
321.4 91110

Ç~4REF
A Joint Publicatlon by

African Medical and Research Poundatlon
and Kenya Water for Heaith Organisatlon

Editod by Nicholas Greenacre
Illustrated by Juliet Waterkeyn

4

1

~ ~‘~•~•

t -- ~-u ~ -~ ~— —d’’#~ z - £
— - ___--* -~ ¶‘~~~tt~-~‘~-~_-,-#-~

T
~

:— —~ ~

-~ ~

jt~-





How to Co#struct a
Brick Y. 1. P Latri#e

A Stap by Stap Manual for Training Public HealthTechnicians.

A Joint Publication by
African Medical and Research Foundation
and Kenya Water for Heaith Organisation

Ed~tedby Nicholas Greenacre
Illustrated by Juliet Waterkeyn

LIBRARY, INTERNATIONAL REFERENC~
CENTJ~EFOWUGMMUNHY WATER SUP~LY
/~~J~ 1 ~.,‘1(I~RC)
P.U. 5:~ ~319O, 2b09 AD The Hague
ie~.(070) 8i4911 ext. 1411142

RN:~~ ,

LO: ~R\. z~~I~Ô:



Acknowledgements
The principles of the VIP Latrine were developed by Peter Morgan of the
Blair Research Institute, Zimbabwe.

The first draft of this manual was developed by Hussein Bhaiji.

The text was reviewed and re-drafted by Matthew Kariuki, Tom Ateka, Dan Makerere
and Isaac Oenga, staff of NETWAS (formerly The Regional Network Centre for Water
and Waste Management) during a workshop on writing of manuals run by Sue Laver
of the University of Zimbabwe.

Detailed construction steps were demonstrated by the craftsmen of NETWAS,
Norman Aluse, Ngige Njoroge, Ishamael Oeri, Simon Mokaya and Ah Saleh.

Further revision of the text and ihlustrations was carried out by Nichohas Greenacre,
as well as the illustrations on pages 4 and 37.

Final ihlustrations, refinement of messages and layout by Juliet Waterkeyn of

Kenya Water for Health Organization. Funded by Water Aid (London).

The final draft was pretested by staff of Kenya Water for Heahth Organisation.

The development of this manual was funded by Swiss Development Cooperation.
Printing was funded by Swiss Development Cooperation and WaterAict.

Printed by the African Medical and Research Foundation
P.O.Box 30125, Wiison Airport, Nairobi, Kenya.



CONTENTS
1

V.l.P. .Designs 2
Using Avaiiable Materiais 3
Parks of a brick V.I.P. Latrine 4
What is a V.i.P. Latrine’? 5
Materials needed in building this Latrine 6
Toois needed 7
How to choose the right site to bui!d 8

Construction Steps
Step 1: Setting Out the Pit 9
The 3:4:5 Method 10
The 3:4:5: Method Contd 11
The Layout Complete 12

Step 2 : Digging the P~t 13
Starting to Dig 14
How deep should you dig the Pit’? 15

Step 3 : PIt Construction 17
Soil Conditions : Lining or Ring Beam’? 18
Step 3.A. Hard Ground Option : Ring Beam 19
Step 3.B. Soft Ground Oplion : Lining 20
Foundation for Lining 21
Building the Lining 22
Finishing the Lining 23

Step 4 : Floor Slab 25
Making the Moulds 26
Reinforcement 27
Concrete Mix 28
Curing the Concrete Siab 29
Putting it in Piace 30

Step 5 : The Wahis 31
Layout and Dimensions 32
Foundations 33
E3onding in the Ventpipe with the Walis 34

Step 6: Roofing 35
Final height and rooting .~. .~. 36
Vent pipe and Fly Screen 37

Step 7 : Keeping the Latrine Clean 39
Plastering the Inside 40
Home Hygiene 41
Regular Upkeep 42





Introduction
Cholera, dysentery, roundworm and the many other excreta — related diseases are
passed from person to person by infected excreta. This infected excreta may be on
the soli, in water, on food, on hands or carried by flies.
For some diseases the organisms in the excreta can infect somebody directly, (e.g.
dysentery).
Some others need to develop in water or in the soli first, (e.g. Bliharzia and round-
worms).

