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INTRODUCTION

This manualfor construction,operationand maintenanceof double pit
latrinehasbectipreparedby the RegionalWaterSupplyand Sanitation
Project in Beni Suef Governoratein April 1997. The manual is
intendedto be a tool for village sanitationpromotersandconsistsof 4
parts:

Part 1: Location anddesignof toilet
Part 2: Constructionof toilet
Part 3: Operationandmaintenanceof toilet
Part 4: Technicalspecification.

The created latrine model consistsof a water sealed (goose neck)
squattingpan, sewerpipe to the pits equippedwith diversion valve
and two separatecoveredpits with maisonedwalls locatedunder the
ground.Excrementsare flushedfroni the squattingpan to thepits with
small amount of water (about 1-3 1). The water seal in the pan
preventsodor problems.Thewastewater is lead to oneof the pits and
the liquid from the pit is infiltrated to the groundvia the soil bottom
and the walls of the pit. The first pit is in use 1 - 2 yearsand then the
diversion valve is turnedover to the other pit. After about 1 year the
sludgein the first pit is digested/compostedand is ready to be usedas
fertilizer.

The total costs for the latrine is about 450 - 500 LE excluding
possibly neededwalls.

The principleof the latrine is shownon the following drawing.
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POUR FLUSH OFFSET DOUPLE PIT TOILET

THE ESSENTIALS OF A GOOD TOILET Ii

A bucket or tin for flushing
I’
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BENEFITS OF THE CREATED LATRINE MODEL

The benefitsof the createdlatrine is as follows:

small investmentsand easymaintenancecomparedto septic
tank solution
can be manufacturedlocally
no smell
producesfertilizer

YOUR OPINION ABOUT THE DEVELOPED TOILET MODEL?

On the question‘What is your opinionaboutthe latrinesomevillagers
gaveus following replies’:

- We get now very good fertilizer and free of charge.
- It was not too expensive,we dug pits andcollectedstones

and sandourselves.
It doesn’tneedso much space;we are going to cover the
slabswith soil andusethe spaceas before.
It’s so nice and easy to keepclean. No flies or smell.
It’s very convenientto use,we don’t have to wait dark or
seek for hideawayplaces.
I have a feeling that this helpsmy family to stay in good
health.
We can not expectthat the Governmentdo it for us. We
have to do it ourselves.

WHY TO HAVE A PROPER TOILET?

Humanfaecesare a health risk if not disposedsafely.

Germs in faecescanbe passedto people’shands,food, or water, then
swallowed, spreadingdisease.This passingcan take place directly
whenchildren play on the groundwhere faecesare left uncoveredor
indirectly when flies or otherinsectsor animalsspreadgerms.

Safedisposalof faecesis a priority for preventingdiarrhoea,which is
especiallydangerousto small children. Sanitationhasa greaterimpact
on improving child health thanprovisionof safewater.
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PART 1

LOCATION AND DESIGN OF TOILET
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1
LOCATION AND DESIGN OF TOILET

1.1 Is the place suitable for construction of double pit latrine ?

The designof the latrine startswith decidingthe placeof the pits and
the toilet.Beforethe placefor the pits is chosenthe following matters
shouldbe checked:

- what is the level of groundwater
- at what depth is the rock.

High groundwatertableor hard rock may define the depth of the pits
underground.This level may in turn define the lowestpossiblelevel
of the toilet floor. Thedepth of the pit is 1,5 - 1,8 m and the bottom
is recommendedto be about 1 m abovethe maximum ground water
level. It is not possibleto fulfill this requirementin all casesbut the
bottom of the pits shouldanyhow alwaysbe at least0.5 m abovethe
maximumground water level. It is possibleto checkthe groundwater
level by digging a hole in the ground.This meansthat if the latrine is
constructedwithout embankmentsthe requiredminimum depthof the
ground water level (during flood season)is about 2,2 m (seesection
drawing in part 4). It is recommendedthat the pits are constructed
abovethe rock to makesurethat the infiltration from the pit is proper
and to avoid additional costs for digging in rock. To solve problems
with high ground water table or rock closeto the groundpleasesee
point ‘1 .4 How to tackle somecommonproblems’.

