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INTRODUCTION

HATER

Hundreds of millions of people need safe drinking water. Mucti
depends on efforts to better inform people on what they can do and
how to make the best use of available water.

How community participation arises is debatable, but certainly i f
people and governments wait for each other to act, al l may have to
wait a long time.

A 1975 survey found women in rural areas spent more than 20 percent
of their time in collecting water. Although the distance to water
supplies has been nearly cut in half, some pecple s t i l l are several
kilometres away form a water source. The key slogan for water
projects, to cut down this distance, has become "we have made i t
ourselves:11

This booklet shows how communities can respond with building
cheap and durable rain harvesting or water catchment tanks, thus
providing clean water for drinking, cooking, irrigation etc.

UTMOULU1

MAJJ

ya. mania ya miu uuuhUajl majl tail 0* buiffNa. Ucnai
ea. juhudl ya htiahamliha MXUU vite. wanamza, kaianya. no. kuMmia.

majl yanayoptitlkana.

Jlntl Jamil uthVUJU yawia kujaiUtLm., Lakini, tUto. ihakA, OUJM
na tsKiMaU uxUajqojiLam bi^wya., yote. yaMtza hingojeA km vuda

Ukagu.zi utt 1975 uJUonyeAfiA mumakt vAjiJA**. MM*UIUA uUdi y* 10
hmmia. ya maiaa yao kuchota. mji. Hata itqeuM. witbali. m ithmi
[pateU) maji. yapatUuuA JjHe.fungu.zim hum nun, vain. VKJ^IM. bado mko

mbali M chmcheml ya majl. Maemo MMML m nUAadi ya. mji, tupu.neu.za.
km. uA-tia, Mtimm "TumUianya lU ywe"

UjiXabu. hUti. kinaonybiha. \>Ue. jamil yamza kultiiUa kujtnga rnXanal
juihiil na ya kudumu. ya kuntua majl ya mvua, HI kujlpatia majl tail
ya burufwa, kufUka., bunyunyizia n.fe.



Equipment..Materials and Aids you will need:
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Items/Description

Bundles of flexible sticks, approx. 7' x 0.5".
of big rocks for the foundation.
of small rocks (gravel) for the foundation.
of sand.
Bags of cement
of waterproofing for cement.
Strap wire (or 8' x 4' x 2 mesh wire), for
foundation reinforcement.
Reinforcement wire, GI, gauge 8.
Timber, 16' x 2" x 4", to support the roof.
Iron sheets, 3 metres, gauge 30.
Drainage pipe, threaded, 1.5' x 2" fl.
Cap for drainage pipe, threaded, 2" 0,
Lockable tap, 0.5" 0.
Socket for tap, 1" 0.
Pipe, threaded, 1.5' x 1" 0.

Plastic pipe, T x 2" 0, for the overflow.
Roofing nails.
Hammer.
Hoodsaw.
Hacksaw.
Tin snip.
Pruning shears.
Ladders, 8' long.
Wheelbarrows.
Shovels.
Forkjembes.
Wire cutting pliers.
Tape measure.
Rope
Trowels.
Basins.
Sand sifter.
Water level.
Plumbline.
Panga

f i ,;s; i \ j 1 ' , : "•• • •;_. •

I I

qoCo



1a.m. (i>j/ombo), vi&aa no. mliaada

Viitxajmae.le.zo

Vi{/a>ujiitu. vya vijiXi- vya kufiuidika.
maiti&io {$u£i 1x6 inchi 0.5)

Wimba. kwa mtingi

S\awe. ndogo kula rmingi

ChanqaAaiM. Ittchanga]

lll^uko ya iimitL

Sivu.ti iAiyope.nye.za maji

Waya [an uide, mejsh mbili) kia&i &u£i
ix^uti 4, un kionge,za mingi ngm>WL

Waya wa lm.onQe.za nguvu, IGl ge.±i S)

'.((wo, fati. 16xinclii Lxitidru. 4, kuiaMlux paa

Uiibati mita 3, ge.ji 30

A^e.n.tji huondoleA ucha&u., uZiotiwa nyuzi,
^ati 1. $x(l iu.iJ- "

