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agawst a total head o1 40 feet (wineh includes the suction luy
‘Lhe pumps would be run by a pair 0f 400 L.p. compuuad ctiglucs,

‘Lhere would be a batery ot 10 honzontar wbulr botlers,
cach boiler of 100 hop.  Laght ot these buners are tuended
supply steam for the pumps, the other two {or aryuyg out the
recuving reservorrs and e contents thereof, core and sewage
matier, preparatory to the tader being run ato the builer house
as 1tel 10 be used under the buters,  The sewage cutluent, atter
pussing through the recaving reservoirs, and having been nid
ol all suspended and solid matter, would be as welt punined s
any chenncal process of precipitanon can accomphish, and could
be allowed to pass by gravitation irom the pump mmto Lake
Omario without further treatment, at any depth destiravle betaw
the surface, where dufusion would at once take place. But, 1t
still further punitication were at any future period sisted upon,
enher by local boards of bealth, or Governmental authonty,
two alternatives are open for such a purpose, viz., cither by inter-
mittent land ftiltration for which very much less than half the
arcx suggested by the cty engineer at page 12 oi s report,
would suttice; or, by the construction ot two sets ot artiticial
tilters of the following materials and dunensions:  1alf an acre
of coke filters, 3icet Oinches in depth, six acres of sand tilters,
2feet 3mches 1 depth, the cost of which would not, in ali
probabihity, exceed $28,000. 1l Jast menuoned artificial filtra-
tion areas are larger, proportionately, than the supplemental
tilters 1t use at Glasgow, dcotland, for a simitar purpose. The
first alternative would nccessitate the purchase o1 about 200
acres of land, besides its preparation, also an extra pumy,
while the cost of the last would be limited to material and con-
struction oaly, as the sewage ciiuent would gravitate irom the
pump discharge to the filter beds. -

In immediate proximity to the boilers and receiving raser-
vars, there would be a brick chunuey 230 or 300 feet in haight.
The object o such a high chimney is, by a poweriul drait and
steasn heat, to carry off the objectionable fumes arising durning
the process of drying out the contents of the reservoirs, for
which purpose a system of steam coils connected with one or two
of the spare boilers is designed.  Also, tesides ventilating the
reservolrs, it performs another very important funcuon during
tilc tlow of sewage by creating a tremendous draft from the
fresh air inlets upwards, and thus oxygenating the sewage most
thoroughly, as the latter falls from onc strainer to the other.
Eaclt receiving reservoir is capable of passing, and partially
puniymyg irom 2,000,000 to 4,000,000 gallons of sewage daily,
after which it would be shut off from the sewer, thoroughly
drained, and then subjected to a drying temperature of 300° I,
which, assisted by the drait of the tall chimney would desiccate
in a few hours the coke strainers and several tons oi faccal mnat-
ter intercepted by the upper screen, sufficiently to be used as
ordinary iuel under the boilers, to which mcans have been
designed to run them with 2 minimum of laber.

Such is the bricf description of a very simiple and cconontical
plan, by which Toronto’s sewage problem can be solved; and
1 wish here to point out particularly that this scheme involves
au innovation hitherto unknown, or at least unpractised, so far
as 1 am aware, in any scwage plant anywhere, i.c., the total and
profitable combustion of the sol'ds. By this process there is no
resulting sludge to press and get rid of at coasiderable expensc.
the fuel bill is lessened, while the solid matters disappear in
vapor.

1t may be intercsting to state here that, in any cxtensive
cliciiical precipitation process the disposal of the sewage sludge
has always been found an enormous drawback, as cach million
gallens of sewage treated produces from six to cight tons of
pressed sludge cake, which it has been found impossible to get
rid of without extra expense.  Were such a system brought into
usc here, it is no exaggeration to say that the city would find
itseli compelled to hire daily, cither a train of cars, or a small
fiect of barges to haul it away. Farmers might take a very
small percentage of it, but the great bulk would have to be car-
ricd away at the expense of the city, and 16,000,000 gallons oi
sewage daily treated chemically, mean 128 tons daily of pressed
sludge cake. With regard to the coke strainers expericnce has
shown, beyond a doubt, that aiter drying out. that material is
as useful for fuel as before; and I shall show presently how it
decreascs the fuel bill, after having served its purposc as a
strziner in the receiving reservoirs. It should be mentioned
that this plant is amply capablc of handling 16.000.0c0 gallons of

the dilute sewage of Toronto per day, and that the recciving
reservoirs can be added 1o if necessary; also that euach of the
pumps will discharge 25,000,000 gallons per day of 20 hours, with
case. The daily consumiption of coke for straining purposcs
would be about 25 tons, or 175 tons per week, and the daily cost
of pumping 25,000,000 gallons against a head of 40 fect would
be 12 short tons of anthracite coal. Reduced to dollars and
cents the Jaily cost for coke, conl and wages, may be repre-
sented as follows:
Pumping. 12 tons coal, steam drying. 3 tons coal;

