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Water For All 
It is the aim of the Zimbabwe Government that every family 
should have enough clean water for daily needs close to their 

home. 
Where water is plentiful, families are encouraged to use 
more water for projects such as growing food. 

Inside this file you will find useful information about: 

• Hygiene and Water 
• Community Action in Water Projects 
• Siting Village Water Supplies 
• DilTerent Methods of Digging and Drilling for Water 
• DilTerent Methods of Raising Water. 

The file is divided into three sections: 
Section One - gives general information about water 

projects 
Section Two - gives extra information about digging and 

drilling for water 
Section Three _ gives extra information about raising 

water. 

Extra information provided in Section Two and Three can 
also be obtained separately in hand-outs and leaflets . These 
are available from your Ministry of Health offices. 

Note carefully! 
Some information in this liIe is still in First Draft. This is 

clearly marked. 

Water For All 
section one 

general information about 
low cost water 
development. 



Wafer For All 

Meanings of words and phrases used in this book. 

apron - a sloping concrete area built to drain waste water 
away from a supply. 
bed rock - level of rock in the ground. 

bore bole - narrow hole, drilled through bed rock to deep 
underground water supplies. 

decomposed rock - soft rock commonly found 
underground. 

grout - a mixture of cement which acts as a seal. 

band-blasted well - a well which is blasted through hard 
rock by licenced blasters. 

hand-dug well - wide hole, dug with pick and shovel. 

band-operated drilling rig - also known as a 'Vonder 
Rig' . A hand-operated machine used to make a tube-well . 

licenced blaster - well-digger qualified to use explosives 
to blast wells. 

buckel-pump - A windlass pump which is operated by 
hand and used to raise water from supplies in villages. 

Blair hand pump, Nsimbi pump - These pumps are 
operated by hand and used to raise water from supplies in 
villages. 

busb pump - a heavy duty lever pump used to raise water 
from shallow and deep wells. 

Wafer For All 

PVC casing - hardened plastic tubing of a certain 

measurement. 

run-off channel - a narrow concrete drain ( 10 metres 
long) which drains water from the apron. 

tube-well - narrow hole (170mm wide) drilled down to 
bed rock, using a hand-operated drilling rig. 

water table - level of water in the ground. 



Water For All/ Health and Hygiene 

Health and hygiene 

Many villages in Zimbabwe still do not have their own 
water supplies. In these places woman and children have to 
walk very far to oollect water which is then shared by every 
member of the family. Sometimes there is only enough water 
for drinking and cooking, and not enough for washing and 
cleaning the home, or for watering gardens so that people 
can grow their own food . Health problems such as 
diarrhoea, sore eyes, skin infections and malnutrition are 
common in families which do not have enough water near 
their homes. 

It is very important to promote a good understanding in the 
community about how these health problems occur. In this 
way groups will become better informed and motivated to 
take action to improve their traditional supplies. They will 
also be motivated to join projects to make new supplies. 
When combined with better hygiene, these efforts will lead 
to improved health, too! 

It is easier to understand and teach others about these 
problems if we group them in this way: 

group I: health problems that occur through drinking dirty 
water. 

group 2: health problems that occur because there is not 
enough water for hygiene, i.e. in places where 
water supplies are very limited, or people have to 
walk too far to collect water. 

group 3: health problems that occur when a person enters 
infected water. 

group 4: health problems that result from insects which 
breed in water and carry disease to the people. 

Look at the table on the next two pages for more 
information about these different groups of he alth problems 
which are related to water! 

• 
bthod of SprEild 

1'Ob1eJ11S tnat occur bec3uSe t!1ere is Hot 
"'"'J" >later.for <lai Iy f1y~iet1e activities 

He.altl1 problems wl1ich caI1 oa:ur 

Diarrhoea, btf"'oid, cMolera, dysentl-y, 
itlfective hepatitis [jaundice) , 
poIiol11yelitis. 

D~rtkoea, cHoIet'~, typhoid and hepatitis. 
$kiH i~fectitlHs: scabies, septic sores, 
ri~w<ll't11 al1d com~ic;ltioHS >!hie" result 
tl"Of'1 tl1ese iHtl:ctioHS. 
~v.e infections: conjunctivitis, trachotl1a . 
gut wor>t1s: hook >I,*,'" , t:lfewor>t1, 
rouHd >lOt'tI1, pinw,*,>t1. 



ly'pe~ of supplies which 
cause the problems 

, Shallow, ul1pt'Otected wells 
f Rivers 
, j)anlS L "Hprotectetl) 
f Sprit-g; 

1. kptove e>eistin8 supplies . 
2. B~il::l, proUct and mainl:<lin ne'" supplies 

",kic/1 provide ~i1 'We;ter forthe 
l1eedS of tI1ei~ o"",e~s. 

3. E:I1COU~~ sanitation projects in the 
area. Combine such pro JetS with 
~iet1e educatiOl1 . 

4. ErlCDur"¥ hYeiel1ic practises fo~ wste~­
collection, -sto~e ai"<l -use. 

5. EHCOU~e fl'e<llAeI1~ I1aHdwashi"B. 
plel1tiful use of \oIatei' fo~ body aHd 
home hygiel1e (sa CrR<X!P 2 also). 

b. Boil wa~ [if possible} 

I l ' I reat sufferers. 

_J_-
, 

.imjted sup'p'!les (/1.3 . shailolY wells, waterholes):' 1. 
, ti10se Guppies w\1ic/1 are very distant .f'I-om 

Site.311d build, protect ana main!;!i.., 
supplies which can provide ehO~h wate.t< 
for the daily needS and dose to the 
homes of ev~y fa""ily which uses them . 
Combine h-.i~iet1e education witfl water­
projects ana esp('Ciallv el1COU~~: 

the home 
• those supplies which have very little \\later I 
I ll10se supplies whiCh s~e I'tlal1Y people. I 2. , 

'hese problems lead to 9 lack of available 

Qer for hygiene ato;;! hOI71e use, i.e., 
, 1~UeI1t i1sl1dwashl~ 
I belly wasi1i~ 
I ...-asI1i~ of clothes 
I waslli"'3 of COdci"'3 utensils 
I cleanit19 U1e \1ott1e. 
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• use of more water for bOdy hY0iene 
and other activities il1 the home 

• fl'elJ.uel1t l1aHdwasl1il1!3 
• treatment of people in the 

community who are suffel"in~ 
.frol11 health p~blems . 

3. El1cour"3e S8r1itatiol1 pro jec~ in the 

area. 
4: Erlcouril!le people to maintain their 

facilities. 
5. Treat sufferers. 

--

~ethod of spread 

-----
~ 
Problems caused by il1fedive water 

~ealth problems which C311 oxur 

B'llharzia ltl1e jrlfectjve bilhat-zia ~et'mS 
!'Ira'" in snails which live il1 >I8ter -that 
ha .. bW1 polluted by man's excreta ) 

NB 6ilh3r<ia ca" be COt1tracW OI1N, 

tl1r~1t water g.,a l10t from l.IsiH~ dil't>( 
latl'i~es as man'{ still beJieve. 

--------_.----------------------------
,ROUP 4 

wb\ems caused IYy insects which caM 
>reed irl water. 

M aiaria, mosqUito bites . 

4 
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f~pes of SUpplies which 
CJUse the problems 

\\IprotlCte.d wpplies ill wI1icl1 
~lhrri3 St13ils b~ , ~.: 
, I<ivel'S 
I t)a/!1S 
I $tI'eaI1Is 
I POl1ds, lakes,etc. 
, $hallO\'{ water where ~0I1 1j'r"M 

~ily. 

)pe>1 water "'lApplies such 3S shallow 
0015, swamP'! areas . . 
"w:iuitoes also brwJ in water whicl1 is 
y iH~ in old iil1S, car tyres al'1d in lo~ 
rass around the i1ome. 

Ways of preventif1~ llie problems 

1. Et'COUr~e use rJ protected water suWies 

to avoid CDI1tact witb it1fected water· 
'2. . Discoul"~e. use of' ut1protected 

water supplies fur' rect'eatioK. 
3. Promote use of l3\:i'ines to pl"e'Jet1t 

COI1tamil1atiOl1 rI water. 
4. Spread 3wal"et1~ about bilhal"ria 
5. Clear ,,~iOt1 t1eal" wateI' which C3t1 

harbour bilha~a snails. 

'1. Protect water supPlies dose to tl1e 

home. 
2. Drain 5\o13t11py areas around water-

5 

supplies. 
:3. deaH away places it1 aI1d 3rOU...a tI1e 

i1ort1e wI1ere mOS1uitces ~11 breed. 
4. El1COUr~ limited sto~ of water 

where possible, at1d alwayS il1 OOHtait18l"S. 

