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ASSESSMENTOF TECHNICA.L ASPECTSOF

PROGRAMME IMPLEMENTATION AND THE

FEASIBILITY OF A REPAIRAND CONSTRUCTION

WORKSHOP TO SUPPORTTECIINIICAL DEVELOPMENT

AND MAINTENANCE IN THE INTEGRATED AREA BASED

PROGRAMME: UUKWALUUDI

1. INTRODUCTION

1.1 TheUNICEF, Council ofChurchesNamibia,and Government
ofNamibiasupportedIntegrated Area BasedProgranime(IABP), in
Uukwaluudi basengagedin anumberofcommunitybased
developmentinitiativescomprisingcommunityhealth,, water and
sanitationandincomegeneratingprojects.

1.2 The following reportconstitutesa technicalassessmentof
thevariouscomponentsoftheprogranimewith suggestionsrelaXed
to thetechnicaldevelopmentandneedsofeachaspectofthe
progranime.

1.3 Thereportalsomakesan evalua1ion~ofthepossibilitiesof
establisbing,operating and maintaining aviableartisan
workshop, both in directsupport ofthecommunitythrough
possiblesalesofmanufacturedor repaired goodsand indirectly,
tbroughthesupport of theIABP in its generaldevelopment
interaction with thecommunity.

2. BACKGROUND
Uukwaluudi forms a constituencyofOmusati, a newly formed
region within fonnerOwamboland.
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2.1 The Oshanasystem.

2.1.1 Becauseoftheunusualnatureandits effecton the
life andoverall potential developmentofthedistrictan
understandingofthetopography andphysical characteristicsof
thedistrict is essential.

2.1.2 Theentireregion isa partofan extensivesandyplain
reaching someseveralhundred kilometres into Angola and
stretchingdownto thevastEtosbaPanarea.This isan
intemallydrainingbasinwithouttheclearlydetinedriver
systemmore typical ofa landdrainagesysteni.. Thereareno
small, catchmentwaterwaysleading from awatershedto larger
riverswith adistant,externaldischarge.Herethe terrainis
tableflat, with wide and extensivewaterwayscalledOshanas,the
edgesofwhich are not discemibleby eye, meanderingslowly from
a generally north to southdirection.

2.1.3 Oshanasform a network ofveryshallowwaterwaysand
panswithan extremelylow gradient In a seasonofgoodram,
especiallyfollowing prolongedfalls in Angola, water moves
slowly, no morethan some0,5 metrespersecond,throughout the
system,towardstheEtosha Pan. In seasonsofpoorrainfail

t wateris far lessextensivein thesystemand only accumulalesin
partsof theosbanas,evaporatinganddraininginto the
underlying sandlayers. Suchwateris in evidencefor sometwo
to four montbsfollowing cessationofthe rains andis thus
availablefor someeight to tenmontbsof the year.

2.1.4 Sucha systemhasfar reaching effecison any
developmentinitiative. Being in generalextremely shallow
waterwayswith veryslowmoving waterthereisno effectiveflush
ofwater. Thewaterways,whichareusedextensivelyassources
ofdomestic water remain throughout theseason,pollutedwith
householdrubbish, animalfaecesand carcasses.

2.1.5 With no clearly defmed water coursesthereareno
possibilities for conservingwater in typical daniswhich impound
water behindanembankment.Damsin the oshanamust be excavated
paus or tank damstakendown to an impervious caicrete layer, which
makesthemboth difficult andexpensiveto construct.
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2.1.6 Much of themedium level water is salineandbecauseof
thisandtheexceptionallyfmeKalaharisands,both at the
surfaceanddeeperunderlying levels,boreholesoffer very little
potentialfor water developmentin this area. Sandsslowly
penetrateeventhelatest synthetictextiles, permeatingthe
boreholes,destroying thepumps andclogging theboreholeswith
silt.

2.1.7 Soils, wbich havean averageconsistencyof95%sand,
areinfertile with vely low mtrogencontents.Organic
matter onhigher land is oftenas low as 1% andonly some5%
within theoshanas. AlthoughthepH is usuallyneutral thesoils
aregenerallydeficient in thethreemajor plant nutrients,
Nitrogen, PhospbateandPotash,aswell asmany oftheimportant
traceelements. Soilsthusrequire considerableiniprovement to
sustain any intensive or semi intensive cropping.

2.1.8 Although thewatertable generallylies fairly closeto
thesurfacethroughout theyear,abstractionrates of freshwater
must,ofnecessity,be at an absoluteminimum. To compound
further an already difficult water developmentpotential,the
underlying sandlevelsarehighly salt ladened. Beingan inland
basin terniinating in theEtosha Panwbich basno ouffiow, there

t bas,over themilleniums,beena massivebuild up ofsalts.
Salinity,with a subsequentsouringof land, is continually
increasingwithin thearea,due to this influx ofsaits ladened
water. As thewater only slowlypassesthrough,or evaporates
from thesystem,a precipitation ofsaits remainswhich works its
way into underlying sandlayers.

2.1.9 In many localities thereareunderlying pocketsof
impervious caicretewhich retainthe salt depositsin aproximity
closeto the soilsurfaceandwithin theplant root zone.

2.1.10Natura! salt removal is very liniited, being eitherwind blown
from thesurfacein very small ainounts,or in yearsofhigh rainfail
within thecalchmentarea,throughthecreation of
awashingeffect with a downward movementofdissolvedsausinto the
underlying sands. With a low infiltration rate into the
systemor an over-abstraction of water, the processis reversed
andsaitscomecloserto thesurface.
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2.2. Food Securlty.

2.2.1. Dry-landcropping.
Crops grown aresorghum in the lower lying oshanaareaswith
millet (mahangu),onthe slightly highermore andland beyondthe
oshana. Over theyearsavailabledraughtpower for tillage and
croppingbasdinunished.Opportunitiesto developtools and
appropriatetillage equipmentmaywell exist.

2.2.2. Food Storage& Processing.
Thedesignanduseofmalerialsin traditionalgram storesis
alwaysthemostappropriateandacceptablemethodofstaplefood
storage.TheOwambo grainstoresarelangebasketsholding
anythingfrom 300to a massive1500kilograms. Constructionis
ofsmall diametermopanesticks, which arebound into a
continuousplait, onecoil beingsewnto the next. Finally a day lining
is appliedto theinsideofthe basket. The basketssit in asimilar,
substantialring supportedon short mopanepolesto keepthe
constructionoff theground. Accessto thebasket isby way ofa
removablethatcbroof Dependingon theaffluenceofa faniily andthe
areaofmahangucultivated, basketsmaybe from tbreeto tenor more
in number.

t 2.2.3 Weevilsdo not attackthe very small grainsofthe
traditional millet varieties. The newly introduced
OkashanaNol andothermillet vanietieswith langergrainsmay
bowevernot be as immuneto weevilattackandmayrequirean
adaptationto existingsystems.

2.3. TraditionalSkIlls andTools.

2.3.1 The construetion ofatraditional home isan art, developedover
generationsusing suitable andavailable materials. Two typesofroof
construction were observedwith neither requiring anythingbut a basic
tool. In fact all that is required in theentireconstructionofa
traditional village is an axeto cut, and cutto lengtli, structural poles,
invariably mopane(omusati). Theactual fixing is by lashingwith
mopanebank andmakesa mostneat andsound structure. As a result,
becausethereis no heritageoftraditional tools, thereisonly a limited
knowledgeofsuch andno methodsoftool making have evolved,
consequentlythere is no potential market for suchtools.
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2.3.2 As with both householdroofs andwails, thebasic
construction principle oftraditionalgram storesis oneof
binding. Suchmethodsandskills aredevelopedandadaptedover
time to suit prevailing conditions. Unfortunately, throughthe
rapidly changingcircumstancesofwildly growing populations,
environmentaldegradation andglobalpollution, many passive,
oncesustainable,traditional systems,have beenunableto keep
paceor adapt quickly enoughandhavenow becomeinappropniate.
A rural workshop maywell have a role to play in improving or
correctingsuch situations.

2.3.3 Traditional eraft work is restrictedto householdneeds,suchas
gram andmeal handling baskets,all ofwhich aremade within the
homeby women. Thereareno local salesofbasketsor other fibre
crafi work andthusnothing which could be supportedor developed
within a workshop. Surprisingly,sincepalmfreesgrow extensively
throughout thearea, littie useis madeofpalm leavesor fibre. There is
atradition ofday potmanufacture, but thisalsowithin thehomeand
thus littie opportumty for significant sales. Again, thereis no
traditional skill associatedwith seatingsincetypically, it isprovided by
felled logsor palin freestumpsratherthanon crafted stoolsor benches.
A local market expectedto have goodsnecessaryto thegreater
communitywas,oftraditional wares,sellingonly pestiesandmortars

t for gram processin~andtheseofpoorquality from Angola.

2.3.4 Of significanceto anytechnical interventionis thedivision of
• labour. Beinganessentiallypastoralareathe livestock becomethe

chiefresponsibilityofmen. This responsibiityextendsto plowing but
it is thentheresponsibility ofwomento plant andcultivate crops.
Harvesting hasapeak labourrequirement s~theentirefaniily is then
involvedbut it againbecomesthe responsibilityofwomento thresh,
winnow andstore grain. Howeverwerk is sometimesundertaken
çollectively through“ondjambi”, when anumber of faniiliescome
together to work in rotation on eachfamilies land. Within the
household,menareresponsiblefor obtaining building materials,
essentiallymopane,andfor generalbuilding construction. However,
of thetwo building designs,oneconstruction isvirtually a male
prerogative andtheotherafemale. Women arethen responsiblefor
building andgrainstore maintenanceandfor providing baskets,pots
andjans. This on top oftheroutine work of drawingwater, gathering
andfetching firewood andprepaning andcookingmeals.
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2.3.5 It should be notedthat in manypartsofOwamboland
increaseddemandsfor wood suitablefor construction,aswell as
for fuel is leading to someareasbecomingseverelyde-forested.
Howevertherearemixed understandingswith regardto this, some
consideringthatthetraditionalmelhodsofhigh timberuse,lead
to increasedenvironmentaldegradation,throughthecuttingof
suchsmallwood andparticulanly,throughthestrippingofbank
whichkilis thefree. Others howeverfeel thattherearestill
extensiveareasofmopaneandthatsuchpracticesin fact
encouragemopanegrowthby clearingout youngscrubandassisting
theyounggrowthto mature. Someconsiderthat coppicing,
hai-vestingthemainstemsothatseveralstrongsidesternsgrow
out, is a desirableandsustainablemethodoffreehusbandrybut
othersstil encouragethefelling of mature frees in forest
areas,consideringit betterto clean land for natura! regeneration.
Whateverthe persuasion,it must be acknowledgedthat mopaneforests
areoverusedanddeterioratingandthat somemanagementcontrol is
necessary.

2.3.6 The toolsobserved,whetherat a householdor commercial level
wereextremelywell caredfor. Two pangasfor instance,eachhada
leathercovershninkonto thehandle,thusextendingthelife ofthetool
andmaking it considerablymore comfortableto use.

t 2.3.7 Although T found literatureandold picturesofblacksmithing
in Owamboland,aswell as receivingoral confirmation,no evidence
wasfound to support thepresentexistenceofthistraditional

• skill. This, in spiteofostensiblygoodprospectsfor thetrade,
with somuch scrapsteelavailable from vehiclebodies,chassis
andsprings. As well asanapparentoverall dearthof
traditionaltools two otherpossiblecluesto theapparentloss
ofthis art are, thewidespreadavailability and subsequent
preferencefor commerciallyavailable hand toolsandalack of
goodwoodofa shapesuitable for typical, traditional
methodsoffixing handlesto tools.

3. IABP INVOLVEMENT
The foregoing hasfar reaching effectson every development
initiative andthus the support technologieswhich canbe
utilised. The following componentsofthe programme each require
some form ofservice,maintenanceandrepair facility.
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3.1 CommunityHealth, Water & Sanitation.

3.1.1. Potable Water.
Surfacewater is generally polluted. Adequate,appropriale and
cheapsystemsto ensuresufficient andeffective suppliesof
potable wateraretherefore ofprimeimportance. Theadaptation
of localtraditional technologies,suchasshallowweils,
developedandpromoted througharural,artisanworkshop may well
increasebothacceptabilityandsustainability.

3.1.2. Pit Latrines.
Thesandsoilsaresounstablethatpitsareliable to collapse.
Thewatertableitself ishigh, occasionallysohigh that
extensiveslow-movingbodiesof waterareinciudedandbecome
contaminatedthroughthe pils. An artisanworkshop setup with
appropriatetools andequipmentandcognisantoftheneedfor
adequatecareandplanning may well be ofassistancein excreta
disposalsystemswhich will prevent theingressofcontaminates
into thefreshgroundwater table.

3.2. Food Securitv

3.2.1 IrrigatedGardens.
Particularlyin areasborderingon anoshanaor canal,gardens
area possibleintervention with considerableimplication for a
ruralworkshop. Tools, small scaleequipment andbasicpumps
eachhave distinctpossibilitiesfor manufactureand repair.

• Howeverin view oftheprevailingwaterandsoil conditions,
meticulous careandmonitoringmustaccompanyanyinvolvement
with irrigatedgardens.

3.3 Income Generatln~Projects

3.3.1 Brick making,
3.3.2 Fencewire manufacture,
3.3.3 Bread baking.
3.3.4 Gnindingmuis.
3.3.5 Irrigated gardening.

Theaboveareeachundertaken within theIABP and are reported on
in thefollowing section. Each could well gain support from a
rural basedartisanworkshop programme.
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4. REPORT ON TECHNICAL ASPECTSOF IABP

ACTIVITIES.

4.1 Water andSanitationPro~ramme.

PresentlytheIABP progranime consistsof:-
1. WaterHarvesting.
2. Shallow Weils,
3. SandFilters.
4. Pit Latrines.

4.1.1 RoofWater Harvesting.
This aspectof theprogranime isprimarily oneofroof water
collection from corrugated iron (zinc) roof~,wherethewater is
storedin ferrocementtanks. This initiative ispresently,
primarily, an emergencyprogramme, constructing one-offtanks on
suitably roofed buildings suchasschools,clinicsand churches.
In thisseveredroughtseveralofthetankshave beenregularly
filled for communitiesby mobile water tankers. However, with a
view to operating a householdwater supply programme, although
mosttraditional village homesarecomprisedofsmall, thatched
roofed buildings some70% ofvillages alsohad at least onezine
roofed building suitablefor equipping with a roofwater
catchmentsystern.

4.1.1.1 The existingferrocementtankconstructioninvolves the
useof re-usableframemouldsofangle iron andcomigatediron,with
200x200mmaperturex 5,OOnimdiameterwire reinforcing mesh,in
thebase,wall and top. The wall andtop alsouses13 mm
chickenwire nettingfor bothstrengthandiiiitial easeof
plastering. Unfortunatelyavailable sandsarevery fine, which
doesnot makefor strongplaster and necessitatesa lot of
cement.At thetankseenunder constructionthewalls werebeing
raisedabovethemould andtherewasinsufficient wateringofthe
surfaceoftheinitial plasterlayerbeforethesecondlayerwas
applied, both ofwhichflirther weakenthefmal tank wall.

4.1.1.2 Constructionconsistsof a baseIayer ofconcrete
(1 cement: 3 sand: 4 gravel), cementis widely available and
locally available sand isusedbut the 1 9mmgravel hasto be
truckedin 100kilometres from Ruacana. Reinforcing meshwith



•

•



two layers ofcementplaster(1 cement: 3 sand) is applied over
thereinforcingmeshandnetting. After removal of theforms an
internal layer ofplasteris applied and a final plaster
(1 cement: 1 sand)is applied to theinnersurfacegiving an
ideal wall tbicknessofsome50 to 6Omm. Flat, pre-castslabs
havebeenusedon thetanksascovers,however, recently a new
methodoffully sealingthetank with an integral domedcover has
beenintroduced. This selfsupportingcover is eastover
removablemoulds supportedon temporarytimberprops.

