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1 NTRODU Ci’lON

Thelow costseriesof flair Latrines were developed by the Blair Researd~Laboratoryin 1989 and 1990 asa response

to the situationwhcre cement supplics for the iiational latriiie programme werebecomiiigincrcasingiymoredifficult
to procure.

• •Ihc standard flair Lat rine consumesbetween5 and6 bagsof cement,and providesasturdy structurethatwill in most
• casesontlast the pit , whicli for mestFaniily latrines lies letwcen 12 — 15 ycars.

The simplcstniodcl of the low cust flair Latrine USCSone l)ag of cement, a commercial vent ppe, normally made of
~ asl,cstos, a concrete slab placcd over a brick cotlar and a .structure and roof made of grass or reeds. The two bag niodel

is thesame with a fully hined pit.

The 3 bagmodel descrihedin this manualhasa fully brick hined pit, a concrete slab, a brick vent pipe and brick
sul,erstructure. ‘liie roof is imiadeof grass,bul cnn be replacedwitha ferrocement, asbestos or tin roof later. Less cement
is usedin the pit linimig becausethe pit diameter (inlcrnal) hasbeenreducedfrom 1.2m to 1.lm a modification whicli
icducespit life by about2 ycars. Cementisalsosavedwitli the concreteslab,which is 1.3min diameter,comparedto
l.Sni im~thestandardI3lair Latrimme.Thisslab usesonehalf a bagof cement. Witli greatcareal the curing stage, it is
possible to makea concreteslab wit houtreinforcimigwire, altlioughthis will not normallybethestandardpractice.The
lirick pipeis madewithi 4 bricks per course compared to6 bricks percourse for the standard model. Whcre4 bricks are[] used per course very great care is required to ensure that the internal surface of the brick pipe is sinootli and not

b obstructcd withi cementmnortar.Whenthepipe is made correctiy theventilation effect is maintained.Thesereen for the
smaller brick pipe canmeasure225mniX 225mnmii which also saveson screen material - thestandardscreeiimeasures

[.1 3(X)nim X 3(}Omm.Thiesuperstructure foundation and thefirst course of brickwork for thesuperstructureis madewitli

cementmortarcd brickwork. From thenon traditional iuortar,usinganthihi soil,oftencombinedwith sandor cowdug
is usedfor imildingthewall of thestruclure. Thistechniquealsosavesomi theuseof cement. The internal wahls of the
structure ame iincd with cementmnortar and ii hardsurfacelatrinefloor canalsobebuilt. Theroof iii the 3 bagmodel
is madein the Lradtiomial way usingpolesandgrassthatcli.

Ii is thereforepossibleto make a soundflair Latrinewitli less Lhan halfthe subsidy required for thestandard model,
botmoremaintenancewill berequired for theroof. ‘l’lie provisionofanextrapocketof cementmakes possiblethe litting

L of a ferroccmnentroof, which forms partof thestadardmodeland is morepermanent.

Lower cost niodelsare being tried out iii only a few areasof thecountryat themoment,bul Lheywill becomemore

1 J commonin the future.Modcls whicii uselesscementand moretraditional materialarecheaperto constructandthis
may haveimportantimplicationsin the future. From the userspoilit of view any techniquewhich saveson cost is

welcome. Thiswill be particularlyimportantin thefuturewhenthe userswill beexpectedto provide far moreof the
toral valueof thesubsidyandcventualiythe enirecost. This makes[Iie techniquemoresustainablein the longterm.
The high levchs of subsidy, currenily provided by donor organisationsthroughthe Ministry of Health, cannotbe
sustaimiedfor ever,and miow is the timeto introduceoptionswhiclm retainall thepropertiesof astandardBlair Lalrine,
l,mmt provideit at lower cosi. iii amiy evcnt,ouhythie first flair Latrinecan besubsidisedfor anyhouseliold.Thesecond
mustbe bout andpaidfor by the family itscif.

1 wish to acknowhedgethefull supportof time Ministry of 1 leaIthin thisventure, and theDepartmentof Environmcntal
1 lc~lihin particular.The drawingshavebeenadaptedfrom time werk of Kors de Waardoriginaily presentedin the
eamly manualsproducedby Suc Lavcr.Tlicir contributionhasbeeninvaluable.

Much credit is also duc to time Ficid Teamswho haveplayedan importantpart indesigning,building amid testingthese
newstructures.In particulartheeffortsof EphraimnCiiimuhunde,CorndllusMukandi,FanibiGono,Philimon Kademe-
tcma,JoshuaMa7.anzaand their supportingstaffare to be coxumeiided.