5. Encour3¥ people to hike l113~ria­
tlblets ~89.uired to preVeI1t the 

disea<oe. 
b. Treat people 5utferil'lj -P\-om l11lIiaria. 

!Yarer For AII/Healch and Hygiene 

Promote good water hygiene in the 
community! 

Remind the people about these important 
practices! 

Use every opportunity to 
• share practical infonnation with groups and individuals 

about water projects 
• help the people to understand about health and other 

problems which occur through a lack of water 
• promote good hygiene practices for water use. 

In particular advise families to 
• keep special containers for water collection 
• clean each container thoroughly before taking water from 

the supply. 

6 



Water For All/ Health and Hygiene 

Also advise the people to 
• store enough water for family needs for one day only' 
• store water in c1ean, covered containers. This prevents 

dust, germs and flies from spoiling the water. 

It is very important to encourage the plentiful use of 

water for activities such as 
• body washing, especially face, eyes, skin 
• handwashing, especially before handling or eating food 

and after using the latrine 

• washing clothes 
• washing cooking utensils 
• cleaning the home. 

Wo.SV- I-\a \'Id s 
aftel" u6iVlg 
tl1e latril'\e-
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Water For All/ Health and Hygiene 

Also: 
teach children about the need to use more water for bathing 
lOO! 

8 
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Community Action 
For Water 
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• 
Water For All/Community Action ------------------------------------------
Community action for water! 

It would take a long time to actlieve the goal of clean water 
in Zimbabwe through individual effort. Progress will be 
much quicker if our people can be encouraged by 
community workers to form groups to discuss their needs 
for water, and find out about how a project can be started 
in their area. Through group discussion in the community 

the people can find out more about 

• their needs for water, i.e . for home use, for crops, for 

raising animals, etc . 
• the kind of supply which is best suited to these needs, i.e ., 

a shallow well , a tube-well , a borehole, etc. 
• the number of people in the group who will share the 

supply 
• dilTerent methods which can be used for raising water 
• what guidance the Community Worker can offer 
• the way that labour can be shared during the project and 

who will maintain the project when completed. 

10 
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WQter For All/Community Action 

A member of the VIDCO (the Village Development 
Committee) should be involved in all group discussions 
about water projects in an area. In this way , programmes 
for water development can be co-ordinated and properly 

planned. 

All VlateY' projects Me plal\~ed t-VWOlA~1-\ 
the VIDCO. 

The role of the VIDeO in water 
development projects 

Every village is represented by a community-based worker 
who belongs also to the Village Development Committee 
(VIDCO). This person may be a Village Health Worker, 
for example. The VIDCO co-ordinates projects of all kinds 
in an area and provides advice and guidance to the people 
through their representatives. All projects, including water 
projects, are therefore carefully planned through the VIDeO. 

11 

Warer For All/ Co mmunity Actioll 

The VIDCO representative will assist the people by 
• speaking openly with groups 
• listening to problems 
• offering guidance and sharing infoml3tion 
• taking group problems to the VIDCO 
• keeping groups informed about progress 
• encouraging group action in water projects and later in 

project maintenance 
• encouraging involvement in other projects, such as latrine 

building and growing crops too. 

_ .. J ,-t'!!!!!!it _ ........ ,: 

Sometimes the VIDCO Chairman may decide to form a 
Village Water Supply Committee. This committee is part of 
the VIDCO, and will be concerned with water projects in 
an area. 

12 



/Voter For All/Community Action 

co-ordinate effort for action! 

There are many representatives from different government 
ministries and helper organizations working at commumty 

level. These may be: 
health worker.; such as Health Assistants, Health 

• InspectOr.;, Village Health Workers, Medical Assistants 

and other.; 
• Local Government Promotion Officer.;, District 

Councillors 
• Community Development worker.; 

• Agritex workers 
• traditional authorities and political leaders 
• other.; who work with community groups, such as teachers 

and literacy workers. 

Community-based workers should inform each other of 
progress through regular discussion .. In this way plans can 
be co-ordinated and community groups will become better 

informed. 

13 

5 

Water For All/ Community Action 

Community- based workers can a lso 

• spread awareness about the need to improve water 
supplies 

• share information about the problems and health hazards 
caused by insufficient water 

• encourage groups to join water projects 
• encourage groups to participate in improving traditional 

water supplies 

• demonstrate construction skills 
• act as a link between the Government and the people 
• .. -o-ordinate water projects through the VIDCO (Village 

Development Committee) 

• promote awareness about the need for improved water 
hygiene and maintenance 

• promote discussion about other matters too such as , 
agricultural projects and building projects. 

14 



WlJU!4·¥P4~RNJ 

Siting Water Supplies 
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lI"ater For All/ Siting 

Understanding about 
underground water supplies 

Much of our rainwater collects in open supplies such as 
dams, lakes, rivers and swamps. But what happens to the 
tainwater which does not collect in these places? It soaks 
into the earth and sinks through many layers of 
underground soil and soft rock until it reaches bed rock -
this rock is hard and prevents it from sinking ~ny further. 
The water, therefore, spreads sideways to make an 

underground supply. 

Sometimes there are cracks in the bed rock. These cracks 
allow water to pass through the rock and collect again in 

supplies much deeper underground. 

16 



lVater For All/ Siting 

We can reach underground water supplies by digging wells 
or drilling holes with special machines. These wells are then 
lined and protected from pollution . A pump or a simple 
windlass is then fitted to raise the underground water to the 
surface. It is very important to choose a project site that 
will provide a good supply of underground water and benefit 

a\l the people in the group. 

A good project s ite 
vene:flti5 all tl1e­
people. i~ the group 

17 
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Waltr For All/ Siring 

Siting village water supplies 

Decisions to site village water supplies are not made 
individually. They are made by project groups who are 
assisted by community-based workers. 

Tne best decisions are those which are reached by a group 

which is made up of 
• people who will use the supply 
• a community worker who represents the VIDCO 
• others, such as traditional people who have special skills 

to find water. 

Water engineers, who specialize in seeking underground 
water supplies, will also assist the community to reach 
decisions about siting a village water supply if there is a 
problem. 

16 



Walt'r For All/Siting 

A good site for village water supply is 
• convenient for all people who share the supply 
• at least 30 metres uphill from or to one side of the 

latrines 
• away from cattle kraals and refuse pits 
• accessible at all times of the year 
• has water in suflicient quantities for the needs of the users 
• in an area where the water does not contain salt. 

Group dec.islol\s t;,o site wateV' Clre best; 

t9 

lVater Fo, All/Siting 

Using natural signs to seek underground 
water supplies 

These natural signs may also guide us to find good water 

supplies: 
• places where water has been taken traditionally in the 

past, eg. , wells and springs 
• certain vegetation which grows in wet places 
• certain trees, such as the muonde tree, the muchakata 

(umkuna) tree and the mukute tree, which are known to 
grow in places where there is good underground water 

• certain grasses such as those which stay green throughout 

the year and grow in wet places 

• rocks and sandy soils 

• anthills 
• natural valleys which are surrounded by hills. 

Talk also to tradilional people who like to use a steel wire 
or a soft green stick to seek underground water supplies. 

When the site has been chosen, the group will decide about 
the method they will use to reach the underground water supply . 

20 



.'Y'Y~'t¥. 

Digging or Drilling for 
U nderground Water 
Supplies 
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\rarir For All/ Digging or UrllfllIg JU I to ... .... 

---
Different ways of reaching watl-( 

sefore a water project is started in the community, the 
croup should decide about the method that will be used to 
;cach underground water. This can be done in different 

ways. 

The methods described below are commonly used by 
project workers in rural Zimbabwe. Use this information as 
a guide when choosing a method for reaching an 

underground water supply. 

r----

I method advantages 
disadvantages , 

of the method 
of the method 

hand-dug • provides water close to the 
• may not provide enough 

shallow home 
water for group needs 

wells • affordable for people in 
• may dry up in the dry 

rural areas season 

• traditionally acceptable 
• may collapse if not properly 

• provides natural water lined 

storage 
• source of disease if not 

• materials for lining usually 
properly protected 

available in the community • provides limited amounts of 

• groups can share the supply 
water (i.e. not suitable for 

• water can be raised by 
large-scale agricultural 

windlass or simple hand projects). 

pump 
• can be deepened and 

improved and easily 
protected 

• groupS can share cost of 
skills and labour 

22 
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!VOfE'r For All/ Digg ing or Drilling for Wofer -
; 

tube-well • provides water close to the • may dry up if not deep 
enough 

'-

i 

I 

I 
I 
I , 
I 

home 

• affordable • water supply in tube-wells 

• tube-well can be fitted with usually limited for needs of 

a simple hand-pump individuals and small groups 

• hygienic, easily protected 
• drilled by the community 

using a locally available 
hand-operated rig 

hand- • usually deeper than • needs licensed blaster and 

blasted hand-dug wells skilled well-diggers to make 

we ll • water supply may be greater the well 

than hand-dug well • may provide limited water 

• can be fitted with a range of or dry up 

hand pumps, but more 
usually a lever pump, i.e. a 
Bush pump 

bore hole • hole is very deep, usually • costly 

reaches deep underground • borehole drilling rig 

supplies operated by experts only 

• more water is available for • avai lable to fewer 

domestic and project use communities 

• limited community 
participation 

• not always in a place that is 
convenient for the user 

group 
, , 

For further information about hand-dug wells, ask for our book called 

"Well Digging" 

23 
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Raising Water 

. 

