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A VII 1~ Le~~l~iitI~*i ~ ~ (VI~1)9~i~t~

for “~~1I~J!Prolect” ~ ~ir,(~A ~r~1as lfl N1~’M

1. II~sAiuT1

1.1 PU~SEAND SI~X~TU~

This doc~~ntis prepared to gui~ the UNICEF Assisted ~AN Projects in
Nigeria in implementix~the VLCII conceptas part of their ~ter Supply
~r~~it strategy. Successis likely to be ~nilated by other inter supply
Organisati~sexvlx~the Country. ~ timiz~is opportunesince the Federal
(~verrm~ntof Nigeria has identified C~unity Participation as a ~jor plank
for rural developnent. Throt~hits Directorate for FOod, Roadsaid Rural
Infrastructure (J~RI); in 1987 it impl~ited a Nati~iNideRural ~ter aid
Sanitation (MMATSAN) policy basedon the UNICEF ~lsted WATSAN deve1opi~nt
strategy. Additionally the Federal Ministry of Health, in its Prin~ryHealth
Care strategy, n~yf lid the linkage of health aid ~ter supply valuable
becauseof asnysimilarities bet~enthe~‘~I!n Initiative on Drugs aid
C~wi~1tyrespor~ibility for s a.tn.Ir~their voter supply.

~ report is structured for Mar~rs to use the ~in portion to advocatefor
increasedattention aid resourcesallocation for hardp~~npmintenance~‘thile
the self sufficient Appeixilx can be to be used to train asintalnaneepersonnel.

1.2. DEFINITION OF VL~4

VTAII is a concept that entrustsn~lntenance,aid therebysustainability, of a
service facility to its users. For Hardp.~pEquippedBoreheles30 Sub-Saharan
Countries, at a 1986 is~etix~in Abidjan, Cote d’ Ivoire; re~ided the system
for p1annir~aid I 1~ntlz~l~ cost rural v~tersupply p~inm~. ‘11’~key
pert of v~atis r~ 1~x*~nas the Abidjan Stateesnt is: -

I~inte!~ is ~ key to lcrç t~ ~ ~w~iIty ~.tntar~,
by a I~tl~l Strategy of Sthmiai’cliaaticn~d imil silsed

distribition of e~reperts,brings subs~tial incr~e in reli~dlity
~d reducti~ in recurrent ~to briT~irUper capita ccstsd~i
~tw~ti~liy ithen c~~r~dwith the a1taz~tivesof central ised
!‘~int~iwii~eprecticasin ~y ~mtrias . . .

The Statement arose against the experiencethat, ~thile solutions can usually
be fotn~dfor installation aid impl~ntation problen~,it is the operation
phasethat nErks the difference bet~ensuccessor failure. This Is
particularly true for Nigeria ~re n~nyrural ~ter supply scI~s have
failed to provide the inteixied service becauseof pcor nalntenance.

1.3 ~ FOR ]WL~ fl~ATICI(~ VLal

~ need for VLGI in rural FIg. 1 :Cceçarisonof Likely Project Susta.thabiiity
~‘ater supply sustenanceis (A~ixvvs C~inity Driveni
app~rIately illustrated
in Figure 1. It sI~ that

reasGaverrnrent(~ency
Driven) sch~ ~ be
inçl~nted quickly,
pert oznmnca falls off as
egainet a scI~ with a
slcw.er initial iiipl~itation
rate that ai~iders the needs
aid potentials of the C~ziity.
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1.3.1 Increasing Hardpump Population

Therewere in 1987 about 13,500 handpimp equippedboreholes serv1r~rural
~irLitIes in Nigeria. The numbers developedby different Agencies in 1987,
aid projected to 1990, are as folla.~:

1987 1990

WATSAN Projects (Iiaz Gor~ola,Kwera, Cross River,
Niger aid Anembra States plus ~H Rural Clinics) 1,500 3,600
‘brld Bank/IJNIP Projects (in Northern States) 7,000 7,000

DrictcI R~~TSANProject in 21 States 5,000 20,750

lbta.1 13,500 31,350

At a designedservice of 500 personsper borehole the estimatedpresent, arid
proJected (1990), benefittir~ popilations are 6.75 M arid 15.7 M respectively.
LL~ boreholesare scattered throughout the rural areaswhere poor accessand
great distancesfran central werkshopoarid support service militate against
suc~s of conventional ~intenance systa~.

1.3.2 Protection of Investhent in Haridpump Technclc~y

At an averagecost of Naira 50,000 per haridpumpequippedborehole the 1987
investmant Is Naira 690 million which Is projected to Increase to Naira 1,583
million by 1990. W~TSANProjects therefore have a vested interest in evolvir~
a replicable maintenance strategy since failure could call into question the
suitability of the haridpimp technDlogy arid could lead to advocacy by policy
makers arid dissatisfied Users for change to i~cre expensive, conventional
systeimwhich have already failed In the passed....‘

2. t~~~JISrr~

2.1 T~HNI

:~ii#

The old adage “prevention is better thancure” Is an appropriatereminder that
well designedarid constructedcivil werks minimise maintenance. Successfufl
scheassmust therefore provide adequately for maintenanceat the design,
costing, construction, arid operation phases.

2.1.1 Adequately Designedarid ConstructedBoreholes

Haridpimps are sensitive to said which wears “da.m-the—hole” p.~apcanponents.
A borehole jmist therefore be appropriately designedand well constructed to
produce said free vater. This includes appropriate screenarid gravel pack (as
nec~ary in n~t sedimentaryfoi~t ions); use of corrosion resistant material
In ground ~ter with laq pH and la.; Total Dissolved Solids; secure level
foun~tion for pimp bese; arid suitable groutir~to prevent contaminationof
the borehole v~ter.

2.1.2 Knewledge of Specifications of Haridpum~~

1~ haridpimp plunger should be installed 3 m bela.; the minimum (dry season)
static ~ter level, to accania~dateseasonal~ter level fluctuations, and 2 m
above the bottan of the borehole to prevent suction of sand. This requires an
adequate Pump Test to determinethe number of riser pipes and connecting rods,
which must be carefully cut arid threaded.
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Mditionally hari1p~s s~iuldbe:

- Easily Installed, wit1~xfr~, ar~ ~ apart” for inspection and
servicing.

- Ri~gedto withetand the designed (service population) use. It is vital
that the optimal yield/stroke ratio for ~oth operationand
ax~ervation of User’s energy be 1au~.

2.2 Q]~t’UNAL

There is high prohability that a syst~will not be effectively used, or that
it will fall quickly into disrepair, unlessCa~runityenthusia~nis present
and ~ership fostered, at the tima the progranma is being designed and
impiemanted. For handpurnpequippedboreholes In rural ar~ the involvei~z~t
of the Ocmmn~iity Is vital since conventional (centralised) maintenance
services are usually difficult to deliver to extensive, remote rural areas of
difficult accessibility.

2.2.1 A~roprIately Trained Users

In~roperly trained Users ~i causeabuormal ~ar _~‘-~ tear of the har~ump
(inciwling p~~turebreakage of connectingrods) by using short and fast
strokes rather than ste~1y,full strokes.

2.2.2 RatIor~1 Service Popeiation per Borehole

Optimal benefit from the use of handpumpedboreholev~tersupply in Nigeria
indicates an aheolute maximum distribution of one borehole per 500 people.
This is besed on an average hanipump capability of 0.25 1/s (I.e. 10,800 1/day
for a 12 hour day). Assuming 30% usage for ~shir~ buckets, this leaves 7,560
1/day vthich for 500 people is 15 1/capita/day. Experiences have shoia~ that
application of such designeduse will:

a) Maximize the health benefits from a reliable, safe, ~ter supply;

b) Reduce the distance ~en and children trek to fetch ~‘ater, Ideally the
maximum distance from household to handpump should be of 1000 m;

C) ~ure an optimal life for the pump and lessen brea]~o~s that vx~uld
arise if a larger populationused the facility.

2.3. Financial

1~dequatefunding by the Goverment or the User is necessaryto procure the
sparepartsand paymaintenance ~rkers. At present accessby the Cc~immityto
procure sparepartsIs limited since most harx!pumpa,and their requiredspares,
are imported. Local manufactureof hand~*nnpais currently being supported in
Nigeria to reducedependenceon Importation. This should Inclnde manufacturing
of sparesand training facilities for ~ Caretakers,both of ~ich have been
startedby or~local hanipumpManufacturer.
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3. AP~LYSIS~

3.1 OGANISATI~~

Figure 1 shove a schematic repr~entationof
system. It indicatesa cyclic flow of funds
Agencies (the State and the L.G.A.) that are
VLa4. Figure 2 details the numbers of Staff
the L.G.A.

Fig. 2: F1~.i chart S1~**dr~
Resposibilities of Govt.
and Cmnun.ity in VL~1system

the operati~ of an ideal VL~4
betv~enUsers and the Goverr~t
to be int1~tely ~ciated with
to be provided by the Sthte and

Fig. 3: Orw~~jr~sIxwiir~
Govt. Staffir~Required
to Su~ortVL~I4

r 2 ArtiSCi7S
~‘ Dr/p.r I

I— .1

i £ ArFisong
I F Driver

3.1. 1 Responsibilitiesof the Project

The role of the Project must be al~ys supportive and r~t routinely
operational. This is vital since the staff, transport and finances that ~,uld
be required for responsive maintenancefor so many p~m~isis beyc~ithe
affordability of n~t, if ix,t all, Projects. The envis~edrespcn~sibilities
of the Project are therefore to:

a) Train LGA MaintenanceTeamaso that they will understandthe VL~4
system, have capability to undertakespecialized repairs, and be capable
of nxriitoring the ~rk of the Ccmmmity Level Caretakers.

b) Assist the Ccianunities to select, and the LGAs to train and certify, the
selected Caretakers.

c) Preparen~nthlymaintenancereport collated frc~nthc~eby the LGA Tean~.

