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,MUNICIPAL
DE PARTPAENT

THE INVESTIGATION 0F PUBLIC
WATER SUPPLIES.*

Wtîenever 1 arn called uipon tu inves-
tigate the wvatcr bupply oif.a city, %,dîicil
may inctude %%,cils and otiier sources, 1
generalty classify waters uin(er five divi-
sions, as fottows:

i. LExcellent waters, or those whichi are
so pure and frce frami suspcnded mnatter
that aeraîion aînd filtration wvould scarccly
iiprove thieni. Aeratcd distitieci watcr
and the water froîin saie springs iii gran-
ite regions belang ta this ctass, but it is
rare that a cliemnist bas ta investigate
thein.

2. Permnissibte waters, or tiiose wliîch
can be uised constantty for ali domiesuic
purposes, without injurions effects. They
are waters wliîch, liowever, can be ini-
proved by better ieîiîods of starage, or
by a horaugh filtration. Nearty att <rink-
ing waters belong ta this class.

3. Suspicians waters, or thosc whicli arc
hiable at any tirne ta pracluce ilt-effects, or
ta becorne su, poliuted by an influx ai filth
that they imay becaine bad, or even dan-
geraus. 1 alvays recainmeid tuat sus-
piciaus waters be first thorouglily boited,
and then filtered, before being used for
drinking.

4. Bad waters, or those wvhicii are suf-
ficiently polluted ta render theni unfit for
domestiîc use. Thiese mnay iîat be iim.
mediately productive ai disease, but 1 be-
lieve that ttîey lower the v'itatîty ai thc
system and render it very susceptible ta
zymotic infection. On account ai the
nature ai their pollution, common intelli-
gence shoutd prevent us frorn using them.

5. Very dangerous waters, or those
which are polltited by direct communica-
t'on with ccss-poals or privies, and in
which the pollution is ai sa high a dcgree
that theyv shauld b'e imincdiately con-
dernned. Sucli waters are olten p)roduc-
tive ofiîyplioid levera:nd othler fllth diseases.

Iu passing upon the quatity ai a public
wvater supply it is, tiierciore, essential ttîat
ail wvater flowing inta it which is seriotisiy
polluted wvîtl sewvage slîould bc rejected.
There are other wvaters, not tus polluited,
that have a disagrecable taste and obor,
and are mniiiestly uinfit for drinking; stiti,
they are sometiînes tised in public supplies,
largely froni nccessity.

Cisterns and communn surfa:e 'velîs arc
ton inirequently used for public purposes ta
b'e considered hiere, and there are icen or
no apologies for sucli a supply in any
wide.awake town, aliliougli from a sani-
tary standpaint t"<'ý," deserve aur most
careful consideratian. Springs arc uGed
as a source ai public water supply in îatN~
inaunitainous regions where the topagra
plîlcal caonditions are favorable for their
utilizatian, but in ather localîties ground

waterb, storcd surface waters, rîvers, and
lakes arc gencrally tiscd. In many parts
of Eutrope several ai these waters arc in-
tra(tuced inta, une city, samectimies at great
c.\pense. [n this country the ustuat source
is the aine tlîat is inost convenient ta
adopt, whiili is somcewliat (leteriinCd hy
the tapographical conditions af the lacality.
Thîus Denver lias a (Ictiglit rt watcr sup-
ply furnitlîcd by maunitain springs anîd
nieltiiîg snow, suipplcmiented by tîundtcds
af artesian we'cts; saite cities, lil<c Coluini-
bus -nd Decs Moir.cs, Iacatcd îîear neyer-
faiting strcams, utilize the ground waters
ini the adjacent gravet bcds; Boston and
Newv York, liaving no adequate stippiy of
fresh water necar b>', store in artificial lakes
or reservoirs Uhc rainfati on thec ncarest
elcvated water shed ; sorte cities, hikze
Cincinnati, St. Louis, and Omaha, sîtuatcd
on rivers, secuire tlicir watei stippty fromi
tiiese natuiral channets ; whilc mter chties,
like Cleveland andl Chîicago, having great
takes at ttîeir doors, rcacli out ino these
for their tvaiers.

Spring w~ater wvhich flows froni subter-
rancant sources is gcneraiiy pure and
wlîolcsomie, because froni nccessity it is
free front arganic contamination, and,
%vlicn Uhc springs are remote from thc
a-getic esoaf pollution, thieir water is cer-
tainty aur miost hiealthfui beverage. It is
sa mutch superior ta surface water for do-
mnestic use ttiat sorte cities have incurred
grcat expense ta inîroduce it for public
supply, and in srne instances liave tîxus
freed themsetl's af i mcli sickness and a
higlh rate ai miortality.

