o
ey

lir StoeIzel'of JHICEF stressed the need for Guality Control: je suggested
that some technical 1hst1tute in each State should be involved in the speci- .
fication of standards and in arrviving at the choice of puwp. Any type of pump
once selected on con31oeratlon of suitability and service ability should be
utilized at least for a miniwmum period of 2 to 3 years to have a propcr asues
ment of the utility of that type of handpump. S
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Sri Seshagiri Keo enquired as to what sort of quality control the State
Govt. departuents would be able-to exercice in respect of handpumps, Mr Frakash
Marain felt ‘that small-scale industxies involved in handpump manufacturc would
_not be in a position to carry out reseaxch activities for further development
of handpumps and that it should be the cuty of the special organisatious to go
into the aspects of pump design for which financing could be either by the
State Government concerned or the Central Govt. He felt that more than:'gqualitcy
control, the handling of the pumps by the villagers would have to be taken in
to account in the maintenance phase of the programme. AT

Sri Xarkare, of nangLastra, answered the query raised by S;i Sesnag1r1
Rac and stated that .the State Covt. Departments had little to do with quality
control It was the Central” Stores. and Purchase Organisation vhich was assigned
the task of pr -ocuring nandptims and the decision was based on the lowest tender.,
The speedy pace of the prograiue and .the huge deuend for the handpuwps hac
contributed to the fact that manufecturers attacued little importance to the
¢uality. On the other hand, the departmeat was forced to buy pumps with a view
. to achieve their targets. - /dded to this, poor maintenance of the handpunps '
- resulted in o;eaLane of parts ‘of the pumps.  He vas of the opinion that the -
. Dangalere pump should be produced-on a large scale and it should be on & Eate
N Contract’ by the Government of India oc "State Governments at a uniform ané
' standard price. This would be necessary with a view to aVOld buylnﬁ mep< on
the lovest tender baSis. ce g :

_ " Mass scale p;oauctlon of the 5angaloLe pymp was all the more necessaxy
as a lot OL existlnn damageo puwps would have to be replaced ‘

. ' :ur Qazi, in reply to a query raised stateo that Government poliey was"

to take vp water supply shcemes in villages whieh had at present sources at
more than 1 Kn., from the village. In view of thlS, the source was bound to
be near the village. lowever, the exact locatien wiether within the village
or on ‘tie outskirts would be based on the hydrolozeological considerationms.
In view of lir Stoelzel's remarks, he also stressed the need for giving ebsolute
.. powers to the Chief Engineers to select pumps on quality considerations alone
and not on the lowestcéest basis. If such a step was taken, automatically the
quality control aspect would be taken care of by the manufacturers.

Mr Acheson, presenting bis paper on the improved sangalore puwp,

.. explained the background of the development of tinis pump with WHO involvement.
 The proto-type pump had gone through 2 simulated field test and had been found
suitable, Iiowever, it would be premature to say tinat it was now perfect; the
pump was yet to be extensively testec in tiie field and after such tvials
further improvement and modifications might be called for. Costly components
like the brass cylinder had been replaced with cheaeper and more durable parts
rmade in plastics etc. :ile stated that only a limited number of copies of the
~draft report on hand puups had been prepared and circulated-to Chief Engineers
but certain parts of the reports could be wmade available to ;hose“ihterested.
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Ori Thimmappa Setty presented his papér euplaining the details of
the work relating to the pxoduction of the prototype of the Bangelore pump and
the testing procedure. :

Me Chakravarthy, MERADO, explained that his institute whicii is a part
of the C.if.E.R.I. became involved in this project of development of a hand
pump in April 1973, Sri Covinda iienon, Chief Engineer of Tamil dadu Water Supply
and Drainage Board had rendeved valuable help to MERADO in connection with the
developuent of the proto-type handpumps. 1n his opinion the puwmp was not yet
ready for handing over as & standard model:to the manufacturer for production
purposes as only 1000 hours of field trial in 3zngalore had so far been
carried out. He said that field trials of the pump in different parts of the
country would be‘neéesskry and the results would have to be studied. The
protec type consisted of parts which had been machined. However, when the
pumps wvere procuced ‘on a mass scale with a minimum number of 5000, .it would be -
economical to prepare dies and mould the cowponents. In such z process a
cons :oerwble amount of developwent was necessary vhich in his opinion was
possxble locally. He’ reiterated that the cost- figures given in the paper
of thummppa Setty and Gnanasambandam should be considered as purely arbitrary
as the cost would depznc¢ on the cost of dies, quantity of pumps produced on-a
mass scale etc. e stated that MERADO would be in a position to carry out
quality tests on the puips produced vy the manufacturers in due course.

“ERADO would be happy to produce tiie production would as a first step in the.
future model of the mnss scale production of pumps. He bDrought to the notice .
of participants thot the old proto-type cylinder alreddy tested was not avail-
able in Bengalore but that a new proto-type cylinder had been installed

w1th the old p:oLo-tyoe pumphcaa Lor denonstLatlon purposes in the worLshop.