4.1.1.3 Two sizesoftankareinuse,bothstand1,80metres
high, onestatedto beof5,00cubicmetreandoneof 10,00cubic
metrecapacity. Onetankmeasuredhowever,with wails of 1 OOmm
thicknessonly gavean effectivestoragecapacityof 3,6 cubic
metres.At 800to 900Randsestimatedby theProgrammeWater
Consultant,for the“5,00” cubicmetre tank, this is very
expensivewater.

4.1.1.4 Suggestions.
4.1.1.4.1 The IABP shouldestablishthe degreeof
commuriityinterestin thisaspectof its waterdevelopment
programmeandclarify its position accordingly. The
programmemustestablishwhetheror not tanks areto becomea
partofa householdwater securityprogrammeor remainas
communitywatersupplies, basedat schoolsandclinics.
4.1.1.4.2 Althoughastandardsize,standardprice
tank,mayhave advantagesatahouseholdlevel there should
be betterawarenessandcorrelationoftank sizeor nuinber
to roofsizeandrainfail. Seeappendix 4. This isparticularly
importantif rooftanksareto be acceptedasamethodof
improvingtheaccessofhouseholdst~potable water.
4.1.1.4.3 1froofwaterharvestingbecomesan
integral partoftheprogranime,a viable, sustainable
systemofboth tank constructionandgutter fabrication and
erectionmust be established.
4.1.1.4.4 Alternate methodsofcoristructionshould
be consideredto reduce theinstallation costs. Thesecould
inciude, altematemethodsofreinforcing for themoulds
presently used,seeappendix 4, other methodsof ferrocement
construction andthe useofcorrugated iron tanks.
4.1.1.4.5 Brass taps arenot only easily IeR turned
on, but areprone to leaks andarean expensiveway ofclosing
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water. A lengthofflexible hosereachingto thetop of thetank
would be a significant reduction over thecostofthebibcock and
thebrick built sump into which it leads.

4.1.2 SurfaceWater Harvesting.

4.1.2.1 An experimental5 x 5 metre surfacecatchmentarea
coveredwith apolythenesheetdrainingto a five cubic metre
sub-surfacepolythenesheetlined tankhasbeentried, estimated
cost300Rands. The surfacesheetwasin agoodcondition and
may well have ausefullife ofthreeyearsor so,it did however,
containpocketsofsandin the depressionsandis a potential
rubbish trap, all ofwhich would ultimately work theirway into
thetank. Further, theunstablesurfacesandsurrounding thetop
ofthetank hadslumpedto thebottom ofthehole, making the top
unsafeandalsoreducing thecapacity ofthe tank.

4.1.2.2 Severaldesignsofsub-surfaceferrocementtanks have
beensuccessfulin similar situations,however, initial reactions
to this methodofwater harvestinghasnot beengood. Many local
peopleequatean excavationin theirhomeyardsto an impending
death andarethusreluctant to install sucha system. Although
the systemcould be sited in arable landsthiswould require
furtherfencingandprotection andstil! not overcomethe
initially outlined problems.

4.1.2.3 Suggestions.
• This water harvestinginitiative has beenausefulexperiment

but when consideringtheaniountofdubiously potable waterand
theassociateddifliculties and reservalionsattachedto the
system,it is, 1 consider,no longer worth experimentation.

4.1.3 Traditional Shallow Welis.

4.1.3.1 This is a well establishedandhiglily accepted
traditional practice, conforming to culturally acceptable
parametersofindividual rather than community responsibility for
water. When traditional values.managementsystemsand usage
methodsareapplied thesystemoffers, in suitable areas,a most
sound andfeasiblemethodofpotablewater supply.
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4.1.3.2 Thesystemgainsaccessto two united, fresh-water
supplies. To “omifima”, temporary, seasonalsub-surfacemicro
catchmentsof freshwater perchedon theunderlying impervious
caicretelayer or to thefresh water “lens” which form on theunderlying
salinewater-table. Thesevary eachseasonin their depth,,depending
on local andupper catchmentarea precipitation. The first are more
generalawayfrom the mainoshanasystem,the second,dependingon
the locality, morewithin theoshanasystem.

4.1.3.3 Traditionally, householdsdag andmanagedtheirown
weils,constructinga fairly large cisternand“lining” theupper
pariswith chunks ofcalcretebuilt on substantialtimber
cross-members.Theseweils, dependingwether theyareomufima or
water-lens, rangein depthfrom only a coupleofmetresto some,
almosttwenty metres.Three weils weremeasured,one 8,5 metres
deepandtwosix metresdeep,eachhad some500to 550mmof
standingwater.

4.1.3.4 To line suchwells, theRural DevelopmentCentre
(RDC) amongothers,constructsheavypre-castconcretewell rings.
TheRDCrings areeastal theirworkshopal Ongwediva, eight fit in a
truck for transportto a well site andare lowered into placeby truck
mounted crane. Moulds are ofheavy5,00mm plate and in three
sectionsboltedtogether, theouter hasa diameter of 1,30metresand
the inner 1,10metres,both are0,60metreshigh. Mixture is2 cement:
5 sand: 3 aggregate,thesandbeing localandtheaggregatefrom
Tsumeb. Boits areinserted into themoulds at castingfor permeability,

• a reinforcing ring at thetop ofthe ring actsboth asa handlefor moving
andas foot hoids when in thewell. Rings sit oneon top oftheother,
surfaeeto surfacewithout notched lips. The IABP programmebaseast
in-situ theconcretelining for onewell dagat Elondo.

4.1.3.5 Thepossibility ofusingsoil augers(notably the
Vonder Rig), is an automatic first response,however, experience
basshown that they do not readily penetrateeitherthe solonetz
(sandstoneand day), or calcareouslayers abovethewater
bodies,but only create..amuddy pastein them. Hand digging,
with piek andshovelhowever, canreach thewater bearing layers
andalthough laborious, is a method which local communitiescan
carryout unaided. Further, throughinnate knowledgeof
vegetationtypes,anthuis etc., the identification ofpossible
freshwater areasiscertainly somethingbest ieR to local peopie.
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4.1.3.6 RDC usesa tractor mounted soil auger, which canreach
32 metres,this howeveroperatesbestin areasaway from themain
oshanaswherethey arelookingfor at least2,00metresof
standingwaterand where hand pumps,notably the “Bush Pump” ean
be installed.

4.1.3.7 In theseshallow wells whicharegenerallybetweensix
andtwelve metresdeep,salinity is aparticularproblem. Weils which
aredeeperthan this reachsalinewaterandabstractionratesmust be
minima!, over abstraction offreshwater also introducessalinewater
into a well. It istheperchedwater table on theealcretewbieh must be
reached,without breaking into theunderlying water levels. Becauseof
the ingressofsalinewater suehweilsmay only yield fresh water for
someeightto tenmonths. Neverthelessthesewelis probably offer the
bestsolution for potablewater, particularly when usedin conjunetion
with a roofrainwaterharvestingtank.

4.1.3.8 Seventraditionalunlininedwell siteswere visited north
ofTsandi.Althougheachwasfloodedfrom thenearby oshana,it was
apparent from observation andfrom interview that eachsite contained
anythingfrom two to twelve bodiesofwater. However, asall were
floodedtheywere usable. The lining, backfilling andequipping,with
handpumpsofthesewelis would improve considerabiytheavailable
potablewater for thecommunity,ensurea cleanerandmore regular
supplyofwater andmakeconsiderablyeasierthedrawing ofwaterby
women. Seeappendices5 and6.

4.1.3.9 Possibilitiesexistwithin the IABP areafor developing
welis,particularly in conjunction with an artisan workshop.

4.1.3.9.1 Moulds for pre.castingconcretewell
rings andshuttering for castingin-situ well linings can be
fabricated.
4.1.3.9.2 The fabrication andsubsequentservice
andmaintenanceofsimple low lift, low volume, inexpensive
handpumpscanbe undertaken. Oneappropriate pump, the
“Simbi” pump is aireadyon demonstration at theTsandi
office as is the“bucket pump”. A variation ofthe bucket
“pump”, wiuch wasreally designedfor boreholeusewould be
themostappropriatesolution to abstractingwaterfrom a
shallow water body. Assistancecanbe obtained from RDC
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which fabncatesbush pump, pump headsandbucket pumps in
its workshop.

4.1.3.10 Suggestions.
4.1.3.10.1 Inview ofthe limitedoptions forpotable
householdwater, the generallowoostandtheoverall
acceptabilityofsuchwatersourcedevelopment,this
interventionshouldbecomea more focalpointofthe
programme and, shouldbepersistedwith evenwhen some
diggings proveto be eitherdry or ofextremelylow yield. The
repair oftools, sharpeningofpicks etc. may beundertakenby
themostbasicofblacksmithequipment.
4.1.3.10.2 Theeastingofwell rings and subsequent
lining ofboth existingandnew welis shouldbe givenmore
attention witbin the programme. Concretewell rings canbe
easiiy madeby theexistingbrick making groups. See
appendix 5.
4.1.3.10.3 Simple bucket pumps should be made by
local artisansfor saleto theprogranimeandto individuals.
Seeappendix6.

4.1.4 Sand Filters.

4.1.4.1 Boththepotablewater initiatives (roof water tanks
andweils), pursuedby theprogramme eanonly provide limited
quantitiesofwater. Sinee,in general,cleanwater suppliesare
insuffieient,potablewatersupplieswill be augmentedby water
from anyavailablesource,from theextensivecanaland water
pipeline systemandfrom openoshanawater. Becauseofthe
natureof theoshanasystemit is to beexpectedthatthissource
ofwater is infestedwith E.coli andcontains~highlevelsof
organicmatterandvery fme silt in suspension.

4.1.4.2 Becauseofthissituation andparticularly becausethe
programmne is attemptingto increasethequantities ofcleanwater
availableto househoids,it is imperativethat efforts be madeto
developeffective,reliable systemsto make suchwater
drinkable. Particulariy, for instanee,when the programme
promotestheuseof“aqua rollers”, which makesit easierto
transportmorewater, much ofwhich will be from open,polluted
oshanas.



.

•



4.1.4.3 Somebasic attemptshave beenmade to filter water.
Experimentshave comprisedvarying iayersofsand andgravel,
with and without charcoal,piaced in 200 litre steeldrums.
Resuitshave sofar not beengoodandconsequentlythetechnology
hasbeenlargely ignored by all who areevenawareof it. A
particularproblem is oneofsmeli, which the water picks up
duringfiltration. Also, peopledo not expectto wait whilst a
trickie of filtered water filis a cup, andthus will simply draw
a quantity ofcontaniinatedwaterfor drinking.

4.1.4.4 Suggestions.
A lot more seriouseffort basto be givento developinga
satisfactoryandacceptablefilter.

4.1.4.4.1 There should be considerablymore
awarenessbuilding amongstthecommumtyby stafi on
potable water andtheneedfor water filtration.
4.1.4.4.2 A ferrocementcontainer,ofwhich there
aremany designs,would be abetterfilter receptaclethana
steelvessel.
4.1.4.4.3 Becauseofthe high concentrationsof
organicmatter andfine silt in suspension,high leveisof
regular but basicmaintenancewill be necessitatedwith any
systeni.
4.1.4.4.4 A systemcomprisinga floculation tank,
with or without a slowsandroughing filter, may be
necessitatedat a communitylevel. Water which is very silt
ladenmighthaveto be first passedthroughsuch a

• communityfilter systemandthenthrougha saturated,slow
sandhouseholdfilter. With theparticularpeculiarities ofthis
watersucha systemmaybe necessaryin spite ofthe
considerablymore sophisticatedleveloftechnology.
4.1.4.4.5 Whilst it hasto be acceptedthat this is
most difficult water to deal with, therehasbeena virtual
scienceofslow sandfilter systemsdevelopedwith
organisationssuch as ITDG. andWEDC in theU.K. VITA
in theU.S.A. IRCWD in Switzeriandand theCSIR in South
Africa. Each hasa wealthofspecific information and
experienceandeach,from personal knowledge, 1 can
recommend.IRCWD areparticular experts in sand filtration
systems. (Seeappendix 2 for completenamesandaddresses
oforganisationswith expertisein water filtration). Mr.
CliandraBadloehasdetails on a CSIR operatedcomputer
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programme system“Water Lit”. 1ffoliowed up this maywell
proveto beof generalassistanee,with anyoftheother above
listed organisationsable to assiston more specificproblems,
such asthat of smeil.

4.1.5 ExcavatedPans(Dams,or TankDanis).

Whilst theroof watercatchmentandshallow welis offer thebest
generalpossibilitieswithin thisparticularoshanasystemfor
potablewater,theoverall supply ofwater must alsobe
iniproved. Adequatewateris necessaryfor both livestoek
wateringandfor irrigatedgardeningto improve the local
nutritionalcapacityandto increasecashincomes.

4.1.5.1 Evaporation within theoshanasystemis some2,5 to
3,00metresannually. Approximately83% ofsurfacewater evaporates
with 17% infiltrating into theground. Any shallow water within the
oshanasis thus quiekly lost. By excavating2,00,3,00or
better 4,00metresinto imperviouscalcareouslayers,water
storagetimesmay be considerably increased.

4.1.5.2 Becauseof thelow speedofwater movement,
particularly wheredamsare well sited, siltation rateswithin
theexcavationsaregenerallyminimal.

4.1.5.3 As heightsto anypossiblegarden siteor livestock
wateringpoint will be ofonly a few metresat most,simple, low
lift, relalively high volumepumps,which could well be made in a
rural workshop have adistinct possibility andadvantage.A
simple,foot operated “treadlepump”, developedin Bangladesh,
usinglocal materials andfurther developedandusedin Zimbabwe,
hasparticuiarmerit. Seeappendix3.

4.1.5.4 Unlike more usual danis wherethedamwall impoundsa
body ofwater many timeslargerthanits ownvolume, thevolume
ofwater stored in a dam in an Oshana,is only thevolume of the
excavation.To be worthwhile,excavationsneedto be some7000
to 15000eubic metres. (A 10000cubic metre dam could be 4,00
metres deep and50x50metrein extent). Althoughnew excavations
of this sizeare impracticable for community hand labour.
desilting existing damsby hand is a possibility.
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4.1.5.5 Suggestions.
4.1.5.5.1 A communityprogramme be developed
to desilt someoftheolder pandanis.
4.1.5.5.2 Sometwo or threenew damsshouldbe
constructedin theproject areaandmonitored on an
experimentalbasis. RDCundertakessuchwork in its own
water developmentprogrammeandoperatesfor thispurpose
two largescrapersofthe typeusedon road constructionwork.
Possibleassistancenight thusbe forthcoming from RDC.
Alternatively, therearesevera!Windhoek basedcontractors
able to undertakesuchwork.
4.1.5.5.3 The operationofsuch machinesiswell
beyondthescope,capacity andevenvisionoftheIABP.
1fhowever,suchwater sourcedevelopmentproved to be
popularandsuecessful,further contracted work could
continue. Altematively,on amuch smaller scale,a farm dam
constructionunit, comprising a farmtractor,sub-soiierand
dam scoopshould be tried. 1fsuccessful,theoperation ofsuch
equipmentwouldfit within the programmeandproveto
be a sustainablecomponent. Initially, to gain experience,
thework should be undertaken by a contractor but eventually
would probably be better undertaken throughtheacquisition
oftheprogranimeso~tractorandequipment.

4.1.6 General Water Supply Comments.

4.1.6.1 Within Owambo, wheresuchan intricate, delicaleand
awkward balanceofnatureexists,no one water supplysystemis
eithersuitablenor adequatein itself. Thus, asmany systemsas
possible,whichare successfulwithin their various limitations,
must be developed. Theseinclude, roof water catchmentsystems,
protected shallowweils, filtration systemsandto ensure
sufficientwater, eventhe considerablylargerintervention of
•dams.