I Worfrsljop /AariCQSr
F Driver

d) Maintain sparepartsinventory systemand replenish LGA stocks.
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e) Integrate maintenancestrategy into PHC concept.

f) Undertake repairs which camxt be done in the villages, e.g. ~lding.

g) Distribute (sell) spares to the LGAs.

3.1.2 Responsibilities of LGA

~ LGA is the vital link bet~en the Ccmuxunity and the Project Office. It

~t therefore be allocated sufficient resources to:

a) Support Project Team in selecting and training of Caretakers.

b) Register Caretakers, and renew their licences every 2 years.

c) ~nitor perfo~rice of Caretakers including subnitting monthly reports

6to Project Office.

d) Conduct repairs referred to it by Caretakers

e) Maintain spareparts inventory system including selling sparepartsto

Caretakersand purchasingspareparts from Project Office.

f) Integrate PHC massagesinto Coirriunity.

3.1.3 Responsibilities of the Comunities

Comun.tties should provide the resources to ensuresustainability of their
handpumpo. They may vest responsibilities for VLCI4 to a Village Comoittee
which ~iid;

a) coordthate the activities of the Handpimip Caretakers, the V~. and the
~r.

b) fix compensationfor the Caretaker and the V3’J.

C) arrange for Caretaker or LGA Office to be contacted as necessary.

fl~1~ CazetaI~r

The responsibilities of the Handpump Caretaker are detailed in Appendix
A 7. It is envisagedthat one Caretakercan rr~iintain 10 - 15 handp~nps
(10 selectedf or costings). For effectiveness the Caretakermust reside
in, or near to, a Community so that a bicycle or motor cycle (motor
cycle used in costing) can be used for transportation.

Successof VL~1requires av~renessand cooperative Users who accept the
service andare willing to contribute to~rds its maintenance.
Significant improvrm~ntin user av~renessof their responsibilities
(detailed in Appendix A 9) can be gained by increasedConiriunity
involven~ntand &~jnstration of proper pi.znp use through appropriate
ccminunication and education technicpies. Local handpinnpmanufacturers
should have a vested interest in including such training componentas
part of the marketing strategy for their products.
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3.2 CC~4PARISONOF VLC1I WITH NON-Vlfll STRATEGIES

Table 1 indicates the respective roles of the Goverr~ntand the C.xmiunity for
VLal ccznporedwith the alternative syst~.

Table 1: Comparison of VL~1and Non-VLa4 MaintenanceSystema

A VL~4
I —

3.3 REQUIRE!IENTS TO SET UP VLOM, CC~1PAREDTO NON-VLOt4 SYST~

Table 2 sunmarisesthe man, h~m~nand transport inputs to set up VLCZI as
comparedto a Government, and a Private Sector Non - VLC~4operatedsystem.
The costs assim~a borehole popalatlon Of 400 boreholes in each Project and
useful lives of 20 and 15 years respectively for a borehole and the hand~*imp.
Additionally it presumesthat Private Oerators will have the same cost
factors as the Goverumentoperatedsystembut earn a margin of 25% as return
for the use of private canital.

ADVANTAGES DISADVANTAGES

1. Easy integration with PHC
progran~

2. Funds generated, and used,

within the Coimnun.ity;

3. S’~rt response time for action;

4. User c~nershipensui~ssafety
and durability of syst~

5. Involves LGA in Administration.

1. Requires accessby Commrdty to
~ll;

2. Trained and dedicatedpersonnel;
3. Requires high level of

rkbilization to prai~te
acceptability by Users;

4. Caimiunity L~ers ~i abuse
position by restricting use.

I
B Goverra~itFiuxied and OperatedSystem I

I
1.Funds provided in Budget; I 1. Top-Bottom beaurocratic I

I structure causeshigh cost I
external to Users;

2.Recognition of the need for 2. Long coimnunicationchannel
adequatemaintenanceby Govt.; delays action at user end; I

3.Eazy to Integrate with other 3. Possibility of diverting funds I
PHC Interventions, to other purposes;

I 4. Community do not perceive
th~elves as ~rs and may

I abuse facilities.

C Cammn~Lity Finx~d, Private Sector Operated, System

l.No strain on the Govt Budget; 1. Services difficult to integrate
with the other PHC Components;

2. Quick response since Operators 2. Abdication of Governmentrole
will ~nt to maximise profit; to provide service to justify

taxation;
I 3.Quality ~rkmanship guaranteed 3. Inability of some Comunities

if oa~rnenttied to perfonnance. to meet the costs.
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Table 2: Ccmtaratlye Logistics ar~Cost RequiredFor VLCt4.

~~ir~its 6W4 101-01184

Pareri’sProj~t 1G5 Caimrito Total Projset Private
$ ~cnptim $_______~____~____$_______________~__I I cc
I Ms $% CcctN$Mo$t CatN No $1 $CcstN $ tOs$% ICOOENINO t $CcotN NO~ireiaics

I IL~eI I Use I (000) lUse I (000) Use (000) I I (000)

IA I~~~1iti~IfrUsF~(l) $1 10$
~$_$_

2000 11120
-—

500
-- $__ — ~_l_ — I________

$ 2600 1 20 4000 ? 251 5000 Useful lifer 3oyrs$
I .._._._.I I_ ........I...........$_ — — — ._ $ $
$8 $Staff/Fr~cIms~ I

$ 120$ 50001 I $ $5000 I 40$ 100001 1150112500 I
$ I I III I —Ill

$2$lteintci~s~Tesi I I III I I $ $ 1
a $ &iparviscc I 1 100 $ 8000 111100 $ 5000 I 113000 4 100 $ 32000 $ ? 1125140000 I
b~ Art4s~, $2 l00$10000$2$100$ 0000 I $10000 8 100 40000$? 1125150000 J
c$ ~‘ivcc I 11001 5000$1$l00$ 4000 $ I 8000 4 100 20000$? $125$25000 I I

I I I III I $ III I
$3 Cain.rityP~4lizcc(2) $ 1 201 3000$1$30$ 4500 7500 1 40$ 6000$ 1$100IIS

000I
I II I $ I I III I I

$4 $Caretakccs $ $40 102 150000150000 $ I $ $ I $1 ~s’ 10 HP
$$ I I III I I
$5 $Village8asSlfrlet $ $400 ‘ $ 400$’ 7 400 I 7 $ 1 ~‘HP

— —

I C $Vehic1e/Eqjip~it/Tes1

1 $W/sltpMriage’’svthicle(3)$ 1 201 4800

I I
2 $Pickip + Iraila’ (4)$ 1 100 30000

I 1
3 I~~t~’cwle (5)!

$ $
4 $~t of 1~1s $1 100 200

— —

U Spare parts fcc vthicleo $

1 $W/sFpaMriagaisv~i $ 1 20 24000

$
2 $Careca~’sMota’c~cle I I

$ III
$3 Spare parts fcc HP (6)$ $
I__I. L$_
$ kresiliso~ Total $ $ 92000

—

--

I

$ I $ $ 4000 1140 0600$ I 50110660 Useful lifer Syrs I
III I I III I I
$I$50$ 15000 $45000 4 ‘100 $120000 I ‘ I 125 $145000 Useful lifo 5 lv’s

II $ $I1 $ $
$8$l00$ 32000 I $32000 $ $ $ Useful lifer3yrsI

III 1 $ III I $
$4 $100 $ 800 40 100 $ 0000 $ 9000 40 100 0000 40$ 125 I 10000 Useful life 3 yrs I
$_I__I~ ~ — —-

$ 1 $50 120001 I $36000 I 301360001 1 I3~5145000 I%of Vthicleccct
$ II $ I Ill I
$0 $100 192001 1 I 192001 I $ I I I $%ofVthic1o~t
II II III 11$

$ $ $400 $525112500 $112500 400$ 5190000 $400 I~ 2511120001% of Etsidp.re Ccct

I I
I $ $ 101100 I 80500 $373600 I $ $375600 I 1 1470660

$ O30TPER8~0_E (7)$ 230 $ 253$ 451$ 934 I $ ~ 1177
p ~i PER CAPITA (0)1 046 I 051 001 187$ I 188$ 235

I ____________________________ $ ~ I _I ~ $
(l)$srks1~ facilities fcc Prejestestioetbe at 8600,000 &d 5100,000 respectively - —

(2) Coarnailty ~ilice’ft~altl, Eratce’ fcc the Private 5~etmesild be a ott to CO.wniait
(3) Cest of 11,1w 4 ekal (k’,ve Diesel Pickip r 5120,000
(4) Cast of H11w 4 ek~1Diesel Pickip + Trailcc r 8150,000
(5) Cast of Motorcycle r 512,000
(6) Cast of Ha’iclparp r 84,500 (witinjt Riser Pi~
(7) Cast ~‘ berStie r knioliocd Total/400
(8) Cast pe’ capita r Cast ~‘ brtleJSOO

a’tt cost per borehole cmrares favourably with the flrthrqs of The Sokoto
Agricultural and Rural Developornt Authority - SARDA ttch, in 1986 for a
borehole popilation of 1,400; estimated a direct maintenancecost per handpmç
(excludir~overheadsand depreciation) of Naira 250 per year. Ltien canmuted
to 1988 costs this culd be about Naira 1500 per year.
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3.4 Th~’LICATI~OF CC~VERTINGTO VL~4

IIJICEF Assisted WATSAN Projects in Nigeria, as ~ll as DFRRI - bosed on its
“Policy ~I Implementation Guidelines”, have taken the decision that hipimp
developw~ntin Nigeria must incorporate the VLIII concept.

3.4.1 TechnIcal Implications

~iwr~i~~i of I~r~~s

VL~Iwill require that the 1 1/4” riser pipe and ~ter tank of the “Standard”
India librk II handpuinp be replaced by its 2 1/2” “Open Top” version. The
changewill allcwi for wi1±xfra~lof the connecting rods and plunger without
renr,val of the riser pipes. This will facilitate Coniminity maintenanceof
d~-the-hole pi~npcxznponentssince it does not require costly accessory
equipo~ntlike a hoist.

