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In the Lawrence experiments above
quoted, the sludge was remioved by burn-
ing at a cost Of $5.43 for coke per million
gallons treatcd, whie in any chemical
proccss 8 tons of semi fluid, evii-simelling
cake are produced at a heavy expense for
filter presses, cloth and labor, and after-
wards the problemn of getting tid of titis
foui asset bas ta be facecl, sînce it is utterly
futile to think o! selling this cake to
faimcrs, and the foîtther expense of cart-
ing it away must undoubtedly be taken
into consideration. In England the cost
of producing sludge cake may be taken,
at the majority of works (according to
Santo Crimp), at 2s. 6d. sterling per ton ;
and the sameauthority states tbat although
it is sometimes sold for a trifle, or taken
away by farmers, the latter are as ofien
paid toremioveit. In the vicinity of large
cities it bas been dug into the ground,
or spread out to dry, but however handied
or disposed of, it is an undoubted nuisance;
hence, any method of sewage disposai
whereby the siudge difficuity can be eli-
minated entirely must recommend itself ta
practical mnen. In estimating the cost of
sludge removed (per million gallons of
sewage treated) by coke strainers, as
against sluidge prussing int cake, we have
rotighly, taking the Lawrence prices of
materials used:

BY COKz STRAIS'ERS.

SaY 44~ tons Of coke at $1.25....$C6
DY' Si 111vi? PRESSqtNf

Pressing 8 tons sludgc cake at 6o0e..$ 4.80
Carsing away 8 tons Mtio ............ ....
iooo lbs. crude alui $25 pet ton ... 12.50
îooo Ibs. stakcd lin-. $9....... .. 4 50

Requîrcd for prcîpiation of one million
gallons of sewage .............. $21.80

Therefore, is slàere much to be said in
favor o! coke as a strainer, as compared
'vith amiy " precmpitation »process ; white
the cost o! buildings, tanks, and other ac-
cessormes required in tlîe last named pro-
cess wvmll certainly -ounterbalanr-e that
of a furnace, drying ovens and chimney
necessacy for clogged coke combustion.

The Pennsylvania Sanitation Company
of 1hiladelphia have taken advantage o!
the foregoing facts as regards the valuable
properties of coke breeze and aerated sand
and gravel filters, in their sewage disposai
plant eiected at Reading, Penn., which
bas bzen in very successful operation for
the Ltst year and a bai!.

The population o! Reading is about
8o,ooo, as 1 anm înformed, but se fair oniy
about 25,000 people contribute to the
sewerage systemt.

The average daily flowv o! sewage treat-
ed by the Philadelphia Sanitation Co.'s
works during August last was 1,586,463
gallons.

These works comprise of a very band-
somepstnping statIion situated ai Sixth and
Canai streets. This station includes two
large receiviiîg reservoirs in svhicli the
coke strainers are piaced, two large puînps
o! 5' onoo gallons capacity eacb, flire
65 h.p. beilers, diying ovens ani tait
chimney stack, whlich ventilates the re-
cemving chambers.

A force main 7,200 feet in lengtli con-
ducts the strained sewage along the banks
of the Schuylkili River ta the filuer beds.
These filter beds camprice an area ai
25,ooo square feet, or fifty.sevcn biundreds
ofan acre. One-halfof this area is support-
ed by %in iron structure, and ms at a level
8' 6" higiter than the lower bialf. The
upper beds are divided uip into ten comn-
partments, each 25 feet by 5o feet. Iron
pipes resting upon beams and girders,
supported by iron colssmns, carry tht
flltering materials, which consist of three
different layers o! broken tolle and rather
fine sand, the whole being two feet in
deptit. The surface of the filters is pro.
tected from wind, and the erosive
action o! the failing sesvage by a slatted
floor, removable for cleaning purposes.