15 tons coal, Say At $3.75.ccccieiierrretrnnenea-.. 956 23
Deduct 25 tons coke recovesed from rescrvoirs

valued at one-fourth its weight of coal=6.25

LONS AL $3.75ccvree s crvnnrnecnnrraannssess 923 43
20 tons desiccated faccal matter, cquivalent to 4 tous

combustible matter, but not taken into uccount.... 23 43
$32.82
The daily cost for labor would be:
Wages of two engineers at $2.50....... veeveeen. 5300
Wages of four firemen at $1.75. ... cccvvviieeen. 7 00
Wagpes of twelve laberers at $1.73. ... ccveiivia.. 21 00 33
$65 82

Add 23 tons coke reouired daily for stramers (high
AEUEE) Al e eietinneriiiiriiocnectetrenoransseass S100 00

Total daily cost of maintenance.....vvevevnenee.. $1035 82
Or $60.524.30 per annum

ESTIMATED TOTAL CUST OF DISI'OSAL WORKS,
EXCAVATON ttvtereitrrnreenoeerencacnaanscscsansens -+ 930,000

BricRWOrK «oveieieneeeripecceoceesssennsassassascses 30,000
CONEIOLE veerenternocaseceassessasenesonasesasssscens 4,200
Trop work «.oivvieiiiiniiann fetesecesstsennaceneess 0,000
Drying apparatus coils, piping, etc.....coovaen ... ve.. 10,000
Ducts, or flues from receiving reservoirs to chimney . 3,000
Flues from boilers to chimney....ooovie coveiennn. .. . 3,000
Reofing and carpenter’™s Work. oo vieiiiieieaneennne . 4,000
Bricking in boilers (10).ccevreernnneriiirnernenaenee. 3,000
One centnfugal (24-inch) pump, once pair of

400 h.p. compound engines, 4 lhorizontal

tubular boilzrs, aggregating goo h.p.: feed

pumip, piping o connect bciers and cn-

gines, engines and pump sct up on founda-

tion, boilers placed ready to be bricked in $15 000
In duplicate ...oiiviiiiiiiiiiiiiiiieciii it ieeeeee. 30,000

Two additional boilers (stecam drying)........o...o0. 2,000
Additional: suction and discharge piping, etc.......... 1,000

Brick chimney (300 feet in height)..coveiiiiiiiiaiars 115,000

Coal and coke ShedsS.covviririiieecncnrecsceoaaneass 10,000
Eight branches connccting sewer with the different
screening chambers, fitted with gates, anu sundry

OtheEr JICINS v iviinerrtneteceraccnsaeesasnacascases 10,000

. $191,200

Note.—~] am indebied to the Northey Mnig., Co.. Ltd., for
the cstimates as to the pumping apparatus and boilers.

It is important tc explain here that the use of coke strain-
crs has not been advocated without good reason. At Lawrence.
Mass., U.S.A., experiments by the State Bomd upon the best
known methods of sewagc disposal have been tried during the
last decade, and the results of the last two or threc years. with
regard to coke strainers, have shown that a G-inch layer of that
material has purified city sewage at the rate of 1,000,000 gallons
per acre daily, and removed 62 per cent. of the organic mat-
ters (albuminoid ammonia). and 30 per cent. of that dcter-
mined as * oxygen consunied,” aiso that, at the rate of 4,000,000
gallons per acre daily, 38 per cent. of the total organic matter
has been climinated. The report of 1896 states emphatically
besides. that coke straining removes organic matter as thor-
oughly from scwage as it is possible to do with any chemical
or sedimentation process whatsoever, besides having the ad-
-antage of getling rid of the concentrated sludge liquor. It
must also be remembered that, in the method which T have now
advised. T have gone a step forward, by the rciention of the
sclid faccal matter above, and entircly out of contact with, the
cokc strainers, thus relieving the Iatter of a very large per-



