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river, the inouth of the stiction pipe should face the
way the water flows, bccause by Sa doing the best water
wvill be draivn in, wvhile the floating imipurities will pass4forward with the current. Wlien from a lakze, it sho,îld
face downvard for the same reasons. Taking water

f rom a lower level than the towvn is built on is often in-
judicious, becauise it may be fouled by the sewvage froni
the population living within the wvaterslied, wvhich sanie-
tinies contains an area of several thousand square miles,
and should the population be small nt present, and the
impurities from the sewage imperceptible, it may soon
aiter. AIl large towns shauld have forethought suffi-
cient ta arrange for a good permanent supply wvhile the
opportunity serves. To depend on a supply by pumping
and long suction conduits is risky and expensive,and it is
probably cheaper ta carry a supply lifty miles and have
a proper gravitation system.' (i) Because the source
of supply being necessarily at a higher elevation than
a pumping source, it is less liable ta be contarninated.
(2) Though the flrst cost ai wvorks may be more on ac-
count ai the long length ai trunk mains which might
have ta, be conveyed through tunnels and across ravines
on viaducts, yet the annual expenses of pumping in
wages, repairs, renewals, etc., will probably amaunt ta
more than wvould pay the interest on the capital ex-
pended on a comprehiensive, well engineered scheme.
Such a plant would be sale and permanent, besides free
froni contamination, because by making judiciaus ar-
rangements ta supply the villages iocated on the route
ai the pipe, by mecasure, sufficient revenue might be
collectcd ta pay the interest on the cost of running
'the trunk pipe through their section of tcrritory.

When it is necessary ta sti re water in reservoirs 50

tlîat the suppiy can be abundant îvhen the rainfail is
least, such reservoirs should be careiully covered over
and ventilated. In farm they shouid be deep rather
than extended, so as ta, lessen the evaporation, ta
kcep the water cool and at an even temperature as
far as possible ai the year round, ta prevent the water

* rom absorbing the impure gases frorn the. atmosphere,
and prevent the sun's rays froni incroasing the microbes

Jand bacteria. When large natural reservoirs are made
in the his they must nccssarily be open, and the face
aio the wvater expased ta the sun and air; such water
shouid be passed through a good, dlean filter immedi-

jately before entering the supply pipes. In fact ail
* water, however coliccted and stored, should be ffltered.

* It is a iact that the purer and soiter the water is
the casier it is ta contaminate. It ivili attract and

*absorb minerais and poisonous gases ivith a wolflsh
appetite. At Hartogate in England there are cheven
Springs ai %vater, each ioaded wvith different minerais
and chemnicals, which cach Streanm has taken up an its
passage through the earth ironi the seat of the rainfahl

.4ýta the springs.
Mien another exaniple: Six famlilies living in good,

airy, isolated houses, wvent an their holidays for a few
4 îeel<s ta the seaside. A short time aiter each famiiy

returncd home some ai its members ivere taken ili with
typhoidfever. Being superintendent ai the water supply,
it was my duty ta, investigate so, remarkable an occur-
rence, and found that the owner had bral<en the haws oi
wvater distribution by allowing his tenants ta take the
whole of their watcr supply froni a large shallowv open
cistern hidden in the false roaf that ivas apen frarn end ta
end over ail the slceping roomis ai the six houses, and that
the lait had na ventilation whatsaever ; so that ail the

*poison contained in the atnxosphereaofthe sleeping room 5

passed through the porous plastered ceiiing, and having
no 6ther means. of escape wvas absorbed by the sheet of
water in the cistern, and the water became poisoned
before being used by the inmates. A French writer,
has indeed proved that the human systemn can be
trained ta receive large doses oi poison ivithout serious
injury. If his theary ;vas incorrect, how could s0 many
people live in a poisoned atmosphere, yet have general
good heaith. The trouble with this group of families
wvas that they had lived at another place for a tîme and
broken the continuity of the doses, and whien they re-
turned home and began ta take them up again on e~
healthy, well-ordered constitution, the sudden start
upset themn. The ivater would be worse than usual on
accaunt ai a sniail quantity only having been used
during the time ai absence. I have related this at
length ta show the great importance ai covering fresh
water tanks and reservoirs, and the advisability ai erect-
ing them in places sufficiently rernoved from any chance
of contamination.

With the abject of removing dirt irom the lower
points ai street water mains, sanie engineers connect
the ends of the pipes together and fanm a circuit ai
water down one street and up another. The niethod
does flot remove the evil, but distributes over a larger
area the dirt ar polluted ivater in the pipes. I believe
the circulating policy is adopted in Toronto, for 1 arn
sometimes engaged ta, remove fish and other obstruc-
tions from taps and valves. I also notice if a bath full
of fresh water stands for a lewv days, there is a sedi-
nment at the bottoni. Then wvater taps and other wvater-
wor<s appliances only keep in good condition about a
quarter as long as at places where the water is free
from fivc sand and grit. The cost ai repairs agd re-
ncwals on account ai flttings being injured by the grit
must amount ta a large suin throughout the wvhoIe city.
I cnce witnessed water flowing fromn a branch pipe
fram which a fire hydrant had been removed run black
for about fifteen minutes, leaving a large quantity oi
gritty deposits on the ground, and at another tume a six-
inch ivater main that had been taken out on account ai
a defect, had about ane inch ai black and green sludge
adhering ta the lower side.

The dirt could not lie in that position, nor the
wvater get sa, far polluted as ta run dirt for so long a
time, if reasonable provision viere made ta dleau out
the pipes and suction conduit,-and the conduit " were
laid in such a mechanical way that the joints could be
kept permanently water tight. I don't sec how they can
be kept tight during the alteration ai the temperature
ai the wvater they lie in, if the sketch shown in the
Tedegrain newspaper be correct and reliable. The
proper way lu my opinion ta lay dawn distribution
wvater mains for a tovn is ta lay the large carrying
mains along the roads having the highest elevation, and
take aut branches commnencing with a cut-oif valve
and air baIl], thon continue theni doivn ahaug the streets
ta the lowest points af eacb Street Or section ai streets,
and on the ternîinating end af each branch pipe affix a
iull-sized sluice valve about ten yards beyond the last
service pipe. Round the sluice valve buihd a well or valve
chaniber with a guily trap and drain pipe twice as large
as the wvater pipe, and construct the bottomn anc foot
below the valve. Solids and impurities of ail kinds
contained lu water mains that are under pressure are
aivzays forced to the lowest points, and can be easily
remaoved by opening the terminating valves, about once
a month or aitener, according ta the quality ai the
*water, for about one half minute.
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