1 also wish to acknowlcdgcthe fimi~imicialsupportof tIme Swiss Fedcral imistitute for \Vater Resourcesand Water
l’nllution Comirol. 1 alsowish to Ihamik SEDA who havecmicouragcdthewider useof lower costoplions in waterand
sanilaliomi pm (‘JCCIS in Zimbabwe.

PeterMorgan
flarame.
i\ugust 1990.





HOW THE BLAIR LATRINE WORKS

Thelatrineslabis madewith two holes,onefor thesquattinghole and
one for the vent pipe. Thevent pipe sucksair from the pit andfresh
air is drawndownthroughthesquathole.Thelatrineitself is therefore
odourless.

Flies approachingthe latrineareatiractedto odourscoming from the

1)~P~butcannotpassthescreento enterthepil. Flies escapingfrom ihe
latrineareattractedto thelight comingdownthe pipebutaretrapped
by thescreenandcannotescape.

THIS ISA CUT OPENVIEW OF A BLAIR LATRINE
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MATERIALS REQUIRED TO BUILD A
3 BAG BLAIR LATRINE

SITING THE BLAIR LATRINE

‘Ilie siteshould chosenby the familywith assistancefrom anEnvironmentalHealthTechnician
andshouldbeat least30 metresfrom awell.

The siteshouldbe:

Down uh from a well or borehole- sothat waste from thelatrinedoesnot draininto the
water supply.

Wherethesoli is firm - so that the latrinewill not collapse

On shightly raisedground- so that rainwatercandrainaway

Nearliie house- so that the latrinecanbeusedeasily

Away from trees- so that air canflow easilyover thepipe

Facingliie wind - so that air biowsinto theentrance

Cetitent (3 bags)
River sand(approx 1/4 cu.iu.)
Pit satid (approx 3/4 cu.in.)
Reiiif’orcliig wire (2Oin X 3nim)
Flyscreelt (225in In X 225in in)
Aluminium or Staiiiless Steel)

3 BAGS CEMENT

4~W
FLYSCREEN

WIRE

0

BRICKS (1100)
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MEASURING THE CEMENT

WI-IERE A LIMITED NUMBEROF BAGSOFCEMENTARE BEING USEDFORTHE CONSTRUCTION
OF A fLAIR LATRINE IT IS IMPORTANTTO MEASURETHE CEMENT ACCURATELY, SO THAT
MAXIMUM BENEFIT CAN BE MADEOFTHE CEMENT.

ONEBAG OFCEMENT CAN BE DIVIDED INTO 8 X 5 LITRE TINS OFCEMENT,AND THEFIVE LITRE
TEN MAKES A CONVENIENT MEASURE.

THE FOLLOWINGAMOUNTSOF CEMENTSHOULDBE USED TO MAKEDIFFERENT PARTS OF
TIIETHREE BAG MODEL OF THE BLAIR LATRINE(AND OPTIONAL FERROCEMENT ROOF).

PART OF LATRINE CEMENT USED

(5 LITRE TINS)

SAN!) USED
(5 LITRE TINS)

MIX

J’IT UNING 8 80 PIT SAND 10:1

SLAB

BRICK VENT PIPE

FOUNDATIONS

INtERNAL PLASTER

4

2.5

2

4

20 RIVER SAND

20 PIT SAND

16 PiT SAND

32 PIT SAND

5:1

8:1

8:1

8:1

FLOOR 3.5 14 RIVER SAND 4:1

(FERROCEMENTROOF) 8 32 RIVER SAND 4:1

\~
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THE CONSTRUCTION

STAGE 1. DIG THE PIT

DIG A ROUND PIT
1.3 METRES IN
DIAMETER AND
2.9METRES DEEP

DIGTHE PIT
WITH STRAIGHT
SIDES

LINE THE PIT WITH CEMENT
MORTAREDBRICKWORK
USINGA CEMENTMORTAR
MIX OF10 PARTS PIT
SAND& 1 PART CEMENT.

THE INSIDE DIAMETER
OFTHEPIT SHOULDDE
1.1 METRES.

2.9
M ErR ES
DEEl’ 1F HALF BRICKS ARE USED

MORE CEMENT WILL BE
REQUIRED FOR EACH
METRE DEPTH. IN THIS
CASE THE PIT SHOULD
BE DUG TO 2.5 M DEPTH

—

113 METRES

STAGE 2. LINE THE PIT

USEWET BRICKS 1F
POSSIBLE
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STAGE3. FINISh THE LININ(;

MAKE A CIRCLE OF BRICKS WITII INTERNAL DIAMETER OF 1.3 METRES
LAY CEMENT DAG PAPEROR PLASTIC UNDER THE MOULD SITE

CONTINUETHE PIT LINING TO ONE
COURSEABOVEGROUNDLEVEL.