24 



.........,...- --
Different methods for raising water Woler For All/Raising Waler 

It is important to encourage groups to adopt hygienic 
methods of raising water from theIr underground supply . 
This can be done by fitting a windlass, a hand pump (such 
35 a Blair pump) or a lever pump (such as a bush pump). 

When combined with good hygiene and improved practices 
for collecting and storing water, the advantages of these 

methods are that 

• more water can be hygienically raised from the supply 
• the quality of the water improves because the supply IS 

properly protected before the windlass or pump IS fitted 
• water can be raised more quickly from the supply. 

Community-based worker.; can assist project groups to 
decide about the best method of raising water from their 
supply. Their choice will depend on 
• the needs of the group 
• the depth of the water supply 
• the number of people using the supply 
• the rate at which the pump can raise water 
• the preference of the group for a certain kind of pump. 

Other things, such as cost, how groups can assist with the 
project, and how the pump should be maintained will also 

be discussed. 

25 
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".,0 11 01-1 well 
i,twl w i~~ Q 

... ,(ldlo5S 

Tubewell fitted 
Wltn G\ bucKet­
!>""'p. 

50.enOle f i tUd 
witk 0. Busk RA"", . 

snQllow kQl1d du.9 
well fitted WI·t;j, 

0. ~Ial ·" P""'P 

Look at the Table. It gives suggestions about the kind of 
pump which can be used to raise the water from 
underground supplies. 

kind of water supply suggested meth" d of 
raising water - . 

Tube-wells or shallow Use a windlass or bucket 
hand-dug wells (i.e. around pump, a suction pump or a 
12- 15 metres deep) direct action hand pump, 

i.e. a Blair pump or an 
Nsimbi pump. Use also a 
lever pump, i.e. a bush 
pump -

Wells of over 15 metres Use a Bucket pump or a 
deep heavy duty lever pump - --
Boreholes Use a heavy duty pump 

oe 



-
~ alt' For AIl/ Raisillg Water --
for further infonnation about fitting and maintaining these 
dilTerent pumps, read our numbered Pump Handouts. 

A wiVldlaS5 
A ZiMbabwe 
Blai~ Ha~d?u\'l\P 

A Zi I-I-Ibo.bwe 
Bu 5"- Pu wtp 

27 

Ii JIt'T For AlJl Build a Vramage Area 

---
CoITIplete the project! 
Build a drainage area around the supply! 

11 is very important to build a concrete drainage area 
.lround the water supply. This helps to drain waste water 

.1\\ ay and makes the area easier to clean. 

The drainage area should have 
• a 3 metre diameter sloping concrete apron around the 

pump or windlass 
• a 10 metre run-off channel which drains waste water 

from the apron to a watering place for animals or a group­

owned garden . 

28 
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Water For All 

section two 

extra information about 
digging and drilling for 
water. 

• digging a well* 
• drilling for water using 
a hand-operated drilling rig 

' draft information 

Ifatff For All/Encourage Mainlenance -
Encourage maintenance too! 

Encourage groups to take pride in their water supplies 
• to maintain the windlass or pumps regularly 
• to report problems immediately, i.e. if the water becomes 

less or the pump breaks down and cannot be maintained 
• to build fences around supplies where possible 
• to build washing slabs where possible 
• to encourage children to understand the benefits of these 

improvements 
• to practise good hygiene for the collection and storage of 

water for home-use 

• and to use more water for their daily needs . 

29 



Water For All 
Slep b'y Step IV\sGV'ucti OY\S 

for using 0 

Hand Operated Dri IIin9 Ri9 

• 

The Hond-OpeV'Qted D~jlliV\g Rig 
[he VoV\de \" Rig is 0. l\aVld-operoced d\"illiV\9 I"ig .lt is 
Made ih Zi~b(Abwe. IVI mal1Y C0"1~uYl itie5 tkV'ougV!out 
t~e. COU\'\tV'~ , 9V'OlAp5 ore usil'\g this l¥io.CV\lV\e to dV'ill 
foY' water. 

I P'A'9A~N";J~~W;lY.i ....... ~ 

11-\ tl-\e Y'lext; few p?-9BS) we degcY'i be ~ow to p05i C/Of'\ 
aVId uee a Hof'\d-Ope.l"o.te4 Drill il'\gRig. Follow tl1e 
steps co.Y'efV.l\y aVId tVI ·IS will be OJI\ easy tasK. Tf 
I/Oss·lble) watch 1:;0 see k()l/\l otiheV'5 11'\ tl1e CO~II1W1;ty 
operot:;e ~e Vo~der Rig t 



I .id~£t!2~ir~~~~d"i llif19"i9 
t ca~ be. opeY'abect blJ gY'OUps 1"1 U1eco~~uYl i ty WICl11'I1e­

(J,55ist;o.YlW of a traillect opeMtor 

Tb CQf1 eo.611y be-\I1oved .fro;<.i plac.e to place 111 Ule c..ol11l\\l.mit~ 

I~ WI1 be U5ed to a"i I! foY' water at;; all tll-l1e.5 cf tI1e year. 

Ib WVI be ~5Sew.bled qujckl~ . 

It reqLlires le55 efforb tkal-\ cti99iYl9 ~ we. ll . 

If waW i5 nob rooc.ked ~e fWSb tin1e.,tM drilll~Cl 
~ i g CQt\ be, »toved t<J Ql-1oU1ev slt;e whlGh 1.10,5 bW1 
CVl06eYl \?~ groups w~o wi IJ use t:.I-\e waGe,¥' 5L.!pply. 

The.y.e, ~re cl i sad. va VI tag es too ~ 

The HaVld- Ol'e.ro.ted. Dl'i lIiV'l9 Rig GaYlYloi/ be LAsed to 
drill tf'l\"ou9h VIaI'd Vloe-K [ IVI places wkeV'e tl1ere 
is deep uVldwg'r"OuVld l"oe-k, ot'.-\eV' WleU10ds Qre. 
belt1g u5ed to reac.h w~te.Y' Fo~ eXQI'I1p1e., 
wall diggers wi tlt\ blast;.il19 Ii Cb\ces cal'\ be e.~plo':}ed 
by \:i',1e. CO~~UYlIt;.~ tocteepe;\ e.Xi5t:1il19 wells or 
blast MW weAls . Bore41ole \t1(KI11I1es ore 0/::;0 

u5ed for QV'i Jli Ylg tkroLA911 l1aro V'oc.k to 
wlde,rgl"ouYld watet 
III places whe.V'e. tke. SOils are SQl'\d!:j or wet) 
G1iffic..ulty WlQSI be expe. .... iel1cea WI~/.1 usiV1Q 6J.1e­
H(lf'ld -Op~al;,ea ]W;lI/ng R19 . The t;,ube.we.1I IS 
also difficult' to liKe. ul1de.r tMe-se. COl-\dlt.ioYl5 
be.cause U1.e 60·/1 COllapses eCl6illJ 
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wil\ck 

a hand-operated 
drilling rig 

lJJol"kt@le 

working parts 
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F
l"he Hal'ld-Ol?e~ted D~illiYlg Rig is seli up at 0. site 
cf\OOOt"l by the cOl11l"1ut\itiy. To do tl1is 

• PositiOYl tke WorK 
-::""'----r>---r-.. \oJOrKtable Table . 

2 Tr.reo:d the cable 
t:W'OIAgh Ule cable 
pulley. 

• 50'e.w tN\e t;,~ 1 pod 
leq5 together 

• positlOl'\ t/I-\e lA-'ipod 
aCCl-lr'ately oveV' the 
ceYltiV'e of the WOV'k 
To.ble . 

4 

• Level the WoV'k 
Table ot'\ tk\e 
9~ouVld . 

• Use tl\e PluWab li",e 
to do this . 