4.1.6.2 Partly becauseof limited water suppliesandpartly
becauseofthe poor water quality ofthearea,where availabie,
there is an over-dependenceon both theextensivecanal and
piped water scheme. Thereis. throughout the region, a network of
canalsandpipelines in excessof 1000kilometres. Thecanals
are in fact only another openwater sourceand, asthe oshanas
themselves,easiiy polluted. Thepipeline systelnis already
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severelyover-stretchedandfrequently suffers periodsof
insuflicient or no water.

4.1.6.3 Of far greatersignificancehowever, is that almostthe
entire supply ofwaterfor thissystemcomesnot from Namibia but
from within Angola. Relianceon this sourceis thus rather
tenuous. With a political changewithin Angolathiswater night
well, as a reprisalfor Naniibian support ofthe present
Government, be terminated. Of even greaterconcern is that when
peacefmally comesto Angola, with whalever government,this
water will bedivertedsooneror later to developmentofsouthern
Angola rather than northernNamibia. The establishmentof
adequate,sustainable,watersuppliesthus needsto be worked on
now.

4.1.7 Pit Latrines.

4.1.7.1 TheVentilated Improved Pit (VIP) and the“Ombili Plat”
(PeacePlatform) latrines areboth usedin theprogramme. In
ideal conditionsa pit depthof5,00metresis sufficient to ensurea
satisfactory latrine with no elaboratesuperstructure. With such a
latrine fly entry is already minmmisedas is odour release. Further, the
averagefamily takesmany years to fl11 a pit ofsome 10 to 20 cubic
metres. The IABP however, is not a locality ideal for pit latrine

t construction.

4.1.7.2 Blair ResearchLaboratory, Harare, Zimbabwe, where
theVIP latrine wasdeveloped,hasresearchexperiencewith a faniily of
sevenpeople,(two aduitsandfive children). With little extraneous
matteraddedto thepit, a 1,20metre diameterby 3,00metre deeppit
has, to date, lastedfifleen years. Blair recommendsa3,00metredeep
pit, brick lined to full depth.

4.1.7.3 In many situations theVIP is well establishedasthe
“standard” for pit latrines. By virtue of its design,,when
correctly built and well maintained, “ventilated” latrines
constitute a positivestep towards improving eommumtyhealth.
Becauseof theventilation pipe which is sealedwith fly gauze,
odour is minimal andflies which do comeinto contact with
excretaareunable to escapethe latrine andare thus unableto
spreaddisease.In order to achievethis however, the inside of
thesuperstructure must be darkened. This posesits own problems
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andfurther,makesparticularlychildren,reluctantto usesuch
latrines. Costsarehighthroughtheneed to provide acovering
roof andasolid wall. In general,within thisprogranime,the
VIP hasprovento be too expensivefor householdersto purchase
andisnow usually only constructedat schools.

4.1.7.4 The Ombili Plat is a local adaptation ofa Malawian
designofpit latrine. Whilstnot asrefinedas the VIP, this
designdoesnot require ventilation andthesuperstructure need
not be assolid asa VIP latrine. A removableconcreteinsert
fits into the main concreteslab, thissealsthe drop hole to the
pit and thus reducesodour andexcludesflies. When correctly
managed,it conformsto general criteriaand offers an adequate
alternative. Theconcepthasproven to be both acceptableand
significantly cheaper. Some30 Ombili Plat slabshave beenmade
at thedevelopmentcentreand await sale.

4.1.7.5 The aboveground latrine superstructure appearsto be
satisfactorily developed,theoverriding problem is oneofsandy
soilswhich collapseat thesurfaceinto thepit. Several
latrine slabsandcabins were seento havesunk into the
underlying pit. Thisphenomenaisby no meanspeculiar to
Uukwaluudi, but, becauseoftheparticularly unstable,sandy
soil, it constitutesafrequentandpersistentproblem.

t
4.1.7.6 Pit latrinesin sandyareasrequirelining to prevent
subsidence.if the region wasstill well coveredwith indigenous
tiniber, an idealpit lining could be achievedwith mature mopane
poles,suchas thoseusedaround ruralhomes,bracedinternally
in a manneralliedto traditional construction methods. However
sincethe area isno longer well timberedthis form ofstructure
shouldonly be encouragedin outlying areas.

.4.1.7.7 Sincethe householdhygieneprogranime is unsubsidised,
if thecostofconventionallining with concreterings were addedto
construction costs,latrineswould begiven a low priority by families.
However, discussionwithin a live hygieneextensionprogranime could
bring about an appreciation ofthe value of atoilet which wasstable for
severalyears,particularly if thedifficulty of initial payment costs
could be overcome.

4.1.7.8 Therearestil! manyproblemsto be overcomebefore pit
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latrines aremore widely accepted. Particularly with widespread
de-forestationtheadvantageofprivacy afforded by a latrine should be
inculcated during any discussions.The secuntyofthestructuresneeds
to be ensuredandacommunityinvolvementprogrammedevisedto
establishthegeneralprinciples ofhealthandhygiene,especially
around sanitationand water. Particularly with thelocal difficulties
associatedwith the latrines, a.ffordable waysmust be devisedto ensure
that the systemis developedto an acceptablestage.

4.1.7.9 Suggestions;pnmarilyto prevent subsidenceofthepit:-
4.1.7.9.1 Attentionshould be paid, wherepossible,
to goodsiting. Althoughproximity to, anddirectionfrom a
home is important,building nearanthilis or mature frees,
which help bind soil, shouldbe considered.In order to reduce
soil subsidence.pits should be duground, ratherthansquare.
4.1.7.9.2 To preventedgesof thepit from falling in
theweightoftheslab shouldbe spreadbeyondtheedgeof
the pit. In somelocalities mopane-logscould be suitable
but betterwould be reinforced concretebeanis,castas
bearersas a part ofthepit coverslab. Two beanis,either
parallel or at right anglesto eachother should extend
some1,5 metresbeyond theedgeoftheslab. In particularly
unstablesites,where it is knownthat surfacesoil will fali into
the pit, thispracticeshould be employedto prevent the

t superstructure itselffrom falling into thepit andfor safetyof
users.
4.1.7.9.3 An alternativemethodto prevent theloss
of latrinesuperstructureinto apit is to placethe slab andcabin
on solid ground in front ofa pit. Theslab requirestwo bad
bearingbeaniswhich maybe eastasan integralpartofthe
slabto spanthe pit. Thepit itseffshiuld be dugwith
reclining sidesto extendunder thedrop holeof theslab. This
method, although ensuring securityofthesuperstructure, will
require a soundcoveringto thepit, eitherwith a further
concreteslab or stout mopanepolescoveredwith some
300mm ofsoil.
4.1.7.9.4 Particularly where unstablesoilscontinue
to a depth of many metresrelatively shallowpits, only to some
2.00metres depth shouldbe excavated. A furtheradvantageof
shallow pits is a reduction in ground water contaniination at
times whenthewater table is high. When thepit beconiesfull
the slabandcahincanbe picked up andusedagain by being
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placed over anotherpit. Theoriginal pit shouldthen be fihled in
andhopefully, croppedwith a free. This processis advocated
by RDC with moderatesucceas,they do at leasthave a united
market for a slab andcabin at 350 Rands.
4.1.7.9.5 Thenatural reclining angleofsoil is45
degrees. Whilst this is impracticable for a pit, the
sides,throughunstablesands,should be inclined, rather
thansheer. Where calcareousor sobonetzlayers are
encountered,pit sidesmaythen be vertical.
4.1.7.9.6 In spite oftheassociatecosts,some
experimentation with pit lining must be undertaken, to
establisheffectiveness,acceptability andactual costs.
Liningsto try, shouldbe brick, sincethesearealready
made by local groups; concreterings sincethistechnobogy
hasalreadybeenemployedon shallowwelis and, where
suitable, a moretraditional approach usingmopanestakes
should betried.
4.1.7.9.7 In theworst ofsituations a system
developmentofpresentpracticesmay have more advantage
than that ofa “long drop” pit latrine. Shallow conical
pits, little more than an excavationdugwith a hoeto say,
only 1,50metres,will be considerablymore stablethan a
deeppit Becauseexcreta isnow closeto thesurfaceand
thus a potential sourceofcontaniination,sand shouldbe

t throwninto the “pit” aftereachuse.
4.1.7.9.8 Useful cladding for thecabinroofor sides
canbe obtainedby flattening discardeddrink cans. This
will alsoensurethat the cabinsarelightweight and
suitablefor transbocating.
4.1.7.9.9 1fthesimplestandcheapest,openand
unventilated, latrine technologiesar~to be continued, a
tightsea!betweenthemain slab andtheinsert isvital to
excludeflies and contain bad odour.

4.2 Income Generatin2Proiects.

4.2.1 Brick Making.

4.2.1.1 Two group projects were observed oneat theIABP
developmentcentre andone at Okahao, run in conjunction the
Lunganda Grinding Mii! Project.
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4.2.1.2 At theDevelopmentCentreagroupofsix womenand
two menweremaking two sizesofsolid concretebricks;
70x105x220mmandlOOxlOOx22Omm. A larger230x230x440nim
block wassaidto be no longer made sinceit usedtoo much material
andwasthus uneconomicaland not popular. Besidethemouldsbeing
usedtherewas another rangeofmoulds on site wbich could produce
eitherfour 120x100x220mor 75x130x220nimsolid bricks. The
group wasusing l9mni granitestonefrom Ruacanawith locally
availablesanci. Mixing wascarned out ui apetrol enginedconcrete
mixer andalthoughofa fair consistency,wasin dangerofbecoming
too wet. Theconsolidationof themixture in thethreesectionbrick
mould, whilstsomewhatinaccurate in quantity,was adequate.

4.2.1.3 The group at Okahaowasusing broken, scrap glassas
aggregateinsteadofgranite chips which seemsan excellent,
appropriate recycling resource.

4.2.1.4 No production systemwasapplied by thedevelopment
centregroup. Althoughthematerialsweregenerally well placed
in relation to theproductionfloor, no attemptwasmadeto dear
asectionofthefloor andto producebnekssysternatically,
adjacent to a clearedarea. The 10 x 20 metre work floor. shaded
with a medium densityshadecloth,, wascompletelyfull. The
brickmould wasoperatedin onecomerof thework area andthe

t fresh brickscarriedandstackedoutside in thefull sun. A
realisation that brieksshouldbe cured wasapparentas
questioningrevealedthatthebrickswould be ‘irrigated’.
Howeverthereappearedto belittie evidenceto support this
claimwbich in anyeventrunscontraryto a production systemin
conjunctionwith a shadedarea.

4.2.1.5 Althoughthe sellingpriceofbricksat 38cents for
thesmallerand47 centsfor thelargerwasknown,thecostprice
ofthe bricksand how the sellingprice wasarrivedat, wasnot.

4.2.1.6 Suggestions:
4.2.1.6.1 Awarenessbuilding in matenaland
labour costs,budgetingand pricing would considerablyassist
sustainability ofthe project.
4.2.1.6.2 Productivity could be increased,giving
more time for otherventures. Thestrengthof thebrickscould
similarly be increasedand breakagesreducedby the
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introductionof aproductionsystem.
4.2.1.6.3 Sincecostsarea major consideration,an
experimentinto theacceptabi!ityof 11Ommand 1 SOmm
hollow concreteblocks which use thesameconcretemixture
andofwhichthegroup appearedto know nothing,would be
worthwhile.
4.2.1.6.4 Theproject-madebricksandpossible,
future madebbocks,would be ideal asan alternative to the
somewhatawkwardandcumbersomesystemofcorrugated
sheetmetalmouldspresentlyusedfor theroof water tanks.
Seeappendices4 and5.

4.2.2 FenceWire Making~

4.2.2.1 Woodenframesfor theweavingofpig wire netting were
seenat theIABP DevelopmentCentreandat the project group at
Okahao, although neitherwerethen in use.

4.2.2.2 Althoughtheseframeswhenusedwith light gaugewires
areboth effective and economical,thewire with which the
DevelopmentCentreframewassetup wasfar tooheavyfor sucha
system.Usingwire for whichtheframeisnot bestsuited is
time consuming,inappropriateandunsuited,especiallyfor the

t operators; fatigue andpainhul hands arebound to ensue. An
already slowprocessis furtherslowedandanunduestrainis
placedontheframe. A furtherproblemassociatedwith this
particularmethodofmakingpig wire, isthatofunduewearon
theoperatorsclothesasthey leanover thewoodenframes.

4.2.2.3 A roll ofgalvanised,1,6 mm~nildsteelwire costssome
240Rands,finished fencingpresently seilsat R 3,51per metre
for that 0,90metre high andR 4,74for that 1,20 metre high.
Revenuefrom salesof fencingto theIABP andto the Ministry of
Healthhave beensufficient for thegroup have more than
purchasedthe fencemaking frames. However. local saleshave not
beengreat,some20 to 30 rolls at mostascommunal arable lands
arenot fenced. Aithoughthereis frequently an intricate systemof
fencing within a village. wire fencing ispresentlynot deemed
appropriate for this use.
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4.2.2.4 Suggestions.
4.2.2.4.1 Alighter gaugewire (1.60 or 1,25mm,or
for particularly light work, 0,9Omm) be obtained for the
framesalreadyin use.
4.2.2.4.2 Otherequipmentutilisingothersystems
offencemanufacturebe acquiredfor heavierfencing(2,00;
2,24or 2,5Omm). Two systemsareavailable, diamond mesh
(security)fencingwhich canbeproducedon hand operated
machinesandsquaremesh(sometimescalledsheepnetting)
utilising another, lessexacting,form of lacing (2,00or 1 ,8Omm
gauge).

4.2.3 Bakery.

4.2.3.1 Althoughshownabuilding andtwo bread ovens,neither
hadbeenusedfor sometime. Theovenswerequite adequate,
althoughthebnckwork ofone in particuiarhad not been
allowed suflicienttimeto cure before beingfired, andthuswas
crackedandhad much of theouter plasterfalling off. Designof
theovenswasa typical 200 litre drumdesign,which, particularly
where baking is infrequent and old drums arereadily available.
makesfor assound a systemas any.

t 4.2.3.2 Surfacewater in theproximity of theovenswasgiven
asthereasonfor non-useofthebakerybut in factcontributed
on!y aminor, insignificantpartofthegeneralineffectivenessof
the venture. A more likely explanationandonewhich was agreed
to, isthefrequent difficuity ofobtainingfirewood to fuel an oven.
1fbakeries,whichcanhave a tremendousappeal,offeringfresh,local
bread,vetkoeksetc., areto be taken asseriousdevelopmentinitiatives,
sustainablesourcesofenergymust be planned. In Uukwaluudi, in
fact,King Taapopi,saysthatnofree should be cut. Since,timber is
stili themain sourceoffuel in thedistrict it is imperative that some
community discussionbe held on this andperhapsfamily, or
communttywood-lotsbe established.It is mostlikely that suchalt
initiative would be fully supported by the King andQueenwho are
both extremelyactive within theirareaandwish to develop
conservationmeasures.

4.2.3.3 A fiurther, typical problein associatedwith a bakery is
thatoftheexpenseor difficulty in obtainingwheatfour. In
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anyevent it would be worthwhule baking someexpenmental
mixturesofwheat four, millet and/or sorghum. The useof
eithergram,aswell asmakingfor a cheaper,more sustainable
loaf will make it considerablymorenutritious. The
“development” ofsuch a loafcould well form apartof the
existingfood processingprogranime which mills thesesmall
grainsandcould alsobe incorporated into theforthcomingwork
with MahaneneResearchStationandICRASAT. Throughtheselinks
thepossibiityof improvinghouseholdfoodsecurityby
processing,packingandofferingfor sale,locally grownmahangu
will be assessed.The acceptanceofblendsoffour maywell flirther
interestin dehullingequipment.