Ki-jiiniko tlia mieAtji w. ondolzo, kitichotiuia
rujuzi P inchi 2

MieAe,ji unaouie.za ku^unguia p inchi 5

Sok&t ya mie.ie.ji tl incLti. 7

U.(ivte.ji u.nao nyuzi iu.ti 7,5x0 inchi 1

M^eAe.ji u)a mpitA <{u-tt }xP inchi 2

Miitimati ya kuezeka

Hyundo

Miume.no KM mbao

Miumcm) MJa cfiuma

'Tin inip'

'PAuning theMAi'

Hgazi, iati & we.Au

'lilhe.&lbanAoui'

Uiko

Uma Ijembe.}

Utcpu »« kupimia

PtaiAi ya bxkaia waya.

Kamba

Vijiko vya luje.nge/1

Mitig^ ya changaAawe.

KOACU.

UOJLIA LILVILV

ykimbline,'

Pang a

Kia&i
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ruiu ta.nL

ruta tani
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WORKSCHEDULE

DAY 1

MATERIALS
ON SITE
BASKET

FINISHED

DIG

FOUNDATION

AND FILL

WITH CORE

DAY 2
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FOUNDATION

PLACE
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PLACE
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DAY 3

PLASTER

OUTSIDE

DAY 4

PLASTER

INSIDE
S

OUTSIDE
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STRAIGHT

DAY 5

PLASTER
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S
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WITH

SMOOTH

LAST

LAYER

DAY 6

NIL
LAYER
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&
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BOTTOM

DAY 7

MAKE

ROOF
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SIKU 1
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KUUALT-
11KA
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Z

MSINSI
(I/A
SIMITI

(IfEKA
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WEKA
K1KAPU

UEKA
PLASTA
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1VEKA

PLASTA

UPANPE

IDA NJE

IDA

UKUTA

4

KMW1KA
WAA/I
NA NJE

ZIFANi'E
KUTA
KUU/A
b/IMA

5

WEKA
PLASTA
NPANI NA
NJE KUA

sium
LAWJ
Vk
MWISHO

PAKA
' N I L '
(SIMITI

MAALUM
I S I W P E -
WEZA MAJI)
WANI
NA MA/.IZA
CHINI

7
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STEPS OF WORK

HATUA ZA KAZI

WEAVING THE BASKET

KUSHQNA KIK.MU

1. Select straight strong sticks
as thick as your thumb for the
vertical frame.
Sharpen the end of each stick.

ukibim. kam. gamia ta. mkorw,
za k

JUJL nchcL upaniz imoja

2, Measure a c i rc le of 4 feet
radius on the ground, there
where you w i l l weave the
basket.

dacuux. ya $u£i 4 kixtoka
U pahali. uXaihonea, (ufeapu.

On the circumference of the
c i r c l e , pin two sticks 4-6
feet long each 3 inches
from the next pair.

3.

I. Kweiiye, duMvx biya, pi%UM. \)LjitJi
vwUU, (ju-ti 4-6 uA-tfiu kilo. moja.
umbati wu inchi 3 kuXoka t
jozi lingine..

a.3h



4. Start weaving at the bottom
with thin flexible sticks.
While weaving upwards tie
a string around the basket
every foot to prevent It
from sagging.

4. knzia. fuuhona kuXoka. chuti. no.
\iljiM. vyembamba zinatokunj-ika.
OlakaZi ixmnnddUia. kuJ,hona. juu.,

L u u ku.zunsu.ka lUkapu kiJU
. HA. kikapu

,r.r

5. When the basket is 6 feet
H high, t i e reinforcement wire
"•• around the bottom and the top

of the tank. Then t i e three
more reinforcement wires
around the lower half of the
tank, and one reinforcement
wire around the upper half
of the tank.

UkikaXl Ukapa kiko fati i j t
i uxu/a. too. hiAajsLLa. iuomgu-ko.

M, juu. ya. tangi. Tina.,
i g waya XMu lingine, katihaxi
ieJwmu ya. chlni ya. iangl no. moja.
hatLkati ya, tzhmu ya juu. ya. tangi.
[Angalia mchoxo)



6 Lift the basket from the
ground and trim the sticks
at the base.

I run tukapu. inioka chJjU, no.

