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PURIFICATION 0F SEWAGE BY
RIVER-WATER SUPPLIES.

It will perhaps be argued in tlis con-
nection that an increase in flie number of
organisms does not necessarily iînply in-
creased danger, that thec probability of a
disease being confcrred by wvatcr is flot
only dependent upon the prevalence
of such dîsease, but also on the possibility
of discharges froni patients heing carried
into the source o fsupply. But it is well
to be:ir in minci why these oiganisnms
abound in larger numbers in river water
during the w~inter months, wvhich is con-
trary to wvhat wvould naturally be looked
for. This resuit is brought about by the
large volume of surface waters which dis-
charge into rivers at this season of the year,
and wvhich carry with tbemn numberless or-
ganismns which are washied from thieir
iodgment in the soul. Now, if we take
this into consideration with the well-
established fact that pathogenic as wvell as
non.pathogenic organisms niay take up
their residence in soi]l,* adapting them-
selves to a saprophytic condition of life,
and in sorte cases even engaging in the
ordinary process of nitrification, and yet
wvhc.- favourable circumstances occur niay
return ici their original mode of life wih
harmful consequences, the danger wvilI ap-
pear a real ope, and, moreoiver, it will
become et ident that no great reliance must
be placed on calculations considering flie
amount ot disease within a given wateî -

shed, and the possible degree of contami-
nation viithin a stated period

un the other band, the ýtateienI. %%hi.-.h
has frequently been made that pathogenic
organisms are naturally prmitic, living
away from the influene uf liýh ar.d in
high temperatureb, ,rnd thaï,t-cn.-etjently
wvhen they are broughit into the outer air
they are surrounded by conditions -inf.v.
ourable to them, viith the re,ult that their
virulence is rapîdly dinitni.,hed, ib In a
certain degrce correct, but the staternent
is only a half-truth and carnies wîîlî i the
usual elenient of danger Loss of viru-
lence sometimes takzes place Loncurl-ently
wîth increase of rebîstance, and when we
further remeinber what a wonderful power
these low formns of lîfe display in adapting
themselves to changes in envîronient, flie
statement does flot carry wvith it the con-
solation which it otherwise would do,
althougb it may undoubtedly be urged, on
the other sîde, that bacterla being; prîmari-'
ly saprophytic, the greater tendency is to
revcrt to tlîat condition.

The conclusion arrived at by the labt
Royal Commission on thec Water Supply
of the Metropolîs wvas to the effect that,
in the case of towns hiaving river supplies

*Kariiniii lias shown tiat tryplîoid bacili survive for
inontlîs in the soil («' Public licalth Problein.s," J. F.
J. Sykcs>.

svithi the intake5 at a point above sucb
towns, tlic only disease from which danger
is to bc feared is typhoid or enteric fever.
Cholera--the only other disease whicli it
svas deenmed possible mighit be water-borne
-vas not considered, as if was stated to
invarîably travel from the mouth of a river
towards its source. But while this is pro-
bably true, it would secm to bc possible
that its disappearance may be delayed by
the contamination of a source by fecal dis-
chairges fromn an infectcd district. Tlîe
previously-mentioned outbreak of choIera
at Altona would tend to support this view,
as the inefficiently-filtered miter ivas
drawn from the Elbe at a point below the
Haînburg sewage outfall and the outbrcak
occurred previous to its disappearance in
that city.

In the report referred to on flie pollution
of the River Trent, the author, after statîng
tîn-.t should a visitation of choIera occur the
people drinking Trent wvater wvould be in
danger of catching the disease owing to
discharges higher up the river, would seem
to suggest that in the case of previotis visi-
tations the Trentside populations suffered
somewhat severely in this way.

That considerable variation in results
and contradiction in st-atements sbould
exist with regard to bacteriological know-
ledge bearing upon water supplieE can
hardly be matter for surprise when we re-
member that flot orily is the science a comn-
paratively new one, but that the necessai y
investigations are surrounded by great
difficulty; and it is to be regretted that
this contradiction and variation, together
svith the grossly exaggerated stateinents
of alarmists, have led somne to undervalue,
and even ridicule, the teally substantial
knotvledge which we now posses .

