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THE PROBLEM 0F PURE WATER
SUPPLIES.*

Afîcr a source of supply lias been se-
lected, and stor-age, if necessary, pro-
vîded, it then bchioov's the officiais ta sec
îlîat the wvater is distribtited tlîrourghout
the city bv' menuls of suitable pipes at
suitable pressures, and in the Icast ex-
pensive mariner. The unevcn rate of
water constimption throughiout the day
and nighrt, and the sudden demand for
large quantities in one locality in case of
a conflagration, malze it desirable in most
cases to have a distributing reservoir near
or in the city, int %vhicb the %vater is uni-
formly delivcred by gravity, or by pump-
ing, and from which il is drawvn tbronigh
the distributing pipes in acc ordance witli
the deînand. Sometimies such reservoirs
are impraicticable for.topograpluical reas-
as, as in Chîicago. and then ample means

for puniping directly int the mains, witb
facilities for quickly responding ta the
changes in the draft, must take their
place.

The water-pressure must be neither too
great, straining the fixtures or leading ta
wvaste or inconvenience, or too lighI, giving
insufficient discharge. Water should be
expected to flow freely in the upperstories
of ail ordinary buildings. In lîilly cities
it is otten necessary to have a higli and a
loiv pressure service, each requiring a
separate systcmn of distributing reservoirs
and pipes.

The pressures ini the pipes slîculd
ordinarily range from 20 t0 So pounds per
square inch. Where they are highi, and
w~herc the lobs of property due to fires
cannot be %ery great, it is customary ta
utlI!e ihe pressure in the pipes, instead of
fire-engines, for putting out fires. \Vhen
tluîs is to bc donc, the designing engineer
must sec iliat sufficient pressure exists
eýer) %%here fur this purpose, so that, with
the greatest lîose-lengths in use, and
under other tisual conditions, enoug;h
wsater # an be thrown iipon the tîre.

1: is a comnnion inisîake, due appaiently
to motives of supDosed economy, to make
the pipes or mains too sniall. It is not
unusual to find thiem only 4 inches in
diamneter or less, wvhen supplying extensive
tcrritàries. In case of a large fire, the
draft upon such a pipe is so great that the
pressure and the supply become seriously
deficient. The sizes should be so pro.
portioned that, both for fire and domestic
purposes, the quanities and pressures in
any part of the city %vill be ample.

It is a matter of importance, particular-
ly %where zhe %%ater is not of the best
quality, t0 sa unite ail the pipes that there
can be a complete circulation, sometimes
in one and sornetimes in the other direc-
tion. So called "dead ends," or the abrupt

*From an article by Rudolph Herring, in the En-
cincering Magazine.

termination of a pipe, should be avoided,
because a stagnation of the svater is
possible. Furtherînore, %vlien there is a
su(lden change and a large draft at one
point, a circulatory systein will permit the
ivater to be drawn ait a given point froni
both ditections, ltis more than doubling
the cluantity available.

The net-wvork of the distribution re-
quires stili fürtlier attention. WiVih:î main
in cvery stretet, it sornetinies makes a con-
si(lerable difference in the total cost
%wlîcîler the large.st pipes are laid througlî
the middle or along the periphery of a
certain dîstrict.-the most economical
location being, as a rule, throtigh the
strcets svherc the greatest draft is expect-
cd. Every local ity lias ils own economical
probleims, whiclî a competent engineer
svill not overlook.

Thîe dîstributîng mains should Le cap-
able of being ctut off by valves at suitable
points, so that, wvhen repairs or new con-
nections become necessary, only a comn-
paratively small district need Le deprived
of wvater. A careful study may make it
practicable to economnically shîut off no
more than two, or îhree blocks at a tinie.