After ensuringthat thereis no problemwith highgroundwateror rock
the method of covering the pits and the shapeof pits should be
decided.Assessthe bestway of covering the pits which could be:

concaveconcretecover slab
locally manufacturedconcreteslab
stoneslab (not in areawith heavy traffic)

When selecting the shapeof pits, rememberthat round pit is the
strongestagainstcollapse. If you decreaseone measureyou should
increasethe other one. The normal measuresof the pits are inside
diameter1,2 in, outsidediameter1,6 in and effectivedepth about 1,2
m. The total effective volume 1 ,3 m~of one pit should be constant.
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PLACE FOR PITS AND TOILETS

High groundwatertable or hard rock may define the depth of the II
bottom of the pits underground.This level may in turn define Llie
lowest possiblelevel of the toilet floor. H

II
II
II.
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II
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Possiblelocations for toilet:
inside the existing room

- inside the courtyard
outside the compound attached to
the house
outsideseparately

n the roof

lj1~

0



7

COVERING OF THE PITS

Covering with concaveconcretecover slab

/

-~1l 001 ~rn

Covering with stoneslab

LTh~ tt~tLJ.l

Coveringwith locally manufactured concreteslab
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1.2
Placefor pits

Following questionsshouldbe checkedbeforethe final designfor the U
latrinecanbe done:

is therespaceenoughfor the pits. Usestick for measuring
checkthat the ownershipof land is clear
enoughspacefor work; placeto storeexcesssoil from pits
digging doesnotdestroy the foundationsof the house
placeis not too far from intendedtoilet site
pits areawayfrom heavy traffic
rememberthat pits do not reservethe site permanently;the
slabs can be coveredwith soil and placecan be usedas

before.

II
Normally it’s betterto placethe pits inside the compound.The cover

slabs can be buried and normal functions can continue in the El
compound.The pits are uncoveredand emptied oiice in aboui: two
years.The processtakesone day andafter that pits are buriedagain.
However the pits can also be outsidethe compoundif there is space.
It’s not good, however, to locate pits in areaswith motor vehicle
traffic.

1.3
Placefor toilet

Possiblelocations:
inside an existing room
inside the courtyard
outsidethe compoundattachedto the house
outsideseparately

on the roof.

II
The toilet doesnot createany smell or other nuisance.Thus it can be
placedin any convenientplace. If there is no spaceinside or outside

the compoundit can be on the roof.

II
II
II
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I CHECK ThAT THERE IS SPACE ENOUGH FOR TIlE PITS

I
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1.4
How to tackle somecommon problems

High ground water table

Building an embankmentaroundthe pits II
Elevatedtoilet floor
Pits dug abovegroundwater table I

II
Hard rock

Building an embankmentaroundthe pits
- Elevatedtoilet floor

Pits dug as deepas feasible

II
No spacein the house

Toilet superstructureon the roof of the house
Pits in or outsidethe house

II
II
II
II
II
II
I
II
II
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High ground water table

~ ~7~77~

Embankment Elevatedtoilet floor

a Embankment Elevatedtoilet floor

Toilet superstructureon the roof

Pits dug aboveground water table

Hard rock

Pits dug as deepas feasible

No spacein the house

Pits undetground
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1.5

Plan the construction work

Assessyour own skills

Whatcanyou do yourselfand in which tasksyou needassistancefrom
professionalbuilder. Following kind of work is needed:

Unskilled work:

- digging the pits and ditchesfor sewerpipes

mixing of concrete

transportingmaterialto site

breakingthe stones

lifting of heavyparts like the slab for pits

II
Skilled work:

measuringthe pit sites

masonwork in lining the pits

masonrywork for making the entrancechannelsto pits

installationof the sewerpipes

installationof the toilet panwith gooseneck togetherwith
terrazzoslab

extensionof the toilet floor

superstructure;walls, roof, door, window, etc. depending
of the preferreddesignand material

manufactureof coverslab
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Assessavailability of neededmaterial

Assess locally available free construction material and see what

constructionmaterial is sold in the village.

Following material is needed(The Bills of Quantities are shown in

Part 4, TechnicalDescription):

- stones,bricks or blocks for lining the pits

- stoneslabsor concreteslabs for covering the pits

- cement

- sand

- gravel

- terrazzoslab for fixing the toilet pan (optional)

- toilet pan with gooseneck

- sewer pipes, diameter100 mm (measurethe length and
count the elbows)

- ‘diversion valve’, plastic elbow which can be turned into
two alternativepositions

- water

- brush to cleanthe toilet

- tin of abouttwo liters to cleanthe toilet

- materialfor walls, roof, door and window

- glue for connectionof plasticpipes.
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NEEDED MATERIAL U

H
H
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II
I
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II
II
II

____________ II
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II
II
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II
II

Diversionvalve (plastic1
~elbow) which can be
turned from one pit to
another

to
to toilet)

100 mm

Lining of pit
locally available stones,
bricks or blocks

to hold water
flushing the toilet

for
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Cover slab (round
concreteslab for round
pit, stone slab for!
rectangularpit)

Diversion valve covered’
with concreteslab

floor
cleaning



II
I



PART 2

CONSTRUCTION OF TOILET
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2
CONSTRUCTION OF LATRINE

2.1Preparation for construction work

Constructionof the toilet can be implementedin oneday if the work
is properlyplanned.