DIGGING THE FOUNDATION

KUCHIMBA MSIM3T

7. Measure a circle 5 feet in
radius at the corner of a
metal or tile roofed
building.

7. duma. ya
t ksJtikaJtX

kona. ya. mjengo wa.
paa ya. mabati. a.u

li [tU)

Dig at least 1.5 feet deep,
but make sure that the
distance between the bottom
of the foundation and the
roof is at least 9 feet.

Ckimba iuXL moja na. rv.Au
chiviL, lakini kukikliha.

katoka. dU.nl ya.
i no. po i i



9. Place big rocks In the foundation.
Add gravel on top.

9. (1/e.faa mlmba ya mawe. ndani, ya.
mi-tng-i. Ongtza mawe. ndogo jua.

10. Mix 9 wheelbarrows of small rocks,
6 wheelbarrows of sand,
2 bags of cement,
1 handful fo waterproofing.

Mix without water un t i l the
mixture has a uniform colour. Then
add just enough water to make the
mixture workable. The mixture
should not be shiny, th is means
that you added too much water.

70, lUa. (9) zo. mam. ndogo,
'whe&£btwiow' iiXa. [&) za. changatwit,

mkono 1 ya iimUU maaZum 4&-ti/Qpznyt,za mji

Cha.ngajnya. biia, ma.j£ mpaka md/MnQanyiko awe iaua km hunQi., BOA-L
ongeza majl kiai-L Hi mchangangiko awe unautza. &anya, kazi.
MchtoQanifikQ ai<uiz faM. iana., hU nl kuonytiha uimongtza. mjl
zaJM..



11. Put the concrete mixture in
the foundation, and make
sure the floor of the
foundation is level.

/ ; Wtka mzhAngawiko fewem/e
na. uhalUklike. aafeatfu. ya.
ni 'Uvzl' [hU.0- bonde.).

12. Spread the strap wires on
the foundation in a rectangular
pattern. Place the big
drainage pipe on top of the
foundation.

12. Tatidika waj/a wa kuengtza. g
nguvu litnap wJua), juu ya nw-aig-t.
kama, mchoh.0 wa '/iiLCJtanQlt'.
Utoeke. mizxtil mhabuxi wa
maji chaiu juu <j

10



13. Mix 3 wheelbarrows of small rocks,
3 wheelbarrows of sand,
1 bag of cement,
1 handful of waterproofing.

Mix thoroughly again ( f i r s t mix
dry) and add the cement on to
the foundation.
Level the f loor of the
foundation again.

13, Changanuat 'vktiXbaMmi* tain. (3) za mawe. ndogo,
'uhzetbaKtou)' tatu (3) za h
m$uko moja wa. ijjniti.
mkono moja wa iJbnUl maaiim
lilyopiMjzza. M.JL

Qj turn AUK. tauia (fcwanza blta majl) m. uongnze. mchanganyiko
kwenyt miingi, Tandaza. kwwye. mhingl JJW. te.bo (twit),

14. Install the basket, balance
i t and tie i t with 4 ropes to
install i t firmly on the
foundation.

14. Inua kikapu no. tuuefee, j'uu.
liue.be. JJiMomt irtma. baia^u.
liixnge. no. kmba me. 14)
kUiJmami&ha kotnye. mingl.

11



15. Stick the pipe with the
tap on it through the
basket, 3 inches above the
drainage pipe.

15.

16.

Pe.nye.za m&ZAe,ji yunyz fy
vtdanL ya kikcupu. Inchi tutu. (3)
juu ya miejiiji wa

Stick the overflow pipe
through the backside of the
basket at the highest point.
Cover the overflow pipe with
mosquito screen to prevent
mosquitos from entering.

Pe.nye.za mieAzjj. m faj.on.doa mail
yaJUoplta. iUcu,l, ndani ya.
kikapu. u.patdz wtt nyumx btheiru.
ya juu. kablia.

funika. mien.e.jA. na neXl
kuzuMt mbu. yaMAjngiz, ndatu.
ya tajigi.