• LOwer tVle co.ble 
wit/ll the wiY\c.k . 

• Att-ac" swivel bolt 
to cable. 

• Lowev- swivel bolt, 
'l",tO worktJable to 
test pos itioV\ . 

. I 

• 

® 

." ... -

5cY'ew fiV'st 
etev.\ to sl"ilvel 
bolt. Wi\l\d\ tAp. 

; crossbar 

, I 
if : 
.:f ! 
~. : @ 

51 ide f i V'sti 5teM tNoLgh 
Ctoss bo.v.- lIgkt eV\ o 'ossbo.Y' 
bolt. 
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baqoret (j) ~d1lpt:or 

Fit bayoYlet o.daptol' 
to first 5lieM . 



® 

Inse~ AUQe¥' baY' 
througn 5ta11daV'd auger: 
POSltlOt\ auger i~ WOI'K table. 

~~~ wor ktable 

CoI-Il'lect. ba!}O~et adaptol" 
to 5 taMal"d Qugel" 

6 ~ B 
S~9 .... ides 

6 

@ 
Fit. 5te1-t\ guides 
al'our.d t~e 5tel-t\ . 

... ... 

Lower cV'ossbaY' to 
COI'IVef'llel1t posit,oVl. 

Ti CJYlw\ cl'05sbar 0011:6. 
fU5I-\ 0'055001" 'In 
dod<wlse diV'ectiol'\. 
commer.ce dV'i lIil19 
operatlOI'\ 

Seat l'IelpeV'5 01'1 Cl"ossbo.V' to add extV'o. 
wel9 ht 'If V\ec,e.5So.V'~ . 

auger StiOps going doWVI , itls PI'OPabl'y full . 
yefllove augeV' : 

IlIf\WIOVe 5te1t\ glAiaes aft;e.v' 
5te1t\ is raised. Haf'l9 011 bJU"~ 

IWorf~ta~~e ~OOk 
11II1~(·.n up aU9eV'. 
1I~<;p!"r. auger ~r. 
IDIS(':llI\YIf'f:t ougerfl'ol+t 
l~ij()l-\ev adaptor 
IlI!)IIlove augeV' 

WorKWble.. 
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Re~ove soi 1 hoDlII augeV' 

! 1 

L ® 
I 11 A5 kole deePBv\5 
I C£ItI~ect extro ste~s to 
11 first ste~ . 
11 froceed wi1;1\ drillil'l9 a.s 

rrolll step "1 (mW 1\0 rct rock. 

koleS<lW aug"" 

. is ,.~cl'\ed . 

use Holesaw Augel" fCV' dr'il/;~9 'n-- decolllposecl 'tock' 
Atto.ch as foV' sU\l-\dard AUger'. See step f. . 

, ~elo\ kaM rocK al'lct at leasl:/,3 ~ of ware", @ 
,. 15 reached i~ tl\e tubewell, tM "'19 ca~ , 

be I"eWooved to al\oU\eV' d~i 111119 site. Th€.V\ 
0. decis; 010\ IS ~de about ~e kli-\d of 

i ~Wop to De fiued . Tl-li5 depe¥\d5 or­
U\e depth of tke. Tubewell 
ll1e qUQVltit . .Y of lNateV' available 

~ kow f'lQVly people will use the 5uppl~ _ ~ 
I 11\ shallow wells i.e. 12~ ,use. 01. Blall"/ Bucket, RA~p . 
i I~ tlAbewells Of betwee/ll 12 -22M use 0. BUcket./fU~p 

ill tube-wells of over 221\0\ use 0. Bush PUVllp . 
C/o.sslo PVC co.siVl9 is used to liVle the tubeweil. 
fhel-\ the PU~P i5 fiu,ed,a dvail'tQge dteo. is built., 
Ql\d the people have cleaVl water! 
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Water For All 
well digging 

a guide to the 

construction 
and protection of 
hand-dug wells. 

First draft 
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A guide to the construction 
and protection of hand-dug wells 

---

"ct ... I.~ls 
Thi'~ is wrilLen in non-lecMicall~. lldncribn how lD'dig hi proLtcll Win . It .1~ 
deSCribes how to irrcrove IOd "Wo .lndiUonIl well . 
~y people h ..... ",'sled the MJthor by p!"'O'Vidlng valu.bll Information for the- book . In prUcul.-. 
mention should be I'I\IM of lhI POOlic H .. lth Inspeclof'lll of the Ministry of .... Ith. the sllrT of Stair 
Rtserth l lborlt.ory , non--&vtmmenLlI ~iSlUons . tnd the learm of "".Ith nf other wori:.,.., who 
strIVe so h.-d to Improve water ~lies throu;.1lout.limbabwI . 
To the Hullh EduUltian Unit of the Ministry of Health" InInY othen not ~iftully mentioned, but 
who hM so willingly SI.()pO('ltd this work - otr th.ri.s . 

Fl l'll lIv. to GT2. who hMl 98fM1rously ft..nded the develCJC)I'Mnt of this book. - 0I.r apQreci.tion. 

Devtlopefl. by Sue l lV'ef' (or GTZ in collabor.lion with TAGlWorld Sri n:l the Mirr;,lry of H!llth. 
I'bSVInoo PrOVInce. I11lI5tnltd by Kors de Ward 
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Our book is IIbout well digging. 

It tells us how to 

* join 11 well digging project 
* dig 11 shllllow well 
* protect 11 shllllow well 
* improve 11 trllditionlll well 

Our book 111 so describes whllt the community clln do to mllintllin 
the wellllnd use it hygieniclllly IIfter it hlls been completed. 

. wells provide an important source of water to our people 

Pro'mote well digging lit community level! 

At this time in rurlll Zimbllbwe, thousllnds of fllmilies depend on 
wells for their daily water supplies. Mlmy of these wells lire 
constructed by groups working together in the community. 
Others lire built by their individulll owners or experienced well 
diggers. 

WlIter is essential to development IInd our Govemment 
supports the people's efforts to provide wllter to their fllmilies 
in this way. In promoting well digging at community level we 
should 111 so promote methods of well protection, IInd help 
people to understand water hygiene too. 

In this way water will come to be vlllued by our people liS IIn 
asset to good health and development lit community level. 
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We can promote well digging for these reasons. 

* Wells clln be constructed close to the home 
* People in the rural areas of Zimbabwe can afford to build 

wells 

* Wells Ilre traditionlllly Ilcceptllble to the people of 
Zimbllbwe 

* Wells provide Il place for natural water storage 
"Most mllterillls needed for well digging Ilre available in the 

community 
* There Ilre skilled well diggers in many communities so 

there is no need to call outside experts 
" Well digging is a group activity 
* The qUlllity of water in traditional wells can be improved 

Ilnd mllintllined by protection, good hygiene and careful 
mllintenance 

There can be disadvantages too. 

* Some wells provide inadequate supplies of water because 
they are too shallow 

" Shallow wells may dry up quickly after the rains 
" Mllny wells are sources of hidden disease and danger 

because they are polluted 
" Uncovered, unprotected wells are dangerous 
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It is important to combine education with 
well digging. 

Why is it that some families who take their dllily wllter supplies 
from wells commonly suffer from sicknesses such IlS dillrrhoell 
and other helllth problems? These problems occur because their 
family water supply is polluted with disease-carrying germs. 
Sometimes the wells are far away from the homes. Sometimes 
they are shallow. When problems like these exist, the people do 
not collect enough water to use for dllily hygiene activities. 
Then health problems such as sore eyes, skin infections and 
malnutrition occur. If the people do not collect enough water for 
growing food, then malnutrition may occur. Health problems also 
arise when people are cllreless about how they collect and store 
the wllter from their wells. 

It is just liS important to tell people about the causes of health 
problems IlS it is to tell them Ilbout good ways of digging wells. 
The people must understllnd the need 

" to protect a well so that wllste cannot enter the water 
" to maintain the drainage areallround the well so it does not 

become littered with rubbish and mud 
* to fit a windlllss or simple pump to raise water hygienically 
" to collect and store water hygieniclllly 
"to provide plenty of water forbodyhygiene, use in the 

home Ilnd for projects such as growing food 
" to improve sllnitation in the community 
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Project information about well digging 
All pl~ns for w~ter development projects in an area must be 
discussed with the VIDCO. Represent~tives of the VIDCO will 
help groups to re~ch decisions ~bout their water projects. There 
~re ~Iso other community-based workers such os Health 
Inspectors, ViII~ge He~lth Workers, Agritex workers ~nd m~ny 
more people who c~n sh~re inform~tion ~bout water projects. 
Groups ~Iso need to t~lk to key le~ders ~nd those who have dug 
trndition~1 wells. 
Before st~rting to dig the well, the project group needs to 
decide together with the community le~ders 

~'l) 

* who will use the well * where to site the well 
* who will dig the well * who will pay for the well 