4.2.3.5 Suggestions.
4.2.3.5.1 Smaller ovens,for smallerbatchesof
bakingwhichrequirelessfuel should be constructedeither
from old truckrinis or truck bodies. Small quantities of
scones,cakesetc.,may alsobe baked in simple ovensover
brazierseach ofwhichcanbe made in an artisanworkshop,
seeappendix3. RIIC hasseveralovendesigns. A traditional
threeleggedpot canalsobe suitablefor baking.
4.2.3.5.2 Experimentalbakingwith blendsof
wheatandmahangufour should be undertaken.
4.2.3.5.3 Conservationmeasuresshouldbe

t introducedto establishbettermanagementoftimber resources.
andthusto ensureacontinuanceofsufficient fuel wood.
Mopaneis usedprimarily asa fuel wood,but alsoextensively
for buildingandfencing,discussionsshould centreon a better
utilisation ofthis valuable resources.Possibilitiesarefor
forestry,fencingoffor settingasideareasessentiallyto allow
naturalregenerationofmopaneintcrmature freesor for
organisedrotationalcoppicingofthetimberandpossibly for
theestablisbmentofwoodiots.

4.2.4 Food Processing- (irain Milling.

4.2.4.1 A visit wasmade to themill umt oftheLunganda
Project at Okahao,closeto theUukwaluudi IABP. Thesmall,
portablcDrotskymuisusedherearethesameasthosewithin the
project area andappear to be mostappropriate for theatnountof
gram brought from the locality for processing.
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4.2.4.2 Themill operatesfairly consistently,five daysa
week. Fifleenkilograms(onelatha),ofdehulled millet canbe
processedin 10 to 20minutesdependingon thecondition ofthe
mili tips. This allowed,on thedayofthevisit, afairly continuous
operationwithout theformation ofa queueofpeople,with eight latha
ofgram beingprocessedin the two hoursofthevisit.

4.2.4.3 By using sucha compactandlight-weightmill it is
possibleto takethemii to the peopieandthus reach thosepresently
unableto get to themiii on a regular basis. A regular scheduleofvisits
couldbe developed,transportingthemiii umt either by “bakkie” or
donkeycart.

4.2.4.4 Presentmilling costsareat 4,00Randsper 15kg of
gram,ofwhichproductioncostsareapproximatelyRand2,50
dependingon throughputofgrain.

4.2.4.5 In order to checkthemiii a servicetechnician from
Tsandi accompaniedthevisit. Thereis apparentlyanon-going
problem with beltsworking off thepulleys. The technician
adjustedthepulley alignmentandwaspaid 10~00Randsfor his
ministrationsand everyonewassatisfied, a thoroughly satisfactory
arrangement.Theunitsare small,relatively low costandeasiiy

t operatedandmaintainedby thepresent operators, all ofwhom are
women. Theunitsdo not requireapurposebuilt building nor a heavy
steelbase,theywere in fact carried outsidewheretherewasno dust, no
noisenorvibralionandplentyofventilation for cooling.

4.2.4.6 Regularmaintenanceofall programmemuis is provided
by theservicetechnician,who, althougbonly semi-skilled,
carriesout a competentservice. It is mostencouragingto see
such a servicebeingeffectedas the regular maintenanceof the
enginesandmuis is vital to theon goingsuccessofthe
programme. Regularoil changes,belt replacement,tighteningof
screwsandbolts etc., eachaddsto prolong theworking life of
the units. 1f insufficient maintenanceisgiven, for instanceto
themills, hanimersbecomebadly wornandthemilling process
takeslongerthan20 minutes. Consequently.not only do costs
escalatebut quality deteriorates asheat generateswithin the
miii. This leadsto a partial ‘cooking’ oftheineal, which in
turnmakesit increasingiybitter.
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4.2.4.7 (3rain which hasnot beendehulled is milled for
fermentationandbeermaking. Grain for staplefood
consumption is invariably dehuiled by women,,by hand.

4.2.4.8 Many peopleareapparentlyinterestedin knowingmore
about mechanicaldehulling equipmentwbich could be placed at the
muis. Dehullerscould in fact fit well with theexistingmilling
equipment andconsequentlysavewomenconsiderabletime andenergy
from processingstaplefood. Presentlyhowever,the
acquisitionofsuch equipmentisconsideredto beunviable asthe
overallpriceofprocessingwould then exceed4,00Randsper
latha,whichhasbeenshownto be themaximumcostpeopleare
preparedto pay.

4.2.4.9 Becauseof thetime andtremendouseffort expendedby
womenin thedehulling andpreparationofmillet, andthe
interestpresently expressedin conirnercial dehuiling systems,
closer tiesshould beestablishedwith MuseseResearchStation,
Rundu, which is involved in millet dehulling trials. ENDA-Zimbabwe
hasalsobeen instrumentalin installingthreelargegrinding-mili units
aroundRunduandone flirther unit in theCaprivi. Theseunitsare
Hippo hanimermills and dehuiling unitsof a type whichwere initially
developedby Rural IndustriesInnovationCentre(RIIC),Kanye,

t Botswana,andare poweredby Lister TS 3 engines. Following these
initial trials, ENDA-Namibianow intends,fairly quickiy, to instali
sometwenty unitsthroughoutCaprivi andOkavango.Followingthe
installationoftheseunitstheywill be lookingfor further possiblemill,
dehullerlocations,aswell asservice/maintenancefacilities tbroughout
Owambo.

4.2.4.10 Suggestions.
4.2.4.10.1 A serviceandmaintenanceoperationsuch
asthis onein support ofsmall mill andpump unitscould well
form ausefuiandviable componentofanyartisanworkshop.
4.2.4.19.2 Theexistingmiii powerunit, a small
9HP petrolengine,could,especialiywhereunder-utiiised,
be furtherextendedwith theaddition to theunit ofa
small generator,making it not only aportablegrinding
unit, but alsoa weiding andpower-tooi unit.
4.2.4.10.3 1fsufficient interestandviability
wereto be shown, dehulling unitsmanufactured eitherby
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RIIC, Kanye, Botswana; or De FreitasEngineering,Harare,
Zimbabwe, could well be experimentallyintroduced to the
progranime. Theseunitswould fit well with theexisting
Drotsky muis. Severalotherengineeringfirms in Zimbabwe
are presently showinginterest in the commercialmanufacture of
dehullingunits. Altematively,theENDA-Namibiaprogramme
will be sellingprocessingunitsat costpriceto interestedparties
andlocal businesspeople. Mr. Tom Kroil who introducedthe
original nul unitshasavarietyoffactsand figures aswell asa
goedappreciation ofthe issuesofsuch an intervention.
4.2.4.10.4 Althoughtheunitsaregenerally
appropriate for thetaak,thereareapparentweaknessin
designwhich should be furtheredwith the manufacturer.
Howeverthefollowing may beof someassistance,
1. To adequatelytransferapproximately6 Kw to the mill.

thepulleysandveebelt should be changedto a larger
l3mm section.

2. Adjustingboitswhichwould allow accurateadjustment
ofengine/ belt alignmentsettingsand would retain
thosesettingscould well be advantageousin preventing
drive belt loss.

3. Enginemountingbolt holescouldbe elongatedto allow
theenginemovementthrougha horizontaiplane
allowing aneasieradjustmentofpulley alignment,

t thoughthismaywell not be necessaryif 2 above is
undertaken.

4.2.5 Gardens.

4.2.5.1 Severalvisits were madeto theIilya Katossi Gardenat
Tsandi. A 1,2 hectare gardenhasbeenadequatelyfencedwith
progranime-madepig wire netting. Insidethisnettingfence
attemptshave beenmadeto establishseveralspeciesofbush and
•tree as live fencing. A number ofspecieshavevirtually
disappearedin thedrought,there are, however,severalspecimens
ofKigeriaAfricana,commonlyknownas theSausageTree. The
mostsuccessfulspecieshasbeenParkinsonia,commonly called
JerusalemThorn, a thorny stemmedtree which with suitable
managementshould make an adequategoatprooffence to protect the
gardenastheoriginal fencepostseither rot or are removed, and as the
netting is damagedor taken to be used elsewhere.
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4.2.5.2 Within thegardenthereis an 1600metresquare
experimental sectionunder shadecloth and a further0,25hectare
section laid out for alley gardening.Leucaenain 4.5 metrerows
hasestablishedvery well.

4.2.5.3 Gardenwater comesfrom theRuacanato Oshakati
canal,themain water supply systemoftheentireregionwhich is
heavilydrawnupon. Water supply is by wayofa portable petrol
enginedpump, taken by wheelbarrow twice aweek, 150metresto
thecanal,from hereit ispumpedanapproximate3,5metre
delivery headto thesupply tank at the garden. In an effort not
to over waterandthusnot to increasesalinity,waterapplication
to the gardenbedsis by hand. However,wateringbyhand isslow and
tedious,requiringmorelabourthanmany of thegrouphadanticipated.

4.2.5.4 Thebuild up ofsaitswitbin thesoil ofany irrigated
gardenis alwaysto beexpectedandmusthe constantly
momtored. This garden which is alsoa traininggarden,is sited
on land closeto a water distribution canalandis ashigh as is
possibleabovethe natura! water levelsof the locality. It is
possiblethat thegardenwill be viabie for threeseasons,
before increasingsalinitywill necessitatemovingthegardento
a fresh site. By judicious watering and‘shifting’ after such a
relatively shortperiodof operation, thebuild up ofsaits

t should only be minimal andthelandshould quickly andnaturally
re-grass. It isunlikely that theirrigatedgardenwould return
to this site, theLeucaenafreeswill then be croppedfor
livestockfodderor fuel woodandwill alsooffer an improved
rain-fed arable land for mullet croppingon thealley farming system.

4.2.5.5 Effortshave beenmadeto improve soil fertility. Silt
from hand-dug wells is collectedon a regutarbasisand is spread
some20to 3Omm deepover vegetablebeds,as ismanure wbich is
collectedfrom desertedcattlekraals. Both thesemeasures
improvethesoil andits waterholding capacity, but manure
unfortunatelylastsno appreciabietime asit decomposestoo
quickly in theprevailing conditions.

4.2.5.6 An interestingvegetablebedexperimentwhichwill not
only prevent levelsofsoil salinity increasingto excess,but
alsorequi.res minimal quantities ofwater, is being accessed.
Thesystemconsistsofanormal,approximately0,90x 10,00metre
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bed dug out to 0,40to 0,60metresdeepandlined sidesand
bottomwith 2,5 micronblack polythenesheet. A mixtureofthe
natura!sandysoil, daysilt, kraaimanureandanycompost
available. which is already avastimprovementon thesurrounding
soil, is placed in the polythenemcd trench. A line of
perforations in the polythene,some200mm belowthesurface
preventsthe trenchfrom flooding. Sucha systemofgardening,
ifoontinuedto be assessed,maywell have considerableimpacton
thesuccessofsmall irrigatednutrition gardens.

4.2.5.7 Fruit freesaregrowingparticularlywell, eitherin
thisgardenor otherlocationsin the immediatelocality:-

Guavafreesareprobably best,onceestablished,theydraw
theirown water and requireno fUïther inigation.

Granadiilavinesaregrowingprolifical!y.
Pawpaw is establishingwell requiring mininial suppienientary

watering.
Mangoeshave surprisinglynot establishedwell as therebas

beenahigh lossofplants.
Citrus, apparently, do not do well in this locality. being

perhaps,effectedby salinity,hightemperaturesandlow humidity.
Roughlemonsare however,sometiniesgrown.

4.2.5.8 Exotic vegetablecropspresently growing andwhich have
donewell during thewintermonthsare:-

Tomatoes,
Carrots,
Chilli,
Spinach,,to somedegreebut brassica is howevernot an

importanteropin Ovamboland.
Onionshavenot formed suificientl~largebulbs.

4.2.5.9 Theestabiishmentofpossiblymore appropriate, less
exoticcrops basso far beenencouraging,bothin growthand
acceptability:-

Aniaranth,asa leafcrophasbeenacceptedasalocal
spinachand respondedwel! to winter irrigation.

Sugar caneis growing well.
‘Bushman Bean’, a local cowpea/ovambobean.. isgrowing

particuiarlywell.
Sweetpotatoes.
Water Melons.



S

S



4.2.5.10 Thegardenis managedby a ‘strong’ groupofwomen
who enjoythesupportofthe Queen ofthedistrict. The garden was
initially establishedto broaden thenutritionalbaseofthecommunity
with theintentionto first supply vegetablesto theparticipantsandthen
to seil surplusproduction,probably to theschoolor local hospital.
However, oncetheeconomiepotentialofthegardenwasrealised,cash
productionquickly becainean incentive. Such labourintensive,
liniited incomegardensarefrequentlyanexclusivepreserveofwomen.
Whilstofnecessitythewider communitydevelopmentprocessmust
includemen,sustainable,low key interventionssuchasthis garden
project have abetterchanceofsuccessbecauseoftheabseneeofmen
who would wish to dominateandimposetheirownmethodsandideas
on thegroupandtheoperation.

4.2.5.11 This hasbeenaparticularlytestingseasonfor this
traininggardenwith cropssubjectedto drought,followedby
flood andarmyworm. Thewomenhave howeverstuckto it andsome
bothexperimentalandusefulcropshave beenproduced.

4.2.5.12 The“project” gardenoppositetheIABP traininggarden
wasvisited with threemembers.Wateris carriedfrom thecanal
157metresdistancewith ariscof 1,00 metreby thewomen.
Manure from abandonedcattle kraals,by way ofthemain garden,,

hasbeenworked into thesoil. Maizeand“BushmanBeans”are
doingwell with tomatoes,struggling. However,plants, probably
partly due to severaldying,areextremelywidely spaced,wider
in fact than can be seenin ram fed miliet (omahangu)lands.
This makesfor very poor utilisation ofwater anddifficulty in
improving soil. In total therearethirteen “project” gardens.

4.2.5.13 Suggestions.
4.2.5.13.1 That theprogramme continuesto
encourageanddevelopsuch nutrition gardens, which can
becomevital sourcesofnutrition and income.
4.2.5.13.2 That work continues,to developandthus
perfect thepolythene lined, “sealed” beds.
4.2.5.13.3 That theprogramme keep abreast of
researchanddevelopmentsin inethodsofgrowingplants in
areaswherethereis high salinity or minimal water, such asat
the Scottish Agricultural College.Strathclyde University.
Scotland.
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4.2.5.13.4 Althoughthe shadecloth area at themain
traininggarden is essentiallyonly experimental, other
methods,such aspalm !eafcovers,should be utilised for
shade.
4.2.5.13.5 That thetraditionalmethodsoffood
preservationthroughdryingbeexperimentedwith 0fl flofl-
traditional crops to improve selection,,widen the
generalnutritional baseandto extendvegetableuse into
the dry season.
4.2.5.13.6 Thepossibilityofestablishingsuch
gardensal schoolsbe considered.
4.2.5.13.7 Progranimesupport should bemaintained
at themain gardenin order to continuetrainingand the
establishmentofsmall independentgardenswith a possible
water supply from oshanadamsandthecanal. Any workshop
activity should be fully awareofthe importance of such
gardensandtherole workshopscanplay in supporting
gardensandthustheviability of workshopsthemselves.

5. REQUIREMENTSOF A RURAL TECHNICAL

SUPPORT INFRASTRU~TURE.

5.1 ConununityInvolvement.

5.1.1 It is for the communityto identif~jits needsandpriorities.
Prioritiesmust be establishedfor education,health,water, food
production or incomegeneration. Having establishedthis, peoplewith
resourceandexperiencemay assistin the developmentofa programme
to supportthe particular technicalneedsofeachpriority. A live
programme to identify major areasof concernis vital. From this base
an appropriate infrastructurecanbe developed,which should meetthe
technicalrequiremenisofthecommunity.

5.1.2 An appreciation of local socia!structures andofthecommunity
leaders,both supportive andunsupportive is imperative. Within any
societytherearecliques,vestedinterests andpowerstruggies. To be
caughtwithin anysuchlocal conflict would posea most seriousand
potentially devastatingsituation for any technical development
initiative. Whilst it is beyondthe seopeofthis consultancyto make
such an assessrnentofa conununity, it is encouragingthat the IABP
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enjoysthesupportofbothKing andQueenTaapopi who areresident
in Tsandi andheld in someesteemby thepeopieofUukwaluudi.