12



PLASTERING THE BASKET

WKAND1KA KtKAW

17. The tank will have three layers
of cement on the inside, and
three layers on the outside.
The f i rs t layer to cover the
basket, the second layer to
make the walls straight,
the third layer to make a
smooth surface.

17. Tangl -Uaku.ua no. ta^u. tatu.
za. imiti ndani, no. tn(/u. taJtu.
nje.. Sa&u ya. buanzx nJL ya
kt.fyi.nika. kduLpi, ya pHU.
hulcwu/a. buta. fai.Mn wtma, ML ya.
taJtu. kiZtuniiha kwta.

18. Place a ladder at the inside
and outside of the tank, so the
fundi can enter and exit the
tank without touching the walls

18, luxke. ngazi ndani no. njz ya
inngi, Hi fyindl out ajnaxuzza.
kiUngia no. katoka bita. ku.ugu.za.
kX za. teutgi.

13



19. For each layer of cement,
mix 3 wheelbarrows of sand,

1 bag of cement,
1 handful of waterproofing.

Mix thoroughly, and make sure
not to add too much water.
Start plastering on the inside.
After that, plaster the
outside. Continue plastering
inside and outside, until
there are three layers on both
sides.
Give the top of the tank a
slant away from the water inlet,

19. Km kUa. iaiui ya timUi,
changcuma. 'whz.eZbaM.oi*)' iaJu
za. ahangaMiM., miuko ma jo.
un i4m4.il, mkono moja. ua
iimizi maahim JJ>iefxtMjo.m
ma-ji..

Qy Muz
maji. zaMl. Anzo.
vdani, SoMdaye. kandika nje.
mpaka fciwe na, Miu taJu kU
upande,.

Inmiiha ithemu. ya. juu ya
.ttwgl ki&ka wpajnde. mji

A

20. After each layer, allow the
cement to dry for four hours.
Then keep the cement damp
by gently sprinkling it with
water. Never allow the
cement to dry to a light
grey colour to prevent
cracks. <

• \*c£

10. Baada ya. bJla. ia&u., lachz
MJMJU. ikwke. twa maiaa. ma.me..
HaJUiu. ianya. iimitl feuwa
ma.J4jm.jl feua kLnyu.nyJ.zia maji,.
Uiiaaliz &MM. tu.kau.ka. feauw

i ya. 'sivy' WL
14



21. After'finishing a l l the layers,
, . make a nil mixture. .Mix half

a bag of cement and half a
' • „. kilo of waterproofing with

an equal amount of water ,
and coat the inside of the
tank with this. Press this
final coat on firmly with
a steel trowel.

21. Baada ya kumatiza iafr. zotz,
•tengeneza. ilmttl lalnl 'net'
ckcuiganya mfrdio miu iM ilnltl
no. nua kilo ya. timiti maaJbm
-Uioparu/zza mnjl na ipake. ndanL
ya tangi. ShindiUn pako ya
mDiiho tuna M0u.uu. ukLtumiA kLjiko
cha. kujwgeia-ctM mabati [tttzt

22.

11.

Put the iron sheets on the
tank, supported by the timber.
Construct a three quarter ring
of cement on top of the sheets,
so the roof w i l l not be blown
off the tank. The open end
of the ring should be at the
lowest side of the tank.

Wefea mabati juu. ya tartg-L,
melaJUjaa, no. mbae, Ttngewiza
who taJhx. ya miihJJYjo ua umiti
juu. ya mabaxi, paa. uibihwe, no.
upepo. Acha pejngo IM kui
iztemx. ya. chlni ya paa Hi majl
ya. mvaa iteJiemkit cM.nl.

15



23. Make a hole in the roof
for the water to come in.
The hole should be big
enough so that a man can
enter the tank to clean
i t . A simple f i l t e r wi l l
prevent mud, leaves and
other contaminations from
entering the tank.

23. Te/igeneza thlmo ndanl ya
paa ill majl yaJbn%X& nda.nl.
HI taziiM tsUmo im, fcufawa
kjjutl ill mtu. aiatze. kulngla
wahatl wa buAa&i&ha. tangl.
Kuzhingu, nahitl Itazulz
mXope,, mattuiM. na mbuklzo
nylnQlnt. tulngla nda.nl
ya, tang.1.