~L~1ate Ibrdpz~ Ir~tailation Materials.

Grourx~tersin Nigeria are very frequently corrosive, vthich implies that
selection of corrosion resistant riser pipes and connectlrg rods are important
for the successof VLC?4. This is especially important since for VLCII the
riser mains will not regularly be remnoved for inspection.

Failure of galvanized iron (GI) riser pipes installed in grouixtw~terswith pH
less than 6.5 forced UNICEF to change all pipes in the limo State WATSAN
Project to PVC in 1984. The latter also failed and ~s ultimately subotitutcd
by stainless steel (SS) in 1986.

~ cost of 55 riser pipes 1moc’~veris so prohibJtive, especially the 2 1/2”
size required for VLC~4, that its large scale use could make harxlponnp
technologyunattractive. Consequently, in collaboration with the local
Private Sector, UNICEF is undertaking investigations to adopt a new design of
riser pipes using PVC once again. The innovations consist of:

a) Male treading on both endsof the riser pipes (3 m long) joined
couplings;

b) CoupLings servealso as spacers to minimize horizontal imovements during
pumping;

c) T~isteel cables will suspendthe dc~—the-hoieinstallation to minimize
vertical mevements;

d) Spacerswill be installed inside each riser pipe to prevent contact with
connecting rods.

The improved designof PVC riser mains seen~feacible but will require field
testing for confirmation. The field testing will start in January 1989.

A~&~iate Typem of Hanip.m5

Handpumpeselected for proliferation must be amenableto the VLOM conc~ptof
Coirvnwüty involvtsment in maintenance. The Federal Governmentof Nigeria,
through DFRRI and the Federal Departmentof Water Resources (Ft~), jointly
with the World Bank, UNDP and UNICEF are participating in field testing of
selected imported and locally manufacturedpwnpo to determine those that are
r~t appropriate for the VLC1~4 concept so they can be reconinended for large
scale local manufacture.
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3.4.2 ~t Implications

~aiv~reion Of ~ietit~ 9~t~

Table 3 analysesthe financial implications for the estimated 1500 p.m~ipothat
v~ild require conversionfrum “Standard” to “Open Top” and Incorporates the
differential ~ts for severalalternatives of riser pipes and connecting
rods. The dataslu’~ that:

- Cc~versionwill require a financial inpit of Naira 14.5 mIllion if the
changeto VLaI Is besedentirely on SS riser mains.

- ~ cost of the conversionwEXL1d be about 50% of that for the use of SS
riser pipes if PVC ~re to be subetituted for 55.

The differential cost for the different types of riser pipes highlights
clearly the significance of the researchbeing underta1~iwith local PVC
manufacturers,since succeas~ild reducethe ~t f rem about Naira 9,700 per
Installation to a minimum value of Naira 4,500 if PVC ‘~reto be us&.

Althot~hthe averageborehole installation depth (about 30 matres) indicates
that total subetitution Is theoretically feasible, even a mix of 50/50 mild
reduce the Investnent to Naira 11.1 mIllion, i.e. an averageof Naira 7,500
per borehole.

Incre~1Cost of !~*%~edc~ter~p1y

After the conversionof the 1500 existing harx1pm~,implen~itationof VLCI’I
will involve a differential cost for handpimped ~ter supply. Table 4
indicates that, for the estimatedboreholeproduction rate of 600 per year and
al1c~ingfor the potential salvage value of the present Installed riser maim,
there v~u1dbe an approximate increase of Na.tra 3.18 million per year for
total 55 conversionand Naira 58,000 if total PVC subetitution ~re to be
effected, with Naira 0.66 million if a 50/50 mixed v~ feasible. ~
correspondingunit installation cost would be Naira 5,300 for 100% 55, Naira
100 for 100% PVC, and Naira 1100 for a 50/50 mIx.

Table 4: C~tant Cost Differential with Adoption of VLCZI

iT~ EXISTD~SI’ ST~(1) DIFFE~111AL~00T

I (2)—(1)

10~ I 100%
~

I

EE~IPTIcM N o. IIJHT aEr SITOAL ~T
I I

0 1. S.S. I 0 1 IS S I G I I S S
I I I

I..._........_l_I

—
I INUT C~T ($) TQAL ~T $

~
143 0 I I S.S. P V CI 1~ I 1~

I I ISSIP~C
I_._..........I I

C~P1TAL

II~a~rk 11 HP-
..__........I

600 I - 1,200 I - 000 - 600

I_I_I I I.._.._._....
1.800 I - - II,80o,~ 1.080,000 960,000 I 960000

I I.._.._.._....I I I
lIRlsø’ ~ins (10 ~‘ 8 H)

.__....__.__I
2,000
—

-

4.000 480 I
I_l.._...._...

190.000 +1.928.000 6000
l_...___.....

- 720 208 4,320,000 1,200,000 2,220,000 (900,000)
I I I._._..._......_...__

TOTAL - - - 2.220.008 - - - - I5,400,000 2.288.000 p.180,000 I 60.000

OI~U~ff

~1ntalmce

—

— — — I 375.600 I I 373.600 - I 373,600 I 313,600 I (2,000)1 (2,~)
........__...I I I I___..._....._I I I

1OTAL - - - - 2,595.608 - 373,600 - - 15,773,600 2,653,600 I3,11B.~I 58.000
I~— I———— I——— I

~TPER8HPERYR./600(1) I — - - — I I - - - — I I 5,2971 911
IXET PER CAPITA PER YR. (1)1500.1 — — — — I I — — - — I li~ 0
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Table 3: Costs To Convert 1500 Hardp~n~for Cor~istaicyWith VL~1

I COST ITEMS. I QUANTITY $TIME I REQUIRED FOR VLON
I I I I I

NO I DESCRIPTION I I I(YRS.)I UNIT COST ($) ITOTAL COST $ I
I 121/2’I 11/4° I I I I

I I I I I 1G.!. ~ IP.V.Cl 100% I 100%
I I IG.I.IS.S.I I I I IS.S. PVC I
I I I I I I I I I I
A MATERIAL COSTS

I a India Mark II HP. I 1,500 I I I 180 I I I 270,000 I 270,000
I I I I I I I I I I

I b 1 Ikiser Mains (10 per B H) 115,0001 I I — 17201200110,800,0001 3,000,000 I
2 Sale of Riser Pipes 15,000 14,500 110,500 I 9 72 I (796,500) (796,500)1

I I I I I 1 I I 1
c Connecting Rods (10 per 8 H) 115,000 11,500 I I I — I 180 I I 210,000 I 270,000 I

I I I I I I
I SUB—TOTAL I — I — — I — — — 110,543,500 I 2,743,500

lB I LOGISTICS COST

a I~ Man Team to convert 50 HP/MTH.I 301 2.5 23,000/Team 1,725,000 I 1,725,000
I
I b IVehicles I
I I — I

1 Depreciation I I I 12.5 115000/YR/YEN. I 1,125.000 1,125,000 I
I 2 Running Costs I I I 2.5 115000/YR/VEH. I 1,125,000 1,125,000

I I I
I SUB-TOTAL I — I — — — — — 13,975,000 13,975,000 I

I I I I—•~~••• I
TOTAL j — — — I — — — 114,518,50016,718,5001

I I I I I
COST PER 8 H / 1500 (1) I - I - - I — — — I 9,679 I 4,479 I

I COST PER CAPIIA (1)/bOO. — I — — — — — I 19 I 9 I

Explanation of Assumptions:

Aa .Represents difference in cost of Open Top (2 1/2’) Cylinder Water Tank,
Spareparts and Tools as against those for Standard (1 1/4°). Costing
based on UNICEF bCE NO. 0759.

Ab.2 Salvage value form sale of 1 1/4’ 6 I. and S.S, Riser Mains estimated
at 10% of procurement price. Costings based on UNICEF SCF NOS. 495 & 760.

Ac :Charging of 10% of 0.1 Connecting Rods which would require changing.
Costing based on UNICEF bCE NOb. 0456 & 083.

General 1Ail castings were adjusted to 1988 values and approprietely adjusted
for freight charges and exchange rate charges.

General 2.Exchanqe Rate conversion from US$ to Naira = 6.
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TOtal ku~nmi ~t of In~~1e~nt1ngVLCII

Table 5 s1K~.~the calculated cost per har~mznpup, ar~after 15 years. The
calculations are based on a successfull har~np equippedborehole production
rate of 600 per year with each providing the desigr~dservice for 500 people.
Additionally it is assumedthat the 50/50 mix of SS ar~1PVC riser mains will
prove feasible ar~that the cost of conversionof the existing pm~ may be
capitalised over 15 years (i.e. the usetu.ll life of the pimp).

Table 5: Projected Annual Cost Variation for Impl~nenting VL~4

COST IT~ COSTPIEAR 9bira)

No. Description 100%
Ss

50%
ss

100%
PVC

100%
SS

50%
SS

100%
PVC

1. Conversion of 1500 HP’ $ 968000 740000 448000

2. Cost of VLCtI in perpetuity
a) Capital 3180000 540000 60000 3180000 540000 60000
b) Recurrent (2000) (2000) (2000) (2000) (2000) (2000)
TOTAL 4146000 1278000 506000 3178000 538000 58000
Cost per BH 6910 2130 845 5300 890 100
Cost per Capita 13.8 4.26 1.69 10.6 1.79 0.20

3.4.3.Affordability of VLCtI by Comnunity

C~ip’ir~ityof t~er to Pay

~tcr is necessary to sustain life arvi the provision of water requires energy,
which in all casesincludes a cost. For this Study cost estimates~re based
on the requireaent to provide water for an aver~e family of 8 which requires
the ~men to trek 3 kilanetres to provide a minimum requir~nt of 10 lItres
for each menber (i.e. 80 litres per family). These estimates ass~.~that the
v~n carrIes 20 litres (equivalent of 20 kilogran~) 4 tunes per day. If the
return trip takes one hour then 2 hours is spent carrying a load of 20
ki1ogran~arxl 2 hours spent ~lkIng to the source.