Preventing the spread of these diseases needs a combination of control measures:
a) The safe disposal of excreta, so that it does not contaminate the surface of the

soli or the water supply.
b) Good personal hygiene, especiaiiy the washing of hands after stools have been

passed and before handiing food.
c) Good food hygiene.
d) Preventing flies from reaching it or carrying It to food.

This manual is about how to construct a brick Ventilated and lmproved Latrine (VIP).
It therefore relates to the above control measures a) safe disposal of excreta and
d) safe disposal and fly conl:rol.

To control the diseases properly all the control measures need to be appiled.
Therefore any programme promoting the construction of latrines should start with
teaching why excreta can be dangerous and inciude education on hand-washing and
food hygiene. Education on maintaining the latrine and keeping It clean is equally im-
portant. A dirty lathne can be more dangerous than no latrine.

1f a household cannot afford a latrine then simply burying the excreta at least 45 cm
(18”) deep is a first step.

Farmers with a latrine at their house may stili need to do this when they are in their
fields. Parents of small children will need to put their children’ excreta in the latrine.

1f, through an understanding of why excreta should be disposed of safely, a house-
hold wants a latrine then we hope that this manual will assist public health techni-
cians, health assistants or other field workers in advising them how to build one.

This manual is about the construction of a brick latrine. Latrines built from other mate-
rials can be equally good. A manual on construction using poles and thatch is in
preparation. As long as the principles of the VIP latrine and good building construc-
tion are followed, the actual materials and design can be adapted to suit local and
individual household conditions.

1



V.1.P. Latrine Designs

A V.l.P. Latrine can be any shape

1.Round or

with a regular door
orbuilt înaspiral

but It must be well ventilated.

t

‘1-
S—.

Rectangular

door...and passes up through the
ventpipe.

—

S.

S

p

Air passes in through the
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Grass Roof,
Mud and Pole Wahis
and ventpipe

Concrete Slab Roof
Concrete Black Walhs

Brick wails, Asbestos/Cement
Tiled Roof and PVC Ventpipe

(11/

Using Available Materials
It is not important what material is used to build a VJ.P. Latrine

Timber Roof and WahIs
PVC Pipe Ventpipe

Brick Ventpipe.

Corrugated Iron Roof and Walis

Type

Mud and Reed
Ventpipe

3



Ring beam
foundation
for lining

Bottoni
of pit

Parts of the Brick VIP Latrine
This manual shows how to build a brick V.I.P. Latrine

Flyscreen
Corrugated iron
Roof

Vent
pipe

Squat

Vent hole.

Roof tiinbers

‘1 Wails

Foundation
for entrance
walis

fioor slab

1< Brick pit
lining

-L

.5.4



What îs a V.1I.R Latrine?
V.I.P means Ventillated and Improved Pit

1. It takes away the smeil
Spiral entrance must face the direction of the wind.
The air is sucked in through the entrance and down the squathole.
Hot air rises up the vent pipe, taking the smell with It high above ground level.

~, .z~-:: = Wind biows smeUaway
— Gauze

— Trapped flies

Vent
pipe

Squat hole

*$_ ~

~‘ -

~-

* -

&* ~

;~
~

—

,-~

- --

.-~

5. They die of thirst
• - •,• • ~ • and fali back into

~: •-~:;~~ ~ the pit
1 - ~ ~ *4 -~ • - •

‘• •‘~f • •~-, ~ ~ .

-• - -‘ - J~.
.‘ t” — . - _~ t •. —— • a
— •~

2. It gets rid of files

Spiral
entrance

1. Fliesenter
down the
squat hole

2. When they
want to get
out they
fly towards
the light

‘1
-

1
1

3. The inside of
the latrine is
kept dark so
they go up the
vent pipe

1~~

~

Even with these improvements a latrine will stili have files
and will smeil It ii is not kept clean. 5