* what materials and tools will be needed for digging the 

well 
* how the group members will share the tasks 
* how to protect the well 
"how to raise clean water from the well either with a 

simple windlass or handpump 
* how to make a drainage area around the well 
* how to share the maintenance of the well 

If ~ profession~1 well digger is hired, the group should decide 
who will be responsible for providing food and shelter. 
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A well-digger needs materials and tools 

Building mllterillls 

Cement for * lining the well 
* protecting the well 
* building the drniMge Ilrell 

The amount of cement will depend on the depth of the wellllrid 
the type of lining eg 

* for 0 5 m deep well which is lined with 
stones or burnt bricks, 5-6 bllgs of cement 
wi 11 be needed. 
* for a well 5 m deep which is lined with 
concrete rings 13 bogs of cement will be 
needed 

Reinforcing wire * use 8 gauge reinforcing wire for 
strengthening the cover sl~b 

Stones 

River sond 

* large stones for lining the well and 
* small stones for the concrete mix 

*for the concrete mix 

I In some parts of the country, steel moulds are Ilvailable for 
making concrete well liners. In other places steel shutters ~re 
used for this task. 

Tools 
ladder 
2 buckets 
pick 
chisel 

trowel rope 
t~pe shovel 
wooden float spirit level 
pliers (for cutting wire) 

hammer 
string 
steel f10llt 

A simple windlass can also be made to make the t~sk of rnising 
the rock and soil from inside the well easier as it is dug. Use 
strong poles, steel wire, a pulley ond a bucket. 
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\\'~O/-· :O l 
2 buckets 

reiMf'o~ci~ wiroe (8 gauge) 

~ 
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, I 

sand 

...... -. 

Step 1 Site the well 

The decision to site a well is reached 
by the group who will shcre the water 
supply. They lire IIssisted by the 
community workers cnd others such 
cs traditioncl diviners who speciclise 
in seeking wllter. 
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A good site for 11 well is 

* 30 metres (100ft) uphill from the llltrine or rubbish pit so 
thllt contllminllted wllste does not drllin into the well. 

* uphillllnd IIWIlY from cllttle krllllls and from Illrge hollows in 
the ground 

* on one side from IlItrines, cllttle krllllls, refuse pits if there 
lire no hills nellrby 

* on 11 rise so thllt wllste wllter clln drllin IIwllY from the well 
into 11 gllrden 

* in 11 pI lice which is nellr the homes of !Ill the users 
* on 11 site which clln be rellched lit 1111 times of the yellr 
* 11 site which provides sufficient wllter nellr to the home for 

the users lit 1111 times of the yellr. 

Other nIlturlll signs such liS trees (the muondo tree, the mukute 
tree) 1In<! grllsses which grow only'in wet plllces be III so be used 
to find wllter. 

9 

Stljp 2 Mark out the circumference 
of the well 

Decide on the finished dillmeter of the well (usulllly llbout 1,5 m 
IS ft) if bricks or stones lire used for lining). 

Mllrk out the well. 

To do this 

" cut 11 piece of string which is the slime length liS the 
dillmeter of the well 

" pI lice 11 peg in the ground 
" loop the stri ng IIround the peg 
* use the string liS 11 guide, IInd mllrk out the circumference of 

the well 

10 



Well digging can be dangerous . 

Follow these rules for safety. 

l. The best time to dig a well is at the end of the dry season. It 
is the sllfest time IInd the underground wllter level is at its 
lowest. 

2. Tell the group when digging is being done. 

3. Always hove 0 helper nearby when digging. NEYfR DIG ALONE 

of. Stop digging at once if any signs of collapse ore noticed. 

5. Cover the hole when digging is not in progress. This will 
prevent children or animals falling inside. Do this with strong 
poles or branches from thorn trees. 

11 

Step 3 Begin to dig 

Keep the same diameter from top to bottom *" 
Keep the sides straight 
Remove soil from inside the well os it is dug. 

SlIfety rules 

I. Cut steps in .the sides of the well so that the well digger can 
climb out easily when he needs to. 
2. Stop digging if the sides of the well begin to crumble and 
show signs of collapse. 

*" lmportllnt: Some well diggers like to make the diameter 
smaller (1,2 m) when they reach harder ground. This is fine. 

12 



step 4 Continue to dig even when water 
is fi rst reached . 

When woter is first reached 
., remove water and mud quickly. Use two buckets to do this 
., continue digging until hard rock is reached and at least 50 

litres of woter is removed over 2 days. This means there 
will be enough woter in the well for the needs of 0 large 
group of users. 

Sofety rule 
When water is reached, extra helpers are necessary. They can 
assist the well digger to remove mud and water from inSIde the 

well. 

f , 
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5~(J!p) Si Line the well 

All wells except those which are cut or blosted through solid 
rock, should be lined using burnt brick, cement bricks, stones, 
concrete well liners or concrete 

The lining is important becouse 
., it protects the well by reducing pollution from seepage 
., i t protects the woter from soil 
" i t prevents collopse of the sides 
" it helps to make the well lost longer 

One or more methods can be combined to l.ine 0 wel l. In oreos 
where there is hard rock or the soil is stllble, line only the top 
holf of the well. 

Method of lining Advantages Di sadvantages 

Burnt bricks. .. Bricks can be made by the .. Bricks may net be 
Stones. group. burnt properly. 

.. Stones can be gathered .. Wood is needed 
by the community. for burning bricks. 

.. Cost of materials is less. .. Groups may not 

.. No special skills are participate fully . 
required, I.e. the group can 
do this without the 
assistance of experts. 

Cement bricks .. These materials make .. There may be only 
Cement well strong I ining and are a few ring moulds 
ilnE'rs ' easy to make once a available and 
Concrete • • person is trained progress becomes 

slow 
.. Skill and training 

is needed 
.. Cement is expensive 

, These are made using steel ring moulds which ore ovoiloble in 
some parts of the country. 
" In some IIreas the lining is made of concrete. Well diggers use 
steel shutters for this task. 
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The well is lined from the bottom except where there is solid 
rock. In such CDses the well is lined for only 2-3 metres near the 
top. All well linings Dre rDised to I! height of at least 30 cm 
ebove ground level. 

.... tulcv<l _ ___ _ !7a- .- - - - waterlevel 

Note: It is usuelly necessery to backfill when lining the last 
three metres of the well. BDckfill is elweys used when improving 
IInd lining D traditionlll well. 

15 

Step 6 Make a raised collar for the well 

To make e rDised collar I)uild the well lining above ground level 

The lining must be rDised at leDst 30 cm (1 ft) above the ground. 

i3acJcflll wher1 
~ssary 

10; .. tl1e li. i"9 
at least "50 "'" 
_ SI'OII"<i Io.d 

This 

* prevents run off water from spilling back into the well 
* prevents erosion Dt the edges of the well 
* provides 11 strong foundDtion for the cover sleb. 

Note: Backfillaround the brick collar to prevent erosion of the 
soil. 
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St., 1 Prepare a protective cover slab for 
the well 

A concrete cover slab for the well can be made in one or two 
pieces. An opening is made in the slab through which a bucket or 
pump can be passed into the well . The finished cover slab will 
rest on the raised collar of the well. 

The cover slab is important because it 
* prevents waste water draining into the well 
* protects the well, prevents things from falling into the 