WIîile flie larger argumrent-Ihat the
possibilities of contamination are very
mutcli greater in tlie case of river than in
mouintain supplies-is irrefutable, some
smaller argmnients hi hase been used
are nut zubstanti.îted b> mure tec-ent
kno%îlge- Tle statement th.tt patho
genic organisms require for their subsis-
tence an amnunit of nutrimlent not lîkely
tu be founîd _n stater used for potable pur-
poses hbs been fosund to be untrue, and
the tact is indîsputable tlîat so f.±r, at least
as the, hacteria ni typhoid are rrnnrern ed,
they can fiye in very pure even distilled

water for a tonbiderable period of lime.
And if must be further -dmitted that nul
tiplication is more rapid in comparitively
pure or sterilized water than in that pos-
sessed of a less degree of puiity - thîs has
been stated by Miguel to be owing to the
absence of products of previous bacterial
life, vshIch innoctilation bas a tendency to
retard future increase. But this tact is
one which requires modifyirig by the
further statement that whereas multipli
cation is rapid in spring and moorland
water, it is also transitory, whercas miul-
tiplication in impure waters is slow and
perbistent.4 This is flot only proved by
the experiments of M., --' but the ins.es-
tîgations ofthli Massachusetts State Board
of Health point clearly tu the conclusion
that the decrease of typhoicl germs is less

iNl*ro og.iismsin Vatzi., "n. Frinkla,îd, p. 228.

rapid in natural river watet than in thiat of
greater purity.

To use this fact of flic more rapid miul-
tiplication of bacteria in very pure water
as an argument in favour of river supplies,
as sorte have already donc, is both dan-
gerous and absurd. If the presence of or-
ganisins ini large quantities is tlic condit-
ion to be aimed at, it is easily attained, but
it is svell to remiember thant the number
wvhicli will be rcmovcd by subsequent fil-
tration will only bc proportional bu that
oriý,inally present. The idea of complete-
ly reinoving the bacteria an~d at the samne
lime prescrviag the innoculating products
is, takzen in consideration with otîr present
miethods of filtration on a large scale,
soinewvhat fanciful.

But while increased knowledge may
have demanded certain modification in
our ideas, and may have %veakcnied some
of the argtuments advanced, it must be ad-
mittecl that tlic uncertainty wvhich stili
exists on several important points is large-
ly on one side, 'vhen the oreater possibili-
ty of contamination îs taken into accouint;
for while it is establislied beyond doubt
that tlie two diseases-cholera and typhoid
-may be wvater-borne, and cani be con-
municated by ingestion, it mnay yet be dis-
covered that other diseases may be sîmi-
larly carried anhd conferred. Moreover,
there is stili muchi doubt as whether parti-
cular organisins are necessary to the de-
velopement of certain maladies, or whether
such restîlt may flot be brought abcut
simply by products resulting froni their
life processes. The experiments of Pas-
teur, Lofiler, and Roux and Yersin strong-
ly support suclh possibility. But the value
whîchi will be put upon arguments in favour
of the discontinuiance of river-water sup-
plies svill depend largely uipon wvhether it
is considered sufficient to regard the quest-
ion tromîî the point of view of probability,
or whiether it should be regarded from
ilhat of possîbility, for wbîle the probabili-
ty of disease being sprcad by such a supply
wben proper precautions have been taken
îîîay be remote, the pobbibility is undeni-
.îblt. The fucts îlÂch deniand the recog-
nition ni such possiblitv may he briefly
summarised: (ai pathogenic organîsms
whîch are thc direct or indirect cause of
dibeabe ire isa.ter borne , bi baLh organ.
ibi*bà tiut uràly lite, but ret.t.ià their s arulence
in %v.aters; of arying degree- of purity suf-
ficiently long in be a source of danger,
ici the remnon'. of tiiese organisins is de-
pendant upit 4 I)u-b ut filtration, the
self purif>irig. poser stlîich ris ers display
beiný; inuffiý ient in ensîre their destruct-
ion; 'd- sand filtration under the most
lavourable circumistances cannot be relied
on for their entîre removal,* and svhereas
under ordinary tonditiuns the number is
greatly reduccd, there is frequently variat-
ion of a dangerous character.

A nesv waterworks system at Chicoutimi,
Que., lias recently been put in operation.
1T.he source of supply is about two miles*
north of the town, in the Lotbiniere Falls.
They were )ujît at acost of$35,ooo. Nînie-
ty bouses have been supplied svith laps,
on an average of three per building. The
svatcr pressure is 85 pounds to the square
inch. he town has seventeen hundred
feet ot hose for flie purposes, tnd bas been
iupplicd %vith twenty fie hyd.ýrnts.

In, filtrrtartî emnrsigients "-irrnd out by Fraenkel
.1111i Picf kt, jr, %vhicl citolcra andt-ioid bacili werc
rurposcly addcd to the tinfittered water, boîli varicties
wcrc foulid in the filiratc, althoîîgh the rat of filtration
lind bccu redticcd to a niimum. Thec cholcra baculi
nppear to have bcciu mort co:npletcly rct.tbîcd than those
of typhoid (Ibid. p. z58>.