Materîal needed in building a brick VIP
Date

,

_~.L... —~

-

Cement

approx. 5 bags

Sand

approx. 2 cubic metres

Approximate
cost

L______
\‘,~\\ ~\\‘~‘

~: :::.j~’
—~

~II(( Ut t~ULI.tt! t L( U ULI ~i fl1 (t LIII (II (t LIII t t (t ((11 t til iJJ.LIW

Aggregate

approx. 1 cubic metre

Bricks

approx. 1,000 of 12.5 x 8 x5 cm

ReinforcementsBRC610 expanded

wire mesh

2 x 8mmsteel bars

GCI sheets mabati

two of 2.5 mlong

Timber

5 cmx 5cmx 12 m long

~1J—~

6

Binding strips approx. 4 m

building nails 7.5 cm, 1 kg
roofing nails 0.5 kg

Fly screen 30 cm x 30 cm



Tools Needed

Layout

Hanimer

Sharpened pegs (round) ~

~
~ —~_~J ~ -

~

Measuring tape

4

Panga

Digging

~cHoe~

Building

Bucket and rope

Gold
chisel

Spade

Spirit level

Some sacks
or plastic sheeting

For Rocky Areas

Pick axe ~vy duty
hammer

7



How ~ choose the r~htsite to build

1. The latrine should be downhill from any underground water source and at
least 30 metres away from It.

It not, it may contaminate the village water supply

and cause sickness

~ -~r~dpump .(,

The ‘ii.

latrine
must
be
at
least
30
paces
away
from
any

\ water
“ source

Usual wind
direction — 4
----------+

2. The latrine should be down wind
from the house or school - - -9

i~ç~c~i —-. --

~. ~ r~.

-‘.t.-;~ ~

\

3. The vent pipe must be able to
catch the wind, so the area
in front must be dear of tr~s
and buildings. — —

Door should
face the wind

4. The pit should always be well
above the water table.

8



Construction Steps

Step 1: Setting
The 3:4:5 Method
The Layout Complete

out the Pit

40

30

9



Step 1: Settîng out the Pit
The 3:4::5 Method

Take st~ingfrom Peg B
around the outside of Peg C
and back across A - B line.

B Tie on one end of
the string

About 2 metres away
put in Peg B

Put in Peg C close
(about 30 cms) from Peg B
(towards Peg A)

\Jf

Put in Peg A /
II

Peg B

Peg A

With a pen (or soil)
make the first mark
where string crosses
A-BIi~e - -~

Keep line
in position
on mark

Peg

Peg

10
Measure exactly 30 cms from
1 st mark. Then make a 2nd mark.

PegA ~



Step 1: Settîng out the Pit
The 3:4:5: Method Contd.

Hammer in Peg D about 1 1/2 metres
from Peg C and take string round
the outside of the peg

11

Measure 40 cms from 1 St mark along the C - D
line

Peg B

Peg C

Measure
40 cms

3OcmS
ii

2nd
Mark

Distance between the 2nd and 3rd
marks = 50 cms exacily

Peg B Put in
Peg E

Measure 75 cms between

75 cms

Peg D

1~

The string must
cross the line
from C to D
at 75 cm mark

Peg A

Measure 75 cms
again and
put in Peg F
on a line
with Peg A

Peg F

75cms



Put in Peg Gand Peg H making sure that
both long sides are 1.2 metres from C—D line

Peg B

/

Peg C

Peg E

40

‘-1~50

\

Peg D

1f the first corner
is exactly 30: 40: 50
the angle will be 90

‘t

55

Step 1: Setting out the Pit
The Layout Complete

Check : Measure the distance between
opposite corners (diagonals).
Tney must both be 143 cm.

Therefore there is
no need to
measure each
corner in this
way as they
should all be
correct ii the
first one is
accurate

/

Ec’J~

St

\~(1

t’,

‘~he
S

Peg A

Peg G

Peg F

(1 - 2 cm ditference is acceptable.)
12



Step 2 : Digging the Pit
Starting to Dig
How deep shou1~dyou dig the Pit? ~‘-“

1 1

t 1

1 1

i__1.~~~
t __.t 5.
t —— 1

13



Step 2: Digging the Pit
Starting to Dig

Mark out the
edge of the
pit

Keep Checking
the sides to
make Sure
they go Sfraight
dO~n

-

Remove the St ring

and pegs

Start digging the hole

\\,,

\/ \,

Cut a line in the soil along the string with
a Panga er put soft earth
along the lines

For a pkjmb line you can 11e a round
storie en a long piece of string

\I (1’

\t \~i

1
keep the sofl that
you dug out away
from the sides

pit

14
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Step 2 : Digg Ing the Pit
How deep should you dig the Pit?