Shri Qazi was of the Opinion that it was not desirable to wait *until
the perfect puwp was produced. ie suggested that the nev sangalore puwp, which
was far better than any otler avawlaole ceepJell'pump, shoulda be manufactured
now. ' . ‘

Sri T.S.Swamy enquired whether it was possible for MERADO to have a
special research cell for continuous research on hand pump developrent and
vhether it wds advisable to use thie research organization which had developed
the puaps to carry out the testinz of pumps. He was of the opinion that a
quality control organisation for testing pumps could be set up at: the national
“level, if need be, to test the parts of the pumps produced by manufacturers. '

Sri Chakravarthy said-that his organisation would have no objection to-’
participation in the project of development of pumps which was of great
socio-economic value."“e said that they had sufficient experience in the
machining of the parts required for hand puips. - As.regards moulding,the Central
Institute of Plastic Engineering and Tools, liadras, was prepared to.check the
design of dies as well as the moulding technicues.
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Sri Thimmappa Setty explained that the moulded pzrts of the pumps which
vould be used in the vegular production stage would be gturdier than the
machined parts which had been used in the proto-type.

buring the afternoon the delegates inspected a variety of hand pumps
and parts exhibited by local distributors, and examined the components of
‘the Dangalore pump.

Cn the seccnd day, Svi Prakash ilarain, DNeputy Secretary to the Govern=-

ment of Iadia, Ministry of Works & Mousing, was elected as Chairman for the
morning Session. The Chairman requested Sri Abdul liameed to present his paper.

Sri Abdul llameed spoke of the efforts nade by the Government of India
and the State Covernmentsin the last three or four years for the provision cf
protected water supply systems in the rural aveas, particularly in the hard
rvock azreas where diilling and installation of pumps were undertaken. However,
the results achieved had not bean satisfactory counting the amount of effort
put in.  This was mainly because of the lack of maintenance of the tube well
hand pumps. At one stage it had been found that around 90% of the hand puups
in one part of Zarnataka State were out of ovder due to lack of maintenance.
After a scheme had been completed,the maintenznce responsivility was handed
over to the Village ranchayat wiiicin had found it difficult voth from the
financial and the technical points of view. The result had been that there
vere complaints avout the pumps veing unsuitable and the State Covernment of
Kernataka nad decided that the Engineering Department should carry out the
necessary repairs incurring the expenditure on maintenance ana theveafter
recovering the cost from the local bodies concerned.: in his opinion, it would
be necessary to have budget provision made for maintenance in the Taluk Doard
budget and for the Taluk loard to be mads responsitle for the maintensnce. It
might also be feasible to revise the regulations to make some higher authority
such as the Public Health Engineering Departument, responsible for maintenance.
e also mentioned that in road constructica, ths maintenance is done at the.
State Government level and accordingly it should be possible to have the
maintenance of rural wvater supply systeis by the State Covermment on behalf of
the local odies. lowever, the beneficiaries migiit be asked to contribute
towards the cost of maintenance. . In his opinion this sort of arrangement to
carry out the maintenance at the Sovernment level might be restricted to a
few years initially. Thereafter it could be handed over to the Taluk Board or to
the Village Zanchayat as well, In this connection, he pointed out that the State
Government could assist in purchasing the spare parts, tools and vehicles
for maintenance purposes. Taluk Zoards could be asked to carrxy out the pre-
ventive maintenance through their mechanics who would be based at the head=
quarters of the Taluk Locrd. As vegerds repairs, there could be carxried out
at the Village Prnchayat level. Tue estimated cost of maintenance per hand
pump per annum was about Rs.500/-. - ile felt that this acount would be reduced
in the future. Ye requested that the feasibility of providing 50% of the
maintenance expenses from tie Central Govt., V.:.0. or the State Government
for the first five yecars might be e:plored.



Neﬁt,,Sriixhr“are predcntec ais'papef. At the. outset, he made a genera al.
reviev of the past progress in the field of ruwal water supply in licharashtra.
The drilling programme anc-the ins stallacion of punps are carried out by the
Ground Vater Department and the installaticns had been handed over to the
Grampanchayat for maintenance. There had been a set-back in the maintenance
programme due to a lack of funde and no proper organisation for waintenance.
in the survey conducted by the Engineering ilesearch Organisation of the State
Government of lMaharashtra, it had been observed that avout 47 of the hand
pumps were,ou; of order. Another survey carried out by UNICEF had indicated
that 50% of the pumps had been out of order. Even though the State Government
had issued.orders that one liechanic per unit of 10 pumps could be appointed,
it had not actually been implemented due to shoirtage of funds. e was-of the
opinion that the preventive maintenance of tihe hand pumps should be carried
out by one iiechanic who could be located at the ieadquarters of the 3lock.

e might be able to move about on a cycle or on public transport. ilovever, .

in respect of attending to break down maintenance, one mechanic and one helper
with & pick-up van migat be provided at the rate of one unit per 200 hand pumps.
In his view for the successful maintenance programme, it would be necessary for
the v111agers to participate actively in the programme. There was also the need
for health education.relating to the need for protected water supply to the
rural people. 1In this regard, wide publicity through different media such as
newspapetrs, filwm shous, T.V. Programmes etc., might be suitable. He stressed
the need for having power pumps on tube wells which have adequate .
yield. ile requested the V.!.0. and the Govt. oif India to help evolve a cneapor
submersible pump for use in such tube wells. Ue also requested UNICEF to
consider the possibility of providmo a Van- w;tn tools at Lhe rate of one

unit per 200 tube wells. :

<'The,Chairmaq requested the participants to discuss the above papers.
Sri ¥.ii. Gazi of lizdhya Pradesh suggested. that it would be better to draw the con-
clusions of the Semincr that .day after the Session, so that there would be
enough time next day for general discussion. P2 wvas of the opinion that while
State Governments might be willing to wmaintain the roads which gave indirect
benefit to the Government, they would like the heneficiaries themselves to

maintain water supply cystems which gave direct benefit to the people.