24. Dig a hole under the
tap and f i l l i t with
gravel. •

24, Ckimba ibuno dxini ya
m£eAzjl na jaza na

ndogo.

25. After finishing keep the
inside and the outside of •
the tank damp for at least
four weeks, to prevent
cracks.

25. Ukimxllza., nyanylzlz majl ndani
na nje. ya tangl ndanl km mda
ua wikl nnz, kixzuia. fungi kuuia
na i

16



26. Covering the outside of
the tank with plastic
sheets or cloth helps to
prevent the tank from
drying too fast.

16. Kuiunika. nje. ya tangl km.
kakaXabi. ya. piMti an.
kltanbaa. hoicUALa. tavgi
kubauka. hanako..

17



REPAIR OF CRACKS

Structural cracks, when they occur, usually appear the f i r s t time
the tank is fu l l of water. They can be repaired as follows:

1. Chisel away al l plaster within 15 cm. of the crack.

2. Coat the area, with n i l . (1 part cement, 1 part water).

3. F i l l the area with plaster (1 part cement, 3 parts sand).
The plaster should be well mixed and only have enough water
added to be able to work i t . I t should not be shiny.

4. Coat the area with nil and press i t on with a steel trowel.

5. Keep i t damp for at least four weeks.

CARE FOR THE TANK.

1. Always clean the roof, guttering and tank well before
the rains start .

2. When the rains start, divert the f i rs t water outside
the tank, to ensure absolute cleanness.

3. i f you notice any cracks, repair them immediately.

4. Use a simple f i l t e r (e.g. made from mosquito screen) to
prevent d i r t from entering the tank.

KUREKEBISHA UVUfA

yi hatokea. tatyl ikima <me.jaa majl mono. ya kmnza.'.
Nyu&a huA.ekeblihiM torn njla A&

1. Ondoa pla&tn zote, teheitu. ya u.&a kla&l ya ttMtmvta 15
tiklXumla pata&l.

t. Paka iehanu hiyo na iimltl maatum Itlyopenyzza mtjj. [nil)
(upande rnoja Umlti, upande. moja majl).

3. Wefeo p&aAta. katika ittomu. zoie. [upande. moja 4-0nUi, pandt S
mduwga). HI tazim plAiia JuK. .tmecftiuiganywtt v-izuAi m <iu
na majl ya, kwtc&ka 4mzuht. hutumbm U

4. Paka iehmt, hiyo na. iJn-UL maalun iUyopznye.za majl [nit)
na gaMmlza na. kijlko cha kujinaea cha mabatl U£ee£ t/u>mt).

5. NyunylzCa majl km mda wa majum manna..

UTUWZAJT WA TAACI [UIWEKA TAfCI VUUR1)
I. Sailtlia. paa ya tonal, 'guttuung' na tonal yenyetK. kilo, mhati

kabla mvua bu.ni/iiha

t. Mvua Iblanza bxnyuha eAzkzza majl ya kuxuiza njt ya tangl III
Mhlidhl il

3. Uklgundua u&a ^efeeivudc hanaka,

4. TUJMA klchungl km buzula uchAfa uMlrglt kua taryl.
1 18



APPENDIX

JjOtf.tO PREVENT THE TANK FROM CRACKING

1. Store the cement on a platform, covered in a shed, protected
from moisture.

2. Make sure there in no lumps in any of the cement you use. If
lumpy cement Is used it's amount should be increased by half.

3. Sift the sand before you use it, to ensure it is clean.

4. M{,x cement and sand thoroughly, until the mixture is all one
colour, before adding water.

5. Use clean water for the plaster.

6. Make the plaster fairly dry, add just enough water to make it
stick together.

•7. Do not mix more plaster than can be used in one hour. >

8. Trowel the final coat of plaster on smooth.

9. Press the final coat of nil on firmly with steel. , ,«

10. Make sure there are no parts of the reinforcement wire , ::
protruding through the plaster. .•••>,".

11. Splash the tank with water four hours after each coat of m
plaster or nil, cover the tank with plastic sheeting, and »
keep it moist, never allow the cement to dry to a light grey
colour until after at least four weeks.