3 metres is the standard depth for a pit.

However:: The deeper the pit the longer it will last

1f the Pit is 1.2 m x 0.75 m
as shown in this manual

0.75

1~
Your decision depends on:

1. Conditlon of the soli
How easy is It to dig?
How expensive is the lining?

2. Materials used for lirting
1f you are using timber how long
will it last undergound?

3. Number of people using the latrine
It is estimated that one person produces
0.05m3 (cubic metre) waste per year

And is
used by
10 people
regularly

It should be 3 m deep to last for five years.

It should be 5.5 m deep to last for ten years.

For tive people 3 rn deep will last for ten years.

15
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Step 3 : Pit Construction
Soil Conditions:
Step 3.A. Hard Ground Optio
Step 3.B. Soft Ground Option
Foundation for Li~ning
Building the Lining
Finishing the Liniing

t t

t 11 1
II
t t

t __.t S—
1~~ 1

S- --S t —

—

17



Step 3: Pit Constructions
Soli Conditions : Lining or Ring Beam?

You can only decide this once you have looked at the soli conditlons In the area.

1. Stable Ground Follow Step 3.A Page 19

No Ilning Is necessary.
Only a Ring Beam should be made to support the slab

2. Unstable Ground Follow Step 3.B Page 20

To prevent collapse the pit must be Iîned wherever the wails are soft.

1 Ring
beam
only

Ring
beam
only

J

1

Lining the whole
way down

18



Step 3.A: Pit Constructions
Hard Ground Option : Ring Beam

N.B. It the Ground is SOFT, miss
this page and go to Step 3.B,
Page 20 (next page)

.V ~

.-~It.

Leave overnight to set well.

Dig to full depth
then markout
20 cms
all roun&~

Mlx Concrete

1 part cement
3 partssancj
6 parts aggregate

Dig
soil Out
5 cms deep
all round

Pour concrete
en ledge
and compact
it well until
It is level with
ground

5.’.

“Ii

Checkit is
level

) t ~__~1 LLL~1

19



20

5\
•S\ f~,,

‘t,

\t?~

~
t t

—
‘11f

.fr~..

I/1

Step 3.B: Pit Constructions
Soft Ground Option : Lining

Mark Out another
30 cms all round
the pit

\~,
ioose”~,~\
soli —__________

~ \~. N

‘ ttJ_

— —
— \

_Stt t

t irm earth—~——-~.’~

/
~

S

‘

Dig the soil
out until the
ground is tin

Every slte Is ditferent.
Look at page 14 tosee
how far down you should dig.

firm~
earth

.‘

Remove loose solI
and level the ground

~. 1’/~

‘-1/.

Ii,

‘~I
(1,



Step 3.B Soft Ground Option : Lining
Foundation for Lining

Pour concrete on
the ledge to term
a foundation 5 cms thick

Check the level with
a spirit ‘evel

ij

1~

Mix Concrete i part cement

3parts sand
~ ~

6parts aggregate

1’

NOTE: 1f there are any
weak places in the
flrm ground, put In
two 8 mm steel bars
as relnforcement.

Make sure
the concrete is
compact.

21Leave overnight to set.



step 3.B Soft GrOUnd OptiOfl : Linin9
~uUd~flgthe Lin~fl9

MIX the Mortar

partS ‘-: L.6

.~ part
cement

pour ~vat~
over the
concrete

soak any bniCkS
~~ouw~Ube

P~acea layer
~fmort~at
the corflers and
tay tP~cornet
briCkS 5 cfllS trom
the edge

Check~t
~s%eV8~

2



Step 32 Soft Ground Option : Lîning
Finishing the Lining

Continue building untii the lining
is 10 cm above the ground level.