Sxi Cov1noa uenon of Tamxl ﬂadu e“oreased the urgent need for tra1n1n~
of the mechanics under a programme to be organised by the Governmeni of India.
He said¢ they had tried encouraging private mechanics to look after the wmaintenance
on a self-employment basis, but that this was not”successful. In his opinion
the maintenance of the hand pumps should be cerried out by the State Govern-
ments or the Water Supply boards for the first five years. At the same time,
it was:necessary to develop suitable organisations for future:. maintenance.
Commenting on the proposed set up of the wmazintenance organisation, he said that
adequate finances should be made available to have a Junior Engineer included,
who would supervise the maintenance operations.
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The Zilla Parishad representative from Andhra Pradesh appealed
to U.H,0. to come forward with 507% assistance towards the cost of maintenance
expenditure in rural areas, IHe said that it was thlie practice in Andhra
Pradesh for the Govermnment to transfer a part of the grant amount of the
Panchayats to the Department which was in charge of the maintenance of hand
pumps. He stressed the neced for a suztable organisation fOL naintenance
under the Zilla Parishads. . :

_ SfixKrishna lurthy, commenting on the estimate for the maintenance 7.
of the hand pump programme, noted that the cost of the jeep would be of the
order of Rs.35,000/+ instead of Rs.25,000/~ as indicated in the paper. ie: "
also felt that the depreciation on the vehicle should be estimated at 20%.
Even with proper maintenance, the maximum life of the vehicle in rural areas
might be 8 years only. He felt that in the light of the abovo ooserva-
tions thvmaintenance cost would 30.up con31oerablj. ' o '

iir liodi cautloned on the use of motorised hand punp as- well as
location OL tne ‘submersible pumpa invlde the tube we]l

Mr T.S. Swamy requested the delepates to examine the feasibility and
advisability of using windmill pump sets particularly in coastal areas. He
wag of the opinion tnat it should be possible for local bodies to effectlvely
maintain hand pumps as it has' teen .observed that villagers were able to
maintain the oil engine pumps erected by them for irrigation purposes. . Re
suggested that' the manufacture's'of'hand puidps should get involved in tﬁe'~
maintenance phase with'a view to ensure that their product vas 1n "ood
working oraer‘ B = T S P

The Representatlve from dEiADO vtated that National Aeronaut1ca1 btd.,
Bangalore, had carried‘out erperiments oun the operatlon of windmill pump sets,
They had proposed to use windmill puaps with a stroke of 10" in Karimnagar Dist,
The patented designs which were avallable with W.A.L, could be requested by
participants, - Sri. N@elakanLappa felt that windmill pumps would be useful
in areas where electricity was not available-but they were. bound to be expensive,
He also read out the felevant paras of a Government Order —regavding the
maintenance of'the rural water suﬁply installations, '

""SL1 Das Gupta sLaLed that the maintenance organisation would not
be standardised on a National basis. It would have to vary from State to
State., Comaenting on the use of windmill pump sets, he felt that it had
been observed that shortages of wateir supply occured during certain periods.-
when wind velocity was low, On such occasions it became necessary to provide
an alternative source of water supply at higher cost. Sri Ramachandra
Rao reported that the wind-mill pumps fitted on dugwells in Andhra Pradesh
nad failed and could not be repaired for want of spare parts and agencies -
able to repair them. There is.no known manufactu er of w1nd-m111 pump scts
in India. : : T



-0-

The cnairmen summed up by saying that celegates were jenerally
in agreement with the points brouzht out in the iwo papers présented that
iorning. ile feilt that W.H.0. or UiilCEF would not bz in a position to help
towards meeting the cost of tue maintenunce of rural water supply installations.
Their role would be limited to providin;-éechnical assistance as well as the
supply of special equipment like ¢rilling rigs which were not available
the country.' For day:to;day maintenance it shoulc be & nationzl responsibility
and the beneficieries would have to accept this. . e felt that utilising
the services of LERADO for stanuarising anc menufacturing a production model
of ‘the Bangalore pump would be useful. ilovever he felt that State Govts.
might not be in a position to finance research and development activities.
4t the same time he felt that the element of cost in this connectioa should
not be a deterrent. He felt that the valuable recommendations of the Seminar
might help the State Goverrmment to czcide on the financing of the maintenance
programme. : '

The Chairmen then. requested Sri K. Govinda lLenon, Chief Engineer
. Tamilnadu, to present his paper on :'Installation and Sanitation Aspects
of Handpumps', FUUE
Sri Govinda henon emphusised in his peper the necd for proper basic
sanitation aspects and tne related hezlth hazards in selecting and installing
hanapuups in the villages. ile stressed the problem of pollution occuring to
the source which would defeat the very purpose of the supply of potabl@ vater,
and cautioned that necessary preccutions shoulu be taken in the selection of site,
installation of hand pumps etc. He also spoke -of.the neec for proper plateform
construction and drainage facilities. "He indicated that one Junior Engineer
(liechanical) with 3 or 4 trained Fitters under the supervision of an’fssistant
‘Engineer would be required to take care of the 1nstu11ab,onqoxinand_pumps. The
need for a Jeep/Truck ior carrying mutericls and for theimévemegg'of personnel
.was aleo stressed by him. - . T SO

TR

Th° Chairman invited I A, desa, WHC Sanita:y:Engineer,_URICEFhfto
g:ve his views on the ' suo;ect ' RN Ty i

‘ _ U 4 B'esa"k?e‘VOIOped the poir;t" mentioned by the °arliér '§béé}<er and indicated
.that village participation in the maintenance of hand pumps. vas &n important
-+ aspect. Fe also stressed the neec for sterilising the well oncé it wasvéompleted
before it was hcnded over to the villagers for use. iie indicated that there sioulc
be periocical sampling ane testing of water in order to check the possibility
of contamination and based on the results necesszry remeaiul mezsures would have to
be teken. He also cautfoned on the possibility of pollution occuring in new wells
from abandoned welle close by. He mentioned that the method of collection of water
and storage oi the water in the contaeiner by the villagers were other important
aspects, which if not paid due attention would Gefeat the: pucpose of supply of
safe and potable water. He spoke of the need for propdr health education. He
considered that with a continuous supply of water and the resultant change in
habits the health of the villagers Vodld be greatly improved in the course of time.