Basedon studies by ~t1te arvi Bradiy (1972), a ‘~n will use 190 calorIes for
each e~ty trip arxl 210 calories for each loaded trip so that the daily
caloric experxIiture will be of 1,600 calories i.e. (4 x 190 + 4 x 210).

~Ite arki Bradly also estIn~tteda conversion rate fran a maize meal to
calories of 1 grain maize meal = 3.5 calories. The v~n in fetching water
uses the equivalent of 430 gran~= 0.043 Id lograms of maize (i. . e. 1,600
divided by 3.5). At a cost of Naira 2.00 per kilogram for maize the family
will have an inescapable experKilture of Naira 0.086 per day (I.e. Naira 2.00
x 0.043) to provide sufficient calories for the v~n to fetch water. If this
s~rk is done 200 days per year (165 taken as rain days in which water is
collected at or near the household) then the anrnial cost Is Naira 17.20 (i . e.
Naira 0.086 x 200). This translates Into:

Naira 2.15 per person/year (for each of the 8 family mrmhers), or;

Naira 0.0072 per metre per year (for the trek of 6,000 metres).

Assuming that a harx~*nnpis located 250 metres from the family’s cc*i~ourx1, the
annual water collection cost to the family ~*a~uldbe of Naira 0.18 I.e. (Naira
0.0072 x 500 metres). This converts to a net saving to the family of Naira
1.97 per person/year (i.e. Naira 2.15 — Naira 0.18).
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tionI~ of VI~4C~tto (~‘

A~plication of the results obtained in Table 5 to the abo’ie deters.1x~d
estii~ted per capita affordabilty level of Naira 1.97 per yemr imitcates thet
the User ~ild only be able to f~ the VLC14 system durir~ the first 15 z~,
i.e. ~ed on 100% utilisatian of PVC riser nmii~. After thet he x!Ild afford
both the 50% ani 100% PVC ~ed syst~. I~ver if this .r~d~ the direct
benefit of the improved ~ter supply ~ild be negligible siz~ the sevin~in
energy .a~ildbe tranelated into labour to ~y for ~ter ard r~itfor self
develo~inent.

3.4.4 Healthard Develo~mentT~yr~ctJ~edto Jusify VLCt4

Stt~iiesby P~ft)have sI~ that the in~ct of safe v~tersupply on health is
ccnLsiderable. ~ results, doc~.unentedin Table 6, sl~ithat the tx~fits are
saximised if improvedper~ial ard I~iseheldh~jgienepractices are applied by
the User.

Table 6 Im~ctof Safe~ter ard Sanitationon Diarrt~eal
t’brbidity

Iu~,r~J~v~utin: t.~r~lan* Reduction

~ter Quality 18
Pbter Quantity 25
~ter Quality ard Quantity 37
ExcretaDIsposal 22

It is Interesting to rote here first ~x~qii~ortantexcretadisposal by itself
canbe arxl sec~xilythat qusntity of ~ter hasa greater impact upon ~lth
than quality, but ~thenboth quantity aid quality of ~ter are ixx~re~
benefits are saximised. This is important aid borne out by “Pollution Path
St~x1ies”carried out by WATSAN Projects (Wage - October, 1988 of I~’mmState
aid Lcu3on Sc~ol of H~jg1eneaid Tropical Medicine et al. 1983 - 1986) vtLtth
s1x~vthat there is a significant inerease in Faecai Coliform Count (FU~)fr~
the usually 0 ffrj/l at the haixlpim!p to as ~ich as 50,000FEX/100 ml of ~ter in
houseboldcontainers. ~ significance of this Is that VUI’1 muat be
Integratedwith a health cc*uponent in its impl~ntation if the desired
maximum impact Is to be derived. Failure to do this will ~n oonth~tionof
tuder-develop~nt caused by the vicious cycle of igr~rance, poverty aid poor
hygiene practices.

3.4.5 Furx3J.r~ for Haidp~pedRural ~ter S~ly I~velc~t

Figure 4, developedby P*BD, s1u~the direct ard irdirect effects of ~ter
supply aid sanitation, on health as ~ll as on ecaunic developnent. It
foll~ therefore that if external assistanceIs riot seen to be makIz~
beneficial impact on the lives of the target popalation then in all
probubility therewill be increasingdifficulty to attract suchassistance.
~ danir~effect could continueat the Nati~l level if the Ix~etary
investxcnt doesr~t result in concretedcveloiznental1mprov~nent.
conclusiontherefore foll~ that the people involved in Herdpimp techr~logy
imist havevested interest in making It wk.
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Fig. 4: Direct aid Ird.1.rect
Effect of P~terSupply
& Sanitation on Health;
A ConceptualFr~v~rk

—

4.1 ~~LUSI~

‘fl~ foregoing anaiysis iidlcates that VLCII is feasible as v~1lasnece~ryto
Improve the service provided by harK]~xnnps. Succ~requires the ca~ini.t~nt
of the Project Managersaid their Staff to apply their Iaxwiledge of
appropriate technology to ensure the sustenanceof the service provided to the
Rural people. Hc*.~verchange usually attracts resistanceso Implen~ntorsof
VLCI4 imist he ~re of probable sources of fr~trat ion such as:

a) Project Officials **x ~y fear giving up direct control for Maintenance
becauseof the anxiety over their jobe or the belief that “ordinary
people” cannot do such a complex job.

b) Difficulty in instituting a system~there Usersprobably see provision of
~ter as a social serviceaid .~,uidresist payn~ntfor it.

C) Insufficient vehicles aid financial cc*an.th~itat the L.G.A. level.

d) Firxilng suitable cardidatesfor Caretakersaid assuranceof their
continual support vthen located.

4.2 RE~~D~TIO~

4.2.1 G~ral

~ irøin general rec~rdations arising from this analysisare:

a) 11~freme~rk~t be set for successful1mp1e~ntation of VLC1I
thx~heutthe project planning, c~truction aid operatia~. Plien this
is done the Ccmlmmity will have acceptedthe service i.nclixiing its
responsibility as a portner in its develc~erit,the borehelewill have
beena~p~priatelyconstructedaid equippedwith suitable harip
installation n~terials,aid the flci,j of spereports~inst cash will
have beenestablished.

INDIRECT EFFECTS

4. ~4~I-,:tI.
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b) Caretakers mi~t be a~zi~riatelyselected, trained aid registeredso

they have the 1ou~i-Ixmaid the autherity to perform their f~mctions.

C) All borehelesim~tbe installed with 2 1/2” riser pipes.

d) A~z~~pr1atestaff ~ finai~ ~t be provided to ~ure sufficient

back-i~to the C~inities aid LGA’s during the Pilot Project stages.

e) ‘fl~ ~rwiiin.t ties ar~LGA.s im~tbe treated ma full pertners.

4.2.2 A ortia~.tr~of Ceats bet~enOaver~~taid Users

It is re~ided that the ftu~ing of VLCt4 be guided by the dataon Table 3
,diich sIxs~that the C~ziity ~*ild pey 50% vtifle the Project aid LGA is
respoosible for 25% each. For the conversionof exist ing ~mipe aid the
incre~e in ~t of the I~x~pmipinstallat ion materials this could depeid on
the affordebility level of the perticu.lar Caxmninity. P~sibly in sa~casesa
similar per~itage c~xitribition could be investigated. Ha~ver the decision
eb,~ildr~t be to the detrin~itof the iidividuai User~o needs to improve his
ecc,u~.tc stat~.

4.2.3 Strat~vaid Timafra~

It is desired that the Pilot Project be implenentedin eachProject urgently
so that an interim report can be preperedon the perfon~nceby July, 1989.

~Ir~TSANProjectssixiuld implen~mitthe systemin 1 Ccmiminity of 1 LGA as a pilot
Project for rs~itoring so that data canbe collected to facilitate full
impleatat ion thro~4xiutthe Project.

4.2.4 Pk~rLitor1I~of VLQ’I In~l~ttation

Succ~of any Maintenancesystem requireseffective aid efficient maancof
reporting so that variations fran normal perfox~nceor breaIdr~may be
speedily ~1ressed. For h rd~ninpethe need is great since by virtue of their
limited service coverage a large rn~ber are required for extensiveservice
aid w~repeiredpmipo may be a disberiefit to I~lth becauseof reversionof
Users to poor alternative v~tersources. Table 7 sets out the minimuedata
requiredfor a ~ll r~mmainter~cesystem.

11~single reporting forn~twill:

A1l~vperticipetion by Caretakers, LGA aid Project. This will enable
Project Menagen~it to continuously review aid, if necessary, adjust the
cperati~ of VLC~’1.

Provide inbiilt machanimn for physical, financial aid performance
nxxLitoring.

Provide checklists for Inspection by the Caretakers aid ~

It is so structured that a literate (in English) Maintenancepersonnelwill,
with adequatetraining, be able to canpiete it using the iristuctia~
I~rdted in the form. They must therefore form an integral pert of any
}~idpmip MaintenanceTraining courseso they ~i be routinely used.
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4.2.5 Final Remarks

Durir~ the finalization of this report the UNICEF Nigeria WATSIAN Section
learned of the e~dstariceof a ccm~os1te material probebly carbon—~ed,with
propertiessimilar to that of stainlesssteel t~*itmuch cheaperthan it.
Samplesof both rising mains ar~iconnectingrodsmale of this material have
beenordered for testing just in case the trials with the newly ~igned P~
do not proof successful.

Even if PVC proves successful, composite connecting rods could be experi~ited
as their use ~ild reduce the cost of haxxlpi.unp inetallaticz~ even further in
the future.