5.1.3 Anytechnicalinterventionor infrastructureshould havethe
supportand confidenceoftheentirecommunityandoffer far reaching
advantages.It shouldbe:-

5.1.3.1 Operatedin aneconomicallyviable manner,.
5.1.3.2 Provideaserviceto the surrounding community
by maintaining,repairingandmanufacturingawide rangeof
tools, agricultureequipmentandarticlesgenerallyrequiredby
thecommunity.
5.1.3.3 It should be ableto offer a professionalservice
ofcommunitysupportthroughatechnical,hands-onadvisory
service,particularlyin responseto food security, water and
sanitationprogrammes.
5.1.3.4 Provide employmentto a number of local
artisans.

5.2 Market.

5.2.1 For any technicaldevelopmentprogrammeto succeedthere
must be astronglocal market. Not only mustsuchan intervention be
able to repair andmanufacture articlesrequiredby thecommunityit
must be able to seil theproductsin a viable andprofitable manner.

5.2.2 Throughobservationanddiscussionwith local people in the
IABP, it canprobably be assumedthata local market would not be
strongandtheremight in fact be someresistanceto local products.

5.2.3. There areexisting,well establishedwholesaleandretail
suppliers ofsuch items asbasichand tools~andagricultural equipment.
Thesestoresarealreadywell stockedwith manyoftheproductswhich
could be made locally. Threelocal hardwaresupplierswerevisited,
eachwaswell servicedwith competitively priced goods. Appendix7
givesan outline ofproduct andmaterialavailability aswell asprices of
someofthegoodssold in thesestoreswith whicharticlesmadein an
artisanworkshop would be competing.

5.2.4 Therearein fact a numberof existingrepair and maintenance
facilities. both at the conglomerationofOshikati and Ongwedivaand
within Uukwaluudi. Each hastheirownspecialityandestablished
market,but giventheresourceandassistance,almosianyofthem
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could beexpandedinto a morecomprehensivecommunitysupport
workshop.

5.2.4.1 Okahao hasa largeservicestationanda well
equippedandwell rungeneralworkshop;OnekuniGarage.Within the
workshopthereweretwo areweldingmachinesandanoxy-acetylene
welder,bolsandspareswere well laid out. Apart from a storelady
thereweretwo mechanicsandsix boysor youngmen,all appeared
quite competentandwereworkingat a varietyofactivitiesinciuding
vehiclerepairs(inciudingpanelbeating),fridgerepairs,welding
burglarbarsto new window framesandmakingdonkeycarts. The
cartswereto averygoodstandardandweresellingat 1200to 1300
Randseach. In spiteofsomany derelictvehicles,it wassaid that it
wasdiflicult to procure sufficient,reliable axiesandhubs,but 1f these
could be obtained.significantlymore cartscould be madeand sold. It
wasalsostatedthat window framescould be made,bul it wasnot
alwayseasyto obtainthesteelsections However,it mayprove
difficult evenfor this workshop to competewith thecommercial
suppliers. A furtherproblemwasexpressedby theowner, in that all
suppliersrequiredcashwhenhemadepurchases,but he found it
difficult to makecashsales.

5.2.4.2 Six workshopswere found at Tsandi,ranging
from a few carbodiesandanoxy-acetylenewelding/ cuttingset to a

t small, but well equipped garage/ workshop.

5.2.4.3 Two youngmenin Tsandi weresellingpetrol and
carryingOut vehicle repairs,bothhadbeentrainedin Windhoekby the
RossingFoundation,, 1988 - 89 and1990-91. Again the workshop
wasneatandtidy with a goodselectionoftoolsandspares,well laid
out. Cartswerealsomade al thisworkshopandthey too experienced
difficulty with wheelaxiesandhubs. Theweldingofoneoftheyoung
menwasofaparticularlyhigh standard. In shortthiswasawell run
rural workshop operating at Tsandi.

5.2.4.4 A furtherTsandiworkshopwasalsoequipped for
vehiclerepairsandmaintenance, inciuding spray painting. This
workshophoweverwasalsoable to carry Out somesheetmetal work,
althoughtherewasonly avery limited deinand for this.

5.2.4.5 Cart inanufacturewasthemain enterpriseofa
third Tsandiworkshop. Herea number of cartswere in for repairand
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a furtherthree were under construction. There wereno specificorders
andconstructionwasmarkedlyslow. A small numberofaxies,hubs
andwheelnmshad beenacquiredandsteekpiled for future use.

5.2.4.6 The remainingthree workshopswere each,,to
somedegree,involved in vehiclerepairsandbreaking. Usedspares
weresold andwelding and cuttingundertaken.

5.2.5 A commercialmarkethasbeenfirmly establishedfor almostall
requisites,consequentlydependenceoncommerciallyavailable goods
is strong. Severalpeople interviewedexpressedapreferencefor such
goodsandsomea reservationto try locally made articles. Fears were
expressedon anticipated poor quality, poorpresentationor aconcern
that cutting toolswould buckie or atbest,not retaina sharp edge.

5.2.6 Thereis no establishedtraditional market sellingbits andhobs
ofrecycledmateral, tinsto mugs,candleholdersandparaffmlamps
etc. Local markets seenin Oshikati andOmbalantuhadrow upon row
ofsecondhand clothesandinferior cutsofmealbut notraditional
wares,herbs, roots, local delicacies,nor anygoodsessentialto rural
households.Almost all requirementsareeitherobtainedcommercially
or made by thefamily. Thereis considerableresourceandselfreliance
at a family level andconsequentlyno market.

5.2.7 As there is no establishedlocal market to build on there is little
opportunityto developgoodsfor a rural market. Further there is little
chanceto developa rural marketinfrastructuresincesomuch is
carriedout at a householdlevel. Almost all village constructionand
repairsareundertakenby householders,as is themakingofdomestic
equipmentsuchaspotsandjars, threshing,winnowingandmeal
baskets.The essentialpestleandmortarfor dehulling and pounding
mahangugrain to meal is alsochiefly made in thehome. That which
cannoteasily be made locally ispurchasedfrom cominercial suppliers.

5.2.8 Nowherewasthesharpeningofbasichandtools such aspicks,
axes,hoesetc. which could be accomplishedthroughsomevery basic
blacksmithwork, beingundertaken.

5.3 Skiils.
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5.3.1 Although it is quite apparent that the traditional skill level is
high andthat theyoungartisansseenin thevariousworkshopsvisited
have beenquick to grasptheessentialsoftheirtrade there is not a wide
local skills base. Within theareathereareanumberofweldersand
budding mechanicsbut no blacksmithsnor sheetmetalworkers.
Almost all constructionwork is oftimber, but there areno carpenters.
Apart from pestlesand mortars thereis no hewing ofwoodto shape,
nor anytraditionaltoolswith which to do thisandfrom which new
bols andskills canbe developed.

5.3.2 Apart from theexistingworkshops,witbin Uukwaluudi there
wasno facility for trainingwhichcouldassistwith thedevelopmentof
basic technicalskills training. However,someinitial trainingor work
experiencehasbeenoffered throughtheRDCworkshopat Ongwediva.
Further, it is apparent from thetwo youngmenoperating Tsandi
Garagethatappropriatetrainingin someskills is availablethroughthe
RossingFoundation in Windhoek.

5.3.3 Someskills building canbe obtainedfrom work experienceand
in-servicetrainingwith theexistingdevelopmentorganisationin their
workshopsandgeneralprogrammes.Furthertrainingwill probably
bestbe acquired eitherfrom specific, short term,contract trainers or by
temporarysecondmentto technical developmentorganisations,outside
Nainibia.

5.4 Materials.

5.4.1 As in anysitualionthere is a mixed selectionofmaterials
generally available for communityneedsandfurtherdevelopment
work. However althoughsuppliesofcommercially available materials
arepresently good,Uukwaluudi is far froffi thesourceofmost
supplies.

5.4.2 General Building Supplies.
Becauseof thenature of thearea,although sandis exceedingly
plentiflil, it is very fme. This is generallysuitablefor plasterwerkbut
not for concretewerk as it lacksthe“sharp” sandnecessaryto mix with
aggregate. There is in fact no aggregatein the immediate area. it has
to be truckedin from upwarda of 100kilometres. Cement is presently
widely available andis a product ofNamibia.

5.4.3 Timber.
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Throughouttime, mopanehasprovided all thetimber that hasbeen
required; for homes,both aspoles and fixing material, for fencing,for
tools andfor householdequipment. Ahnostaboveall else,mopanehas
provided fuel. In some-areasthistimberis now overcropped. Within
commercialcentres,treatedgumpolesandpine boardsarequite
plentiflul, but both are imported.

5.4.4 Steel.
Steelsection,wire andgalvanisedroofmgmaterialareall available.
Thereis howevera great resourcein manyofthederelictvehiclesin
the area. There is useful sheetmetal in old carandtruckbodieswbich
makesquite adequatecontainersandwaterbuckets. It is alsoa
possiblesourcefor roofmg, roof gutteringandsmall watertanks.
Truck chassisarerecyclable into gutter brackets,hoesandfor general
repairwork. Truck springs andhalfshafiscanbe made into avariety
oftools~axes,chisels,tongs,pliers, hammersetc. andaluminiumcan
be melteddown andrecast.

5.4.5 Fuel.
Sufficient fliel will be an everincreasingproblem. In rural areas,
presently mopaneisusedbut at least in theareasofhigh population
densitythis is now suppiementedwith bothcow dung and paraffm; the
latterparticularlyin urban centres. There isan extensiverural
electrificationnetwork,but this is largely inappropriate for theaverage

t household. Should anenterprisesuch asblacksmithingbetakenup,
fuel would be a problem, wood itseifdoesnot give a hot enoughfire so
eithercharcoal would haveto be made,or brought in from somewhere
like Tsumeb.

5.5 Workwhich could be undertakenin a rural workshop.

5.5.1 BlacksmithingandForge Work.
With somuch suitable steelavailable from scrap carand truck bodies
andnewsectionsofsteelavailable from commercialsuppliers,
blacksmithingis an obviouschoice. Items which are essentiallyforge
workandin continualdemandare, in mild steel, hoes,plough parts
andcookingpot standsandthesein spring steel,pangas,axesand
knives. Products which could be developedand made for saleto the
communityaretools such ashammers, pliers, fencewire strainers.
chiselsandboring tools. Other articles which canbe blacksmith made
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areavarietyofarable and gardeningtools,trek chains,steelfence
postsanddroppers,gatesandbraziers.

5.5.2 GeneralFabricationWork; Arc andGaswelding.
Again, utilisingsimilar sourcesofsteelmanyof theforegoing articles
can be made in a welding shop. A typical product line in a welding
shop isa donkey cart,but it isalsopossibleto make andrepairother
high demanditemssuchas windowframes, burgiar bars,wheel
barrows andbicycles. A market may well be establishedfor such
things ashand carts or for lightweight,wheeledhand hoes.
Possibilitiescertainlyexistfor developingtillage equipment beyond
that ofthebasicring hoe,alsofor equipmentto assistat harvesttime.

5.5.3 Tinsmithi~g.
Consideringthe potential and material resourcethereis a surprising
lack oftinsmithingundertaken.Althoughfired dayjarsandpotsare
readily available andthereisa general proliferationofplasticbuckets,
sheetmetalbucketsandcontainershavemuch to offer, if only that they
aredurable andeasily repairable. Othersheetmetalproducts are
largerwaterstoragevessels,possiblywater filters, gutteringandgutter
brackets,gardeningequipment and cookingutensils, pots, basins,
spoonsandladles.

5.5.4. Plumbing.
t Within the growing population centressuch asTsandi andOkahao

liniited possibilitiesexistfor somepipe installation work. Branch lines
continueto extendfrom themain pipeline, hencestand-pipesand small
domesticreticulation mesarerequired. Pipesandfaucetsarerequired
for roofwater catchmenttanks and evenwith the liniited possibilities,
watertanks andsupply mesfor irrigation. Sincepotable groundwater
suppliesareboth minimal andshallow, a simple pump technologycan
be utilised sothat appropriate pumps could be made andrepaired in a
rural workshop. Further, wherevolumesofwater areparticularly
limited,such as in thesmall omufima, themost suitable pump is
probably thebucket pump. This entirepump, from bucket to windlass,
iseasily made in a small artisan workshop, much of it from material
which can be recycled.

5.5.5 Water Development.
An integrated water developmentprogranmie could well be established
at a rural workshop. An equipped rural service facility would be able
to undertake anyhand purnp maintenanceand fabricate corrugated
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galvanisedtanksandmakeanderectroofguttering. Thefabricationof
forma for fen~ocementtanksandtankdomesisalsowell within the
capacityofa local workshop. The transport ofwater is alwaysa
diflicult andarduoustask,equipmentto carrywaterby donkeycart,
panniersen donkeys,hand cartsandwheelbarrows,aswell asthe
present“aqua rollers” would havedistinctadvantagesfor rural women.
Much ofsuch equipment could againbe madefrom recycledmaterials,
purchasedsheetmetal,er, for theseparticulararticles,a small fibre-
glassindustrymight well be established.It is ofsignificanceto note
that in therecentdrought,in some localities.deliveredwater was
sellingfrom two to asmuch as four Randspertwenty litre bucket.

5.5.6 Fencing.
Thereis already an establishedgroup makingpig wire netting. Within
a workshop this could be developedto include, onthesameframes,
lighter gaugepoultry wire netting. Onnew frames,sheepnetting,more
suitablefor gardenfencingcould be madeandon differentinachines
again,diainondmeshsecurityfencing. Thereappearsto bearelatively
goodsalein thegrowingpopulationcentresfor securityfencing, for
bothwire andfencepostsandstandards.Furtherthisdiamondmesh
couldbeusedasreinforcingon theexistingferrocementtankmoulds.
Seeappendix4.

5.5.7 Mechanics.
t It mustbeacknowledgedthattherearealreadya goodnumberof

garagesandservicestations,manyofwhich arecarryingout puncture
repairs,engineservicingandgeneralmaintenanceandrepairwork.
panelbeatingandspray-painting. However,especiallysincethe
programmeisalready involvedwith enginepoweredgram muIs anda
waterpump,therearelimitedpossibilities.

5.5.8 Carpentry.
Althoughthere ispresentlyvery little carpentrywork in theDistrict,
therewould be some limitedopportunityfor basichouseholdfurniture,
suchastables,chairsandcupboards.“Kitchen” typefumitureof a
steelframe andlegswith awoedentop is alwayspopular. However
coinpetition in bothpriceandquality would be stiffhere. It is flirther,
quite likely that therewould be a small demandfor assembiedtimber
rooftrusses
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5.5.9 Leatherwork.
Possibilitieswill alsoexist for themanufactureandparticularlyfor the
repairofshoes.sandalsandleathergoods. Not only leather,butold
vehicletyres hold goodpossibilities andcanbe recycledinto
presentable,durable sandals,or cut into strips to make usefuldonkey
hamess.

55. 1(5Veclinolbgyifesource.
A furtheroption of a rural workshop is asa resourcecentreto which
villagers may comefor adviceandwherelocal, experiencedpeople
may seli or trade ideas. Technical adviceon, for instancepit latrine
construction,watersourcedevelopmentor developmentsin food
securityoptionsall have possibilities.

5.6 Commwutyneedsfor a technicalresourcecentre.

5.6.1 The IABP is already involved in practical programme work
throughhealthandsanitation,water development,food security and
incomegeneratingprojects. Technical support for thisprojectwork
could bedrawntogetherandincreasedtbroughanartisanworkshop.

5.6.2 Presentlymechanicalapplicationsat a householdlevel are few
andalinostall needsaremeteither directiyfrom local resourcesor
from commercialoutlets. Somemanufactureandrepairofbasie
equipment could however,be carned out andthereis certainly
opportunityto develop,new labour savingequipment. Particularly in
the light sandy soilsa range oftillage equipment from hand hoes,
diggingandcultivating,to ploughsandlight-weightwheeled
cultivatorscould eachbe more efficient than present methods.When
necessarywheel barrowsor hand cartsareusefulin thetransportation
of water andstaplefoods.