4
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‘“The Chairman invited the participants to discuss the above paper.
Mr Acheson of W.H.0: asked whether in practice grouting was ‘done for
all the bores in hard rock. He ‘expressed dis-satisfaction in the way many
platforms were constructed and, even when constructed properly, some were
not ‘well maintained. He thought that the participants might wish to Jndicate
wh1ch ornanlsatlon was. responsible for thosc aspects. - '

- I T . : i

Sri Hameed and Sri Karkare mentioned that the crection of the handpump:
was the responsibility of the supplier or in some cases that of the FHE. ,
Department. The construction of platforms, though, remained unsatxsfactory :
in some cases unless duc precautions were taken to have them conotrUCCed '
according to the specifications. : : ‘ : :

Sri Govinda lMenon generally agreed with the suggestion made by the
participants and Mr Besa. He mentioned that there should be a control on the
’ quality of .water supplied to the villagers, health education should be ;given
to the villagers, abandoned wells should be sealed, and construction of
platforms and drainage facilities should be carried out according to proper
standards. : . L o . L

The  Chairman requested Dr W.J. Cousins, UNICEF, New Delbl, to present
his addresu on "Community involvement and respons1b111ty” S :

Y Dr Cousina began nis presentation s%raaslng the need for prorer kointénance
of hand pumps and elaborated in detail how to approach the subject. He said

that. .three aspects are to be considered i. e. how thls wxll work in terma of
what-will work and what will not work : S -

.il.zmqpmmunity involvement is not simply a slogan or an ideal but a pragmatic
- necessity for the development process;

" 2. there is no such thing as a purely technologiéal problem, but most
. are human problems; and ' '

© 3, like all people, v111ugers act in terms of what they percexve to
K be in thexr own interest.

Re"ardlno communzty 1nvolvement participation and responsibility; he
meritioned the follow1ng aspects:-

N i) the above approach must be:genuine'on both sides;

i1) - vhatever one is introducing, must be related to some need
: the people perceive, : :

iii) what is ‘proposed to be introduced must fit into the local,
‘ 2'Wdy of 11fe of the people,
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“eefﬁiv)~ he perceived beneflts Of the new th1ngs propoaed to be inLroduced
must exceed the difficulties they perceive. PR L

_ Thus we must ask:Whose needs are met by the installation of the handpumps?
Who benefits? Who loses? What consequences in living patteyns may result from

'j-_thi The. begt way to answer these queetlons is through pthiCLpation of the.
Lpeople“ winich pravides feedback.; : :

Hu made the fOl]OWlng concrete suOgestlons.

.. a) - before a bore is sunk, people have to be involved in a way that
convinces them that this is in their best intevests. :

b) " the handpump may be given to ‘the villagers as and when the
following criteria are met by them: -~ % : B

"'“1) they oznrcss he 1eed to have a hand pump ;
11) - they agree: that they will maintaln the same;

”:"7'1113 " ‘they sct up a pump committee to be responsible for the
: “ % 'paintenance and operation of the handpump; :

iv) they have selected someone to maintain the handpump
- after necessary tralnino in maintenance,

- v)';‘they should agree to be involved in a health education
_ prooramne. : : ~ T :

?:fic); .the drilling prooramme and lnbtallatL01 of pump ohould be part
-of an integrated programme of drinking water, health education,
and environmental sanitation. :

d)  the women should be involved directly in the programme since
A ~they bring the water to the home. T
He also elaborated on the problems of time;mpersoﬁnel and organization,and
co-oxdination needed to undertake such an approach. He mentioned that thefe
was the possibility that handpumps could become "instruments of development'
and not just ends in themselves. '

The above aspeCCS'if taken care of, he stressed, would go a long way

in improving the present difficulty in the maintenance of handpumps in the

villagesf_ﬁihe paper wes then throwu open*for discussion.

Sri Karkare mentioned that the programme "had been taken up where: the-need
was felt, He mentioned that where the people weré expected to participate
in the prograume in the foirm of finances which was usually about 10% of the

~drilling cost, there was a lot of hesitation and the programue bécamse delayed.
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_ He also stressed the need for Necessary health educatlon to make the villagers
““dppreciate the need for potable and safe water and to ma4ntaiﬁ and oparate
the handpump in their own interest and sdfety. »

i T gry Prakash Narain mentioned that a pre ~gtudy’ could be undertaken to know

where ‘the acceptance ‘of the" handpump was encouraging and wbere there was

@ lack of response. ' In this regard, he suggested the pov31b111ty of circulating
certain proformae, quaestionnaries etc. for obtaining information for analysis,
He also explained that the rural Broadcasting Programme ehould be uoed for
involving the people in this particular programme. B

" Sri ‘Swamy " mentioned that the villagers accepted the ideas from persons
within the v1llage iy whom they had confidencc and that this aspsct should be
properly utilised .In this programme, for the fulfilment of:-the .objective of
improving the health conditions of the people. - - R

Sri Hameed mentioned in detail that this programme had been developed
based on discussion with the communities and with other agenciles involved
in this aspect of water supply. He mentioned that 1lists of 'dos' and 'don'ts'
hed already.been made.available to:the responsible personsiand Panchayats and
that the Panchayats vere regponsible for. taking the necessary steps in this
direction.