There is usualiy one foot lîead o! svater
on the upper filters wvhite in operation.
The open gridiron-like bottom affords
access to the outside air, and ms, in fact
a moadification of the " Forced Aeration "
experiments of the Massachusetts State
Board ; further aeration is obîained by
the 8' 6" rain-like draps a! tbe effluent to
the surface of tbe second filter, wbich is
of coarser materiai, and about tbree feet
in depti, and is aerated througbout by
pipes and gutters. Tise effluent froîn tite
hast filuer emerges as a clean, bright fluid,
quite sufficiently purifled to enter any
large streain or river, andi certainly o! a
better qmality than that o! the Schuylkill,
into whicli it finally emplies.

These works have been extremcly svell
designed, and appear to me te be an ex-
cellent practical illustration of the Massa-
chusetts experiments svith coke and forceti
aeration. The filtration area is rallier
circumsctibed-a defect easily remedieci.
Too much rredit cannot be accorded tIse
designer and engineer, Mr. John Jerome
Deery, of Philadelphia.

Bacteriai and chemical analyses o! the
effluent from this plant have been made
in l>hîladeiphîa, and shese show higîs
results, as the accompanying statement
indicates. Uusuaily about one-baif only
o! the flltering area 1 5 in operation, the
other haif being restcd, .erased and
cleaned. The cleaning operatiun invoives
the daUly removal of abuut tsvo tons o!
th.e sand on the top o! the filters, whicb

lias become clogged by flic organie
matter still remaining in the coke strained
effluent. This daily iss o! sind costs
about $2.oo for the material atone.

Reverting te the prciiminaîy aperation
undergone by the crude sewage in the
receivmng cliambers at the terminus of
the main sewer, there are two suspended
layers of Coke 12' thick throughi shich
the sewage must pass. The upper one
holds back the course sludge, white the
lower effccts a partial filtration or strain-
ing of tue sewage before it is taken hold
of by the purnips. Every sveek %he sewage
is shunted from one receîving chamber to
tise other, and the clogged coke of the
upper strainer is entirelv removçd,
hoisted ta the drying ovens, and finally
consumed under the boilers as ordinary
fuel. The sveekly removai o! clogged
coke from the upper strainer is about 5
tons. In my opinion tl * e clogged coke
sbouid be removed rit more frequent
intervais and the coke shouid be, not
commercial coke suchi as I saw, but
breeze, or ordinary coke broken up into
very smali fragments. 1 believe the
specîfication of the Sanitation Company
demanded "breeze," but since the plant
bas been turned over te the corporation
of Reading, severai changes for the worse
seem ta have been mnade. Durmng last
August the cost for steamn coal svas $72
for 48 tons. In addition te ibis 16 tons
o! coke from the receiving chambers were
burned. The total quantiîy o! sewage
pumped durmng that month svas 49,180,368
gallons.

The cost o! this plant bas been given
to me as under :
Psînsping station conipletc, wmtb one

pump and t%%,o boilcrs .........
Th'le Pipe uine.................
Site for disposai wvorks ..........
Rîght of way .................
Iran structure for filters conspiec, in-

cIîing viaduct over crck and ail

31,000

1,700

acccss&ies ................... 62,300

$ î6î,ooo

As one-half of the upper filtering area
is said ta be generally out o! aperation
for cleanmng purposts, it tollosvs that the
daily flow ai sewage treated (,1,586,463
gallons) passes through the upper filter at
the rate of about 2,286 gallons per square
yard, or i i million galions per acre. AI-
tbaugh this seenis an enornîously rapid
rate, it must be borne in mind thmt the
second filuer below svill pass the effuent
fromi tite firsi filleci ai Only hsit te above,
rate, and that, svith the large amount o!
aeration obtained, net only by falling
thtougli the 8' 6" air space, but tbîough
the last filter, very geood resuits can
certainiy be looked for. As a matter o!
fact, a very [air sample of effluent svas
coliec'ed by me on the 4tb instant. As
regains cost of iabor, ib is safe to say that
four men and a foreman coulti very weli
attend te the filters, although at present
three foremen and eight men are em-
ploycd by the corporation of Reading.
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