Another interesting trial ~ich will soon be urx1ertakenincli~esthe testing
of PiFRIDEY subourfaceccinporientswith IzxLta Mark 11 Harxl~umps.
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A. 1 nn~a~OICC~Z

Figure A. 1 graphically illustrates the Hydrologic cycle arid sIx,~the
interdependencebet~encicnxis, oceans, topography, rainfall arid groundas
,~ll ~ surface~ters. ~ sourcesof ~ter canbe broadly divided as
toll~:

collected from roof or rock catchments.

obtained from rivers, springs, lakes or ponds.

ahetractedfrom ~lls or boreholes.

requires d ilnisation for don~stic use

Figure A. 1 Schematic of the Hydrologic Cycle

A. 2 ~i~i~iu~) S~ (P I’~T~

Mater may bec*i~ linp~reduring its movexx~ntthrough the hydrologic cycle arid
this can Impair its use. The nethod of pollution may be:

a) Rain ~ter picking up dust and industrial emissions from the atmosphere
during its pas~agefrom clouds to the earth.

— Rain ~ter:

- Surfacev~ter:

— Growil ~ter:

— Sea~‘ater:

Figure A.2 Sources of Mater





Training Guidelines for Hardp~mipt’bintenanee A2

b) Surface weter (rivers, porx3s arid lalces) acquiring impirities beca~eof
h~n activities - inchxiing eethodsof dispoming of ~te arid
agricultural practices.

C) Ground ~ter, ~*iich generally is of good quality since it is filtered
during its passage thro~h tbe soil, may bec~polluted by latrines that
are too near to a well or by poor conetructionof boreholesarid wells
~thich ailo~ poor quality surfaceweter to reach the weter table.

In choosing a weter source preferenceis usually as foll~:

1. Ground ~ter requiring r~trea1~~t,e.g., deep or sha.ll~wells.

2. Spring weter requiring ne trea~nt.

3. Groundweter requiring simple trea~t.

4. Rain vater as roof catcIm~it,before it read~ the ground.

5. Spring weter requiring simple trea~t.

6. Lake, pond, stream~ter requiring simple treathent.

7. River weter requiring extensive, treatnent.

Ground weter, i . e. springs arid boreholes(melding wells), will r~rmally
yield safe drinking weter. Figure A.3 illustrates the factors that ~t go
into a good well.

Figure A.3

Features of a Correctly
Constructed~ll

A. 3 ~ B0I~ DISEAS~

About 80% of all diseasesare estimatedas being associatedwith
bacteriologically unsafe, or insufficient, weter. fl~sediseasescan be
grouped as:

a) Mater borne diseases ti-a~~ittcdby poor weter quality e.g. cholera,
typhoid, hecillar~ disentry, giardiasis arid
gastro enterities;





Tra.tn.ir~ thiideiir~ for t~intener~

a) Mat ~‘4w~ d1j~w~

c) ~btcz- b~—~~~r~e5

d) Ma1~related V~to~-ET
1 w
154 646 m
190 646 l
S
BT

Tr~itted Dis~e~see

causedby h~v* of wetcr e.g. scabiesskin sepsis
arid ulcers, leprosy, bacillary dysentry, amoebic
dysentry, paraty~*ioidfever arid ascariasis;

by infecting a~nt~~aL~~t~1 by ~itact
with we~ e.g. schistosomiasis,dracunculiasis
arid bilFørziosis;

causedby insects (e.g. ix~quitoes)vtdch
live close to weter, suchas yellow fever,
dengue,he~vrrhagicfever, malaria, diarr1~a,
sleeping sicki~s.

A.4 I~T~~]ALIT~ STN~

~ ~rld Health Organisaticzi(~f0)recc~iar~eridsdrinking weter quality

standardsfor htm~nconsumptionneedsas s1u~a~iin Table A.1.

Table A. 1 Selected(~1O)Standardsfor PotableMater Su~~ly

Pa~t~ Undesirable
Effect

Eigt~t Desirable
Level

Miniim
Pex~i~ib1eLevel

A. PHYSICAL

Colour (Units) Discolouration 5 50
Odour Odours tlixbjectionable Ur~bjectionable
Taste Tastes Unebjectionable Unebjectionable
Total Solids(i~/l) Taste

Gastroenteritis
500 1500

SuspendedMatter Turbidity 5 25
(units) Gastroenteri tis

B. (~I~4IC~3LS

pH (units) Corrosionvthen <6.5 7.0 to 8.5 6.5 to 9.2
Galcium (n~/l) Scaling 75 200
Chloride (ug/l) Taste 200 600
Fluoride (n~/l) tebttling of teeth 1.0 1.5
Iron (n~/l) Taste

Discolouration
0.01

C. BAC’~IA

(Coliform Gastroenteritis 0 2
Cowit/lOQal)

A.5 ~ItflIITY’ P~ICWM’ICI(

‘11w successof VLCt4 depends on the successful use arid maintenanceby the
users. This I~ver must be cammzLicatedto the Users since an enthusiastic
Cazmuinity will be more likely to use the systemeffectively and will maintain
arid report the operational/maintenanceproblema to allow prompt repeirs.





frainirQ (3ujdelh~ for t’binteaance

O’-ii~iri.ttjes p~.tchdo z~ti~ or maintain their systemseffectively must be
etii.ilated or educated to their needsarid duties. This involves educating

as to the sign.tfic of ~ter quality aid the ill effects or diseases
cued by polluted weters from pxds, lakes or rivers. With sufficient effort
aid tima they will see the need to protect their weter supply.

A.6 Al~LYSIS~ ~‘ I~L EN~~J~S

This section I~mainly with the India Mark II harx3~mps~kiich dominate
(over 99%) In the P~TSANProjects. De~idingon the outcomeof the Bauchi
pilot ~ Tasting Project other p~ may achievegreater importance.

A.6. 1 ~ %ecifiomtiu~

Figure A.3 ~ the macroconVor~itsof the Irxlia Mark II Harid~npvthile
Table A.2 lists the perfornsrie indices of various types of the pumps. For
the “Standard” p~npthe cylixider should be installed at a minimum depth of 24
matree for ~cimum effici~y. If ii~tailed less than 25 setres deep, the
cr~poridizg l~ in weight of the ConnectingRods canbe ‘~i~up by use of
I~vier C~uiectingRods (1~ dia.) or a suitable HandleBar Asse~ly.

Table A.2 PerformanceIndices of Types of India Mark II HaridPumps

A4

IT~4
f______

PAR’1~ICtJLAJ~
Unit

Amounit f

Standard E~ctrDeeptOpenTopi
I I

01 Installation Depth - Maximum Metre 60 J 90
I I I I
I 02 Installation Depth — (~tl,mjm Metre 28 — 33 J 40 — 75 I

II I I I I I
I 03 Cylii~r — Internal Diai~ter(I. P1 ma ( 63.5 63.5 1 63.5 I

I I I I
04 Stroke Ler~th ma 100 100 100

I I I

05 Stro1~Per Minute (Aver~) No, 1 40 — 50 — j 40 — 50 40 —50

I I

06 Discharge Per Stroke [ Litre f 0.32 0.32 0.32

I I I I I I
07 J DischargePer 15 Strokes ( LItre

I
08 j DischargePer Minute I Litre

I I

09 J DischargePer Hour Litre

4.8—5.5 — 4.8—5.5 5.0—5.5
I

1 12 — 15 12 — 15 12 — 15

800-1000 sase sane

I

~

Figure A.4

Featuresof an
Installed India
Mark II Pump





Trainir~G’uidelires for Harid~m~pMaintenance AS

A.6.2 0u’~..te of ~ Irid.ta Wa&’k II Pi~

Figures A. 5 arid A. 6 respectivelys~ the main cxinpcz~itsof the India Mark II
~nip ~th1le TablesA.3 arid A.4 detail the parts arid quantities I~1 in the
fabrication of the ~.

Fig. A. 5: Sectional Details of Table A.3 Above Growid ~x~its
Above Grc*.uid Ci~nts of India Mark~II Hazidpi~
of India Watt II Pw~

SI Q~. Description

01 8 Box Bolt M12x1 . 75x40 W/Nut
02 1 !~c Bolt M12x1.75x20
03 1 Hox Bolt H/Tons M10x1.5x40
04 1 Nut MlOxl.5 Nylock
05 9 Washer M12 x
06 1 ~ M12 x 4ma for Axle
07 2 Ball Bearing (6204ZZ)
08 1 HandleAxle
09 1 SpacerHandleAssy.
10 1 Chain with C~ling
11 1 Handle Assy.
12 1 H~ Assy.
13 1 Inspection Cover, Heed Asey
14 1 Water Tank
15 1 P~mçStand/Pedestal Assy.

__________________ Table A. 4 Cclnponerit Parts of Cylinder
___________________ of India Mark II Haridpump

SI Q~y. Description

01 1 Plunger Rod
02 2 ReducerCap 1 1/4”
03 3 Sealing Ring - Lthr/Rbr
04 1 Plunger Yoke Body
05 1 ~r Seat Retainer P1 Vlv
06 1 I~r Seating P1 Vlv (small)
07 1 Plunger Valve Guide
08 1 Spacer P1 Valve’
09 2 Cup Washer - Lthr/Rbr
10 1 Follower P1 Valve
11 1 Cylinder Body
12 1 BrassLiner
13 1 Rbr SeatRot, Chk Valve
14 1 Rbr Seating Chk Vlv (ing)
15 1 Check Valve Guide
16 1 Check Valve Seat
17 1 HoxNutP.il2x 1.75

Figure A.6: Cylinder Assembly of
India Mark II Harv3~xmip
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A. 6.3 ~ of DeepWall ~~k~is

Figure A.7 s1u’~the action of the cc c~nts of the punp cylinder in lifting
weter to the surface. £L~ cylinders of deep well are nsually located
belci~the wetex level to prevent l~ of priming.

Figure A.7

Sc1~tic of Qperatici~of Deep
Mall Pt~ Cylinder

11~weter is lifted to the surface by the reciprocating
assembly. ~ sequ~ of events are

11~weter in the cylinder is raised arid note weter
enters the cylinder thra~hthe foot valve. Upon
cosipletian of tie upatroke, the foot valve cleses by
gravity, trapping the weter in tie cylinder;

~e plunger valve opens, allowing weter to p~ into
the cylinder. ~an tie plunger asse~lyreaches the
bottem of the cylinder andstopa, the plunger valve
cleses, trapping the weter above the plunger assembly;

Mare weter is lifted up tie drop pipe andmrs is
introducedinto the cylinder. C~each stroke tie
pro~ is repeatedwit 11 weter cosi~sout of the p~np
SpOut;

If the foot valve is helding weter well, tie riser
pipe sheuldnsually remain full of weter. Water
sheuld then be delivered at the (above surface) ~p
spoutwithin a few strokes if nct on tie first.