5.6.3 A number ofworkshopsandgaragesarealreadyoperating
successfullywitbin theIABP. Althougheachofthe initiatives is in
supportofaparticularventureandhasestablishedsuccessfiiland
viable linesof work, severaloftheworkshopscouldbeassistedto offer
furthertechnicalsupportto thesurroundingcommunity.
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6. RECOMMENDATIONS TO DEVELOP LOCAL

TECHNICAL CAPACITY.

6.1 Local Assessment.

6.1.1 Althougha technical overviewhasbeenprovided tbroughthis
assessmenta more detailedunderstandingof local resources,materials,
skills, requirementsandhouseholdpossessions.suchastools,tillage
equipment,hoes,plougbs etc. must be made. Ideally a study should
alsobe madeofchore time; ofwatercollection,, thesourceandtime
taken to fetch water, offuel collection andrequirements,offood
storageand processing. From an accurateunderstandingofthese
processescommunityrequirements canbe establishedanda realistic
technicalsupportprogranimedeveloped.

6.1.2 A surveymustestablishtheneedsand requirementsofthe
community aswell as theresources. Sinceany workshop or service
must be viable andsustainable,it is particularlyimportantto establish
what servicespeople,in factwant andwill pay for.

6.1.3 Specificsurveyscanhighlightparticularneeds.A survey
initially amongstlocal farmerscould establishtheneedfor draught
animal transportor hand carts,or for ploughs, andtillageor cultivation
equipment. A further surveyamongstexistingworkshopsshould
establishtheresourcesandcapacityto manufacture thisequipment.
Possibilitiesmaythenexistfor oneworkshopto manufacture for
instance,theaxles,wheelhubs andrirns for othersto make into carts.
Appendix 3 lists someorganisationswhich undertake thistype of
support eitherthroughtrainingcourses,during which theessential
equipment is made andthen used,or throughcommercial sales.

6.1.4 As a possibleexampleappendix 8 is four survey questionriaires
which have recentlybeendevelopedby teammembersoftheWater
Workshop programme ofDabaneTrust. Thefirst questionnaire is a
generalsurvey ofa ward which equatesto theten divisions of
Uukwaluudi; Ilyateko, Osbituda,Okathitu, Otshilemba,Tsandi,
Elondo, Eemwandi,Onangalo,Okashidi andOtJaithiya. This is
completedby the District, Government Agricultural ExtensionOfficer.
The secondquestionnaireiscompletedby the local councillor, thethird
by randomly selectedcommunity membersandthefourth, more
specifically by peoplewho would like to, or who are already involved
in a workshop.
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6.1.5 Althougha comprehensivesurvey is vital for background
informationnecessaryin theestablishmentofatechnical support
programmeandofwliich an artisanworkshop might be a part,from the
assessmentalreadyundertaken a number offactorsareapparent.

6.1.5.1 Presently,it appearsthattherewould be littie interestor
supportin developingthe local technical infrastructure. Thereis a
strongcapacityat householdlevel to meetmost daily requirementsand
there is an apparentpreferencefor products commercially made.
Considerableskills upgradingwould be requiredfor manyofthe
possibleartisansbeforetheycouldeitherexpandor engagein new lines
of~vork.

6.1.5.2 Althoughconsiderablematerialfor productsandrepairs
exists,bothrecyclableandnew, it appearsthat it would be difficult to
offer products ofsufficient quality whichwould equal or undercut the
existingcommercialtrade. It is further likely that only a very limited
market would existfor such goods.

6.2 Recommendationsfor ProgrammeDevelopment

6.2.1 Al this stageofthe IABP developinentit is doubtful if an artisan
workshop progra.mme would gain sufficient local interestor support.
Thepresently limited skills baseandpoor market potential, the
existingmechanicalworkshopsandwell establishedcommercialtrade,
thegeneral lack ofneedor appreciation ofhousehold“improvements”
or labour saving equipment, eachconstituteto aweakfoundation on
which to developsuchan involvement. Before suchan interaction
could be implementedthere would needto be considerablymore
discussionand awarenessbuilding on thescope,potential and
advantagesofa rural basedfabrication, maintenanceandrepair
facility.

6.2.2 Although al this stageofprogrammeimplementation expansion
ofthe IABP into a sustainableartisan workshop programrne isnot
justified there arealready manyinterventions with thegreater
community ofUukwaluudi which could be better supported throughan
increasedor better co-ordinated practical andtechnical support
programme.
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6.2.3 The essentialconcern of thegreater communityis sufficiency in
food andwater. By facilitating stronger local technical support for
existingprojectsandconcentratingon the important issuesofwater and
food security,theoverall progranime should be considerablyenhanced.

6.2.4. Water And SanitationProgranimeSupport.

6.2.4.1 RoofWater CatchmentTanks.
A better packagemust be offered to thecommunityfor thevalueofthis
systemto be appreciated.A survey shouldbe carried out to establish
thenumbers ofhomeswith zinc roof~suitablefor guttenngandwater
tanks. Thatchedroof~arenot appropriate being generally too small for
usefulcatchment. It isdifficult andexpensiveto attach gutters to
thatched roofs,being unevenin both planes. Further, although water is
potable, thatch discolourswater to theextent that many people are
reluctant to use it.

6.2.4.1.1 A correlation of roofsizeto tank sizemust he
madeso that water is not wastednor areexcessivelylarge expensive
tanks constructed.Seeappendix 4.

6.2.4.1.2 Costsmust be considerably reduced.
6.2.4.1.2.1 Householdersmust be able to do more for
themselves,probably under thedirectionofoneskilled tank
builder / guttererector.
6.2.4.1.2.2 Lesscostly tank construction methods
mustbedevised:-
1. A tank fabrication methodwhichdoesnot require the

useofthecori-ugated iron mouldspresently in usehas
beendevisedby theemergencydrought relief
programme.This particular~constructionmethod, using
temporanly attachedpolypropylene sheetingoutsidethe
weldmeshandwire netting alsomeansthat tanks canbe
tailor made to size. Re-usableandadjustable,temporary
supportsfor thedomes,areeasily devised.See
appendix 4

2. An alternatemethodrequiring lessskill in erection and
constructionandperhapsmore acceptableto somewhat
conservativebuilders is to placereinforcing meshinside
a brick wall which is then plastered.Seeappendix 4.

3. A flirther method,which continuesto utilise theexisting
mouldsandcanalsoprovide employrnent to the fence-
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wire group, is to dispensewith thepresentlyused
weldmeshandwire nettingasreinforcing anduse instead
2.50mm gauge,50 mm x SOmmaperturediarnondmesh
securtyfencingwhich can be made by thefencemaking
group. Seealsoappendix 4.

4. A corrugated iron tank canbe assembledfrom
galvanisedsheetmetalwhichhasbeenrolled into a
cirele. RDC hastheequipmentto do this andhasoffered
theuseofit to theIABP. A 2250 litre tank is fabricated
from tbree corrugatedandtwoflat sheetsofzinc and is
presentlysold for R 350,00but will soonincreaseto
R 400,00.

6.2.4.1.2.3 Gutteringcostsmustsimilarly be reduced
if waterharvestingis to appealto rural communities.
Gutter brackets havebeenpurchasedby UNICEF at

R 2,84each(November 1992)which would be difficult
to undercutusingnewmaterials. However bracketsare
frequentlytheweakpoint in aroof water collection
system. It is at leastassatisfactoryto strap or wire
gutteringdireetly to theendofzinc roof sheets.Gutter
bracket materialcanbe obtainedfrom discarded vehicle
bodies andstrapsor bracketsmade by thehome owner
or purchasedfrom local artisans.

2. Fabricatedguttering(November 1992price), costs
R 27,64per square metre. A 0,915 x 1,83 metresheet
of0,45mm galvanisedsheetmetal costR 36,08
(inciusiveoftax), (actually R 33,30onspecialoffer),
thereforeR 21,60persquaremetre. Localartisans
shouldal leastmatchthepriceofR 9,04permetre
lengthofguuering. However,gutteringisbudgetedat
R 11,90permetre,(February1993,UNICEF
assistedemergencywaterprograniine),but is
considerablycheaperat CashBuild, Oshikati, at R 6,54
permetrelengtb,,(March 1993price). Largequantities
ofsheetmetalpurchasedfrom a wholesalerby the
progranunewould lower unit costsand smaller gutter
sectionscould be made for smaller roofs to further
reducecosts. Also to reducecosts,particularly for
smallerbuildings.scrapsheetmetal from old car
bodies.canbe readily formed into guttering.

6.2.4.2 Shallow welis.
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Thisaspectof theprogrammeshouldbe considerably strengthenedand
supportedby local artisans.

6.2.4.2.1 A mouldto producepre-castconcrete
well rings shouldbe made. Thewell rings should beofa size
andmasswhichareeasilytransportedandmanageableon site.
A concreteringof900mm internaldiameterwith 75 mm wall
thickness,200 mm high will weigh 110kg. This weightand
dimensioniseasilymovedby threeor four people. Moulds
should be of 5 or 6 mm plateto preventbucklingor denting.
Well rings couldbemadeby theexistingbrickmakinggroups
who arealreadyaccustomedto concretework. Ringswould
bebestmade at thegroupsiteswherewaterandmaterialsare
alreadydelivered. Peoplewill fmdtheirowntransportto fetch
the rings andwill then be able to placethemthemselves,
making for amuch soundercommunitybasedwater
progranime.
6.2.4.2.2 Altematively, well rings canbe
constructedof bncksor madeat thewell site, usingsirnilar
moulds,or castin-situ in thewell.
6.2.4.2.3 Sincemanyof theexistingwelis wbich
couldbe lined arealreadyextensiveexcavations,useshouldbe
made ofthesediggingsto developundergroundcisterns.
By accessinga largervolumeofwater considerablymore
water canbe absiracted than from a regularwell , further,
throughthis method,a relatively narrow bore well ring ofa
manageablesizeandweight canbe used. Seeappendix5 for
explanationanddesign.
6.2.4.2.4 Artisans should produce an adaptalion of
thebucketpump for saleto individuals andcommunities.
This is an inexpensivepump ofa simple design,,most suitable
becauseoftheshallow standingwater, seeappendix 6.
Much ofthe material for this pump, thewindlassandthe
bucket, canbe obtainedfrom serapmaterial suchasold
vehiclebodiesor chassis.

6.2.4.3 TankDams.
6.2.4.3.1 Should tank dambuilding with a tractor
anddamscoopprove to be feasible,a workshopwould provide
a suitablebasefor suchan expandedprogranime. A suitablv
equippedbuilding for thestorageofsparesandequipment and
for thenecessaryroutine serviceandmaintenanceof
machinerywould lend considerablesupport to the ~vork.



S

.



6.2.4.4 Pit Latrines.
6.2.4.4.1 Apart from therecommendationsto
continueandexperimentwith a number ofdifferingpits
andlatrineslabs,theworkshopcouldprofitably gather,flatten
andpiecetogetherdiscardeddrink cansto seil ascladdingfor
thelatrinecabins.

6.2.5 Food SecurityProgrammeSupport.

6.2.5.1 Support for thisaspectoftheprogrammeis already being
undertakentbroughtheservicingofthemahangugrindingmuis. A
workshopwouldprovideamorecomprehensivebasefor the local
repairpersonandwould siniilariy serveother artisansshouldthe
programmeexpand.Many back-up services,tools andbasicrepair
facilities, storage,equipment,sparesetc., could be adequatelyprovided
from a rural serviceworkshop. It should,howeverbe noted that there
is anengineeringinfrastructure,capableofwelding,making
modificationsto miii unitsandcarryingout enginerepairs,already
existingin thecommunity

6.2.5.3 Althoughplougbsarerepairedwith parisobtainedfrom
commercialsuppliers,thepossibilityofmakingpartsandundertaking
repairsat acommunitylevel will be greatlyincreasedthrougha local
workshop. Sirnilarly thepossibilityofmakingandextendingthe range
ofhoesavailable will be considerably increased.

S 6.2.5.3 Throughtheforegoingabasewill belaid to developthe
local technical capacityandsupportservicesandfrom this, in time,
more efficient tools andequipmentwill beforthcoming.

6.2.6 IncomeGeneratingProjectSupport.

6.2.6.1 Gardens.

6.2.6.1.1 Themanufactureof someofthe
equipmentpresentlyboughtfor thegardenswould fit well with
theforegoing,particularlyitems suchasbucketsandwatering
cans. Fen~ingis alreadybeingmade andshould new
equipment beohtainedfor themanufactureofdifferenttypes
ofwire, theservice/ repair of’the equipmentcan be provided
from a local workshop.
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6.2.6.1.2 In thevicinity ofa canal water is
presentlyavailable for gardening. Should waterfrom tank
danis becomeavailablefor frirther gardensor for a livestock
developmentprogramme,therewill be an increasedneedfor
simplepumps. Thetreadlepump, which is suitablefor both
thepump staticandfiction headslikely to be involved,is an
idealpumpto bemadein alocal workshop.

6.2.6.2 Bakery.
6.2.6.2.1 Particularlywhenonly small quantitiesof
bakingareto bedone,thefiring ofa large ovenis most
wasteful. Designsfor small,simpleovenssuitablefor local
manufacturemade from recycledmaterialssuchasold car
bodies,areavailablefrom developmentorganisations.See
appendices2 and 3.

6.3 Establishmentof a Runl Artisan Workshop.

6.3.1 A discussionprocesswill needto be instigated with the
communityto raise awarenessofthe serviceand vocational
possibiitiesofa localworkshopandto demonstratethe supporta
workshop canprovide to the existingprogrammework.

6.3.2 Much ofthe foregoinghaspurposelybeenlinked to sheetmetal

work. Within the scopeof this surveyit hasbeenseenthat there is a
potential and a needfor such work. A localisedsupport service canbe
providedfor themain initiative oftheprogrammewhichno enterprise
is presentlyengagedin andthere is a goodpossibility ofutilising
existingscrapmaterial.

6.3.3 To assistan artisanaldevelopmentprocessa multi-purpose
buildingshouldbeerected.A suitablebuilding will act asafocalpoint
for theprogrammeandprovidesasafeandsecureplacefrom wbich to
work. It will in factgiveflirther permanenceto IABP. Possibilitiesare
eitheraduplicationoftheexistingdevelopmentcentrestoreroom/
lectureroombuilding, whichwould makeamostadequatesmall scale
workshop, or an openwork areaandstoreroombuilding,asthe
buildingplan appendix10, for whichstructuralplansareavailable 1f
required.

6.3.4 As many ofproposed items for manufacture will be usedby the
programmetheworkshopbuildingshould be erectedat the IABP
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DevelopmentCentre. 1f thepotentialof aworkshopisappreciatedand
theconceptistakenup otherindependentworkshopsmaybe started.
Howeverin order to gettheprograinmestartedthe imtial workshop
shouldbe at theexpenseof andbe thepropertyoftheIABP. The
facilities,toolsandequipmentshould be leasedto artisansandproducts
purchasedfrom theni, suchas fencingfor instance,ispresently
purchasedfromtheIGP fencinggroup.

6.3.5 A contractstatingthetermsandconditionsgovemingthe
building andequipment,shouldbedrawnup. Suchan agreement
should alsoclarif~’theprovision or non-provisionof specifictools,
equipmentandmaterials.Siniilarly acontractfor goodsshould be
enteredinto eachtime aproductrun is required,this should contain
clausesrelating to deliveryschedulesandquality ofgoods.

6.3.6 The existingprograrnmehasaneedfor specificequipment
whichcanbemade within the cornmunity. Throughthisproduction
local artisanalskills will be improved andtheselfrelianceandoverall
communitydevelopmentcapacityenhanced.In orderto establishan
independent,communitymotivated technical progranimein support of
daily rural life, initial infrastructureandsomemarketsupportshould
be provided. Thisnew interactionwill start with productswhichare
initially required by theprogrammebut whichastheprogramme
developswill be required independentlyby the community.

6.3.7 Appendix7 constitutesalist oftoolsandequipment in support

ofthework outlined.