Sri Narasimha Reddy, Zilla Parishad. Representative from A.P., explained
in detail that the drinking water supply was always made avallable vhere
there was a need and in fact, there was a lot of pressure from the people
in clamouring for the supply of potable and safe drinking water. He also
dealt in detail with the problems that were posed due to mechanical defects
of the handpumps, sbcial conflicts in the villages eand other environmental
problems. ' In this respect, he sajid that there was a lot fo be done in
educating the people in the use of handpumnv.

) Dr Coun1ns thanked the partlcipants for the lively oisyussion on
this very vital subject on community paxticipation and indicated that the
. angwer to the following questiOn would throw more light on linding~uoma
' solution.; Comd e g FOR : >

If the people clamour and express the

need for water by the "installation of handpump"
. why then is- the handpump not mainLained in good
.order? . .. ... : st

The Chairman thanked Dr Cousins for hismthouoht-érovoking paper'dnvthé
. soclological. aspects. of the involvement of people in the supply of poteble
"drinking water.‘_ue_also thanked the participents. for their good suggestions,



-13- -

:-On the third day, Sri Narasimha Reddy, Representatxve o£ Zilla Parlshad
from A P, wag elécted as Chairman for the first session. The Chairman’ xequechd

«S¥i T.8: thmy, ‘to present his address on ‘Proposalu for manufacture and £1eld

testing of the Bangalore Pump'.

Sri Swamy traced the background of the drilling programme in the country
end mentioned the assistance received from UNICEF and the stress being given
for the drilling programme in the beginning. He said that the hendpump which
was availeble in the initial stages though not up to the required stendards
had slowly been improved upon. The handpumps that were presently available

-had undergone a lot of changes and improvements mainly becausge of the actdon

taken by the State Govts. and private entreprenuers. W.H.O. with the assistance

of the government of India and the State Government of Karmataka had now developed
& pump known as ‘Bannalore pump. Thls pump differcd from the conventional handpump
in that the componunto in the cylinder were non-metallic. The advantages,

were -edse of operation, requirement of less attention regerding maintenance

and lovw maintonance cost. Thé pump had undergone 1imited laboratory snd field

- tests., It was therefore recofmended that i) this pump:should be taken up-

for wider use-and (ii) tests should be conducted under fiecld conditions in

different States. UNICEF had also shown interest in the development of this
handpump and in the proposal to study its usefulness and suitability in the
rural water supply programme of the country. M/s. Richardson & Cruddoss, a
Government of India Undernakxng, had’ expressed interest in the manufacture of- @ =
this handnump. They hdd good xoundry facxllties. ' ’

Sri Swamy suggested two alternative proposals’ for the consideratlon of L
the participants for testing the handpumps in. the field . He suggested that @
lnitlally M/s. Richardson & Cruddoss could undertake manufacture of: the handpump -
to the extent of 100 handpumps per state for 10 states undez the UM {ICEF Programme
to be tried under field conditions. Altermatively, he suggested that the
State Govermments should select some manufacturers in the States_who could
undertake the manufdcture of the Bangalore handpump for distribution. He was
of the opinion that the first proposal; viz., manufacture of the handpump by
a8 single agency would be preferable. This he suggcsted would give uniformity-
in the manufacture of the handpump parts. He suggested that the pump could be -

;tested‘in‘a systematic manner and evaluated after a period of 6 months taking

into consideration all aspects of usagz, malntenance consumption of - A
sparss etc, Based on the outcome of this field evaluation, the details for the
production of handpumps could be made available to all the State Governments.

- and “entreprenuers., He also mentioned that W.H.O0. would be willing to make - .

available the drawings and specifications and that no royalty or sexvice charge.
would be involved for these. iHe indicated that the State Governments could
take up the evaluation otudy ‘of this handpump as a pilot project and make
available to the Central Government & systematic report based on the findings ¢ %
so that an overall evaluatlon could be made, - o P i

s
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e mentioned that MERADO could continue the: resesrch activities especially
on Lhe cylinder components so that the conti ﬂ&OUb prornb of developuent of &
new and botter handpump could go on.- He also LnaLcatod ‘the need for the aas0c;&tion
of I.S.I. and other agencies for auality control when the quegtxon of pradu&txcﬂ
of handnumps on a massive scalv is tuken up.

‘The Chairm_n then requested Hl Steelzel to dvscu 8 the possxbilitieq
of finﬂncial assistance from UNICEF for the developm~nt of this handpumo.

Mr Steelze] mbntloncd LhaL the assstance from the UNICLF could be decided
with the Covernment of India and they would welcome being assoclated in the deve]op—
ment of hundpumps, treining, supply uof spare parts etc. He drew attention to the’
two alternmatives presented by Sri Swamy and mentioned that he plefered ‘the second’
6ne viz,, that the State Covernments through different entreprenuers should take
up the manufacturc of handpumps., This he mentioned would go a longway .in deciding
the quality .of the product -and pricing based on the capability .of ‘the m&nu£¢cbures.

'Therefore he suggested: that the dxawings, opccifiCut_ons etc., could be made

available to 8 few entreprenuers suggested by the State Government: Tor manufactux
He however, indicated that the CGovernment of India, W. H.0., UNICEF and the
State Governmerts could co-ordinate and evaluate the pe rformance of thc pumpg.,f;=
He alsc xeferred to the need for quality control.

