
816 NOTES

has obvious advantages over DDT. Although it has a higher vapour
pressure, it is sufficiently persistent to have a long residual action under
most conditions. It is generally much more toxic than DDT to adult
mosquitos, and as the lethal dose decreases the physical state of the insec-
ticide becomes of less significance. Furthermore, whereas mosquitos are
quickly irritated by contact with DDT and may thus be induced to leave a
treated surface before acquiring a lethal dose, they are not irritated-at
least not to the same extent-by contact with dieldrin. However, a highly
toxic, quick acting insecticide such as gamma-BHC which can operate as
a fumigant must have a role to play in mosquito control, especially in mud
houses. The additional advantages of fumigants are that they do not
necessarily require even application, and that they continue to be effective
even when covered by soot deposits from fires.

The Chiengmai Water-Seal Latrine Slab

A note prepared by the Division of Environmental Sanitation, WHO

Hand-flushed, water-seal latrines are suitable for use in areas where
adequate water is readily available and where the soil is sufficiently perme-
able to absorb the liquid reaching the latrine pit. The water seal prevents
flies from having access to the contents of the latrine, and checks the escape
of odours from the pit.

The following description is drawn from experience at Chiengmai,
Thailand, where latrine bowls were formed from cement mortar and incor-
porated in concrete slabs. The Chiengmai technique was found to be more
practicable and to result in lower costs than most of the previous methods
of casting. The dimensions given are intended merely as a guide, since
the size and shape of latrine bowls and slabs are subject to local varia-
tions. In particular, the inclusion of raised foot-rests is a debatable point.
Some persons prefer them, on the grounds that they can be kept cleaner.
Others object to them not only because their presence makes it more
difficult to clean the slabs, but also because they are generally too widely
spaced to be used properly by children. Whether or not they should be
provided is clearly a matter for local decision. It should be mentioned
that, whatever shape of bowl is chosen, all interior curves and surfaces
must be smooth and even, to facilitate drainage and cleansing.

The general method of manufacture is as follows: a form is prepared
in the shape of the interior of the bowl and trap; the form is plastered
with a mixture of Portland cement and sand, and the bowl is left to harden
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and cure at the point of manufacture. The finished bowl is then trans-
ported to the latrine site; the latrine slab is cast, with the bowl forming
an integral part of it, and the finished slab, after hardening, is lifted into
place over the latrine pit.

The form

A longitudinal profile of the form for the interior of the bowl is shown
in Fig. 1. Each form consists of two parts, the main portion being made
of a rich cement mortar (two parts Portland cement to one part sand),

FIG. 1. LONGITUDINAL PROFILE OF FORM FOR INTERIOR OF BOWL
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or of solid wood, carefully finished and oiled; the other part of the form
-for the interior of the trap- is made of clay. In Chiengmai, the wooden
form costs the equivalent of $3.40 and is much preferred to concrete,
both because of its superior durability and because of the greater ease
with which it allows the bowl to be removed.

The clay to be used in making the form for the interior of the trap
is kept covered with water until needed. When it has been brought to a
workable consistency by the addition of ash, it is moulded into a U-shaped
roll in a curved pipe-mould. An essential part of the form is a shelf, which
is used to support one end of the U-shaped roll of clay. The other end
of the clay roll rests upon the main part of the bowl form. One advantage
of the Chiengmai bowl is that the trap discharges forward, beneath the
mid-section of the bowl. Experience with traps that discharge towards
the rear has shown that the back wall of the pit is liable to be washed
away. Such a danger is minimized when the discharge is near the centre
of the pit. The shelf is located 8 inches above the base of the main form.
When the U-shaped roll is set in place, it is carefully smoothed to the
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main form with a small trowel, so that no irregularity is left on the interior
surface of the finished bowl. The whole assembly is then oiled.

The bowl

A thin cement-sand slurry is pressed over the form by hand, and dry
cement is dusted on to provide the bowl with a dense, smooth interior
surface. Finally, a stiff mortar, consisting of one part Portland cement

FIG. 2. DETAILS OF SQUATTING PLATE

to three parts sand, is pressed on by hand and trowelled smooth to a uniform
thickness of 1/2 inch. The bowl is left in place for 24 hours or longer, and
is then removed from the form, taking the clay core with it. The opera-
tion of preparing the form and making one bowl requires about 25 minutes.
After the bowl has hardened, the clay core is dug out of the trap with a
small trowel, the entire surface is washed with a cement-water slurry,
and the finished bowl is set aside and kept wet for about one week to
cure. One 50-kg bag of Portland cement, costing about $1.50, is sufficient
for 27-30 bowls.
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The slab

The details of the slab used at Chiengmai are shown in Fig. 2. The
size of the slab must be adapted to the dimensions of the pit. Whether or
not a special foundation is needed to support the slab edges depends upon
the nature of the soil. The finished bowl is transported to the site of the
latrine and is cast into the squatting slab. A hole is dug and the bowl
is inserted so that its rim is level and 2 inches above the surface of the
ground. Loose soil is packed around the bowl, and a wooden frame,
2 inches high, is set in place, with its upper edge level and 1 inch above
the rim of the bowl. The ground inside the frame is then smoothed and
tamped, so that it slopes downwards from the frame towards the bowl;
thus a uniform thickness is preserved in the surface of the finished slab.
Some kind of reinforcing material-chicken wire, for example-is then laid,
and 2 inches of concrete, made with one part cement, two parts sand and
four parts broken stone (not over 4 inch in diameter), is poured on and
trowelled to-a smooth finish from the upper edge of the form to the edge
of the bowl. The slab must have an even finish to ensure easy drainage
into the bowl. If foot rests are required, separate small wooden forms
may be used. It should be noted that casting on the bare ground eliminates
the need for the heavy and expensive base-boards and ribs which are
commonly used.

After the slab has hardened, the pit is prepared, and the squatting plate
is lifted by hand and set in place over the pit.

Costs *

The following data are calculated on the basis of costs in Chiengmai:
Item Dollars

Bowl 0.25
Slab:
cement (1/3 bag) 0.50
labour 0.23
reinforcing 0.23
sand and gravel 0.14

1.35

This estimate includes the overhead costs for casting bowls at a central
plant, but not, of course, the cost of digging the pit or building the super-
structure. According to Chiengmai experience, when a householder sup-
plies the labour for these last two items, his total expenditure on materials
for the squatting plate and the superstructure amounts to approximately
$2.30, that is, about one-sixth of the monthly income of the lowest paid
worker.

* Based on 1955 prices; an exchange rate of 22 bahts to the dollar, and a daily wage of $0.68