6.4 Implementation ofa technicaldevelopmentprogramme.

6.4.1 The facilities ofthe Ongwedivaworkshopand hands-ontraining
sessionshave beenofferedto theIABP by the RDC. Throughthis,
practicalskill experiencemay be obtainedin such work asgeneral
sheetmetalwork, markingout,cutting,bending andsoldering;bucket
pump manufacture andthecastingofconcretewell rings,also some
furtheror comparative experiencein pit latrines.

6.4.2 Particularlyfor the developmentofskills, suchasblacksmithing
or ofspecific equipment suchaswheelrims. hubs and axies.or treadie
pumps,training can be provided by consultants, or someofthe
technical developmentorganisationssuch as ITDG or ApT. as listed in
appendix 3. Severalorganisationsoffer the possibility of either
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traineesattendingcoursesat institutionsor of trainerssettingup

trainingsessionsin the field.

7. EXECUT1VE SUMMARY.

7.1 Individual househoidshavea greatcapacityfor undertaking
their ownrequirementsand achievingregularneedsthroughgenerally
traditionalmethods.

7.2 Thereis insufficient need,interestor localartisanskills level to
presentlysustainabroadbasedworkshopor technicaldevelopment
prograrnme.

7.2 An artisanworkshopwouldassistto supportanddevelop
existingprogrammework. It would strengthenthe selfrelianceand
communityparticipalionaspectswithin theprogrammes:-

1. Water& sanitation
2. Food security
3. Incomegeneratingprojects,suchasgardens

7.3 Work whichcouldbe undertakenthroughaprogrammesupport
workshopwliich would have considerablebenefit for thedistrict.

Reinforcing for ferrocementroof watertanks.
Sheetmetalwork - gutters, downpipes,water containers, tanks,

tank moulds, shuttering etc.
Manufacture ofsimple well pumps,notably theBucket Pump
Manufactureofsimple irrigation pumps,notably thetreadle

pump.
Technicalsupportand maintenancein thecastingof well rings.
Fabncationofframesandcladdingfor pit latrinecabins.

7.4 A workshop should be built andequippedat the IABP
developmentcentre. Tools and equipment should be leasedto artisans
andproductsmadeboughtasnecessaryby the programmeand by the
conimunity.

7.5 Trainingofartisans to usethe workshop should be undertaken
at theRDC workshop.
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APPENDIX 1.

PEOPLE, GROUPSAND TRADERS INTERVIEWED OR VLSITED.

UNICEF Windhoekoffice staff.
1 FrancesChinemana
2 ChandraBadloe

IABP - Tsandibasedstaff
3 Simone Shileka
4 FrancisSibea
5 Alina Ithamalo
6 MaryJoseph
7 Yambila Mhone
8 Kapolo
9 Tom Kroll
10 Nafiali Kanandjembo

Non-programmepeople.
11 CristofBrock
12 Viv Stuart-Wilson
13 Peter Van Wyk
14 Mr. Van der Leest
15 Jimlngram
16 David Rimmer
17 HannoPelkonen
18 Arto Suominen
19 DesmondTshikesho
20 T. Goetze
21 Willie Haugk
22 Rihan Sneymann
23 PastorPeterPauly
24 GunnarBendelin
25 HafeniMtuleni
26 W.RLechner
27 Mr. Von Lansberg
28
29
31
32

King andQueenTaapopi
PastorDavid Angula
EphraimKapolo

IABP ProjectConsultant
Asst Project Officer IABP/WES

ProjectCo-ordinator
AsstProjectOfficer/ North
CommunityLiaison Officer
CommunityMobilisation Officer
Water & SanitationConsultant
ProgranimeDriver& Local Farmer
Food SecurityProgrammeConsultant
AssistantGardening

DirectorateofCo-ops,Windhoek
Hydrologist,Windhoek
ENDA-Namibia,Windhoek
WaterAffairs, Windhoek
ManagerRDC. Ongwediva
Water DevelopmentManager, RDC
Water Specialist,Finnida
ProjectCo-ordinator,Finnida
ProjectManager,OhangwenaWater Pro.
‘Water Affairs, Oshakati
WorkshopManager,PhoemxMotors,
Civil Engineer,Oshakati
LWF Pastor,Oshikuku
Asst. ForestryOfficer, Ongewdiva
RDC/GoNForestryOfficer,
MahaneneResearchStation
Etandia Irrigation Scheme
Councillor. Otnusati
Tsandi
Chairperson IABP Water & Sanitation
Elondo fiirmer
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33 Ms. Kapolo Farmer, member ofElondo gardengroup
34 Ms. Tuliki Shilumba Chairlady,LungandaProject Okahao
35 Ms. Laimi Amulunga Miii operator,LungandaProject
36 Siinion Hoseo Mili servicetechnician.Tsandi
37 JohanneIniko OnekuniGarage,Okahao
38 AngulaNekwayo TsandiGarage
39 Vino Amukwa Tsandi cartmanufacturer
40 Mr. Malumbu Auas Motors, Tsandi
41 GardenGroup Tsandi
42 IABP DevelopmentCentreBrick Making Group.
43 Roofwatertank making team; Okasbidi
44 Restaurant Group Tsandi
45 BenzHardwareSupplies Oshakati
46 FNDC Hardware Oshakati
47 Cash Build Oshakati
48 Local Market Oshakati

Visits undertaken.
1. RDC andFinnidaworkshops Ongwendeva
2 IABP IGP groups Uukwaluudi
3 Wholesale& retail supplies Oshikati
4 Local market Oshikati
5 Roofwaterproject Oshikedi
6 Shallow welis & rural household Elondo
7 Garages& workshops Okahao& Tsandi
8 MahaneneResearchStation Mahanene
9 Etandia Irrigation Scheme Ruacana

Background material
1 Oshanas ISBN 99916-709-0-4
2 Millet in Namibia- Engine For Growth

NRI/ODA
3 Social Economy ofLivestock Production in theOvambo

Region Chris Tapscott,
NISER DiscussionPaperNo.4.

4 Northwestern Owambo Irrigation Project.
PlanningConsultantsFNDC

5 F’orestry in Namibia 1850 - 1990 Silva Carelica
6 Rainwater CatchmentPossibilities for Botswana

J. E Gould,
BotswanaTechnologyCentre.
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APPENDIX 2

ORGANISATIONS INVOLVED IN SLOW SAND FILTRATION
SYSTEMS.

ITDG.
INTERMEDIATE TECHNOLOGY DEVELOPMENT GROUP
Myson House
Railway Terrace
Rugby CV21 3HT
UK Fax +44788540270

2. WEDC
WATER. ENGINEERING & DEVELOPMENT CENTRE
LoughboroughUniversityofTechnology
LeicestershireLE1 1 3TU
U.K. Fax +44509211079

3. GATE
GERMAN APPROPRIATETECHNOLOGYEXCHANGE
GTZ
Postbox5l 80
D-6236Eschbom 1
Gennany Fax +49619679-1115

4. IRCWD
INTERNATIONAL REFERENCE CENTRE for WASTE DISPOSAL
Attn Martin Weglin
Ueberlandstrasse133
8600Dubendorf
Switzerland Fax +41 1 823 5028

5 IRC
INTERNATIONAL REFERENCECENTRE for COMMUNITY WATER
SUPPLY & SANITATION
P0.Box 93190
2509 AD TheHague
TheNetiierlands
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6 VITA
VOLUNTEERSIN TECHNICAL ASSISTANCE
P.0.Box 12438
Arlington
Virginia 22209-8438
USA Fax +1 703243-1865

7 AWWA
AMERICAN WATER WORKS ASSOCIATION
6666 WestQuinceyAvenue
Denver
Colorado80235
USA

COMMERCIAL COMPANIES
Commercial possibilities. - Nonewith which 1 have any personalexperience,but
information from oneor two may havesomeuse. Some,particularly theearly ones
arewell establishedin potable water systems.

1 SULZER BROS. - (Advice & Systemsoffiltration, reverseosmosis,
floculation etc.).

SulzerBrothers Ltd.
Water & WastewaterEngineering
CH-8401 Winterthur
Switzerland

2 BIWATER. - Tumkey systems.
Biwater
Biwater House
Station Approach
Dorking
Surrey RH4 1TZ
UK Ph. +44306888188

3 POTAPAK - PackagedWater Purification Systemsfor Small
Communities- No Chemicals.

Potapak Ltd
3 Canal Walk
Newbury
Berks RG13 1DY
UK Fax +44635 30844
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4 AQUAFINE. - Ultraviolet Water Sterilizers- Not as inappropriate as they
might sound.

AquaiineCorporation AquafineU.K. Ltd
25230W. Ave Stanford 20 ParkStreet
Valencia PrincessRisborough
Califomia 91355 Bucks HP 17 9AH
USA UK
Ph +18052574770 Ph. +4484446026

5 LOVIBOND. - Watertestkits. (Doesnot indicate for what it istesting).
TheTintometer Ltd
Waterloo Road
Salisbury SP12JY
UK Fax +44722412322

6 BERKEFELD FILTER - ReverseOsmosisPlants.
Berkefeld Filter AnlagenbauGmbH
Box 12, D-3100 Celle
Germany

7 SIT Water SystemsAlS - Tumkey systems
Ny Vestergade 7
DK- 1471 CopenhagenK
Denmark

8 Hendrick (Jravity Flow SystemsInc. - Very frne filtration, polyurethane
filter panelsinsteadofsand.

GFS
P0 Box 525
9 North Main Street
Carbondale
PA 18407
USA

9 AMES CROSTA BABCOCK LTD - Desalination.
Heywood
Lancs OL1O 2DX
UK

10 AL-KAWTHER - Desalination.
Al-Kawther Industries Ltd
P.0.Box 7771
Jeddah21472
Saudi Arabia
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USEFULLITERATURE.

1 Waterlines - QuarterlyMagazine
IntermediateTechnologyPublicationsLtd.
103 - 105 Southampton Row
London WC 18 4HH
UK Fax +44714362013

2 Simple Methods for theTreatmentofDrinkingWater
GabrieleHebner ISBN 3-528-02021-0
GATE GTZ

3 Slow SandFiltration for Community Water Supply
J.T. Visscher. R. Parainasivam,A Raman H.A Heijnen
Technical PaperNo. 24
IRC ISBN 90-6687-009-5

4 Small CommunityWaterSupplies
Technical Paper SeriesNo. 18
IRC ISBN 90-66870087

5 DevelopingWorld Water
(irosvenor PressInternational Ltd
WestGarden Place
Kendal Street

S London W2 2AQUK

COMPUTER DATA BASE SYSTEMS

CSIR - INFOACCESS, A retrieval systeminto adatabasewater
programme - WATERLIT. Either througha mainframe computer systemor CD
ROM. Should have all theinformationyou would everneed.

CD ROM isupdated quarterly, but CD’s have a high licencefee. Althoughmore
expensiveto purchase,ifused infrequently, main frame accesswould work out
cheaper,andis continually updated.

AngelaRethman; Project Manager. Fax 012 86 2869
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APPENDIX 3

ORGANISATIONS INVOLVED IN DEVELOPMENT AND
MANUFACTURE OF BASIC WORKSHOP OR OTHER EQUIPMENT.

1. ITDG.
INTERMEDIATE TECHNOLOGY DEVELOPMENT GROUP
MysonHouse
Railway Terrace
Rugby CV21 3HT
UK Fax +44788540270

Equipment to make wheelhubs,nmsandaxies. Hand tools.

2. ApT.
ApT DESIGN AND DEVELOPMENT
29 NorthwickBusinessCentre
Moreton-in-Marsh
Glos G156 9RF
UK Fax +44386701010

Technicaltrainingandenterprisepromotion. Designsandplanson equipmentsuch
as,sheetmetalbendingbrake(gutterpress),sheetmetal rolling machine, sheet
metal edgefolding machines.sheetmetal shears,pipebender.

Each is locally madeandlight weight; an “intermediate” technologyrather than
commercial.

3. TOOL Foundation
Sarphatistraat650
1018AV Amsterdam
TheNetherlands.

Technical designs.

4 NEW DAWN ENGINEERING
NEW DAWN ENGINEERING (PTY) LTD.
P0.Box 3223
Manzini
Swaziland

S

1 Fax +268850]6TOOL
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Commercialmanufacturerof“appropnate technology”equipment: Fencewire
frames,diamondmeshmachines,barbedwire machine,concreteblock machine,
sunfiower oil expressingmachine.

5 WATER WORKSHOPS
DabaneTrust/ WaterWorkshops,
P0. Box 3331
Bulawayo
Zimbabwe Fax +263944073

Diamondmeshmachines.“Ovens” Handpumps. Blacksniithing.Gutterequipment

6 MA -IRRI INDUSTRIAL EXTENSIONPROGRAMMEFOR SMALL
FARM EQUIPMENT.

Agricultural EngineeringDivision
Bureau ofPlant Industry
SanAndreasStreet, Malete
Metro Manila
Philippines. Ph.

Treadiepump.
Mr. Tom Kroli alsohasplansofthis Treadle Pumpfrom:-
TheSocial~Vork& ResearchCentre
Tilonia 305 816, Madanganj, Dist - Ajmer, Rajasthan, India.

7. UNIVERSITY ZIMBABWE
DeptofCivil Engineering- Attn Mr. Paul Taylor
TrainingCentrefor Water andSanitiation
P0. BoxMP 167
Mount Pleasant
Harare
Zimbabwe.

+632598114

Ph +263 4303211

Treadie pump.

8. RIIC
RURAL INDUSTRIESINNOVATION CENTRE
P. Bag 11
Kanye
Botswana. Telex 2435 BD1

Ovens,
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APPENDIX 4

CORRELATION OF TANK CAPACITY TO ROOF SIZE & RAINFALL.

TheBotswanaTechnologyCentrehasdeviseda formula to calculatethecapacity
ofa water storagetank for roofwaterharvestingsystems:-

V=RaxScxPf
where

V = Volume of thetank
Ra = Roofarea
Sc = Storagecoefficient

Being0,15 for a rainfali > 400mm perannum.
Most ofUukwaluudi is350 - 400mm averageannual rainfall

Pf = Precipitation factor
Being 1,5 to compensatefor unevenrainfali distribution over
theyear.

Using this formula a suitable tank for theschoolroofat Okashediwouldbe

34,50m3, rather thanthe 10,00m3.tankwhich hasbeenbuilt.

V= 153 m2xO,15 x 1,5

This shouldyield some90 L ofpotablewater per day with 95%reliability.

Alternativelyanadequatetankfor thestoreroom/ lectureroom at thedevelopment
centrewould be25,00m3, ratherthanthetwo tanksstoringapproxiinately
8,00m3.

V=llOm2xO,15x1,5

Which should yield some65 L ofwater per day, with 95%reliability.
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ALTERNATE FERROCEMENT TANK DESIGNS AND COSTS.

Ferrocementtankconstructionisan idealsystemofforming durable water tanks
andis presently usedby theprogramme.Howevercostsassociatedwith the
methodsandmaterialsusedaretoo expensive.

1. A largeproportion ofthe costofa tank is that of labour, this could be
reducedby employingone skilled to builderwho wasassistedby non-
remuneratedcommunitylabour.

2. Care shouldbe taken in mixing cementplasterandparticularcaretakenin
not constructinganunnecessarilythick final wall. A calculated quantityof
cementshouldbe usedper tank, andnot exceeded.

3. Costsofreinforcing maybe significantly reducedby usingdiamond mesh
securityfencinginsteadof pouitrywire netting andweldmeshmat. This
methodwould continueto utilise the existingcorrugatediron mouldsand
would alsoprovide fiirther employmentto thefence-wiregroup.

4. A handoperatedmachineto makediamond mesh security typefencing
would be requiredto maketwowidthsofreinforcing,1,75 metreshighfor
thetank walis and 3,00metreswide for thedomedtop. Diamond mesh,
50 mm x 5Omm aperture of2,5 mm wire is adequate. The outlay for a
suitablemachinewould be approximately800Randslandedin Oshikati.