Regardlng community parnicipation in the maxntenance aspects of the ' s
handpumy he suggested that drilling should be done independently of the
installation of the hendpump. This approach would give an opportunity to btihg
in community pewticipation in terms of health and sanitation, maintensnce of
handpumps, repair aspects etc: before; during and after inmstallation of handpumps.
He indicated that .the UNYCEF would help snd favour this programme also. He ' '.
also mentioned that the UNICEF participation was in the best’ Interest of the g
country, vzz.; upply of oafo and- potable water to. the villagers. :

I R

“’The Chaxzmau *nv1ucd the partlclpunts to discuss these two p;e&en afgbﬁs. -

. I’IJ. Acheson reierrea Lo Lhc two alm re‘Livua s\xggestcd by Sri | Swemy, epd . .

said that the manufacture of cylinder: could be taken up independently of the

pump head. He was of the opinion that the ma2nufacture of the cylinder alone would cost -~

less and could be manufactured by one or two agencies to be made available to
different entreprenuers through the Siate Governments for assembly as a whole
unit. MHe also suggested that 100 handpumps in each State might be too many .
and it might lead to difficulty in followup ond cvalustion by the State Governxrn;s.
He suggested that State Government should instal about 25 ba1dpumﬂs and commlt
themselves to go: into all aspects of. Lestlng &nd study.», : .
o e g v

Sri Hameed suggested that the Bangalore pump ahould be Léstcd alonv with
other pumps that are presgently available in the market so that a comparative
study on theizr relative merits and demerits could be made,
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"Sri Prakash Narain mentioned that the period mentioned, viz. 6 months,
for study end evaluation of the pump might be ;oolshﬂrf, and the possibility of .
extending the work for a: lomvgr period might be considered. He said that
‘gpart from the mechamical and operational aspects of these pumps; the need
for continued study of ‘the village life should receive attention in the
evaluation study., He suggested that this woirk could be takenupon a smell-
scale and that some educational institution could be associated in evaluating
the sociological aspects of this programme. He was of the opinion that
though this mlght take a lono tlme the ef;orts made in thls regard would
never be wasted : : : : :

Srz Lark&re welcOmed Lhe suggestion of Mr Stoclzel and xeported that’
at present drilling was taken up independcntlv of installaiion of handpumps
in his State. Hewever, the question of selection of sites for drilling
could be based on geophysical data analysis rather then the general judgement, -
if adequate numbers of geophysical ingtruments were made avaiiable by UNICEF.
He suggested that at lesst one Terrsmeter should be supplied with each rig.
He also welcomzd. the suggestion made by Mr Achesen that the cylinder parts
could be manufactuxed by one agency and supplied to the different State
Governments foy.nssembly in the pumpheads manufactured by different
entreprenuers in the State.  He considered that at least two handpumps per -
district. would have to be supplied to study the suitability of the pump
and therefore about 100 pumps were needed for each State. He believed
that there were enough organisations for each district to do & thorough and
complete study. of these handpumps. For evaluation, a8 commwon proforma could '
be evolved for reporting purposes. y - S

Sri Govinda Menon endorsed the suggestions made by Sti.Swamy, &nd - .. -
suggested that a single“agency might take up manufacture of handpumps in
the initial stages for testing purposes. He however, believed that the
specifications required more study and that MERADO could do . .further studies
before taking final standardised specifications for menufacture of the
hendpumps. He was also of the opinion that at least 100 pumps would be
required in each State for evaluation work over a pericd of 6 wonths. Once
the specifications were finalised, mass production could be taken up by the
different state entrepreanuers at a later stage.

Sri Ramachandra Rao felt that the prototype Bangslore pump demonstreted -
during the workshop did not interest the participants much, &nd that the i
materials did not seem to be cheap, The possibility of utzlising other materials
could be considered by all concerned. He said that selection of materials
should be such that the spare parts could be readily avallable ‘when thulmﬂm&pumas
were mass produced.

Sri Chakravarthi of MERADO mentioned that the approach to the development
of this Bangalore handpump was studied in detail looking into the requirements .
for the future, and that the materials that have gone into the manufacture of .
different components of the cylinder were presently available in the market
without any difficulty, He also mentionecd that the materials that were now
proposed to be used have no outside resale value. '



216 -

Sri Modi mentioned that Bangalore Pump seemed to be a promising addition
to the present existing handpumps,but he felt ¢hat some more resesSrch and
development was .reou11€4 - He suggested that both centrsl agencies and
entreprenuers from the states could take up production of handpunmps vimn1taneously
so that the relative menufacturing edvantages could be studied and analysed.
He was 2lso of the opinion that at least 100 pumps per state would be requived
for the initlal evaluation study,

Sri Dasgupta, agrecd with the othex participants about the requirement-
of 100 handpumps per state for study in the field conditions. He believed '
that different marufacturers from the State Government should also be allowed
to manufacture these handpumps, but he cautioned that in view of the inadeguate
testing ecuipment and machinery at the staie and manufacturer's level a
central testing ovganisation might have to be rccponSLblc for this particular
aspch. - : - : R

Sri lialhotra felt that the initial requirement of handpumps for trial
. should be with a single agency to be proposed and agreed to by the"Gov'e_inment
~of India. However, he draw attention to the difficuities in purchasing
hendpumps by floating tenders based on certain specifications and generally
placing orders based on the lowest tender, This approach would pose some B
difficulties in purchasing only one type of handpump especially uupplled by one
manufacture.