A.6.4 St~ for Installh~ ma TrvIJ~lib&lk II De~Mail P~

fle depth at ~ich to set the cylinder, and tie aWra~xriatetypes arid qnsntity
of riser mains arid connectingrods, nnist have beenpredeci~basedon
interpretation of p~pingtests arid weter quality analyses. Table A.6 (A-0)
six~ graphiceily the stepo involved ~thile Table A.6 (F) gives a checklist to
ensure that the installation is properly completed.

f~1ii&ckirgof ~ cy1In’~r;

action of the plunger

a) First u~tr~e:

b) D~s~itic~ke:

C) !~L içustz’oke:

d) Closing of POot
Valve:

a) Tighten
nrectlcre:

Open cylinder arid tighten all foot valve arid piston
~uect1a~. R~es~lecylinder and tighten both arid cape.
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b) Mat-test cylinder: Placecylinder in becket of weter and p~npby hard.
If weter is not delivered or foot valve laske, replace
the cylinder or correct tie problem.

Oft arid thread riser pipe

a) Maasurearid cut tie riser pipe to length. Allow for tie length of tie
cylinder arid the distar~ from tie point at ~ith tie well depth~
n~asuredto the ~e of the pap.

b) Thread tie drop Wipe loose cuttings and dirt fran the end of the
pipe as foll~: pipe;

Threadtie die on the pipe until tie teeth begin to
bite into the netal;

Apply cutting oil or ani.nal lard liberally to tie arid
of tie pipe;

Cut tie threads by turning the die clockwise 1/2 turn
and tl~i counter;

Clockwise 1/4 turn to allow cuttings to fall a~y.
Continue in this marrer until approximately 3 to 5 ca
of threadshave beencut;

Carefully resi~vethe die witbout daragirg tie threads
arid wipe any loose cuttings off tie pipe with a rag.

Install cylinder, &‘u~ pipe arid plunger rod to desireddepth

a) ~roughiy brush tie pipe arid rods threadswith a stiff wire brush to
renovedirt arid rust. Wipe the threadswith a clean rag arid apply grease
to the rod threadto nake future disassaritly easier;

b) Attach a length of plunger rod to the rod section in tie cylinder.
Tighten the connectionarid lock nut;

c) Attach an equal length sectionof riser pipe to tie cylinder. Use Teflon

tapeor a pipe joint caiçourd on the pipe threads arid tighten firmly;

d) If used, attach a strainer to the bottom of tie cylinder;

e) I~r the portion of riser pipe assemblyinto the well. Secureit with a
pipe clam or tripod;

f) Put a section of plunger rod inside an equal length section of riser
pipe. Raise thesesectionsover an already lcw~redportion of riser pipe
asse~nbly,connect the plunger rod first (be sure it is very tight). Apply
Teflon tape or pipe joint coapourxi to the drop pipe threadsarid then
connectarid tighten the drop pipe. Again, aiweys wipe the threads clean
before applying Teflon tape or a pipe joint ccs~oundarid joining sections
of pipe together;

g) Continueadding sectionsof plunger rod arid riser pipe until tie desired

cylinder depth is reached.

Attach drop pipe to weter tank;

Screw the drop pipe firmly to the weter tank. Using the lifter pipe and
lifting sponnersl~r the v~tertank onto the pedestal. Bolt tank to
pedestal.
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~t 1’~u~rod to ~iz~ ~th arid thrwed

a) Push tie plunger rod down to tie lcwiest position (until it cannot be

~ any further);

b) lbrk the rod lever with tie top of tie ~ter tank with a hacI~ or

scribing tool;

c) Raisethe rod up as far as possible. Place a rag into the ~ter tank to

keep rod cuttings £LCdfl falling into tie well;

d) Clamp tie rod with a rise or clamp;

e) Cut arid threadtie plunger rod following the sameprocedureas for the
drop pipe. This step eusuresthat tie piston assemblywill be centeredin
the cylinder. ‘lie stock arid die (M12) ~t havea guide as well in order
to attain a straight thr~

At~ pl’~ rod to b~d~~ly

a) Removethe inspection cover fran tie h~ and l~r the headonto tie

weter tank;
b) Screwthe chain section onto the rod. Tighten the connectionarid the lock

nut firmly;

c) Using a bar, lift the lead off to tie tank arid remove the rod clamp. Then
bolt tie i~ to the tank;

d) Insert the handle thrat~ghthe headand bolt the chain firmly to tie
handle. Insert tie axle through tie handle arid tighten retaining nuts on
axle.

Test tie ~

Perform tie following tests to check for leaks in the assembly. Allow tie
pz~pto stand idle for 15 minutesbefore puinpirg again. Ideally, vmter should
flow out on tie first or secondstroke. If it takes more thanone or t~
strokes, there may be a leaky foot valve or leaky joints. This situation is
inconvenientto the userssince they may have to operatethe pump a long time
before it delivers weter (especially ~tien the weter table is deep). The pump
sh:,uld be r~ved arid the causeof the leak determinedarid corrected before
reinstallat ion.

Iaiieic~tetie

Apply grease to the chain. ‘lie handle bearings are sealedarid do not need
lubrication.

Disinfect tie iarll;

After installation of the haridp.nnp, desinfection is carried out with bleaching
povder (calcium hypochloride). The amount used in each borewel1 should be a
function of the volume of weter arid the level of contamination. In practice
it has been found l~ver that 12 grama of calcium hypochloride mixed in 3
litres of ~ter (fran the borewell), arid re-introduced with a plastic tube arid
funnel is sufficient. ‘lie haridpinnp should be left urioperational during a
period of 72 hours after thich 10 to 20 minutes of pumping suffices to extract
tie residual chlorine so that it reaches the ~i0 maximum recaimenied level of
0.05 nc/I.
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Figure A.8: Graphical Illustration of StepsUndertakenin Harid~np
Installati~_~

Lay out pipes and connecting rods
Check that pipes and rods are threaded 40
Check that all thread; are good and clean

Open cylinder with the
help of heavy duly
clamp e wrench and
chick that piston and
loot.valvo are tight and
properly assembled

0 Check rods are litted with chuck nuts
and coupling;

Use check nut

Re assemble cylinder

it rods have couplings welded at one end.
it check nuts at the Other end

r~ia~esure you heve spare check nuts

Qc..Ci

Screw first pipe Into cylinder
Use tooting compound

Tighten fully~fl~1~DJ~
Wipe oIl excess looting compound

::~:~uh ~ tfliewa~.rr.niODenrflO~O~hai

El
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0 Remove
rod clamp

[~
Now make sure that -

o When you pump, the handle touches the top
and bgttom t;ops If it doeo not then remove
head end check the setting ol the top
connecting rod Rater to Step 16

o Connecting rod moves up and down l’eely in
guide buth lilt does not lheo the nd hat
been bent while threading

o ‘You have threaded chain cntjphng latiy çn to
connecting rod, end you have rightened the
lock nut lully

o You hive tightened aile nut and bch nut
fully end the eete is lamly retained

o You have tightened chain unuhot bad and nut
lully
You have greaned the chain

o Alt 8 flange bolts err tight end you have
lightened the lock nuts fully

o You hive left nothing inside the head

[ Now frtlnspectton cover 1
~Tighten cover bolt lullLJ

c Mahe su’e that all toolt and unused oui a
etean and loaded on the sehicin
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A. 6.5 Prica List tar 0~ct~ts, ~mre~rts arid Installation Materials for
IM)IA MAJ~C II H~ii,1~~

TablesA.3, A.4, A.5 (A & B) arid A.6 (A & B) lists the requiresents. (with
1986 prices in US$*) of }iardpimp Ass~nb1y Components, installation materials,
tools arid sporeportsneededroutinely for haridpwnp maintenance.

Table A.5 List arid Prices of Above Ground Ccznponentsfor India
Mark II Haridpump

* For conversion to Naira multiply all values by current
“Autozui~uzMarket Rate”.

DESCRIPTION I QNTY UNIT PRICE
Set (US$)

i

IT~4 I PART/TRACER
I~b.I

i. ri~ii—ooi
I 2. t’~ll—002

3. I l’~1l—003
4. MO11—004

I 5. ~ M0ll—005
6. J
7. I MOll—007
8. MOll—Oll

J 9. MD1l—012
I 10. MOll—013

11.
12.