STAGE 4. MAKE ThE COVERSLAII MOULI)

~.
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STAGE 5. MAKE ThE COVERSLAB

ARRAN(;E I3RICKSTO FORM VENT PIPE 1 IOLE AND SQUA’~HOLE AS SHOWN

VENT PIE’E FIOLE ~S l4OmmX I4Ornm SQUAT IIOLE IS 2SOmmX l40rnrn.
CONCREFF~MIX~~EIS5 PARTS WASIIEI)RIVERSAND 1 PART CEMENT
ADD hALF TElE MIXTURE FIRS’I’ ( FULL MIXTURE USESHALF DAG CEMENT)
ADD 3mn~REINFORCINGWIRE WITH I5Omm SPACES
ADD REMAINING MIXTURE UNTIL SLAB IS 75nim THICK
LEAVE FOR AT LEAST 5 DAYS TO CURE- KEEl’ WET.

NOTE: TElE SLAB (AN 13E MADE WITHOUT REINFORCINCI 1FTHE SAND IS WELLCHOSEN(CLEAN
ANI) S! TARP) ANDTh IE CONCRETEIS ALLOWEDTO CUREFORAT LEAST 7 DAYS AND KEPT WET.

j~~~ICKMOULD

‘4 -~k~ —~

I5cmn 14cm 40cm 30cm 31cm
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STAGE6. PLACE COVERSLAB ON PI’F

BED DOWN ThE COVER SLAB ON CEMENTMORTAR LAID OVER THE BRICKS
ENSURETHEORIENTATION OF THE COVERSLAB IS CORRECT. THIS IS NORMALLY
TOWARDS TElE IIOMESTEAD AND TOWARDS ThE WIND. THE VENT PIPE WILL BE
BUILT ON THE SAME SIDE AS THE DOORWAY.

A GOOD SEAL BETWEEN THE COVER SLAB AND THE COLLAR PREVENTS FLIES FROM
ENTERING AND LEAVING THE PIT OTHER THAN THROUGH THE SQUAT AND VENT PIPE

L HOLES.

STAGE 7. MAKE T! IE SUI’ERSTRUCTURE FOUNDATION

MAKE SURE THE VENT PIPE HOLE iS OVER THE PIT.

ThE FOUNDATION IS LAID OUT AS SHOWNIN

ThE I’LAN [‘ROVIDED LATER IN TIIISMANUAL.THE FOUNDATION IS MADE UP OF BR1CKS
CEMENT MORTARED TOGETI IER IN A COURSE
225mw WIDE. THE SURFACE SOEL IS DUG OUT

FIRST AND THE POUNDATION LAID ON FIRM
GROUND. THE FOUNDATION IS BUILT UP TO
SLAB LEVEL.
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STAGE8, MAKE THE FIRST COURSEOF BRICKS FORThE VENT PIPE& SUPERSTRUcTURE

TElE FIRST COURSEOF BRICKS IS BUILT UP ON THE FOUNDATIONWITH CEMENT MORTAR (8
PARTS PIT SAND & 1 [‘ART CEMENT).THE MEASUREMENTSSIIOULD DETAKEN FROMTHE PLAN
IN TE-IJS MANUAL. ThE VENTILATION PIPE IS MADE WITI-I FOUR BRICKS PER COURSE

ARRANGED AS SIIOWN IN THE DIAGRAM. rr IS VERY IMPORTANT THAT THE INTERNAL
MEASUREMENT OF 140mwX 140mw IS MA1NTAINED TIIROUGHOUT THE LENGTH OFTHE PIPE.

THE BRICK VENT PIPE BUILT ON LOWER COST
MODELS OF THE BLAIR LATRINE IS MADE WITH
4 BRICKS PER COURSE. IT IS VERY IMPORTANT
TO ENSURETHAT THE INTERNAL MEASUREMENT
IS MAINTAINED AT 14OMM X 14OMM AND THE
INTERNAL SURFACE IS SMOOTH.
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STAGE 9. MAKE TELE BIUCK VENTILATION t’II’E

1:
EL

1__i

n
.r

THE BRICK VENT1LATION PIPE IS NOW BUELT UP TO 28 COURSESASSHOWN IN THE
DIAGRAM. CEMENT MORTAR IS USED TO BOND 111E BRICKS .TFIE INTERNAL MEASUREMENT
OF 140mwX 140mw MUST BE MAINTAINED AT EVERY COURSEAND THE INTERNAL WALLS
KEPT SM000TH. AT EVERY FOURTII COURSETHE BRICKWORK is MODIFIED TO INCLUDE
A T00T11 WIIICH WILL LATER FORM TI-IE CONNECI1ONBETWEEN THE VENT PIPEAND THE
WALL OF THE SUPERSTRUCTURE.THESE ARE SHOWN IN THE DIAGRAM.

