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The purification of sewatge to an *extent
suiicint to prevenlt the pollution of
streamns and bodies of water situated ini
thickly populated districts is one (if the
miost important sanitary mecasures that
cities and towns are forced to consider
anad pay for. 'The problem is by 1n mans
aiew and the literature on the subject is
.voluminous, mnany plants are i operation
and many failures have been made. Lt is
somiewhat surprising thiercfore, to find the
public so ignorant of the subject that old
and incomplete miethods of disposaI are
frequenitly adopted with no better recoin-
mendation than that they have heen in
operation in other places.

The disposai, of sewage on farming land
is genierally attractive, as f ew people aire
without the idea that refuse of aIl krnds
miay bc dispose-d of and purified on land.
This idea is, however, not based on any
real knowledge of the chenical and
biological action going on ina the soil, but
bas generally been obtaained from the
unsanitary practices obtained in ail coin-
inunities and froni articles describing thac
excellent results of successful sewag(
farmng.

0f the newer methods of sewage treat
ment, much lias been written lately, an(
it is likely that many <cities wiil construc
purification plants without taking int<
consideration the dufferent conditions, am<
withont understanding that there air
many difficanities to ha overcome befor
any plaint can ha- operated to the hast ac
vantage.

The determmnation of the degree of pi
iication required in any case and the beý
means of effecting it, are exceedingly di
ficult problems, and require speciat knoN
ledge and skdll in solving them ; and t&
r'esults obtaiined by any process wilUdepen
to a large extent tapon the sIill bestowe
iapon the design, and the care exercised i
construction aind operation.

It is perhaps fortunate that broad i
gation is the method of disposai most f
mniliar to the public, as there can ba r
doubt that lit is the imethod to ha recor
mended bet'ore all others. Unfortunatel
however, the priniary requirement for sl-
cessful sewage farniing, a sufficient area
suitable and conveiently sltuated land,
seldoni available, and in corisequen
other anethoeds of disposaI niusthaeresort
to.

TFhe best known and most extensîi
uised of such other mcthods, chemnical F
cipitation is now looked tapon as bel
mecrely a sludge reniovlng process, as it I
been found that ]in nearly aIl cases furti
means of purification must ha provided
order te remove the organic matter in
lution.

The neeessity of purifydng the efiIuE
,frorn chemnical precipitation works
liastened the development of artifici
constructed filters, and the great cos
tanks andI precipitants bas made it ne

sary to devise other methods of sludge re-
nioval.

The process of purifying sewvage has
thus become separated iiito two distinct
opurations : -First, the removal of sludge
or suspended matter. $ýcond, the( re-
moval of dissolved impuriies,

The former may be aiccopiplished in
mnany different ways, but the latter can
only be accomplishiei in practice by filtra
tion or by broad irrigation.

Sludge is comimonly renioved by one of
the following mecthods.

i. iMechaiical straanUlig.
2. Sedimentation.
3. Chemical precipitation.

4. Rapid filteration through coarse
ruaterial having air drawn into or forced
through the filter.

5. " Septic tank" treatment or purifica
tion.

6. Treatment in "digesters " or " bac
tonial filters " of coarne material.

It is lnteresting to note that the miost
recently devised methods of sludge
removal, with the exception of the septic
tank system, are similar to the methods
in use for the renioval of dissoived
impurities, and that -ail of them are
designed to effect the decomposition of
the solid organiçbiatter by the action of

-the organisis, containied in the sewage.
The experiients made at Lawrence,

t Massachussetts, and described in thc

Sreports of the State Boýkard of Illth
show that better results i further purifi-

ecation are po~ssible when the process o
e removing sludge is simiar to that follow

1-ing. Lt is stated that the effluents fron

rapid filtration tanks or hads becom4t
' changed by ch-emical and biological actior
itto such an extent that they dIo not givi

f- off offensive odors for somne considerabli
v- tume and in consequence are in mior
ie favorable condition to bc acted upon b
d the nitrifying bacteria i the second flltei
d The removal of dissolved impuritic