well and makes it safer for children 
* provides a safe resting phlce for a pump 
* is long-lllstim.l 
* is easy to build and maintain 

To do this 

* clear and level a place close to the well 
* estimate the diameter carefully. This should include the 

width of the cover slab, the brick or stone or cement lining 
and the backfill arell. Allowance is also made for the 
overhang. Use string or tape to do thi s 

* mark out the diameter carefully 
* use bricks to mark the edges of the mould 
* lay old plastic bags or sand inside the mould so that the 

slab does not stick to the ground when i t is complet ed 

Build accordi"9 
to il1stt"uctiot1'S 

17 
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StllP) I Make the protective cover slab 

Pour a 17 cm layer of concrete around the tin or brick templates 
inside the mould. 

Cut reinforcing wires and lay 30 cm apart (or use one inch 
chicken wire) on top of the concrete layer. 

Pour the remaining concrete mix on top of the reinforcing wires. 
Smooth off with a wooden float 

The finished slab is 15 cm (3 inches) thick when completed. 

Cover with wet sacks and leave to dry for 3-5 days before 
moving. 

Cc>ICtm rnir' 
1 p",t _""t 
4 parts S~ chips 
2. paets sal1d 

Rirg;(rnade 
reihPOI'<ih9 .,,;re) 
for eaSier lif't ih9 
01' t he Slab 
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A protective cover slab can also be made in 
two pieces 
If possible, it is better to make the cover slab in two pieces. 
This is because 

* i t may become necessary to inspect the well or raise the 
pump fittings. It is simple therefore to move over one part 
of the cover slab. 

* it is easier to lift the cover slab onto the collar i f it is made 
in two pieces 

* a slab of two pieces is stronger and there is less risk of 
cracking 

COl1Crete miK ' 
1· pa~t cemeI1t 
2 parts sa>ld 
I} parts stoI1es 

• 

Old tiH to 
mould 311 opei1 i~ 

iH tHe slab fo~ 
the bucket 

Ri~S for easier 
lift;;~ of tI1e Slab 

Cut the IVire 

Plastic bags 

* divide the mould with bricks as shown in the pictures 
* have an old tin or templates ready to mould an opening in 

the slab for the bucket or pump. The size of the opening 
should be larger than the bucket normally used by the 
group to raise water. 

19 
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~tt(;1P) ~ lift the cover slab into position 
over the well 

The cover slab is positioned on the raised collar above the well. 
Extra help is needed for this lask. 

The cover slab is mortared onto the raised collar. 
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recommended for raising water from 
a well after the cover slab is fitted 

For more 
Information 
about how 
to fit these 
pumps ask 
for the 
Pump 
Handouts 

A Blair hand pump is fitted to 
raise water from shallow wells 

(12- 15 m) and tube wells i2~~!----

The Bush pump Is a heavy duty 
pump which Is used to raise 
water from shallow wells and 
deep wells 

In shallow we l ls a w indlass can 
be used to ra ise water 
This method is descr ibed on 
pages 28 -29 or this book 

21 
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drainage area too 

The drainage area (also called the apron and run-off channel) is 
Important because i t 

" helps waste water drain from the well quickly and easily 
* prevents stagnant water from collecting llround the well 
" prevents erosion around the top of the well 
* channels waste water into a garden or watering trough 
* keeps t he well area free from mud IInd easy to clean 

To complete this task 

* measure a 3 m diameter circle around the well 
* mark the edge of the cirtc1e with stones or bricks 
" backfill t he area bet ween the bricks and the well with 

smaller stones or broken bricks 
* cover these wi th concrete and reinforce with steel wire to 

prevent cracking 
" smooth the concrete surface of the apron 
* slope a 10 m long run- off channel towards a soak away pit, 

vegetable garden or animal watering trough 

' . 
.... • -.1-
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llhll 1lIl11~ lto tmprOVI 
lrll~ntorIDlID WIDDs 
There lire thousllnds of tnlditioMI wells throughout Zimb!lbwe. 
M!lny !Ire badly sited. They lire f!lr from the home !lnd the user 
must wlllk long distances to collect water for their daily needs. 
Some traditional wells are downhill from community cattle 
knlals, latrines and rubbish pits so that disease carrying germs 
easily drain into the wells. Where the tnlditional wells !Ire 
unprotected, b!ldly sited, in danger of collapse or provide too 
little water, it is better for groups to build new wells. If the 
tnlditional well is near to the homes of the users, correctly sited 
and provides adequate water !It all times of the year, then it is 
better to improve the supply. 
When combined with education !lbout hygienic pnlctices for 
collecting and storing water the group will benefit from their 
efforts to raise better quality water. 
The quality of water in tnlditional wells can be improved by 
following the simple steps described in this book. 
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Traditional wells 
can be im proved 

~roy.t1h 
group etfori; 

I~ " 

IH(O)~ 1t(O) DIl\Jil~Ir@w~ 11 llrll~nD@IlDIlU 
W~ U U: !1t~~ ~, !1tIjp) 

Efforts to improve 0 trtlditionol well will be reworded if eoch 
task is done properly_ Follow these steps corefully_ 

Step 1 Clean and deepen the well ' . 
Remove mud, stones and rubbish 
Make the well deeper if possible 

Step 2 Line the well and backfiIJ 
Below water leyel-stack rock on the sides of 
the welL·Do not use cement mortar 
Above water level-line the well with burnt 
bricks or stone. For this use cement mortor 
Backfill with layers or gravel, cement and 
puddled cloy between the old wallond new lining 
lool: .llhe picture on P8Qe 27 for more Inform,lIon IIboulllnlllQ 

Step 3 Raise the new lining 30 cm above 
ground level to make a collar 
fo ctl this follow the instrtdionson P8fJ! 16 

Step 4 Make a protective cover slab 
To 00 this follow the instructions on PtIJ! 17 

Step 5 Fit a pump or windlass to raise 
water 
Note: If. pu.p is chosen . follow the step-by step instructions 
in the Pu.p Handouts. If. windlass is chosen tUrn to page 2a 

Step 6 Make a hygienic drainage area around 
the well 
To 00 this follow the instructions on P8Qe 22 
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level 
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IMI®Ul©(QJ r©r rnit91fl1~ til w91fl1(QJU~!! 
it© til irtil(QJ9it9©lfl1tilU W®UU 

I After the cover slab is positioned over the well, make 
~ protective collar around the opening of the well 

CeI'l1eHt l'I1i(: 

1 P<l~t rehlel1t 

8 pa~ts s~1Id 

2. Make holes for the windlass supports 

Col1crete I'll ix: 
1 pal't ce H1et1 t 
2 pat'ts sand 
If raMs sWl1eS 
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3. Fit the windlass 

Now complete the project and build a drainage 
area around the well 
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Cemem. m~: 
1 part cet11el1t 
::I parts ,and 

Water hygiene 

Even if a well is properly maintained with 8 protective slab and a 
good drainage area, the water inside the well can be 
contaminated if the people do not use hygienic practices for 
collecting and storing water. 
Water hygiene is important! 

Encourage users to 

* collect their water in clean containers 
* store their water in clean covered containers 
* wash their hands frequently 

* make a hook on the windlass on which to hang the bucket 
when it is not being used 

* keep the rope or chain off the ground so that it does not get 
dirty 

* replace the protective cover over the well when the 
windlass is not in use 

* keep the drainage area free from dirt and mud 
* keep animals away from the area 