Sxi Prakash Narain,, referring to the difficuliies in floating tenders
and purchasing handpumps and other methods like D.G.S. & D. etc., said that
vhatever the approach, the user was ultimately affected by these procedures
and that this aspect should be taken into consideration and gone into greater
detail sc that an acceptable article with quality control was made available.
This, he said, assumed greatevr importance because of tle greater emphasis being -
placed during. the V Plan in which a fairly large amount out of Rs 534 erares’
would be spent on the village watex supply programme., ;:,

The Chairman then xeq ested Sri Swamy to reply to the discuoszon.

" Sri Swany t.elcomed the ougm.stions nade by the part.icipanta und st&ted
that the followxng points were of interest:

1) the two suggestions made by Mr otcelzel were wolcomﬂ and woulo
help to run the progrgame with greater success; ~

. 11)  the suggéstion made by lir Acheson regarding manufacture of the
cylinder portion scparanely was a good one and this could be done by a: singlﬁv'

agency;

1ii)  the supply of at least 100 pumps per state would be ‘mecessary.
for a thorough field test and evaluation; o -

iv) the evaluation of the handpump should be a continuous process
and this could be done at the same time as other pumps in use, :

B Oy PR S



A2

~17-~

L v) Lhere shoulo be a warrangpe and sarvice clause in the tender o
documen‘ wben the mauufacturers supplieﬂ thc e ndpumps, Co C

- vi)  use of: non-metalic. parts in tbe cylinder is welcome,, However,
this ic not expected to be the last word in the development of handpumps, -
and handpumpC will continue to he developed and improved upon Wxth newey.
ideas and availabxllty of newex and thtb* materfals, o

~=vii) the problem of quallty bonttol needs fulther study and the
association of. a propex organisation and machlnery both at the centrc and

state Ievel should be looked “Into.

The Chairwan Lhankcd all the participants for the dlSCU”SiOﬁS on . the

-above two papers and mentioned that the need of the liour is supply of sa

and potable water to the masses of the village and any u&velovment in. this
reégard wculd be very much apﬂleCLated by one and all : P

w hr T. S Swpﬂy was e'ected as Cbalrman of the clo<1ng sesgion. The»'
ChaLlﬂdn invited My Krlshna uur*hy to present his address.

Mr Krishna Murthy explalned the act;vitLes in wnlch Rxchardson &
Cruddoss waa engaged. The company became involved in the development™
of Lhe Bavgaiore pump after he met My Eamanuel in 1974. - He seid that ‘the
firm LS ‘¢apable of. p:oduc1ng the pumps on a mass scale as they have the
technical potentialities, He said the design of the pump has the obgcctivns
of reduced cost as & maximum advantage. The use of high density polythene,

to ensure dimensional accuracy. - If such parts are manufacturcd ont & mass
scale, the cost is. bound to bn ‘less.,: : ’

“The . pump dcvelopedfis definitely an improvement over the existing

pumps. Fven then there is neced for more perfection based on:.continuous researdy .
to improve the model. .Me was of the opinion that the cost of :the pump indicated -
es Rs,750/- by Mr Acheson secmed reasonable and this cost was 25 per cent less

than the cost of other pumps available in the market. If the precduction of
about 30,000 hand pumps was to be spread over two years, this would méan &

snydon and neoprene served to eliminate lsbour Intensive processes as well as |

existance, expension and for research activities, an element of profit.was -

necessary. For the production, some development time was necegsary. It
would be required to ensure an economical quantity for such production., The
pump head of the regular model might have :to be of cast-iron instead of mild
steel a@s used in the prototype. He felt that a period of six monihs will be
required for production from the commencement of work. To enable the firm
to launch a different model of the pump and components with & view to have’

cheap and efficient pump, it would be neces sary. for the users to continuously

feed back data on the. performance of the pump., .

*;imonthly-producticn of about 1250. :One might wonder whether the supply ‘of. “r' e
“pumps’ by the comphny would have to be at cost price. In his opinion, for the .-
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; The prototype had stood a thousand hour test aﬁd d*d prove that

A componenis were resistant to wear and that the pump was stuxdy. In his opinien,
the pump should work without any wajor repairs fox twe years. Thereafter it
would even be economically valid to scrap the pump instead of carrying ocu
costly maintenance. With regard to his company getting involved in maiutenance,
he felt that even though it was possible, it would not be advisaeble in view of the cost
involved. As regerds erection of the pump by the manuficturers he said it would
be possible if the cost of erection was paid by the ben2ficlaries. It was
his opinion that the State Governments might not be able to take up the manufacture
of pumphecade., They might have to invelve some private agencies but, unless the
firm was able to produce an adequate number of pump heads eve:y month, there would
be a set-back in the programme.

As regards the capital involved for production.of 30,000 pumps in two years,
the total .capital expenditure would be about Rs.2.25 crores, which would mean
Rs.10 lakhs per month. He felt that lMr Achesen's suggestion thet the cylindexs
might be produced on a mass scale by Richardson & Cruddoss while pump heads

'we'ce produced locz2lly in the states was workeble Lf each state was able to p'l"oduc\.
125 pump heads per month,  He said his firm had no objection. te produsze only -
puzrp cylinder parto on 2 nass 3c«1e.

