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U N I T E D N A T I O N S M I S S I O N ON H O U S I N G , B U I L D I N G A N D P L A N N I N G TO 
T H E U N I T E D A R A B E M I R A T E S 

^ WATER SAVING DEVICES FCR SANITATION IN DESERTS. 4fr 
BY A . CRTEGA - ARCHITECT - UN ADVISER TO THE UAE AND 
B. LEFEBVRE - ARCHITECT - UAE CONSULTANT. 

a ) THE PROBLEM. 

•fr Using water as a transportation for human waste.-fr 

The collection of human waste f rom house connections via an 
underground network of sewers, and the disposal of the sewage in 
centralised locations, appeared in the European cit ies in the middle 
of the nineteenth century. F i r s t in Hamburg (1842) and later in London 
(1855) and Paris (1860), following disastrous cholera epidemics, 
underground sewers were begun. The f i r s t American example was in 
Brooklyn (1857). However the problem of disposing of large amounts 
of sewage in spot locations was not immediately appreciated, and i t 
was estimated that in the f i f t ies , in the United States, more than a 
quarter of the systems discharged their wastes without treatment. 

The system of collection and neutralization of human wastes 
calls for high densities to justi fy the required network of water supply 
and sewer pipes, large quantities of water, and faci l i t ies for waste 
disposal. When one or more of these factors are absent f rom the 
equation, the network system approach cannot be applied. This may 
be the case in ru ra l areas where people l ive too far apart, in poor 
countries which cannot afford investment required, in regions where 
water is scarce. 

•Two factors deserve special mention; the use of large quanti­
t ies of water and the need to then purify this water, and the cost of 
the network approach. 

The annual water consumption of the average family in a consumer 
society?40Q cubic metres, and 40% of this water is used for toilet 
f lushing. The "standard" toi let requires 22-30 l i t res for each flushing„ 
Obviously in ar id regions, or in areas with dry seasons, or where 
water supply is c r i t i ca l , the conventional water-borne system is 
wasteful and cost ly. Moreover, even where water supply is not a 
problem, i t can be argued that the cost of purifying the water, (and 
sewage is 99 % water) , is the cost of purifying the transporting medium, 
rather than the waste, and so represents a misuse of energy and resources, 
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The original composting system was invented by a Swedish 
sanitary engineer, Rikard Lindstrom, in 1938. He patented his 
system in 1962 (U .S . Patent 3,136,608) and i t was produced comm­
ercia l ly in 1964, under the name Cl ivus-Mul l t rum. 
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C.) LOCALLY BUILT COMPOSTING TOILET 

-frThe objective is to build a composting toi let roughtly of the 
same geometry and dimensions of the SwedishClivus Mul l t rum but 
at a much lower cost using local mater ia ls . 
The Swedish f iberglass unit has a cost F .O .B US $ 1800, 

Four prototypes were built in Canada and performed we l l . 
The next step was to see i f they would function properly in hot-
humid c l imates. So another three were built in the Philippines; 
one above ground because of high water table conditions and two 
other underground. 

Above ground unit in the Philippines, 
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if Fo r the to i le t i t se l f a new squatt ing plate , ca l led "Wate rga te " was i ns ta l l ed . 
Th i s unit p rov ides a water seal w i th only one l i t r e of w a t e r . 
W i th th i s ingenious system of equ i l i b r i um the so l ids a re evacuated by t he i r 
own weight t i l t i ng a pan. 

The amount of water added t o the compost does not unbalance the decompa^-
s i t ion p rocess , evaporat ion being so rap id in deser t req ions . 

HOW WATERGATE WORKS 

Pan 
containing 

water 

Pit 

The water in the pan (approximately 2 litres) covers the bottom end of 
the shute. This completely seals off the pit so that flies cannot enter and 
bad smells cannot escape. 

When Watergate is used, the weight of the waste matter causes the pan to 
tip, throwing the waste matter into the pit. 

The counterbalanced pan closes again and the valve enables it to fill with 
water to the correct level. 
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^ O P E R A T I N G COMPOSTING T O I L E T S . 

m Tempera tu re . The tempera tu re w i th in compost ing to i le ts v a r i e s . A to i l e t such 
as the C l i v u s , bui lds up t o a tempera tu re of about 30 c wh ich 
i s below body t empe ra tu re , consequently pathogenic organ isms 
a re not destroyed by heat , but ra ther by the long pasteur izat ion 
pe r i od . 

V o l u m e . I t has been assumed that the vo lume output of organic waste 
and human excre ta is in the order of 0 .3 m per person per 
y e a r , of wh ich only 20% is excre ta . A long t e r m compost ing 
to i l e t w i l l r equ i re 5 m f o r the three year p e r i o d . The humus 
product ion i s est imated t o be about one or two buckets per 
person annual ly . 

m S t a r t i n g . In o rder t o s t a r t a compost ing to i l e t i t i s necessary t o bui ld 
up a layer of r i c h so i l on the bottom of the conta iner i n o rder 
t o in t roduce m i c r o - o r g a n i s m s t o fac i l i t a te compos t ing . A 
layer of peat moss or d r y leaves i s a lso requ i red t o absorb 
the ur ine unt i l the mass of the p i le i s adequate. 

m F l i e s . Mos t compost ing to i l e t s seem t o have a common prob lem w i t h 
f l i e s at the beginning of t h e i r opera t ion . Th i s may be due t o 
the in te rna l balance of the p i le not yet having been es tab l i shed, 
a s i tuat ion wh ich seems to las t only a few weeks . The addi t ion 
of sawdust t o the p i le helps at th i s po in t . 

m What goes i n . U r i n e , exc remen ts , to i l e t paper , k leenex, tampax, ko tex , 

m What doesn' t 
go i n . 

^Capac i ty . 

paper d i ape rs , paper t owe ls , grease and f a t , dus t , vegetable 
and meat s c r a p s , pee l ings ,bones, and eggshe l ls . 

Cans , g lass , p l as t i c , pa in t s , tox i c l i qu ids , chemica l s ,pes t i c i des 
cardboard boxes, unshredded paper and espec ia l l y any chemica l 
san i ta ry agents. 

The compost ing to i le t i s designed f o r regu la r use by eight t o 
ten peoples .Heavier use f o r shor t in te rva ls w i l l not af fect the 
t o i l e t , but i f more than the recommended number of people 
use the to i l e t f o r any lenght of t i m e , u r i n e w i l l s t a r t t o accu ­
mulate in the lower chamber . 

Th i s i n fo rma t ion i s based on m a t e r i a l f r o m the Fara l lones 
Ins t i tu te , C l i vus M u l l t r u m U . S . A . and Bernard Lefebvre 
exper ience in bui ld ing compost ing to i le ts i n Canada, in the 
Ph i l ipp ines and in the Uni ted A r a b E m i r a t e s . 
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