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I have remaked before on wells in the more crowded districts of the
town. [t is impossible for these to yield a safe supply and as a rule the
water is loaded with unoxidised sewage to an excessive degree. As it
would appear that the occupants of these houses in the crowded districts
are anxious to supplement the pure Municipal supply by well water a strict
watch should be kept for reopened wells.

Wells in the less crowded parts of Municipal Singapore eg. the
Tanglin District are also in my opinion practically all liable to intermittent
contamination. In the first place the wells are generally constructed badly
and if they were ariginally in good order subsidence of ground has in most
cases caused large cracks in the structure. In the second place they are
generally sitnated close to the houses they serve and consequently near to
sources of contamination. Lastly if at times (in dry weather) they yield a
pure sapply, during the heavy raing, water is so quickly washed into the
wells that the natural purifying action of the earth has not time to act and
the wells previously passed as good contain a contaminated supply. This
last contingency has been brought especially to my notice this year and it
musl be remembered that the quality of a water supply iz measured by the
worat sample which can at any time be obtained from it.

In my opinion wells should not be iolerated in any disirici that is served
with Municipal Water as in the great majority of cases it will lead to an
increase in water borne diseases,

Municipal Waters

During the year 7,270 samples were analysed. The samples were
taken regularly from the impounding reservoirs and the streams feeding the
game, the filter beds at Woodleigh and Bukit Timah, the clear water tanks,
the service reservoirs, and taps,

The examination proved the impounding reservoirs to be free from
sewage and other harmful contamination, the filter beds to be working well
and the water in the storage reservoirs, as it is supplicd direct 1o the town,
io be a water in every way suitable for & public supply except for the fact
that it contains a small amount of dissolved and suspended vegetable
matter.

Singapore raw water is a typical * Surface Water " Supply and as such
contains very perceptible traces of vegetable matter and 15 more or less
digcoloured depending on the season of the yvear. On this account it
cannot be considered entirely satisfactory unless it is filtered before
distribution. In this case there iz no danger of pollution by sewage or
manure but low forms of vepetable life may become very prevalent. Itis
thiz that cauzes the complaints (especially during dry weather) of unsightly
appearance and disagreeable odours. Organisms which are not visible at
the time of delivery may multiply so rapidly afterwards that vessels in
which the water is allowed to stand for a day or two become coated with a
slimy green deposit. Again in prolonged dry weather when the water in
the reservoir gets low, vegetable growths oceur and injnrionsly affect the
character of the water.
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The examination of the fecders into the reservoirs is of extreme impor-
tance and will become more so at Thomson Road Reservoir once the Golf
Club starts. These streams are the starting points of our supply and
should be carefully watched. [ have never up to date found them contami-
nated with sewage matter but the water is liable to variations according to
‘the state of the weather. During heavy rains it becomes mixed with the sur-
face soil and decayed vegetable matter, washed down from the surrounding
slopes or carried away from the banks of the stream itself, and during
these periods the albuminoid ammonia figure of the water is raised
considerably.

The water from the Seletar extension is not as satisfactory as the
supply from Thomson Road and Kallang River Reservoirs as it generally
contains more vegetable marter. However during the vear under review [
never detected sewage contamination in this supply.

As a rule it is difficult to detect traces of sewage contamination in
upland surface waters owing to the presence of vegetable matler however
in our local supply it is not so difficult as the normal amount of chlorine as
chlorides is extremely low, in fact to all intents and purposes it is absent.
Sewage always contains chlorides and consequently even a slight increase
in the chlorine figure is at once evident in our water. Such an increase is
at once a presumption that sewage may be present and then an increase in
the ammaonia fizures is looked upon with suspicion.

The slow sand filters at Bukit Timah Road and Woodleigh worked
fairly well during the year. Their efficiency and the length of time for
which they deliver a good filtrate without resting iz dependant on the
character of the raw water. During the time when the raw water is at its
best the beds at Bukit Timah can work for as long as twenty days and the
Woaoodleigh beds for seven or eight days. It has, [ think, never been satis-
factorily explained why Bukit Timah Road Filters work longer than Wood-
leigh Filters.

During the drier months especially June and July the samples from the
reservoirs, especially Thomson Road Reservoir, showed Lthe presence of
free ammoniia. There was no increase in chlorides or nitrates and nitrites
were absent. Consequently the free ammonia must have been produced by
vegetable and not animal matter. This appearance of free ammonia has
been noted before especially during hot weather and is in my opinion due
to the slow decomposition of dead forms of vegetable life. The development
af this free ammonia is practically always accompanied by a smell in the
water. It is interesting to note that this smell and the free ammonia
decrease to a certain extent when the water is exposcd to the air and sun in

OUr SErvice Teservoirs.

There is always a tendency for sedimentary matter to be deposited
from our water in the service pipes and for bacterial and fungoid growihs
to develop and for rust to form and accumulate. Frequent flushing prevenis
this to a great measure but this is of course accompanied by a waste
of water. This tendency is particularly noticed in “deadends™. Thetarry
matter with which new pipes are coated communicates a distinct odour and
flavour to the water and has given rise to complaints.
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germicide and then allow the water to be exposed 1o the air for twenty-
four hours in order to gét rid of all the excess chlorine. This method of
purification has come in largely during the last few years to purify public
water supplies.

In my opinion such treatment should only be considered as an addi-
tional precaution and should not take the place of our sand filtration as the
chlorine in the proportion added would have no effect on the vegetable
matter the water contains.

The aim I had in view in these experiments was to produce sufficient
chlorine to chlorinate water Jlowing at the rate of one million gallons
per twelve hours, to the extent of a quarter of part per million. This
proportion would 1 think be all that is necessary for our supply hut its

effectiveness would of course have to be judged by bacterial tests.

It is possible to produce the right amount of chlorine (2% 1bs.) with the
plant set up by the Municipal Electrical Engineer, by using a 10} salt
splution and running this through at the rate of 100 gallons per twelve hours.

Experiments were then made with sea water and it was found possible
to produce about halfl the amount required by using sea water which
contains roughly 370 of salt; so that if it was decided to use sea water two
electralytic plants would be reguired in place of the one required when
nsing 10.. salt solution, but the cost of the salt and the labour invalved in
dissolving it and filtering the solution would be saved.

Milks from [tineran! Vendors

728 samples were collected by the Sanitary Inspectors and handed to
me for examination. The number is rather less than last year owing to the
fact that the Inspectors during the earlier part of the vear were engaged
in census work.

Analysis showed that 132 or 18.17 were adulterated. Of these 132
samples 127 were adulterated by the addition of water and the remaining
five were adulierated by reason of the fact that the milk was deficient in fat.

The average aduolteration for added water was 9.2, The average
adulteration for deficiency in fat was 26,17,

The following table classifies the percentage adulterations by the
addition of water for the year:—

Between 50 per cent. and 40 per cent. of added water 1
- 40 = 30 i T 3

ot A0 " et p AR 1

s 20 I 10 5 SEA 28

i 1] # 4 " " - 33
Below 4 per cant, o i 49
127
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