Y>contained in sewage cati only be accona
plished by the action of bactenia, that i

,-i- nitrification, and such action cannot talc
>a- place in the absence of air. The powt

10 f any filter to purify sewage is shown lt
n- the Lawrence experients to depend upc
y, its ability to bold the sewage in conta'
LO- with the bacteria existing on the surfa(
of of the particles composing the filter,
is the presence of air, for a sufficient tume
ce secure niitrificationi. Lt lias therefore bc(
ed fourid necessary to use filters of fii

matenial and of considerable depth
cly order that the liquid rnay not run throuj
re- from- the top) to bottom too quick
ing These conditions necessitate a moder,
las rate of filtration per acre, and great ci
her lin operation to prevent clogging of t
[in surface layers.
so- Recent practice and experimeats b(

at Lawrencu, Mass,, and in England h<
Ihts shown that the excellent results obtair
has with s.and filters niay also be obtail:
illy with filters qý coarse materials opera
t of i a rather novel manner. These filt
ces- have a large proportion of open sp

and are provided with valves on the
effluent pipes. 'l'le li(ui'd is toicen
ii-nmediately into the body of the filter
and kept theie for a turne suoicient to
ensure the desired action;, the valve on
theý drain pipe is then opened and the
charge allowed to rut) off frOm below, air
being thus drawn inito the interstices. The
filter is then allowed to stand empty for a
short tieprevýious to another filling and
is aise, allowed a longer period of ret--
every seven or eighit days.

These periods of rest and aeration are
necessary for the stbih ntand cul-
tivation of the organismsr. by the action of
wbich purification is attaiined.

Mr. l>ibden, chemnist of the London
counity council, in a report to that body
dated the first oi November, 1896, thus
describes the complex process going on
within these filters : "The ordinary puri
fication and other similar organism5is
commence the work by breaking dowU

thle organic compounids and convertiflg
themi into less complex forrus, principally
water, carbonic acid and ammonia, the
nitrifying organisrn then acts upon the
ammonia, the nitrogen beirig converted
into niitricacid."

It is evident, therefore, that no nel
principle is involved in the design aný
operation of these so called " bactdria
fitter.,»" but that the ohb'ject of passiPf
sewage through any filter, that is to brin
the organic matter into contact with h
bacteria located upon the particles coffi

Sposing the iliter ini such a manner h
fthey will act upon it without beinJ

1destroyed, is attained by an alteration fl
construction and operation from tb0s
with wbich we have become faniiliar.

eThe expeimental filter of coke breev
described by Mr. Dibdin in his rep<.

e above reterred to, and the filters i opCI
tion at Sutton, have proved that it is fi

%. only possible to purify sewýage alter tl
s sludge bias been reniioved, but that tt

shudge itself may be remnovedi and destr

S cd by filtration. In order that this na

ce accomplished it would appear that theW
~rteria of purification, as well as the bactel

of nitrificatioDn, miust exist in these filie

n This, of course, Mr. Dibdin bas mentie
-t ed, but it lis nevertheless difficuit to ud

'e stand hiow it is possible in practice, to C'

in tivate in one filter both anivrobic and e

[0 bic bacteria, and at the saine tume to e

,nvent disease genms froni passing throil
le the filter.

in No doubt the experiments and tesC4

.,h pres;ent being made both in Eniglaid!a
ly. L'awrence, Mass., will clear up ali.ll
Lte tainties oi this nat ure, and it is to be O
tre that information will also be gained 1
hie gard to the action of these filters dur

very cold weather.
)th
ive Mrs, Somer--Wat delicately osI
ied ed things these big steamships aire!

îed Mr. SomeLr-Why do you Say that?
ted Mrs. Somier-Just tbink of the f
,ers ing of a screw disabling the whole 5
ace -Phladelphia North Amnerican.


