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iDE PA RTMEtN T

DISPOSAL 0F SEWAOE.*

As you are aware, sewage varies natably
En Ets composEtinn accnrding Io its fEiloUnt,
depending upon %vhieilEer te seliaràtc or
continued systemi ni sewcrflge exEios.
With the firsi, we dent practically at.ly
with sewage of an ailiaiEnt and comnpostion
definitely known ; whtle in flie coEfblflCd,
tile amouint of storni wvater bccomies nu im-
portant additianal factor ta bc dcailt with.
Nowadays, whien storEn water is nllowed
to go ino li the Swes, it is cammon ta
arrange starni wvaler overflows at the
mouths of the local and main sewers,
whEch wilI, whien the scwage lins reachced
a certain amount of dilution, allnaw n
overflow to run into soine water-caurse,
where it may be cansidercd a practically
harmless pollution. By such înetliods, it
at once becomes possible ta arrange filtra-
tion plants for lEandling a derinitcly known
amaunt of sewage.

Further, however, 5tnce in Eiartutictur-
ing towns différent industrEes are carried
on, ench polluiting wEth its wvnstes, as trin-
nery refuse, pull) factory refuse, woolen
tactory refEEse, gis liqtEnrs, chemnical worlcs,
etc., il is apparent that if it hoped ta have
natural processes of organic decoinposition
carried an, and wvhere it is found Ohat
certain wastes contain gertiticidil cheni-
cals, it is apparent tltat sucb Enust either
not be allawed entrance inta the general
sewerage sysîcm, or that they ilitist be
n2utralized (as acids, for Enstance) betore
being allowed ta bc carriecl therein.

'Ve therelore see thai Eno ridle af thuilb
method will suffice, Ef efficient scwage fil-
tration is ta be carriecl on, anEd hience the
town or city engineer lias nieîl of a very
notable range of scientific: knowledge if he
is going ta do definitely gond wark.

WEth these prelîrninary .eiarks, we mnay
now refer to soute af Ille working details.
In every case il ES desirable by straîners
ta reniave as EnEcil suspendeci matter as
possible fram the sewvage. especially if
sewage receives any argflnic or minerai
matters. It is somectimes tound quite
practiral, as in te setvage (rom private
houses, institutions, or sEtiall tawns, witb
the separate sYsteEli, (0 a-llow piper or
other suspended matters ta pass dtrectly
an the receEving tank, or even the filters.
As, however, a reccEving tank of consider-
able capactty allows af a vcry notable
sedimentation, and since it is always vcry
easily ventElated, it Es a1 notable ecanamy
to have it in any systin irranRed, if
possible, it the end of Ille main sower,
thereby preventing Ille filte, bcds (rant
being clogged by snlid matters.

A method wvhtch lias Enerit is, tliat
whlere tbe scwage is turned on ta beds ot
graded quicksand, cake, palarite, or

*Abstracc of a paper read befro the Lnatneting
SocietY Of the Schoot of Practicai Science, Toronto.

granular hemnititc, as carbonate af iran,
or of burnt dlay, such as Eed brick dust
(coarse). Somte af the resuits of such
beds as afrording a rapid means af nitrifi-
cation of organîc malter are now well
known.

In the last number of the journal afube
Sanitary Institute, England, a description
is given ot the niethod whereby 54,ooo
gallons of sewvage is daily iisposed of.
The quantity dealt with -ils 371 ttmes the
contents af the tank ; ibout remaval
the amount af sewage solids left an the
beds wvas only 66>4z cubic yards, of wbich
but four per cent. was arganic malter.
H ad this been dealt witb as sewvage before
nitrification, there wouîd have been 556
cubic yards ta dispose of. In this case
the filters were tarmed of cinders and cake
breeze, of size which would pass tbraugh
a half.inchi mesb oftthe steve.