~ -\~

The intemal size of the lining
must be 130 cm x 85 cm

Keep checking
the Iining is
verticai

Complete the first course of bricks
check both diagonals are 155 cms

.5
S’

Leave the brickwork to set overnight.
\t~

t)

~1

23





Step 4 : Floor Slab
Making the Moulds
Reinforcement
Concrete Mi~x
Curing the Concrete Slab
Putting It in Place

t t

t _-.t S. •54
t— 1 1

I —
S-

5.. -.
S- t —

‘t, —

25



Step 4 : Floor Slab
Making the Moulds

There are two ways to do this depending on your materlals and the soli:

OR: by making a Timber Frame.

Check the diagonats equal 183 cm

/

‘til )

t t,,

~W!TflhIuiIi11i1I’i

~lllllUt~lI71l!1lIllIl(tlll1ll,l’J11t1lllllfll1lL1llil’11t!tllll llIillj]tilIl IlitlililI 1111111.

111111111Ii III III ii II U~11111 [Ii [IIIliii III 111111111ti liii ~1lIt ITtTL~iïiJiii1lt iuinirÔ
Make sure the comers are 90~angles

EITHER: Cutting the shape into the ground
~c~,deep

Make sure the ground is uniformly flat and firm

Squat hole mould.
Make the meld
for the squat hele

0
cm.

Vent pipe mould.

either a brick
wrapped in paper

or
wooci10cm block

cm

cm
Cut 0ff
the
comer~

26



Step 4 : Floor Slab
Reinforcement

ki,

Clean a flat area for the siab
Make sure It is even

s\:,, ,\,~ \41~

.5

Spread
some
plastic
sheeting down

Place the
moids en
the central
line

Then cut a piece
of mesh (BRC. 610)
to the size of
the meid

‘4,

\

mould
brick width
from end

Piace the squat hole
moLjid the width of one
brick + 20 cm in
front of vent mould

t’ ‘4,,

Cut the mesh away from under
the moutda •1

1,

27



Step 4 : Floor Slab
Concrete Mix

Be careful not to make the concrete
too wet as too much water will
weaken It and cause cracks.

1. First prepare adry mix.

2. Then add water

3. Put a littie concrete into the frame.

4. Raise BRC 610 so that it is in the
centre of the concrete.

5. Compact the concrete so It is level
with the top of the frame.

\~i,

6. Finish with a wooden float

‘~l.

Concrete Mix:

1 part cement

2 parts
sands

4 partS
aggregate

/

‘-‘t’,,

~1~



Step 4 : Floor Slab
Curinq the Concrete Slab

After 1/2 hour
remove the squat hele
and vent pipe
moulds
carefully
cover the
mould

‘“1’’

Cover the slab
with plastic, (sacks)
grass er sand to keep
It damp

Every day for 7 days
pour water on the concrete
and recover to make sure
it reaches full strength

\~l,

“t’ ‘~S.
5

1—

‘7
“VI

“t,.

tij

‘~\i~.

‘4,.

‘t,,

29



Step 4 : Floor Slab
Putting it in Place

* ‘th

‘-5.

\I..

rÇ~

Put a layer
of motar
all the way
round top course
of bricks...

Back 1111
the earth
around
lining

- t

—

41

-. 5~54 ~ -

~ ~

\%Ip
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Step 5 : The Wails
Layout and Dimensions
Foundations ..• .•...

Bonding in the Ventpipe

t t
t t t
t t t t
t 1

1 t t

t _-1 -. 1
t— 1

S—

5. t —,
—t-,

31
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Step 5 : The Walis
Layout and Dimensions

Using string and pegs set out the lines
for the watls using the 3:4:5 method in step 1.

The vent pipe

D

E21

G

The string marks the
outside of the wails.

KEY foundation

slab JL~IJL~J[ walis peg numbers -~

Dimensions for Wails

Use pegs and 20_________ 170 -‘
string to
mark the
foundations T

105

51.

.~

175

130 -1

The foundations are 30 cm wide (10 cm outside string and 20cm inside)

S

The entrance

32



Step 5 : The Wails
Foundations

Take the string oft the pegs

‘•

‘4’, ~ ~ •

Leave the pegs in the
ground

Concrete Mix:

1 part
cement

3 paris
sand

.5-’-..