MO1l—014
MO11—015

ConversionHead/HandleAssy-STD 1 40.00
Cony. Heth/Harxile Assy-Extra Deep 1 50.00 I
Cony. Heai/Hars3.leAssy-Shallow 1 I 50.00
~ter Tank—Std 1 1/4” 1 25.00 I
~ter Tank — 1 1/2” J 1 p 25.00
~ter Tank Open Top — 2 1/2 “S’lD 1 J 25.00
Pump Stand/PedestalSTD I 25.00
Cylinder Cauplete STD 1 1/4”S’rD p 1 p 25.00
Cylinder Complete S’ID 1 1/2” 1 J 30.00
Cylinder Complete Ex Deep 1 1/4” 1 J 35.00
Cylinder Complete Ex Deep 1 l/2’~ I 1 I 35.00
Cylinder Co~lete ODen To~2 1/2” 1 I 35.00

Table A. 6 List and Prices of SubeurfaceComponents for India Mark
II Haridpump

‘

Ilmi PART/TRACER DESCRIPTION QNT? UNIT PRICE
INo. Set

1. M020—O01 ConnectingRod M12x3m GI I 6.50
2. M020—002 Conriectirg Rod M12x3m SS I p 16.50
3. p MO20—003 ConnectingRod W/Free Nut Ml2x3n~Sf 18.00
4. p M020—006 Riser Pipe 1 1/2” x 3m PVC I 6.00
5. MO20—007 Riser Pipe 1 1/4” x 3m GI I 8.00
6. MO20—009 Riser Pipe RT 1 1/4” x 3m SS I 35.00
7. MO20—O1 1 p Riser Pipe 2 1 / 2” x 3m GI I I
8. MO20—012 Riser Pipe RT 2 1/2” x 3m SS J
9 £‘~)20—013 Socket 2.5 inches ! 0.20

10. J M020—015 Guide R’~SS Riser Pipe 1 1/4”TD I
11. I M020—016 I Guide R’~SS M~er Pipe 2 1/2” 1
12. M020—017 0—Ring ~r SS Riser Pipe 1 1/4”
13. I M020—018 I O.~ngRT 55 Riser Pipe 2 1/2”

I
I

14. M020—020 Adapt SS RT Fern x BSP Male 1 1/4” I
15. M020—021 Adapt 55 RT Male x BSP Fern 2 1/22 I I
16. MO20—022 I Adapt 55 RT Fern x BSP Male 2 1/2” I I
17. M020—023 Adapt SS RT Male x BSP Fern 2 1/2” I I
18. I MO20—024 Thread Tape Roll 1.00
19. M020—025 Lub Grease Food Grade 1 kg I 58.00
20 MO20—026 Lub. Grease (All purpose)— 1 Kg 1.50

.1

Naira/US$
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Table A. 7 List arid Prices of Tools arid Installation Materials for
India Mark II Handr~imp

!
IIT~4

No.j
I PART/TRACER DESCRIPTION

I
I QN~1

set p
A STANDARD TOOLS - SET (Cost per Set US$ 150.00) I

I 1. p M030—OOl p Button Die M12x1 .75 I 1
2. MO30—002 Handle for Button Die 1
3. P1030—003 I Die/stock Set 1 1/4x1 1/2”BSPI 1
4. P1030-004 p Pipe Wrench 6OQiin (24”) 1
5. f P1030—005 Pipe Wrench 450 m (18”) I I
6. p P1030—006 I Spanner—Double&ded M17*119 2
7. P1030-007 I ScrewDriver 30Cm I 1
8. P1030—008 Ball Pein Baniner 1 1/2 k~ 1
9. I P1030—009 Hac~~,i Frame W/Blamie 1

10. I P1030-010 Oil Can - Press Type 1 I
11. P1030—Oil p Wire Brush 1 I
12. P1030—012 I Half Round File 25Ommn I 1
13. P1030—013 Flat File 25Ormn 1
14. M030—014 Adjustable Spanner30Cmn 1 I
15. P1030—015 I Chisel 6” 1
16. P1030—016 Centre Punch 1 I
17. I P1030—017 I Spirit Level I 1
18. P1030—018 p Measuring Tape I 1 I
19. M030—019 Pipe Cutter 2” p 1
20. I M030—020 I Tool Box STD Tools 1 I
21. P1030—021 I Nylon Rope 3m x 75rn 1 I
22. p M030—022__I_Screw_Driver_100_me 1 I
B SP~IALTOOLS SET - IND P!C II (Cost per set 05$ 300.00)1

1. I !‘1041—001 I Self Locking Clamp 1.25 “ 1
2. I P1041—002 I Tank Pipe Lifter 1.25 “ 1
3. P1041—003 Couplir~Spanner 1
4. P1041-004 HandleAxle Punch 1
5. P1041—005 p ConnectingRod Lifter 1
6. p P1041-006 I Crank Spanner (Ml 7*119) 2
7. I P1041—007 I Lifting Spanner 1.25 “ 3
8. 1 P1041-008 ConnectingRod Vice I 1
9. I M041-009 I Chain Couple Su~ortTool 1

10. I P1041—010 Bearing Press Tool I 1
11. l MO41—O11 I ‘tool Box I 1
12 P1041—015 Heavy Duty Clamp 2.5” p 1
13 P1041 016 I Tank Pipe Lifter 2.5” I 1
14 P1041—017 I Lifting Spanner 2.5” 3

.1—_P1041—018__I_FV_Extra_Tool_(I.M.O) I 1

Figure A.9 Special Tools Set - India Mark II

-~

3 ~-
5

6

SPECIAL TOQL$

(I) Tank Pipe LItter

(2) 5.11 LookIng Clemp

(3) Co,..pllng Spanner
(4) ConnectIng Rod Litter

(5) Handle Axle Pinch

(6) LiltIng Spanner

(7) Chain Coupler SupportIng Tool
(6) Connecting Rod Vice

(9) Crank Spanner

ç~J

- INo

- 1 No.

- 1 No

- INo.

- 1 No.

- 3No
- I No.

- 1 No.

- 2No.
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Table A.8 HandpumpSpareparts (Recarv~iendedQnty par 10 Pui~s
Years)

for 2

UNIT PRICEIIT~1 I PART/TRACER I D~CRIF~ION (~1’Y
No.1 No. I I Set I (US$)
A PtI4PHEAD SPARE PARTS (ABOVE ~UND ASS?.L

1. SP0701—A001 Hex Bolt !412x1 . 75x4Cbiin f 50 I 0.15 I
I 2. SPO7O1-A002 I Hex Bolt M12x1.75x2C~mn(InspCover)I 10 0.10

3. 5P0701—A003 Hex Bolt H/TensM10x1.5x4~n 10 0.20 I
I 4. J SP0701-A004 J Hex Nut M12x1.75nin GIrn 50 0.05 I

5. SPO7O1—a005 Hex Nut M10 x 1 5~nNylock 10 I 0.15
6. SPO7O1—A006 Hex Nut M12 x 1.75n~nSS 10 0.30 I
7. SPO7O1—a007 I WasherMl2x2riin I 50 I 0.50 I
8. f SF0701—A008 f her Ml 2x4nin (~r Axle) 10 0.08

*9 SPO7O1-A009 Ball Bearing HandleAxle STD I 20 I 5.00 I
I 10. SP0701—A010 Handle Axle SS 5 2.00 I

11. J SPO7O1—AO11 SpacerHandle Assy. 10 I 0.20 I
12. SP0701—A012 J Chain with Coupling 10 4.50 I

l 13. I 5P0701—A013 Handle Bar Assy J I I
(W/O Brg /x Chain) Std 2 I 20.00

14. I SPO7O1—A014 I Re~IAssy S1~)(W/0 Handle & Brg) 1 ( 30.00
I 15. I SPO7O1—A015 Water Tank STD 1 1/4” I 5 I 25.00
I 16. SPO7O1—A016 I Inspection Cover I 2 3.75

17. SPO7O1—A017 Ball Brg HaixUe Axle E,c. Deep 6 I 5.00 I
18 I SPO7O1—A018 Handle Bar Assy I

(w/o Brg/chain) ~CD I 25.00
I I I I

B CYLINDER SPARE PARTS I
1. SPO7O1—B001 Plunger Rod Ml 2x45C)tmn GI 5 1.50
2. SPO7O1—B002 Plunger Rod M12x45~nSS 2 3.50 I
3. SPO7O1-B003 Plunger Rod M12x54~SS 2 4.00

I 4. J SPO7O1—B004 ReducerCap SID 1 1/4” 5 I 2.25*5 J SPO7O1-B006 Sealing Ring, Leather 50 J 0.50 I*6. I 5P0701—B007 Sealing Ring, Rubber (Nitrile) 50 I 0.75
1 7. I SP0701—B008 Plunger Yoke Body S’IDO 2 3.80
I 8. SF0701—B009 I Rubber SeatRetainer Plunger Valve 2 1.85

9. SPO7O1—B010 Rubber Seating,Plur~er Valve(~in1lf 20 0.15
I 10. 5P0701—B011 I Plunger Valve Guide I 2 I 1.00
* 11. SP0701—B012 Cup Washer — Leather I 1.00

SPO7O1—B013 J Cup Washer— Nitrile Rubber 50 J 1.50
13. J SPO7O1—B014 I Spacer, Plunger Valve 2 2.00

I 14. SPO7O1—B015 I Fo1lc*.~r, P1uri~jerValve SID 2 4.00
15. SPO7O1—B016 Cylinder Body W/Liner 2 15.00
16. SF0701—AOl7 Brass Liner f seeabovef above

1 17. SF0701—B018 I Rubber Seat Retainer Chk Valve I 3 I 1.00
I 18. I SPO7O1—3019 Rubber Seating,chkValve (Large) I 20 0.20
I 19. SPO7O1—B020 Check Valve Guide I 2 2.00

20. SP0701-B021 l CheckValve Scat I 2 I 2.30 I
21. SF0701 —B023 Hex Coupling M12x50n~nSS I ~ I 2.50 I
22 P SPO7O1—B024 Follc~r Plunger Valve Ex Deep 1 J 6.00 I

I 23. p SPO7OI—B025 Hex Coupling Ml2x5Onmi GI 1 3 1.00 1
I 24. J SPO7O1—B026 j 0—Ring Foot Valve (I.M.0. 2 1/2”)l 20 I 1.00 I
*Ri~b~r(Nitrile) preferred
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A.7 ~a.zs’r P~NN~ ?~DIT~M~~Ar(Z~

£L~ following sI~ildbe useful in guiding the MaintenanceTeama/Hart~pjn~
Caretakersin their functi~:

A. 7.1 R~ti~~Ir~ectim - ~ a J~ith

1. Carry out Flow Test for correct dischargefrom the Pump.
2. Open the InspectionCover, clean Inside the head.
3. Cleanthe chain assenblyar~1Grease.
4. Checkthe chainanchorbolt for proper fitn~nt, tighten, if
5. Tighten all loose bolts ar~nuts.
6. Firxl out ~ther the pimp base is loose in the fourx3ation.

arrange for fresh fourx~at1on.
7. Check Bearing play on }~nile Assy.
8. RecordMater Quality—visusl.
9. Recordcomplaints from Harx3p.impusers.
10. Clean drainage& environs.

necessary.