5. Costsofreinforcingmeshandwire netting presently being used by the
programmeaspurchasedin November 1992with pricesfrom thecheaperof
twosuppliers,areR 335,13per tank. The 10 m3 tank is budgetedat
R 197,00andthe 5,00 m3 tank at ff163,00in theUNICEF Assisted
EmergencyWater Programme,February 1993. Workingon acostof
R198,57per2,5 mm gaugeroll (inolusiveoftax) from CashBuild, Oshikati
thecost.priceof reinforcingfor thelarger10,00m3 tank is R 70,00. At say
R 100,00per tank operators can pay off themachineandgainaworthwhile
income. Thecostofreinforcing could be flirther reducedby using black
wire rather than galvanisedwire.

6. Sincegutteringis oneofthemore expensivecomponentsoftheroof water
harvesting,the cheapestgutteringshould be sourcedifa community
programmeis to be realised. FabricatedgutteringcostUNICEF
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R 27,64m2 (November1992purchases).CashBuild, Oshikati,were
advertising gutteringat R 6,54per metre length,, (March 1993price).
A 0,45mm gaugesheetof 0,915 x 1,83metre galvanisedflat iron costR
36,08(inciusiveoftax),March ‘93 at CashBuild, Oshikati,R 21,60m2.
Fabricatedgutteringcouldtherefore at leastequal manufacturedcost.

7. Largequantitiesofsheetmetalpurchasedfrom a wholesalerwould lower
unit costs. Smallersectionguttenngfor smallerroofs would further reduce
costs. Again for smaller buildings, scrapsheetmetal from old car bodies
would considerably reducesheetmetal costs.

8. P.V.C.piping would alsoreduce gutteringcostson small domestic
buildings. A 110mm classB, PVC pipe suitable for usein the
atmosphere,cut in halfgivesan effective costofR 5,76per metre of
guttering, comparedto R 9,04per metre for thesheetmetal guttering. The
P.V.C. gutterwould have a crosssectionalarea of86 cm2 comparedto
125cm2 for thesheetmetal.

9. Savingscanalsobe made on the water outlet. A 15 mm brassbibcock cost
R 27,04each,(November ‘92), whereas2,00m of l3mm reinforced garden
hosewhich could be hookedabovethewater level in thetank, for thesame
result, costsR2,60plus RO,64 for a hoseclip. R 3,24 (April ‘93 prices).
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APPENDIX 5

SUGGESTIONSFOR UPGRADING EXISTING TRADITIONAL OPEN
WELLS.

There areseveraladvantagesassociatedwith theupgrading, throughlining,
ofexistingopenwelis:-
1. Water sourceandsupply is alreadyknownandproven.
2. A cistem,largerin diameterthan thewell canbe constructedon the
impervious caicrete layer within thewatertable. Thiswill significantly
increasethebodyofstandingwater andinflow to thewell, thusappreciably
inereaseyiekL
3. Smaller, lighterandlesscostlywell rings canbe usedin
conjunctionwith thecistem.
4. Lining will preventthewell from flooding, thusensuringasupply of
potablewater throughout theyearandalsoobviating anyneedfor descent
into thewell.

2. Construction details: - cistern.
A 225mm brick wall cistern ofsome2,00metresdiametershould be built
on thecaicrete,on whichthefresh watertable isperched. It should be
matched in heightto a multiple ofthe well rings which are200mm high.
say 1,40or 1,60metres. Thewell rings should be Jaid from thecentre ofthe
cisternandconcreteslabslaid betweenthebrick wall andthe well lining.
There should be no mortar in theverticaljointsof thebnck wall to allow
water throughand ideally a synthetic membraneshould be placed around
theoutsideofthebricksto preventtheingressofthevery fine sandswhich
will reducetheefficiency ofthe well.

3. Constructiondetails: - well.
By constructinganundergroundcistemthewell diameter can be
considerablyreduced, 150 mm diameter P.V.C. boreholecasingcould in
fact be usedif an alternate methodwere usedto supportthe covering slab of
thecistern. Concretewell rings arehoweverpreferable asa personcanthen
gainentryto thewell should it needcleaningout. Well rings canbe made
and installed by thecommuntyand, particularly asthewater level dropsin
thewell during thedry season,themostappropriatebucket for drawing
water canbe installed. Suitable well nngs should be 0,90m internal
diameter and0.20metreshigh with a 75 mm wall. weight ofthis will be
110kg, whichcan be movedby either three or four people.
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4. Moulds for such well rings should be in threemain sectionswith one
smaller vertical vee,sectionedpieceto easeremoval. Sectionsshould be
bolted together andof5,00mm plate to prevent denting or buckling.
A suitable concretemixturefor therings is 2 cement: 5 sand: 3 aggregate,
Rods should be msertedinto the moulds at casting,whentheseare
withdrawntheringwill be sufficiently permeable. A reinforcing ring of
10 mm rod with similar rod “handles” weldedto it, should be cast into the
top of thering to act asa handlefor moving andasa foothold when in
placed in thewell. A flat surface to theconcreterings is quite adequatewith
oneringplacedon top ofanother, surfaceto surfacewith nonotched lip.
Well rings ofdimensionslargerthan given here,but usingthe same
constructionprinciples canbe seenat theRDCworkshop at Ongwediva.

5. In order to effectively constructthecistema de-wateringpump might be
necessary.
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APPENDD(6

DESIGN & INFORMATION ON THE BUCKET PUMP

A derivation ofa Bucket Pump would be themost suitable methodof
abstractingwater from an omufima; shallowwell with minima! depth
perchedmicro-water table.

2. Thestandis fabricated ofsteelsections,suitablesteelto fabricate these
sectionscan be obtained from old vehiclechassis. Drawingsofatypical
pump suitablefor a tubewell or boreholefollow. An adaption to the
windlassstand, with theaddition ofa crossmember to allow it to be bolted
to awell cover slab, caneasily be made.

3. Although thebucket in the following drawings would be suitable, it too has
beendesignedfor a borehole, with a diameter of90 mm and lengthof
700mm. A more suitable containerfor very shallowwater sourceswould
be a bucket approximating thesizeanddimensionsofa builders bucket,
howeverthesefloat very easily. Perhapsthemost appropriate bucketwould
be a tbree-leggedpot with a valve in the bottom similar to that in the
diagram. Sucha container is durable, would easilyfl11 andwould draw
water from a very shallow sourceby virtue of its bottom fihling, whilst the
legswould prevent thevalve cominginto contact with the floor ofthe well.
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NO. W2’i. Llarnre, Zimbabwe

THE BUCKET PIJMP - A COM~RClALUNIT

This simple system of raising water
has been put on trial by Blair Re-

search Staff for over one year and
experimental models are consistent-

ly providing good service to date.
The syscem which has been described
in earlier Blair Research Bulletins5 ca~be madé by local craftsmën, but
a neat cominercia]. package, made by
V & W Engineering of Harare is now
available. This bul]etin describes
this unit and how it operates.

The windlass, steel head and cap,
the bucket and the windlass support
are all made of steel as shoun in
the diagram. Hard wood bearings
have been retained for long trouble
free service. A simple steel poppet
type valve has been designed for the
bucket, which provides a fast fil—
ling rate and also long life.

The frame of the bucket pump. bas
been designed so that the lower
end is immersed in a concrete5 anchor, thus making the whole
assembly very secure.

A special water discharge unit has
been designedby the manufacturer

to further increase hygienic use of
the system. In this case a full
bucket of water is discharged into
the waiting family water vessel by
inserting the bottom of the tube-

bucket into the watcr discharge
unit. This has the effect of open-
ing the valve in the bucket and di~

charging the water from one bucket
to the~other very hygienically.

The system has~been des ~ncd
ra~se 5 litres of ~jjter .~it 01.

t j r.~• and the s t and.~rd uicl~
niotiuted over a I’VC iube~I!

‘1.
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GENERAL WARD STATISTICS

WARD _________
DISTRICT_________

HUMAN POPULATION
Overall Population
Men
Women
Density
U nem ployed
Percentage School Attendence

DATE

ANIMAL POPULATION
Cattie (Beet)

(Draught)
(Dairy)

(Goats)
(Donkeys)
(Sheep)
(Pigs)
(Chickens)

Total LostThrough Drought

GEO-PHYSICAL
Total Hectarage of Ward
Average Hectarage for cultivation per Farmer
Total Hectarage for grazing
Possible yield per Farmer

WATER SOURCES
Dams (irrigation)

(medium)
(small)

Weirs
Sand Abstraction Units
Weils (working)

(non-working)
Swam ps
Grinding Units

FINANCIAL
Average Income per Caoita
Government Expenditure

Maize
Sorqhurn
P/rn iJle!
Ground nuts

Hea~th
Eauca~ioi
~oar1’,

DEVELOPMENT
Number of existing Projecis
Number of possible Proiects ~or Water ~‘or~sr:oD~

Other Livestock

S
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Test TSHELANYEMBA
Councellor Questionnaire Date

Aiea
Name

Is there a bus service to town
How often doesIt run
How much does t cost

Numbers of
Schools
Cli n ics
Business Centres
BoreHoles
Dams
Wiers
Grinding mills
Blacksmiths
Tinsmiths
Carpenters
Bakeries
Stores

Banking Facilities
POSB
Banks
Building Socs

Gram Depots
Cotton Depots
CSC Depots

-1

Possible map showirig the situation
of these tacilities

Anythiiici else
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Number
Date ________

Relation to Head

Sex (M/F) _____ _____

Industrial ______ ______

Industrial _____ ______

El

ru
Crop Farming _____

Cattie Farming _____

Goat Farming _____

Garden
Food for Work
Development Project _____

Other work. please specify -

c Any financial contributions from others ‘(/N ~

What is the acreage of your arable land
Doyou grow crops Y.’N ~

Consum pliori _____

Sora hu m
Maize
Millet
Ground outs
Roundouts
flapoko _____

6 Which of the_lollowing items do you own
Plough L Cultivator ~] Harrow _____

Scotchcart[ Planter 1 Wheel Bairow _____

7a Numbers of livestock —- _____

Cattie _____ Goals _____

Donkeys L Pigs —

b Are you prepared to sell livestock in order to buy necc’~sary items Y/N L 1
8a How many children rio to school

b School lees/ l’~im
c Do you buy lood ‘i /N

Area
MZIMUNI

WATER WORKSHOPS - A PROGRAMME OF DABANE TRUST
FEASIBILITY STUDY ON ARTISAN WORKSHOPS

A Questionnaire for Community Members

‘(IN.

2a Head of HouseHold
b Waged Occupation
c Spouse

Waged Occupatton

3 Total number of people living in your KraaI

4a How many of these earn an income locally
b What~obsdotheydo.

Rural 1 1

Rural [ I

Teaching
Community work
Building
Craft

(which organisation)

5a
b

d Estimated total income per month
(Including any contributing kraaI members money from town or income received from
farming or other sales)

S

Melons
Beans
Sunfiower
Cotton

Other

Cash

_____ Bicycle 1 1

Poultiy L i Sheep _____

Rabbits Other _______

Estu’iaie k~oapuichase / rnoI,;h
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Grinding mitI
Dress makers
CSCdepot

9a Do you or membeis ol your Kraai need the seivices of a Biacksmith Y/N

b Which services do you_need _____

Repair L J 1-lousehold items J Building materials [~j
Agricultural tools 1 Irrigation equipment ]

lOa Will you use the Dabane Trust Workshop Y/N L~J

b Why ______________________________-~

c Why not ____________________________________________

11 Which of the tollowin have you or a member of

Carpenter _____ Tinsmith
Baker _____ Repair service
Gram Depot _____ Cotton Depot
Local Store

12 Where do you buy most of your manufactured aoods
From Town [J From local manulacturers

13 Where do you seli your own_produce _____

In Town L 1 4t local markets _____

14 How many times do you take the bus info town each year L 1

15 Which of the following banking services do you use
Local_Branch City_Branch

POSB ____
Building Society _____ _____

Bank _____ _____

16 Resporidents commerits

17 Other Cornmerits
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WATER WORKSHOPS - A PROGRAMME OF DABANE TRUST
FEASIBILIT’( STUDY ON ARTISAN WORKSHOPS

A Questionnaire for Workshop Members

. Date Tshelanyemba Name

.

1

2

Head of HouseHold
Occupation
Spouse
Occupation

Sex (M/F)
Industrial
Sex(M/F)
lodustrial

J
1

Age
Rural
Age
Rural

3 Number of Child ren
Number of people living at home

4 Position in the Workshop

S
5 Estimated monthly wage from Workshop

0-$50 ____ 5100-150 ____

550-100 j~ 5150-200 ____

E200 - 250 _____

$200 - 300 _____

>5300 ____

6 Do you have any alternative sources 01 income
Crop Farrning
Cattle Farming
Craft

Garden t 1

Teaching
Other projects
Other. please specity

9 What is the_acreage of your arable land
(0-5) ____ (5-10) ____

(15-20) _____ (20-25) ____

• 10 Do you grow cash crops Y/N
- Sunfiower

Maize
• Sorghurn

Ground outs
M’l~et
Cotton
Othei

(!nclude all_cont’ibutirig family members)
3700-1000 ____ >51500 1 1
51000 - 1500 _____

(10-15) ____ (>30) t 1
(25-3b) r

Do you grow grops for consumplion ‘(/N
Maize

Soior~rn
Grcura riuts
Miille’~

7 Estimated total disposable income per month
0-5100 ____ 5200-400 ____

S100-200 ____ S400-700 ____

. 8 Which of the following items do you own _____

Plough _____ Cultivator _____ Harrow _____

Scotchcart _____ Planter _____ Wheel Barrow _____

Bicycle [ ~
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11 Numbers of livestock
115 5\10 10\15 15\20 20\25 25\30 >30

Catile _____ _____ _____ _____ _____ _____ _____

Goats _____ _____ _____ _____ _____ _____ _____

Sheep _____ _____ _____ _____ _____ _____ _____

Don keys _____ ____ ____ _____ _____ _____ _____

Poultry _____ ____ ____ _____ _____ _____ _____

Rabbits _____ ____ ____ _____ _____ _____ _____

Other

S 12 Which of the following do you make at the Workshop
Cost of raw

materials

t
Household items
Pots _____

Plates _____

Cutlery _____

Tripod stands _____

Buckets _____

Agricultural bols_____
Hoes
Plough shares
H arrows
Don key chains
Scotch carts ____

Cowbelis _____

Cultivators
Wheel Barrows

Ox plough land slide _____

Other tools _____

Axes _____

Picks _____

Hammers
Chisels _____

Tongs _____

Mattocks _____

Try squares ____

Screw drivers
Pocket knife _____

Handpumps _____

Other items
Door frames
Window frames
Gates _____

Fencing _____

Stools ____

Chairs _____

Tables _____

Cupboards _____

Hsnges _____

Bclts ____

No made No Sold
Price per_morith per_month

F~ T1
t

t___ 1

t 1
,

~

J

H

~

~

H
Li

~

L

H

~I

Li

1

1
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13 Where do you get most of your raw materials
From Town [ From local manufacturers

14 Where do you sell your goods
lnTown 1 t At local markets ru

15 How many times do you take the bus to town each month
oL! ii t 2T t 3~H

>41J
16 Whtch of the following banking services do you use

Local Branch
POSB ____
Building Society _____
Bank _____

Other _______________________

17 Which of the following banking services does the Workshop use
Local Branch City Branch

POSB ____ ____

Building Society _____ _____

Bank _____ _____

Other

18 Further Information
t When did you om this qroup

iv

v

1

vi

vi’

Is this convenient for you

Which raw materials do YOU use and where do you buy thern .

How do you transport these materials

How do you publicise your products

viii Is there a good market for your products

41 t

.

ii Whydidyou 01fl

iii How far is t from your home

ix Is there any cornpetition’s;rnilar ~‘o.kshop in you; vicinity -
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vui Is there a good market for your products

ix Is there any competiton/similat woikshop r
1 yow vK.ir.ty

x How do you cost youi oroducts what do you consider

xi Who does the bookkeeping in you; group

xii How is the wage or salaiy calculated

xiii When are the salaries made available

xiv How much is spent ort electricity

xv How are the meals oroanised

~vi What do they cost

xvii Anything else

1
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