* teach hygienic practices to children (as they will very often 

be collecting the water) 

* maintain the pumps so that water can continue to be raised 
hygienically 

* use more water for body hygiene 
* use water for other development projects, such as growing 

food for the family 

Good sanitation is important tool 

Encourage people to support latrine building projects in the 
area. 
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Water For All 
section three 

extra information about 
raising water with 
different pumps. 
• a Bucket pump 
• a Blair pump 
information about other pumps will soon be avail able 

Water Fo, All 

Raising 
water 
with different 
pumps 

The Zimbabwe bucket pump is 

Pump handout 
No 1 
The Zimbabwe Bucket Pump 

a hand operllted pump which is used 
to raise water from tube wells and 
hand dug wells in rural Zimbabwe . 
Bucket pumps provide a simple, safe 
and hygienic way of raising water for 
domestic use. 
Bucket pumps are made in Zimbabwe. 
They can be easily installed by the 
community and will last for many 
years i f properly maintained. 

D~IODe'd by Sue laver ror OTZ in collaboration with TAG/W'orld eri «Id the Minislry of Health, 
Masvin90 Provincl . IIhrstn led by Kors de W ... eS . 



\<Jil<lllass sUPfO't 

Wil<lll.ss sul>P"'i ~ooti~ 

bUCketpump, ~o",it wotlcs 

le bwcketfUlI1P is IHsta/lctJ OVe~ a bAi>eweJl 
. a sI1aIlow h8l14d~ et "'sIted well 
It l>ucktt, tke sttd hea1al1d ru!, the witri· 
~ aI1d iHe !oIlhdl;m ~Pf.£tts sre ~ of 
tel -

It h!!Odll1 beatit'Jt ate made of ha-d wO/Jd 
le bucket is lowed iIIto the well Oh a steel 
~ 'tI!1ich is attM1ed to ~ "iHdia>s 
le bucket is rtWa by the operM i.J~o 
'hds up tJ1e. ehaih, lKi~ t!-e wii't1I:1Ss hsndle 
t Of>tt-atct rests t;l1e bucket 011 tile. wat~t 
;c~. The. valve iMSide. tke. puCket-­
ens 8hd IVm~ is rele~ il1t!> a water t 

1tail1er 

I Jlaisi"!j water 
l Part 1: I rne ~ketputttp 

)iffereHt materials are heeded -for 
fittin.9 a bUCketpump to a watersupply 

T he-~ tooI'J are provided witk 
tile bucketpult1p, Check them ! 

b ShOl't 
~ soo~etspal1Her 

@ ,I/;'Q) 
Flat spal1/1er 

Materials l1e.e.ded ~or 
1tti~ the. bucke.tpult1p 

Hacksaw 

LO/1g soclcetspal1l1e1' 

1=. 
r:­
I, 

12 )( '5 Itt Duckets 
full of small ( m Ml'dl 
gral1itechips or 12'5 1>1111 PVC c;J<;i"!j classb 

Slelt'erl roorse river sahd ( ::>< " " . .... , • t . .,g 
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FIT A £3QCKET PUMP 

class 10 PVC 

~ afte~ tike I;ube r/.),'".;?l!b 

j€n is dl'ilIed t.~~ 
lake.~9MVel 
ea <It like 
~e -_-~-'l!:. 

e.TEP BY 5TEP 
A DucKet. pUl'>\p raises clean 
water fV'o~ uVlde;:groul'ld. A 
tubewe/l is d~i lied by !;re 

cO~lI1ul-1itiy usin.g a t1aY1d 
ope.tated d~il/if19 ~i9.THe well is 
lil'led wit.YI 125 14114i C/a5S b Pvc. 
cas i VI9 top~ver.t coilapseTi\eJ.I the 
buct<et.pulttp isflttecl .A dMil1age 
a~ea is bui/b Qt'Oul1d tke well. 
10 0.5515ti) ti1e CO~~Ul1/ty ca", 
b\lli~ -SCV\d " SWf\e5 

.s~all gro.vel c.h1p.5 

IY C~ev1t i5 also ~WY'a1 

@ lower len9t.hs of 
b)PVC casing 

inside 
liubewell 

etwo slltl'e 1:>ucJ<.et:6 
~vel chips. .' pvc. caOl"9----li 

~ cubewe.II-_-I 
----------~ ~ r_--+_----------~L---~ 

~ ~CK g~avel { Q pack col'lcl'etie QVOOLlYld 

chips arotAYld ICf::;I top ~etl"e of ca5iVlg /t\side 
pvc iVl9 1 SO"" wbewell 

C~"p5 

I. I eave I I'll e~l'e-

t fot" COI1Cl'et;e at COIICI'e.te. ~ ix ~ m cOr\c .... ete. 
t;~e top of wbewell 4sUloe :2sand: I c,e,...~ Mix 

use a saw tio cut PVC 
casing off 
30 cm abOve 
ground level 
Ime~5ure 

.wt 5traight 

.Then cover pvc 
CQ5iY19 With OOSGic;l 
GO prevent:. di 
falling irto tubewel 

ition the bucket pump 

.fit-steel cap 
0Jet" CQSI119 

.Iower p'u~p 
T:i'~lis 

i ~~p 
. ht 

.bacKfill wit.ll 
COnc.rete 
IIIIX"" : 2. : 1 

2)W\Qke a ~ul1off chQY\nel 
to 9arden 

ilope. 
lrai w),ge 
lreo. to 
'I.moff 
;hQl'\l'\el. 
eo.ve to 
Ir'y for' 
3 dOljS . 

@ on each side cl 
tne tubewell,dig 
holes fof" the 
bucket;, p(..\W\p 
SUppo~t6 

//-a.-IPIa."!;'· c. 

bui I cl a drainage area 
around bucket !?WflP 
• to do this , lI1eG15Ul'e 0. 3Mdiol>lete>" 

c lrde a~ound bucket- pu~p 
• marK wi \;1\ stones 

now the 
pump is ready 
to ue.e! 

• adjl.l5t c.IIall1 
ca\'efully 
50 tI'Iat 
bucket does 
rot hit 
bo.se of 
tubewell 



f ~~etPU"'P I Raisittj water 

~tra information 
~botrt tMlHtaiHi~ alld maki"9 ,..,illor 
repsil'S to the buelcetputt\p. 

b •• reI of the h'j~'ass 
like this 

~tI1e ChaiH ol1to the-
IViHdlm. Inspect the chdill toSte 

thdt it is Hot WO'II or rusWl. l<epiace 
if lIecesS<lry! 

Secure the chaiH to the bucket . 
• Use a Hl.It and a bolt tc dothis. 

• W'ire Cal1 also be used torthis 
task if Hecessary_ 

- Adjust the chaiH to preV€}1t the bucket 
fl'O"" i1ittiHB the base of the tubewelJ ! 

- Advise the ~t to take care wheH 
using the wiHd!.ar~. 

5 

'3 
f Ti1e bucket 
.!-

The bucl<et valve is 
illside tI1e bucket 

To replace 1:foe washer: 

The bucket valve. 

I Upper M\At ~ 

• !VtIove the splitpiH 
4-. Use the Io~ Spallt1er to sec.ure upper nut 

• Use s kott socket Spaht1er to UIISC\'eW 

the Iowel'valve nut. _ ____ """'",../ 

Re>t1OVe. grit et stotte whleh may ha\<e 

collected between the wasl1er 
11 D1eck the wasl1e1', replaoe if necessal) . 
• 5ecure the HUts, uSil18 both SpaHt1eIS' 

• R~ace the SplitpiH 
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1 
MAINTENANCE CARD 
THE BUCKET PUMP. 

C"ECI:: .... ... ...... &1I work inl paris relularly 
REPAIR ...... .... . . tbe bucket pump carefully 
REPLA CE ......... parts wben necen ary 

Check " 
Water disCharQ;;;r--{,~:;~l 
, Tighten nuts 

i 
I Steel Head 
I -Keep the lid 

CHECK THIS PUMP EVERY WEEK! 
COMPlETE YOUR CHECK BOOK EVERYTIME 

SEEK THE ASSISTANCE OF THE HEALTH 
WORKER IN YOUR AREA IF PROBLEMS ARISE 

Chain 
l it Connect chain 
! lightly to the 
1

1

, chain barrel and 
bucket 

1 
!If Use wire if 
necessary 

IBucket 
, 'Inspec l the valve 
I , i ll Tighten valve nuts 
: " Chec k valve seal. 
!repla ce if necessary 

1

1 It Remove sand and 
gril 

I, 'Inspec l valve pin 

' Check 0 
/

' Check all lools 
and spares 

..... I 

CHECK THE DRAINAGE 
AREA TOO! 
1. REMOVE 

2, CHECK 
mud and rubbish from the drainage area DAILY 

that water can drain easily away from the pump 
3, CHECK the fences 

4, KEEP Cattle away 

USE WASTE WATER FOR GARDENS 

4 



Water For All 

Raising 
water 
with different 
pumps 

Pump handout 
No 2 
The Zimbabwe B1air Pump 

The Zimbabwe Blair Pump 
The BI~ir Pump is ~ simple h~nd-ope~ted pump which is used to 
~ise wllter from sh~lIow wells ~nd tube wells IIround 12-15 
metres deep. It is best suited for fllmily or smell group use, is 
IIffordllble, ellsy to instllllllnd simple to ope~te. The working 
PllrtS of the BIlIir Pump lire mllde from glllvlInised iron and PVC 
(which is hllrdened pl~stic tubing of 11 certllin size). A tool ki t 
IInd 11 mllintenllnce kit is supplied with the pump. Spare parts are 
III so IIvllilllble, IInd if the pump is cllrefully mllintllined it will 
give good service to its users for mllny yellrs. 

The Zimbabwe Blalr Pump 
was OeveloDed at Blalr 
Research Laboratory. 
Harare. 

11. ... '" It 

o.v.l_ by Sue l wtr (or on in colllbor.tion with TAGlWorld 6, nk and the Minl!try of HealUl, 
Mnvingo Provinc • . Illustr.ted by Kon de W .. ,.d . 

.~. 

Working 
parts 
of the 

j 

l 

I 
I 
j 

Blair Pump 

Th~ ~Iue i. "sed .... pye.j . 

IL~~ 
These ~, 

milCtd tDqeth<r .... US<A for 
.I.\o·PV'C- · 'Kts 

PVC-adopt..­
(attacI1<d to 
heodblo'k) 

cylilldv 

.J . -

pvc­
c~ltIdeI' 

~--------

2 

/h-""" ' !l'i",.Iw1 i_ (IU.) 
put'lphai1d1e 

t 
SO "" 

_t 

- t..ffer spt'i"9 

- handle 6'lide 

piSt"t< 

\ 'stQ1 valve 
~id'Pi~ 



Instructions for making and fitting 
the Blair Hand Pump 

A Blair Pump is assembled and fitted in 
different stages. 

I. A concrete headblock is prepared 