Hydrants should be placed sufficiently
often ta conîrol a fire occurring aI any
point. It is ctistomary to have fromn ten
ta fifteen t0 every mile of pipe in residence
districts, and fromn twelve ta flfîy per mile
in business districts wvhere vahuable mer-
chandise is concentrated. Yet it must be
remembered that a dloser groupinft of
hydrants wvill flot alone suffice ta deliver a
greater quantity of water. The sizes of
the mains must correspond ta the frequen-
cy of thie hyd ranIs.

Space does not permit us to consider
the wvays in which authorities should con-
trol the use of water by the people, and
regufate the plumbing so that wvaste and
damage shaîl be prevented. Suitable or-
dinances should Le adlopted ta protect the
supply fiomn misuse and prevent it froîn
endanger4 ng property.

The method of paying for water should
likewise receive careful attention. Meas-
urement by meter should Le adopted
wherever practicable, as the fairest method
both for the consumers and for the city,
provided there k9 a fixcd minim,]m rate
svhich permits of an ample amotunt of
ti iter for legitimate use. Instance the
cîîy of Atlanta, where over 89 per cent. of
the quantity consumed by pri,.ate parties
is metered, %with the result that waste is
materially reduced, and tLe per cabita ex-
pense of pumping and purifying the water
is kept vcry low.

When meters are flot used, the charges
should Le governed as ncarly as possible
Ly theý ratio of the quantities probably
consumed. Unfortunately Ibis is flot al-
wvays the case, as the ustial water tariff
frequently contains rules svhich favor
saime consumers and unjustly impose
greater charges upon otlîcrs.

Fînally. an important question fnir city
offlua".ls to consider îs the ownership of
the w1orks, îvhether the city shall oivn
îhem, or a franchise Le awarded ta a pri-
vate corporation ta supplv the 'vater t0
the inhabitants. Over one-Laîf of the
watet-wvorks of the United States belong

to private companies. fihe largest cities,
hiowever, are gcneially found ta own the
wQrks, %vlîile in the newer sections of the
ctbuntry, or iliose wvlichi develop less
rapidly, sve flnd a higlier percentage of
private svorks. Onxe reason for tItis lies in
thîe fact thiat the larger chies, having
better ciedit, -ire better able ta raise the
nccssary capital; another lies in the
feeling that ti large cities tl:.e wvirks can
be better managed ini the public interest.
Therefore wve find Iliat, of the fifty largest
cities of thîe United Startes, se,,,enteen
have, %vithin thc last fifty years, clîanged
'romn private to public ownership, %vlîtle
but one city* lias sold ils svorks to a coin-
pany. Nevettlieless, it often occurs îlîat
for financial rmasons, or on accounit of a
prejudice against incurring agi eater debt,
serious objections are urged against a
tosvn owninL ils works. It is flot always
replized tlîat by thîe franchise systemi the
taxpayers generally assume a greater
burden than by public ownershiîp. Stili
there are many cases svliere private com-
panies are-preferred, andl are even, nec-
essary, ta enable thîe inhabitants ta secure
the benefits of a supply. hI tlien becomes
exceedingly important that the city offi-
ciaIs thîoroughly inforni theinselves of the
inany intricacies of the subjcî before
granting the franchise, so that they can
properly gîîard the interests of the citi-
zens. Before awarding a franchise, the
%vîsdoni is apparent of thorotîgbly investi-
gating the dlaims of the promnoters, the
character and full extent of the proposed
supply, the storage facilities, the intended
distribution systemn with ils appurtenances,
and the available pressures and deliveries,
svîth reference to domestic and fire sup-
plies. The proposed ptimping michinery
and purification plants, if needed, should
also, be subjected to careful scrutiny, so
that they wvill undoubtedly do the intend-
ed work; and, lastly, the estimated cost
of the entire system and the proposed
tariff charges, boalh for public and private
purposes, should be conscicntiousiy con-
sidered, so that not only a reasonable
profit niay accrue upon the invested capi-
tal of the company, but a protection
agalinst ill-proportioned or exorbitant rates
be guaranteed to the citizens.
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