BACKF!LLTJIE SPACE BET\VEEN THE FOUNDATION AND THE COVERSLAB WITH HALF BRJCKS,
STONES OR WELL RAMMED SOIL. LEVEL 0FF TO HEIGIIT OF THE SLAB.
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STAGE 10. BUILDING ThE SUPERSTRUCTURE

THIS IS MADE WITH FIRED BRICKS BONDED WITH ANTHILL MORTAR. THE ANTHILL
MORTAR MAY BE MIXED WITH SAND OR COWDUG TO MAKE MORE SUITABLE FOR
MORTAR WORK. THE SUPERSTRUcTUREWALL IS I3ONDED TO THE VENT P1PETHROUGH THE
TEETH PREVIOUSLY MADE ON THE PIPE.

THE WALL ES BUILT UP TO A HEIGE-iT OF 1.8w (WHICI-l IS ABOUT 21 COURSES OF BRICKS)

WIIEN THE SUPERSTRUtTUREIS FINISHED THE INSIDE WALL IS PLASTERED WITH CEMENT
MORTARUSING A MIXTURE OF 8 PARTS PIT SAND & 1 PART CEMENT. THIS PROTECTSTHE
WALL FROMTHE WASIIING WATER USED IN THE LATRINE.
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STAGE II. MAKING ThEE LATRJNE FLOOR

ONCE ‘111E I3IUUK ~VALLS 1 hAVE BEEN J3UILT
AND PLAS’rEIZED ‘F1 IE LATRINE FLOOR CAN IIE
MADE. TElE CONCRE’FEE FOR THE FL0011 IS
MADE W1’III 4 [‘ARTS RIVER SAND & 1 PART
CEMENT. ThE CONCRETE IS LAID SO Th-LAT IT
SLOPE.S DOWN FROM THE BRICK STEl’ AT TElE
ENTRANCE To ‘111E SQUV[’ IIOLIL IT IS FINALLY
SMOOTIIED DOWN WillE A STEEL FLOAT

STAGE 13. FI’ITING THE FLYSCREEN

‘fl115 IS A VERY LMPOR’I’AN 1’ PART
or ‘riw 1.ATRINE AND CONTROLS
FLIES. THE SCREENSIIOULI) 13E
MADEOF STAINLE.SS STEEL OR
ALUMINIL IM. ‘IIIE S(’REEN SI7~E
IS 225iniii X 225mw. IT IS rri—r EI)
‘I’( ‘I’[hI~ IIEi\() OF ‘IIIE VENT I~hI’l.~
IN STIU)N( } CEMENI MORTAR.

STAGE12. THE THATCIIE!) ROOF

THE THATCHED ROOF IS MADE WITH POLES
& THATCHING SO THAT IT WILL FIT OVER
TElE SUPERSTRUCTURE.
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STAGE 14. FINISIIING 0FF

BUILD UP SOIL AROUND THE LATRINE
PLANT GRASSIN THE BUILT Uh’ SOIL
TIDY AROUND TELE AREA OF ThE
LATRINE.

1 .75ni

ADDING A FERROCEMENTROOF

THE 3 BAG BLAIR LATRINE CAN BE UPGRADED
WITH ANOTHERBAG OFCEMENTSO THAT IT
IS FIfl’ED WITH A PERMANENT FERROCEMENT
ROOF. THIS IS MADE TO THE MEASUREMENTS
SI-IOWN BELOW WITH A MIXTURE
OF 4 PARTS WASHED RIVER
SAND & 1 PART CEMENT.
IT IS CURED FOR7
DAYS & KEPT WET
DURING THAT TIME.

~5I~/ ~/

1.25111
CIIICKEN WIRE
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OTHER METHODS OF UPGRADING
THE 3 BAG MODEL

3. PLANT GRASS
AROUND

Li LATRINE TO
REDUCE EROSION

1. AI)D CORRUGATED IRON
OR ASBESTOS ROOF

2. PLASTER THE EXTER,NAL
WALLS OF THE
LATRINE WITH

CEMENT MORTAR

MAINTENANCE

THE MOST IMPORTANT MAINTENANCE OF THE BLAIR LATRINE IS To
KEEP IT CLEAN WITH WATER. WASH DOWN THE LATRINE SLAB

EVERY DAY.
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