/4~.. ~

— ~ —-

Dig the
foundation
for entrance
walls until
flrrn ground
is reached

6 paris
aggregate

1-

\II,

‘1~,,

‘1’ ~‘ti..
1,

30cm .\4j,

Place 7.5 cm of concrete
in Ihe foundation and

‘compact ii well

*

“4,,

%‘t~1)

Leave It overnight

*\4j

33



Step 5 : The Walis
Bonding in the Ventpipe

Keep checking
that the watts

______ are vertical
witha
plum bob

-

-.

—‘IJS.’

\\t’~~

Soak the bricks
before building

Lay the corner bricks

.5

\1’
1’~

- -

• d .. ..~.- - tÇ ; - .~ -

~ ~ - .‘ . -

‘‘2.. ~2

The vent pipe is outside the
latrine room

\L

~III—

‘t

- t.

‘S •- —- •~.
-~L _—~-

— _ - .
— — a — — ‘ —

Bond in
the vent pipe walls

- \t,



Step6: Roofing
Final height and rooting
Vent pipe and Fly Screen

t t t
1 1

t 1

t t t
t I—_J-S* 1
t .2t S.

~5;~
S- t _5•~

t —,

35



Step 6: Roofing
Ven-t pipe and Fly Screen

Cut a piece of wire mesh 30 cm x 30 cm
to fit the top of the vent pipe

Itl’~

~ 2
nec~jry~

~9~t~taster tL

~.~t’,-tr~ ~Çi~

~

rT.

Using cement ptaster It en to
the top

Remember to
slope the earth
away from the
walls of the latrine
er put a cement
strip around the
wails to enable
water to run 0ff

x ~

* . ~ : ~

-~36 ~ ‘-S

:- ~ -

• ‘~• - -

- . . -~
S

,~

~‘ -‘: - •--

- *5 -• - ~ -~ •_5_ - - . -.

5—- - ~_5—_.. -

- - . - •.• __. •‘ - .-.‘ -.



Step 6: Roofing
Final height and roofing

Take 3 roof timbers
5 cm x cm (2” x 2”)
and tie down with
binding straps

1 9C

When the back wall is
1.8 metres high put in pieces of
wire as binding
straps to tie down
the wall plates
(roof supports)

Continue building
to full height

Take the mabati sheets
(corrigated iron) and
nail them down ento
the roof supports
use roof ing nails

The inside heighi of
the tallest wall must be 2 metres

the vent pipe must be
35 cm higher

37





Step 7 : keeping the Latrine Clean
Plastering the Inside
Home Hygien~
Regular Upkeep

-

5.—

39



Step 7 : Keeping the Latrine Clean
Plastering the Inside

To enable the latrine to be kept clean inside:

1. The floor should slope towards the hele so it can be washed down easily

Wash the hoor
stab

Plaster So floor
slopes towards hele

2. The walls must be plastered 60 cm above the floor so that spiashed urine can be washed off easily

n
1

thick at
the walls

1/2 cm thick
near the hole

Mortar Mlx:

‘r~’-’
~‘1... -. - .‘

1 part cement

3 paris sand

40



Scrup the floor every day
with soapy water.

1f there are files around the
squat hole it needs cleaning.

Aim down the hole

Wash your
hands afterwards
with soap

Step 7 : Kee~pîngthe Latrine Clean
Home Hygiene

Teach children not to rness the floor.

Don’t use the latnne as a rubbish pit.

Burn all your rubbish.

Soft paper will dissoive down the
pit, but stones, leaves, newspaper,
tins, and plastic boUles will make
the pit fit! up sooner.

41



Step 7 : Keepinig the Latrine Clean
Regular Upkeep

® Once a week, pour water down the
vent pipe to clean it.

® Check that the earth around
the walis slopes away, so that
the ram water can run off easily.

~T--..-.4—5•~~’

® Keep the area clean and
make your latrine look mnvitingi

® 1f the wire mesh rusts
or gets damaged,
replace it immediately.

1’~~’

—5.
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