Sri Govznda Mnﬁon, enquired why it might be necessary for Lhe puicp to be -
scrapped after two years. Svyi Karkare also felt that this was unnecesgsary. He
felt that the total number of pumps required to be produced would be much move
thien 30,000 ag many of those existing would have to be replaced in addition to
the installation of new pumps during the 5th Five year Plan, Sri Neelzkentapps
gtated that the time of six months foxr production of puwps indicated by Sri Krizhna
Murthy wac reesomable, However, as the states were anxious to have the pumps
in the field, he felt the six months schedule should be strictly adhexred to,

Sri Krizhna Murthy replying to the points raised, stated that the puwp
maintenfnce would requive little attention for zbout two years. Therveafter,.
it might be economical to replace the pump instead of resor tznw €0 major
repsirs. As regards the production of pumps, he sald the demand for such pumps °
might go down after scme time as wore scphisticated syctems Co water supply '
installations would be coming up in due course. As regards the Cime of six i

““months he felt that it would normally be adequate except when unexpected hurdies comz

across. He eppreciated the effo;ts of Mr Bumanuel f01 hi géod'Work in developlag
the Bangalore pump. : : : C : o

3. RJ.,COIW"IZDAT IOJS

The particlpants then discuosed and approved tho following xecovmzndations~
3»1 The participants, after having studied the different types of'l‘ =
handpump\ that are in use as well as the various components of the newly evolved™ >
Bangaloze pump, &nd having discussed the merits of the Bangalore pump, recommend

thate
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i} a few hundred Bangalore pumps Chou?d be manufactured and dlerx)ued
to the various states for carrying out extensive field trials for
a mahimum pericd of six months to determine thelr ¢ uitdbilzty for
large scale use in the rural water supply progremme in India;

i1} a suitable standarized evaluation form should be developed by CPHEEO,
in consuitation with other agencies as considered necesgary, for data
collection on operation of the pumps during the trial period;

.ii1) a2 central organisation should be involved to look after the quality
o i contyol aspects snd certiflcation of the handpumps to be produced
- on o mass scale and for this purpose the sexvices. of MuRADO aung. .
other. similar ocganiqatlono may be utilised. R

3.2.: The participants, hav1wg djacussed in det"ll the lacunce in hhp
existing errangements for the mazintenance of handpumps, and recognising- thae
the success of the vural water. supply programme is dependent on the dcvaiopm»nt

. and vee of sturdy and efficient handpumps as well as the establiishment of an
) effective uyst m of maintenance, recommend that:

*~i)7 preveat1ve m:intbnancc and breakdown maxntenance and repair shall
Foi7 " be carried out and assessed at the approprlare Tulu 3:! Boardiulock
. level and Village/Grama Panchayat level; o

ii) _9uifaome malntenanCP organisations equipngd twith the necess&’y aools,
© | spares end vehiclies °ha11 be deployed to carry out the nain?eaance
on a rcglonal basz.s, . E

1ii)  the cost of maxuttnaqce shall be borne u;leareJy by ths I;aA
Parishad /Grama Panchayat irrespectlve of interim a;raxvuments such
.as °ubsidy from Lhe State Covernment if desired.

i o o S : RRIRRE

. 3.3 The participants,-having studied the various aspects of inmstallatipen

of handpumps and ancillary works, and recognising the importance thar this chould
be carried out in a safe sanitaxy manner recommend that: - - .

. i). effective sanitary measures shall be taken by,all authorities concerned
B in the construction, maintenance 2nd operation phases of the haadpunp

with a view to:ensure that the water szupply is safe and wholescme for

humean consunpt*nn. ' e e '

3. 4 The pare icipaﬂts, recoonLSLng the lnportance of comnun*ty 1nvolvombnt
in the hendpump programme, recommend that special attention be given by the Zilla
Parishad to the following:

i)  involvement of the beneficiaries from the early stage of the project

and paying due attention to the needs of the community for the
installation of handpumps;

g o g e A 0
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constitution of village committees to be respon 1 for
.proper maintenance &nd upieep of the hﬂndpumps,

B
T g
A

iti) nvol¢emeut of all sections of thﬁ comuuni ty df$ECt1y
UIn the programme, 1n partlcular the women as_the majox
 users;

1v) heéith eddcaﬁioh;'inclﬁding.intenéivé'radio publicity.

RN

&, CLOSURE

L anore c}oulng Lhe meeting, the Chairman requested Sri Neelaksntappa,
Chief unglueer, Karnataka, to speal on behalf of the Sitate Government. Sri Reela-
kantappa expressed his satisfaction that the Covernmentof India had decided to hold
the workshop in Bangalore and his state had readily agreed ¢o host the meeting
and had mede the necessary financial allocations. He considered that the L
workshop had serxved a useful purpose in meking it possible for further L
development of the . improved hendpump fto take place. He than/cd the parri ”'.CSM
for coming and hopad that they had euJode their visit.

Mr M.A. Acheson then thanked the Government and participants
on behalf of .H.0.. He believed that WHO's sponsorshlp of this type of meeting
was an imporirant. input and he hoped that it would be’ possxblc to hold simiiar
workshops or seminars on specialised topics In years to come.’ “He urged the
Chief Engineers not to let matters rest now,. but to maintain the momentum
towards the 'field trxial of the, BﬁngaTOre prup, the impyrovemznt of mainteuance
orgenization and the development of community participation. The- outcome
of the workshop was encouraging but there was a risk that there "OULd be |

,delays before ruzther action was-tsken.,

Mr ?rakash Narain, on behalf of the Government of Indig, also
expressed his thanks a2nd sppreciation to the State Government and to the
participents who had joined the discussions. He gave assurances that progress
would be continued in .the metter of puuwp dchIOpnent and he asked for the
cooperation ef all Chaief Cnginncrs. ’ . B

: Mr T.S. Swamy, in his capacity as Cheirman, made the final
clo ing addrese thanking all concerned with the workshop which he ccnsidered
to have been.a congiderable success. ' He belicved thet the frank and free
exchange of views and- ideas had contribued to the planning of the rural water
supply programme, and he looked forward to increésed co-operation batiween
CFHEEO and. :the State Governments. The workshop then was declared closed. '
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