Get all the requiredmaterialon the site; cement,sand,bricks, gravel,
steelbars or mesh, good quality water, pipes, elbowsand sanitation
fittings. See the Bills of Quantities shown in Part 4, Technical
Descriptionfor detailedspecification.

Get all the required tools on the site; spades(shovels), rope and
plumb, buckets, bails, sticks for compacting,wooden float, masons
trowel, straight woodentimber, spirit level etc.

The constructionwork startswith digging of the pit. To measurethe
pit you need:

one stick to be put in the centerpoint of the pit
rope 80 cm + the thicknessof the lining
drawing stick.

Stopdigging if you reachgroundwaterlevel becausethe bottomof the
pit should alwaysbe about0,5 m abovegroundwater level.

Rememberto reserveplacefor dug out soil
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MEASURING TilE PIT

1/

Drawing stick.

U
II

U
U
U
U

Stick in the ground

Placefor dug
out soil
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2.2
Lining of pits

After the pits havebeendug they are lined with stones,stoneblocks,
bricks, or concreteblocks depending on what material is locally
available. Lining of a round pit needsa good mason. If you are not
sureof your skills, leavethis work to a professionalbuilder.

Measurethe roundnessof the lining with stick and rope like when
measuringthe pit for digging. Inside radius should be about 60 cm.
Checkwith plumb that the walls are vertical. A stonein the rope is
good plumb.

The top of the lining must be plasteredto make smooth bed for the
cover slab. Leavethe void for entrancechannel.



20

1 LINING OF PIT
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2.3
Digging of channel for pipes

Measureanddig the channelfor the sewerpipe from the toilet site to
the pits. Checkwith a string that the channelis straightso that there
is no needto force the pipe to bend.

Make a bed of cleansand,clay or silt for the pipe. Checkthat there
is no sharp stonesnext to the pipe.

Check the slopeof the channel. You need a piece of straighttimber
andspirit level. Theslopeshouldbe at least2 cm per 1 ni.

slab

m
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2.4

Finish the entrance channels and diversion valves

II
H

Takecareof the slope. U

U
U
U
U
U
U
U
II
II
I
II
II
II
11

~i ~~:i - -

Elbow turned to the pit
which will be

Smoothenthis area with

plasterfor coverslab,

—~ ~Th

——

/--
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Smoothensurfaceswell.

Form a place for elbow
(diversion valve) from
mortar

Slopeat least2cm per 1
m

~, ..



Move the coverslabscarefully on the top of the pits.

Lay the requiredlengthsof pipe carefully on the sandbed.Takecare
of the slope.

Check that the diversion valve can be turned without removing the
coverslab.

Backfill the pipes carefully; first with cleansand then with dug cut
soil. No sharpstonesnext to the pipe

Install the toilet panwith gooseneck. Backfill carefully. Compactsoil.

After installation, check that water is flowing freely from the toilet
pan to the pit.

Checkthe voids underthe coverslabsand the lid of diversionvalve.
Backfill them carefully with cementmortar.

Backfill the sides of the lid and cover slabs.The sidesof thesemust
be coveredwith soil. Otherwisetherewill be smell.

24

2.5
Covering the pits and installing the pipes

II
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Backfill the channel
carefully; first with
cleansandthenwith dug
out soil. No sharpStones
next to the pipe

After installation check
that water is flowing
well from toilet pan to
pit and that thereare no
places where water
standsinside the pipe.

Move the cover slabs
carefully on top of the
pits.

Install the fix
mortaror glue

/

Checkthat the diversion
valve can be turned
without removing the
coverslab of the pits.

Backfill the sides of the,
lid and cover slabs.The
sides of these must be
covered with soil.
Otherwise there will be
smell.
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2.6

Preparingthe site fu~the toilet

Backfill the area for
intended toilet with sand
or gravel to the level of
the ‘goose neck’ and
compactit well.

Plug the ‘goose neck’
well with plastic or
paper to prevent sand
from entering.

U
II
U
U
I
I
I
I
I
H
I
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I
I
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I
I
I
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I
II
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Compactthe areafor the
floor. Protect the toilet
pan and gooseneck
during the work.

If you useready madeterrazzoslab,
removethe toilet pan and place the
slabcarefullyonto thecorrectplace.
Then install the toilet pan in the
hole of the terrazzo slab. Be very
careful for not to block the goose
neck during the work.

Now remove the plug from the goose neck and carefully install the
toilet pan.

--

Terrazzofloor slab

Compactedarea

I
I
I
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2.7

Make the toilet floor

Toilet floor must be smoothfor easycleaning. H

Keep the toilet panprotectedall the time until all the works havebeen
completedto avoid damagesor filling with sand.