2. The concrete headblock is fitted 
over the well slab or tube well 

3. The depth of the well is measured 
carefully 

4. The working parts of the Blair 
Pump are joined together 

5. The assembled pump is lowered 
into the well and screwed tightly 
into the concrete headblock . The 
Blair Pump is then ready to use. 

To do this follow each step carefully 

3 

R 

Step 1 Prepare the concrete headbloc~ 

A concrete he~dblock is sometimes supplied with the Bloir 
Pump, or it c~n be made. The headblock is fitted onto the well 
slab or tube well before the pump is installed. 

To make a concrete headblock 

* Use a plastic basin or similar container as a mould 
* Stand the pump socket in the centre of the mould 
* Make a concrete mix: 

I part grani te chips 
I part washed river sand 
I part cement 

* Pour the concrete mix around the 
pump socket and press down firmly 

* Add reinforcing wire cut to size 
for extra strength 

* Make sure that the pump socket 
is level and straight. It should 
ri se 6 mm above the 
level of the concrete mix 

* Cover wi th wet sacks 
* Leave to set for at least one week 

fol io", iHstrt.(ctiOHS 

carefully! 

CeIw1t ",it: 
1 part W!1eJ1 t 
1 part "'t"d 
1 part .toI1echips 

basit1 
as """,Id 

4 
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Step 2 Position the concrete headblock 
over the water supply 

In sballow wells 

The concrete helldblock is lifted 
over the well slDb !IIld mort!lred in 
position. The pOO'1) socket inside 
the helldblock must lie directly 
IIbove the opening in the well slDb. 

In tube wells supplied with beadbloct--

Follow these steps so thllt the helldblock is correctly positioned 

Measure the depth of the pump Record this measurement 
socket hOle In the concrete on the PVC casing 
headblock (approx IOcm/4lnches) 

Cut the PVC casing 
to size 

5 

® 

lay cement mortar around the PVC case. 
Use a spirit level to pOSition the 
headblock correctly. The PVC casing 
must fit centrally Inside the headblock. 

\ I 

I 
I 

Step 3 Measure the depth of the well 
carefully before joining up the 
working parts of the Blair Hand 
Pump 

Before the working parts of the pump are assembled, measure 
the depth of the well. Use the string with a weight on the end to 
do this. Measure from the top of the concrete headblock to the 
base of the well . 

Make a knot 
in the Wif19 
here, to mark 
the top of the. 
cof1crete 
block 

Now cut 50 cm off the totlll length of the string. 

Lay the string and the working Pllrts of the Blllir Pump out side 
by side on the ground (see diagram on page 2) 
Follow instructions for assembly 

6 



Step 4 

To do this: 

Assemble the worldng parts of the 
Blair Pump 

A. Connect galvanised iron pump handle to PVC 
pushrod connector. (see diagram on page 2) 

To do this: 
* Check thot the spring ond hondle guide ore in position 
* Glue inside of PVC pushrod ~nd outside of pump handle 

connector with Trinepon 6 Quickset Glue 
* Screw pump handle into PVC pushrod tightly 

V-'~d~ 
Pump handle 1\ PVC. ~Sh rc:<1 

l~\====~i.1lD ~... 1 ®I 

Follow these instructions for glueing together parts of 
the pump 

* Clean all surfaces thoroughly before gluemg 
* Apply glue to the end of each jOint t o be connected 
* Use a screwing action to join working parts 
~ Wipe off waste glue 
* Leave the parts to dry for at least fifteen minut es 
* Replace top on glue when task is completed 
* Store glue away from heat 

7 

I I 
B. Join galvanised iron headblock to PVC 
cylinder (see diagram on page 2) 

* Use PVC Cement for this task 
* Clean joint ends thoroughly completed cyliMder 
* Clean away extra glue 
* Leave to dry 

C. Join PVC cylinder at 
footvalve end 

D. Make final cylinder 
join using a connector 

To do this: 
* Measure the cylinder length 
exactly os shown in the picture 

When completed the PVC 
cylinder is exactly equal In 
length to the string used to 
measure the depth of the well. 
(Remember that the stri ng was 
shortened by 50 cm in Step J) 

The number of connectors 
depends on the· depth of the 
welL 

8 
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E. Mak.e the pushrod 

To do this: 
* Push the handle guide against 

spring of pump handle 
* li ne up pushrod wi th cy I i nder 

exactly as shown in the diagram 

It is very important to do this 
exactly as shown 

CDI1nector 

~ 
-- {} .. 

COMl1ector 

I 1""---

, 
J 
i cylihder 

II '~ 
I I I . 

~ scm nwk: y 

, foot vaNe ,-

Depending on the depth of the well, you moy need to use 
sevensl PVC connectors to join together lengths of PVC 
pushrod. Use PVC glue to make the finol joins. 
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rll lilt: pump InLO tOe waLer supply 

A. Fit the PVC cylinder through the concrete 
headblock. into the well 

To do this: 

* Remove footvalve using the 
spanner supplied 

* Wash the footvalve thoroughly 
* Pour water through the cylinder, 

turning it slowly to make sure that 
all dirt is removed 

* Replace foot valve and screw tight 
with the spanner 

* Fit the cylinder into the well 
* Screw the pumphead into the 

concrete headblock 
* Tighten with spanner 

B. Fit pushrod through the cylinder 

To do this: 
* Remove and wash piston and piston 

valve 
* Replace piston and piston valve 
* Install pushrod by lowering it into 

the cylinder 

10 



C. Fit the two halves of the nylon 
bushes around the pushrod inside 
the headblock. 

To do this: 

* PIece 2 helves of nylon bush round 
top of pushrod 

* Slide the hendle guide over this 
cnd screw tightly into pump 
he8dblock 

* Before tightening, test the pump. 
If the h8ndle does not move freely 
up 8nd down, unscrew the metel 
guide, chenge the position of the 
nylon bushes refit metlll guide 

* Test 8g8i n. 
* Tighten with spllnner 

~yIOH bLAsl1 """"=--_ 

11 

,,\.-- fW1P haMle 

oj'--I1al1llle guide 

Extra information about 
maintaining and making minor 
repairs to the Blair Pump 

To rep8ir or chllnge length of PVC pushrod or cylinder: 

2 Apply PVC-Wt1eHt to end 
_-------'' oF pipe aHd i~ide COf1nector. 

_---------""'3 Pus~ COHHector C»1 to pipe __ with a twist. 

rl...:_·:_N _ .

C

_. ' -' _ -..1'11....' -....fJ,~ t --B 

'\J .--(4) Apply PVC-ce'f1eHt inSide 

, ~ ~_,"'" to""''''.'' 

~ Pus~ pi?! itrl.o COHHector 
. . j -- : ::.--:J/I \Yitl! a twist. 
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MAINlhNANCh CAKU 

THE BLAIR PUMP 
Check .............. 1111 working pllrts regulllrly 

Remove ...... ..... . the Blllir Pump cllrefully 

Repair ............. if possible 

Replace ............ pllrts when necessllry 

CHECK (i) 
Pump headblock 
* Inspec l socket 
* Replace ir worn 
* Tighten 

CHECK 
Handle guide and 
burrer spring 
* Inspe c t 
.. Replace i r worn 

CHECK (3) 
Pushrod pip e 
.. Remove 
.. Inspecl 
.. Repair 
" Wa sh through 

CHECK® 
Pislon valve 
.. Unscrew 
" Inspecl and 
wa sh through 
.. Scre w ba ck 

CHtCK @ 
Headblo ck lo I 
PVC connecto r' I 
.. Inspect J 

CHECK ® 
Cyl inder pipe 
"Inspecl 
* Repai r lenglhen 
or shorlen 
.. Wa sh lhrough 

CHECK ® 
Fool valve 
• Unscrew 
• Inspec t and 
w ash lhoroughly 
.. Rep lace ir 

[

necessary 
* Scr ew back on 
conne c tor' 

For IIdvice on spore ports, contoct the Heolth Inspectorote of 
the Provincial medical office of Heal th in your Province. 

r 
Complete the project! 
Build a drainage area around the supply! 

CHECI( 

•• Wd.u -- ........ -:!r. •. lCa4'f ...... frem N 

nn-off ~ and ....... 
, . I<o<pf_f_~ond_ 

L5(X)i<·_""", dn>n _1,1. 

othor clal cI\cdc.s ere. 
I ICccp c.att\&. OItIGv 
L prc.vcr* cl\ildro.n pIoY"'9 ...... 

.. ~~ f'ru. froon n.tilitoI\ 

, 

rUTl o~ 
cI1."n 1/1. 

CHECK THIS PUMP EVERY WEEK 

, 

COMPLETE YOUR CHECK BOOK EVERY TIME 
SEEK THE ASSISTANCE OF THE HEALTH 
WORKER IN YOUR AREA IF PROBLEMS ARISE 
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