If loose,

A.7.2 Routlie Service - Ck~eA Y~r (10 - 12 ?txithe)

A. ~camine the p.~npcarefully ar~checkwhether:

1. DIscharge is satisfactory (carry out Flow Test)
2. Check Bearing Play on }Lar~le Msy.
3. Guide t:*ish has excessively ~rn out.
4. All bolts, nuts ar~ ~shers are in position.
5. Chain has ~rn out.
6. Roller chain guide is excessively~rn out.

B. Pull out the pimp ar~follow the instructions given below:

1. If chain, bearing ax~spacerare dan~ed,replace~rn out components
accordingly.

2. If roller chain guide Is badly warn out, replace har~ileassembly.
3. Di~ntle Pump Cylir~er - inspect ar~replace ~rn out matal Parts.

Replaceall Cup Mashers, Seal Rings & Rubber Seating.
4. Check all sub-assembliesfor crack in ~ld arx~other visual defects.

If defects are serious, replace them.
5. Look for rust patches. If seen, clean them with a wire brush or

sarxlpaperani apply anti-corrosive paint.
6. Cleanall ConnectingRods ani Riser Pipes with soap ani ~ter.
7. RepaIr/ReplacedamagedConnectingRods ar~1Riser Pipes.
8. Check (seasure)Total Depth of BH. ani Static Water Level.
9. Re-1i~taii the ptm~pas described in the manual ani carry out Flow

Test.

A.7.3 Ret~,rtir~Fuzi~tS

~ formats, generatedon computer (ani available for use) on A3 size sheets
have been reduced to A4 ani attached for reference. The first, entitled
“Platform Construction ani Hanipump Installation” should be used when the
harx1p~mipis first Installed while the seconi, entitled ~Handpi.vnpMaintenance
Report” must be usedwhen uniertaldng routine servicing or overhauling of
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Table A.? presentsa checklist to guide the Caretaker in

Table A.9: Guide to Trouble Shootinq

his v~rk.

Trouble Cause Remady
(1) ~ handle ~rkz I (a) Riser main cracked (a) Replacethe Rising

easily bat no flow (b) Cylinder cracked 1(b) ReplacecyLinder
of ~ter 1(c) Valve seals v~z’nout (c) Replacevalve

seals
I Cd) Piston cupo d~ntiged (d) Replacethe cupa
I (e) Connectingrod or I (e) Pull out the pimp
I piston disconnected. and join the

I ~inectIng rod or
the piston where

I nec~ary.
I I
Cf) F~otValve assembly (f) Refit the

I dismantled. 1 components,
I tighten and dot
I pinch.

t(g) Plunger valve (g) Refix the
1 Assembly di~ntled ccx~~onents,
I tighten & dot

I pinch.
I(h) Mater level ~ 1(h) E~cterx1the length

doi~ below cylinder of riser pipes.
(2) ~ll Mater Flow I (a) Valve seals ~rn out I (a) Replace valve

I seals
1(b) PIston cups damaged 1(b) Replacethe cups

(3) Delayed Mater flow (a) Leakage of foot valve (a) Check seals on
(i.e. s’~terflow I foot valve
starts after several I replace them
strokes) p if ~rn out.

I I Tighten the nut
I firmly. Clean the
I valve seat.

1(b) Leakagein rising (b) Refit all joints
I pipe assembly. on riser pipe, or

replacer~n~cied.
(4) Foldii~of chain 1(a) Piston cups gettIi~ I (a) Overhaul the

during return stroke. janm~dInside I the cylinder
cylinder I and replace

piston cups
~(b) Connecting Rod ~(b) Check and
1 ler~thIncorrect follow Manual.

(5) Unusual noise during (a) Stand assembly
operation J flange not levelled

properly
(b) Bent conr~ctingrod

(a) Level the flange

(b) Changethe
defective rod.

(6) ShakyHanile (a) Loose handle axle nut. I (a) Tighten handle
I axle

(b) Marn out ball bearing (b) Replaceball
bearing

Cc) Spacerda~ged (c) Replacespacer
1(d) BearIng Seaton (d) Replace Handle

HandleAssembly ‘brn. Assembly
(7) Handp.~ploose in

its fowx~atIon.
Crackedfoundation Repair d~nagedarea

and allow ce~nt to
J set for a~week.
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1~ Caretaker im~tbe on the lookout for the follow:Ing defects which can
seriously interfere with the perfoxmanceof the p~ip.

Fig. A.lO:

HANDLE

SHAKY

Com~Defects That must be Quickly Corrected

PUMPING

DIFFICULT

OELAYEO FLOW

(you have to

pump many

times before

water comes

a) Marn out Handle Bar b) Rusty Chain c) Rusty ConnectingRod

d)
WEAK F1,Ow
OR
NO FLOW

e)

HAND-PUMP

LOOSE IN ITS

FOUNDATION..
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A.8 W~1DJESFCR ‘fl~AflWE CF ~JEW’3

The follc*iing functions sI~fld be clearly commmicatedduring training of

harxI~npAttendants. They s1~uld:

~Cp13ifl tC) ~ tt~ ~j- 1iaiiiil1i~ of I~rdp~ ee foll~

a) Stand directly behind tI~ handpump

b) Use l~ strokes, not s~rt or~s

c) Do not block the spout by hand

d) Do not force any objects into the openir~ of the he~assombly

- C~~l tt~~s inter Into a gaz~t,dra.tn or •_ pit;

- Keep tl~ t~rz~p~and tt~ar~ arairxi it c1~i ~ free of refL~e;

- If tke tEndp~ breeksdc*ai inform tl~~tr authrity i~1f’it~1y;

— fl~.tfl~1fl the her~Ip~l~ b~*

~xpla.1n to ~ thet inter from a hendp~is bett~ for their )~lth
than~ter from a pcul, river or cp~i~ll;

- Mvise the 1~exsto collect inter fr~ ~4~iip with c1e~n~it~di~&~i, ~
to keep it cavermidin’ing trar~portto, ~d ~ In, the Iu~e;

- 1~cew~2 a tIz~, throi~h the VU1~ Q~~ittee,~i ~ fc~u1
littering raemiseeor t~~~rirgwith IIIp~.iq~

— A~ist (and leera from) the ~retaker In Hmd~ ser~rlcing.

A.9 ~JI~D~ P~U~

Use of pocterssuch as that shc*~i in Figure A. 11 could su.çort the Attendants

in performing their functions.

Figure A. 11: Hints for Optij~l Operation of }I&x1p~npe

ATTENTION
- MOVE HANDLE SLOWLY, OVER FULL STROKE
- DO NOT BANG HANDLE AGAINST STOP

- EMPTY BUCKETS IN GUTTER ONLY
- KEEP ALL NUTS AND BOLTS TIGHT
- KEEP PUMP AND SURROUNDINGS CLEAN
• DON’T LET CHILDREN PLAY AROUND WELL
- KEEP CATTLE AWAY FROM WELL

-USE SPILL WATERFOR IRRIGATION



‘z~t
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A .9. 1 ~t It~s for R~ir~rat.taiof t~r~r’~

Table A.1O: Cost Item for R~minerationof Caretakers

IEstimated Cost of
ITin~ Required Iservice (Naira) I

A. IWI’INE n~~~ric~(Once or Twice/t.t,nth) J_____________
I 1. Inspection and Flow Out~itTest 1—3 hi’s. I 5—10
J 2. Clean & lubricate chain I I I
I 3. Check and Tighten all Bolts/nuts

on Stand, Mater Tank, Chain connection I I I
4. Checkand repair Platform (cost excludes I I

ceit~nt) I
5. CleanSurroundings I I I
6. Check Bearing Ply on Handle Assy. I
7. Record Mater quality - visual
8. Recordcciz~laintfrcin user Ccxanunity for I

further renrdial maasures
B. YEARLY S~WICIN3(10 - 12 ~iths) I I I
1. Inspect and Record Flow out~*it I 1/2 hi’s. I I

I 2. Pulling out of Pump Installation I 1 1/2—2 hi’s. 40.00
I 3. Check Total Depth & S.W.L and Ccir~re I I I

with original record 1/2 hi’s. 5.00
I 4. Clearing of pipes ~ connecting rods. 1 hr. I I

5. Take apart Pump cylinder; clean, replace I
v~rnout parts, reassemble and test. I 1/2 — 1 hr 15.00 I

6. ~e~i~~l_Pi ~l~’i_o~t~. 1 hr. ~_ - I
I I I

Sub Total J 3 - 4 hi’s 80.00 I
~C. 0THERCHA~ I________

I 1/4 hr. I 5.00 II 7. Cut and Thread each Riser Pipe
8. Cut and Thread each connecting rod 1/4 hr. I 5.00 I
9. Transport Installation Tripod and Riser I I I

Pipes/Connecting Rod f rem LGA store I I * I
I I I I

D. B~X R~AIRS I IRate as 2 and 3
be decided betweenCcimmin.tty and Caretaker

A. 10 Pfl1fl~DI3 CF VLLI”I flFL~~ftW~IC~

Succ~ of any Maintenancesystem requires effective and efficient maans of
reporting so that variations f rem normal perfon~nceor breakxk~i~smay be
speedily ackiressed. For hartipumpo the need is great since by virtue of their
limited service coveragea large number are required for extensive service,
and unrepairedpumps may be a disberiefit to health becauseof reversion of
Users to poor alternative ~ter sources. Thble 7 sets out the minimum data
required for a well run maintenancesystem.

11~single reporting for~t will:

a) Allow participation by Caretakers, LGA and Project. This will enable
Project ~nagenient to continuously review and, if necessary,adjust the
operations of VLCM.

b) Provide an inI~iilt mechanismfor phVsical, financial and performance

x~nitoring.

c) Provide checklists for inspection by the Caretakersand V~’ s.

It is so structured that literate (in English) Maintenance personnelwill,
with adequatetraining, be able to cemplete it using the instructions
incorporatedin the form. They must therefore form an integral part of any
}bzxij*rnç MaintenanceTraining courseso they canbe routinely used.