Agnin, at the Lawrence Experirnental
Station, Massachusetts, a filter of twenty-
sEx teet af sand was laid aver ground wtth
the usual under drains, and treated with
tannery sewage 120,000 gallons per acre
daily. This became soon clogged, awing
ta the arreunit aI sîudge accumuîaîed an
the filter. The matter was gelalinous and
wet, but cracked wvhen dry; when, how-
ever, the same sewage was treated on a
coke filter twa teet in depth, witb iaooo
gallons daily, and flooded for twa hours
daily, much af the organic malter wvas re-
moved, together witb ail the arsenic of the
chemicals used, wbich had praved poison-
otîs ta the micra-organisms in the sand
filter. This then wvas allowed ta flow into
the sand filter, and gave continuousîy a
satisfactory effluent.

WVitb the sewage tram the ptîlp milîs, il
was similarly found that the chemnicals
prevented the nitrification organismfs trom
breaking up the sewage. With, however,
the use af the cake strainer, il was found
that booaoo gallons per acre daily could
be filtered salisfactorily. Three hours in
the sedimentary t .: before application ta
the filter was furîbet found ta remiove 30
per cent. with the addition af alum.

Ta account for the action af filters wvith
different kinds af sewage, it must be re-
membered that the micrabic le presenit
in water, sail and air consists af a number
af different niicro-orga-iisms. Thus as
niîany as 35 difféerent organisms were ob-
tained tram manufacturing sewages, while
those mingled tvith ctty sewage bad even
more than others.

From what hias been said in illustrating
the methods af sewage filtration, it is
apparent that while the metbods must be
varied to suit circumstances, yet the prin-
ciples underlying efficient filtration, via.,
that ai the aeratian of the materiais ot the
filter, ta the end of pramotmng nitrification,
is thu same in aIl cases. Taking ad-
vantage af this tact, the principie has been
stili turtiier applied ta sand or coke filtrta-

lion, in whicb the natural provisions are
supplemented by torced aeration. The
tnllowing particulars are given tramt
a pamphlet pubiished by Coi. George E.
Warîng, C.E., an IlThe Purification of
Sewage by Forced Aeratian.» Described
briefly, the mode of aperattons is as
tollows

r. Trhe sewage, aiter passtng through
suitable screens, which witbhold large
solids, as rags, paper, etc., fiows slowly,
horizontally, over a shailaw bed (Say six
inches deep) of coarse broken stone,
wvhich serves ta catch and retain the coarse
flaating particles. Tbree sets of such
stonles should be supplied, each witb a
capaciîy to receive the flow af a certain
period, thereby aîlorvîng ttwce the timne
for recuperalion that lhey are in use.
When not in use, these filters dratned
expose the filter ta oxidation, which
speedily resulîs in decomposition and
cleansing of the fIlter.

2. The sewaRe leaving these stones,
freed tram coarser matters, passes to a
sîraining tank filled wiîh pute broken
Stone, coarse grave], cinders or cake.

A-False botîom.
B-Pipe fram blower.
Ç-Broken stone.
D-Diaphragm.
E-Caarse grave].

This tank (Fig. i) bas twa comparîments,
divided by a diaphragm extending,!nearly
ta the bottom. The sewage passes down
one and up throuRgh the nîher, averflowing
at ils top. The rate ot flow must be slow
enaugh for the sediment ta deposit on thte
surface af the filter. From this tank,
properly mnaged, the sewage goes as a
clear opalescent fluid with a perceptible
odor.

3. Wlien such tank lias been operaied
for a considerable time, ils pores tend ta
become clogged at the surface especially,
and filtration is slower. Then the sewage
is turned ta anoîber tank similar ; the
emptted tank now îs treated by air driven
inta the taise bottom of the tank by a
blower. Un der these conditions bacterial
oxidation is rapidly set up and the. aller
becomes dlean. It is best to provide four
of these tanks, each resîing tbree limes as
long as in use. At Newport such filters
run five months witbout renewal of ma-
teniais, and were practically as dlean antd
effective as at fifst.
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