(;roundl water iii rcgioîîs remnote fromn
habitations is gencratty very pure, and,
altliaugli it may be, and ofteiî is, derivcd
fron- potluted rivers, yct, owing ta its thor-
ough natural filtration, it cannai aiten bc
considered unwhlesorne. Indeed, witlî
thc exception ai springs anid santie mutin-
tain streamis, 1 consider grotind water by
far the bcst gencral suppty for a city, and
in the M ississippi valley ttîîs can generaliy
be easily obtained. W ien such 'ater is
secured front wells ani. fittering galleries
in beds ai gravel abovc a city, or atoog a
river course soîîîe distance fi om its chan-
net, it is generally clear, sparkliog, and
neartv free froîîî organic matter. Tis is
cspecially truc wlien Uic gravel beds are
separated front tic surface by an imnper-
viaus straturn ai dJay, and the suppty oi
water cornes for long distances by filtration
fromi rîvers ai attier inexlîaustibte sources.
Sucli water mwes uts purit' ta sedimenta-
tion and thioraugli filtration, cambined
with oxîdation ; for, during the passage ai
the water from its source ta Uic weht or
gallery, thîe suspenided decaying orgaijc
mTatter and the bacteria are retaincd in the
soit, wtuite the soluble orr. tic substances
are oxidizcd int< rrme, inorganic coin-
pounds. It is ; eý. ialiy superior ta arti-
ficm.ulty put ifiel w.iter, Ma..st-uchi as it is
rendered pui e toi.g before being utitized,
whilc surfac< wat. r is ptîrified as u.ed.

Si(,rcd !surî"ce %% tiers, . imers. and lakes
miay l'e .cery simil tr ini tlîeir înipurtics.
The forimer, . '-a .ttlierclI on unuinhabi-
ted water slîedý %%ili conttin hittle eisc
tlîat is harinfui than decaying velgetable
matter. But ricrs arc the ret-eptacles ai

the waste products of the iîabitants of
the districts dtlî ougli which thcy flow, and
are sonmetimres very dangerous to uise.
Wicn it becomes knowvn tîxat a surface
'vater is in an), considerable degr-ce conta-
nîînated tvith the wastings af fced-Iots
and slauglitcr-iîouscs, the refuse of manu-
factories, dead and dcca>'ing animais, and
tic dIrainage fih of aimany thousand square
miles, it should bc avoided ; anîd, wvhen it
is furtiier containinated with seiage, or
privy and cesspool drainage, or in any
way inixed witlî the tvaste products of the
huminan body, its use for drinking and
cooking should lbe prollibited, for soine of
aur raost dre-idcd discases are now tiaced
ta sucti water supplies.

My reason for rejccting ai stich water
as unfit for hurnan uise depends ilso upon
mter prir.ciptes weil-establishied in ail
civilized camimunities. Ttîe first is that
commrron deccncy causes evcry ititelligent
person ta rebel against the use af sewage-
pollited miter, for no one but a savage,
or a lowly-organiy.ed scavengeî, vill ivil-
fully devour the urine, excrernent, wash-
ings, and filili of mnan and beaàt. That
such flth is actually flnding its way into
niany rivers is beyond dispute, for the
many ttîousand lîeadi of cattUe and hogs
nov Lept along aur western îh'ers during
the feeding season contribute annually an
immense ainount of filth ta these waters.
Tramipling the clay soil sooni renders it
imiperviaus to thc rains, and consequently
nearty ai the filtti finds its way in rainy
scasons through the smnali streams iat
iliese rivers. In timie of higli water,
tliere is only little sedimentatian of these
imptiritias, and tlîey are carried in sus-
pension and soîntion down tn and past the
intake of water works of cities and towns
located below. In timie of lov water
inuch of the lîcavier suspendcdl nltter set-
tics ta the boaomi of these rivers, there ta
decay amd pollute the wvater, or ta be wash-
cd down the streani at the ncxt fait airtain.

The second principle is that, wvhen a
wvater has once become infected with di-
sease germns, it cari never lbe ent-lrely puri-
fied, exccpt by distillation or sanitary fil-
tration. Suchi germis are liable ta be con-
tributed to tiiese rivers at any time,
should a sporadic case or an epidemnic ai
typlîoid fever occur in the drainage area
above and Uhc dejections of the patients
go into thc river. The impuirities in these
river waters are such as will favor the
multiplication and deveiopinent of germ
lueé, and the living arganisms, instead af
disappearing, sonietimnes beconie more
numnerous as the rivers are descended.
During Iligh water, w~lien there can be noa
permanent sedimrentatian, tîtese wvaters
becomne canstantly mare impure in their
flow down the river; so, in using thein as
a source ai supply, we miust expect ta be
confrontcd with ail the cvii effccts tuat
cant arise fronm thîe bewagc and filth that
go into tliecm.

(Io bc Coi,îinued.)

M r. A. M. Brown, who hietd the position
af city clerk af Winnipeg, Man., from
1874 untit 1882, and fattier of the prescrit
city clerk, is dead,at the ageOf75 years. He
at anc tirne tvas a resîdent af Kingston.
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