Fix the woodenframefor the concretefloor. U

Install the reinforcement,add and compactthe concrete. H
U
U
U
H
U
H
H
II
H
U
H
U
II
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I
I
I
I
I
I
I
I

Extend the floor to cover the
intended toilet.

plugged until all the
works arecompleted

supportedby pegs
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2.8

Visual obstruction to give sonic privacy

Now all the essentialparts of a well functioning and environmentatly H
soundtoilet are completed.Toilet canbe taken into use.

I
Is theresomethingmissing?

Walls, roof, door, andwindow.

They are not essentialfor the functioning of the toilet, but it may be
moreconvenientto usethe toilet when it hasat leastwalls.

I
The superstructurecan be made of any available material, palm
leaves,straw, air dried bricks, stones,etc. I

The model the superstructurecan be selectedaccordingthe model of U
the house. Below someexamplesareshown.

IF

II
U
ii
I
I
H
H
H
I
II
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Solutionswithoutdoor, wall in front
and curtain

1~ I~ b ~‘ I’ I) I,.
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PART 3

OPERATION ANIJ MAINTENANCE OF THE
TOILET
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3
USE AND MAINTENANCE OF THE TOILET

I 3.1Normal use of toilet

Keep toilet floor clean.

Keep a tin of about2 liter always in the toilet. Also a pail for water
from ~‘herethe tin can be filled is recommendable.

Flush the toilet pan after everyusewith 2 liters of water. Do not use
extrawater for flushing to preventflooding of toilet.

Do not bathein the toilet. Excesswatergoing into the pits dilutes the
valuable nutrientsfrom the contentof the pit. Those nutrientsshould
go into the field and not into the groundwater.Excesswaler may also
destroy the structuresof your house.

Do not put other washingwaters into the toilet.
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3.2

Changing and emptying of the pit
The first pit will be full after abouttwo yearsof use. When it is full, I
uncovertheelbow (diversionvalve). Turn the elbow into the otherpit
and coveragain. I

Now you can usethe toilet againas before. I

After about a year, at suitableseasonwhen fertilizer is needed,you
can empty the first pit. Call somehelp to empty the pit becausethe
cover slab is heavy. Thenfollow the next steps: I
1. Dig out the soil covering the slab. I
2. Lift the slab carefully from the top of the pit.

3. The content of the pit is now harmless; it has no bad smell
and it is very valuable fertilizer. Dig it out and use as I
fertilizer.

4. Be very carefull not to use too much for plants. It is very I
strong.

5. Check that the structuresare good. Repair if necessary.
Smoothen and clean the top of the lining so as to provide
good basefor the cover slab. U

6. Move cover slab back oil the top of the pit. U
7. Cover the slab with soil as before.

U
U
I
U
II
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TECHNICAL SPECIFICATION
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BILLS OF QUANTITIES

Items Unit Qty Unit
price

Total
price

1 Pits
- Digging
- Limestonebricks
-Sand
- Gravel
- Cement
- Concreteslab, pit
- Slab, diversionvalve

m3
no
m3
m
packet
no
no

8
200
1
0.5
3
2
1

5
0.5
20
20
12
75
15

40
100
20
10
36
150
15

Transportation

Fittings
- Floor slab
-Trappan
- Gooseneck
- Plasticpipes, 100 mm
- Plastic elbow
- Adhesive plastic

no
no
no
m
no
no

1
1
1
8
2
1

8
2
2
2
2
2

8
2
2
16
4
2

Wages
- Mason
- Plumber

-

-

lot
lot

50
25

50
25

Total 489
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LAY OUT OF DOUBLE PIT LATRINE

SLAB FOR PROTECTING

ELBOW
0 .3 10.4

ELBOW WHICH CAN BE
SWICTHED TO OTHER PIT

0.2 p.
2~O.2

SCALE 1 : 20

0 100 MM

WALL OF LIMESTONE
BRICKS

-,~\

PLAN 27.2.1997
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LAY OUT OF DOUBLE PIT LATRINE

SCAL 1:20
SECTION A—A
GROUND LEVEL

GROUND WATER
27.2.1997

COVER SLAB OF CONCRETE

SLOPE — 2%

WALL OF LIMESTONE BRICK
AS LOCALLY AVAILABLE

C

C

-4

SLUDGE

BOTTOM OF SOIL

d

I!)

0

O~2 O~ 0.~



II
U
U
H
H
U
U
H
U
U
U
U
U
U
U
U
U
U
U
II



— — — — — — — — — — — — — — — — — — — —
LAY OUT OF DOUBLE PIT LATRINE

SCAL 1 :20

SECTION C — C

DETAIL OF ELBOW CHAMBER

GROUND LEVEL GROUND LEVEL

SE~T1ONB — B

DETAIL OF ELBOW CHAMBER

0.2 ~.2 0.2
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