JIAIZI VA KU2UU TANS* IS1UE NA UVUFA

1. (tfefca iMAL ktouye. jufeua 4klyo ndani ya. nyumbo., iU
bU. mjl huha/Uba UmUL.

Z. HakUU&ha ya. hum UmLU holjukiluuu. SMAViktihikam
tUaM. choke, tazima •toigtane km tuiu.t

$. Chunga mchatiga kabta kuMimia kuhakikifha ni tail,

4. Changanya Mmili nx. mcMnga wans, iko tarn, kabta kutia waji.

5. Tumla. maji. ia^l km. pttu.ta

6. PtMto. iUuK. majX. m&jl ill litUkmtwe.

1. UUduxnganye. pt/uiA nyirql anbayo yauKZA
km nuta UXL ZOMU ya &aa moja.

t, Vdta pake ya. muUho ya pla&ta. ukitunla.

9, Qandmiia pako ya. wiLbho ya. 'nU' ukiMmiA

10. HakitUiha uuya haJUokl km ptatta,

11. HyuntfiUt. tangi mji maioa manu baada ya. kilo.
pako ya. ptMU ou 'nU'. FunUta. taiqi na kMAtaU ya.
ptaAtik na utyunifUU. majl. UUacht. iax&l iiuwkt tee.
lgiejy' mpoko. baadc. ya. uUU. ml.
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THE REPLICATION PROJECT

MARAGUA RIDGE MIKIGI ROOF-CATCHMENT (RAIN HARVESTING) WATER PROJECT

In 1981, 35 women of the Maragua Ridge Women's Group, Nginda Location,
Murang'a D i s t r i c t , v is i ted the Kandara Self-help Project to see which projects
they were doing. They found the women of th is area focusing the i r attention
on a water project building tanks with local materials and were intrigued
into doing l ikewise. So fa r they have b u i l t 27 tanks.

The 35 famil ies each contribute 10 shi l l ings &v&ry week to the col lect ive
fund. The family who w i l l have the tank is decided by the regulari ty
of contributions and the drawing of names. They appointed an Administration
Officer and a committee for finances. Every three months a name is
drawn and that person receives the tank money but are helped by a l l to
bLild the tank. The tank is bu i l t over three days of group labour with
one fundi employed to help with plaster ing. This method of col lect ive
e f fo r t is sometimes called Merry-go-round or Mabati Groups. In Murang'a
the people use the local Migigi t ree, which is th in and f l ex i b l e , fo r the
tank frame.

PROJECT

MARAGUA RIPGE MIKIGI ROOF-CATCHMENT (RAIN HARVESTING) WATER PROJECT

tinamo muaka. uia 191/ , wakina maim, 35 ua lUkutdl aha Managua. Ridge. kaXika,
iehwu ya Nginda. [utilaya. ya UuMLng'a), va&LtmbeJUa, kikundi oho. kijiioMiia.
ya Ua.itiaA.il, kujlonw ni kazi Qani hidio kikundi kMUku.ua klna&a.nya.

UlaZigundua wakina mama, un QJOXJO hULo uiaLikuMia. un.naaleke.za nia. zao juu. ya.
mpango UXL maji fewa hujznga m&tangi kwa. kuJwmla viftaa. za uAdklil no. fewtt
hlvyo uoatLamia ku^ani/a. hivyo kivyo.

Kite uiiki jamU 35 kmchanQa ilnUtingi. 10 kite. moja. Jamie hupcuta. tanai.
kuJLLngana no. viZe. uianaioa mchango. blanachagua a.f,lia im kuAJmamia kazi
no. kamiti ya pe&a,. Baada ya mie.zi tatu. mtu. hupata ptia. za ujenzi UM
tangi na. huiaidim na mnye. kikimU ku.jenga. tangi. Twn%i hwchukwM iihi
tatu. ku.je.ngim. na wenye. kikundi. woJUsaldMin na iuMl moja via kmatka plaita.
Mtindo h%u wa ku&anya kazi porno ja huiXea "UeA1jy-go-Jwund" oa "Mabati Gioupi".
Katika Mwiang 'a watu hwtumia. miXi aina ya migigi ambayo ni nyembamba na
ni hahi&i fewa kutwgtne.za &tem ya tangi.
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