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diily for six days in the wetek, while tue average renov'al of
orgia*. inatter (albntnaîîioîd atinînoun), and bactcria %Vas 95 anti
o8 lier cent., respecltvely. lis 1894 Col. WVaring institnlcd e.
l)eriltieiits l11)01 sewage putrification ni(led by foreed acration, at
Newport, RZ. I. Tiiese werc continnied during five ntis [ront
M\ay tili October, and the resuits set forth iii a pamphlet wiiiciî
aso contaitis a synopsis of lthe citeinicai work and inîvestigationî
carîied ont sinnilanconisiy by Geo. \V. Raife, A. 'M. (Hlarvard>.
'rhu \viiiowv Grove Park (15 utiles front Piiladcipuiaý scwigc
disposai plant wvas constructed siiortiy alter tupon the prin-
cîpies evoived by the Newport experianielts. It is siipiy cois-
postd of a set of strainer aîîd acrator beds, onc-cigltii acre iii
extetat iii ail. 'iThe sewage appied daiy is assuimed to bc frot
6o,ooo to îoo,o00 galions. 'lic rcsulting eflîntent at date of nîy
visit on1 ôtii Sept. %vas very good, cicati aiîd odoriess, and tue
inost of it was i daiy use for sprinkiing thc lawvns and rond-
wvays at XVillow Grove. 1 Iound, lîowcver, that lte rcciving
vcil was cloggcd witlu hard comîpact sewvage e the depîli of 4
[cet. Thiis wili have to bc rcanoved eventnaily by liand, as it
canniot bc punipcd up. The nati i charge in"frnîced mie tuaI
the plant liad been one year in operation, snd tat the ctrailler
beds have to be ovcrlanuled every season (six months), and
the niateriai waslted and reînrned to its place. Tis, lie says,
occupics îtrcc mets duritîg a weck.

As to tue conc1uiýioins arrived at by the cheaîist iii charge
during Col. Waring's Newport expcrinieits, tlicy indicate
ulîat a strainer tank cati rcmo0ve 40 Pcr Cent. Of the Ilitrogeixous
mhsster iii ordiniry secwage, if titis sewage, rouîgliy straiiied and
frcc front nîud, ks applied coiitinîiously, at a mninimumn rate el
3.0w,000 galions daily lier acre; aiîd tiîat ant acrator lied oiîe
acre in extent, with nîitrification properly establislied, and
proper mniipulation, wiii remnove 95 per cent. of the organiie
ititrogent of a strainer efflucent, applicd at a rate of at lcast 8oo,-
ooo galions daily. It wiil do so for ain indefinite pcriod, under,
of course, propcr condit.ionis of îvorkiîîg. Thîis mecans tiat Y/&
acre of straitiers, and i acre of acrators (i/j acre iii ail), wvili
suffice for tue trcatment of tue scwage of i0,o00 people at the
rate of 80 gallonîs per capita. 1 have been unable to obtain the
cost of tlîe \Villoîv Grove plant, now about one year iii opera-
tien, wlîiciî includes tue puiii lieuse, pumpl, blowcr, inasonry
and concrete work, filtering mnaterial, aîîd ail accessories;
lience, ht is diflicuit, *niay impossible, to compare ht ii the large
and practical way wiîiî otiier înctlîods wlîiclî will be discussed
furîlier on; but, front iy own actutal observation, --mi tlîe state-
menîs of tlîe mis iii charge, I ans of the opinion Iliat tlîe con-
clusions reaclied by tue exper;.uiiters are quite in accordance
wvith tue actual workiîîg 01 îlîis vcry valuable sysîeîîî of arti-
fcially aerated bacterial filters as clained by the inventer,
îvhose tlîeory regarding "Bacterial oxidation " of scwage is
pretty generally nnderstood.

Reverting te tlie Massachunsetts State Board of Hcalîh ex-
perinients with coke, I nlow quote an extract front page 480,
report 1896, whlicli stiiiis ni> the immtense valise of tuis materiai
as an aid to scwage purification, and especially as a siudge
relainer: *\Vlîen Coke Breeze cati bc obtained, and the
sewagc givcn a preliniiinary treatînenit before saîîd filtration, by
being passed tlirouglî this breeze at a lîiglî rate iii gallons daiiy
lier acre, tue orgaîuîc inatterb cati be remioved frontî tic entire
body 0f the sc%'-agc ab conîpllctely as chinical precipitation, re
iîîoîes tiieni front tue mîain body of the sewage. There is l1W
snlting slndgc liquor frontî tlîis coke slraining process, and the

clogged cokt cars lie rcîiowed [rui liane t tinte aîîd bnrned.
the sludge being of course lîeld by, and bnrned withl il.

"During soute of the experimenîs 13.8 cnibic yards of coke
per million -allonis of sewage filtercd wverc rernovcd, dricd and
could have beeni nsed as ordinary fuel. By straining tbrougli
coke we have renioved during 189)5. 54 pier cent of the sludge
(aibnnîinoid anmnonia) of tue sewage. The latter lias beeni
strained at tan acrage rate of elle million gallons per acre daiiy.
and thie coke strainer contained froni 6 to 8 nches in deptlî of
coke. The coke as known as breeze (screeniaigs front ordinary
coke). At tue Lawrence Gas Works wvhere it is obtaincd, it
is uscd nnder the boilers, and estinîatcd te be wortlî one-fourtlî
as mucli as the stcam coal, or, front $1 to $1.25 pier ton; the
anlounit used has been 10 cubic yards per million gallons of
scwage strained, and, as a ton of coke occupies about 2.3 cubic
yards, the sewvage lias been purified, to the extent given, at a
cest for cok-c oi $5.43 Per million gallons of sewage strained.

csliiiiig the coke to bc worta $1.25 lier ton. 13y titis tieîilod
WC t enove the siudge front lthe Cltire body or liqntd, aîîd gel
ridi o! tue coîîceîatrated sidge liquor wlîiclî restilis frot sedi-
icntatioii, or aîîy clicinical prccipitation proccss, and, it

sec uts tîtat tue coke is as vaiable for combustion aler uise
iii the strainer as before."

1 inay add titat iii tue co!ke filter experiments of 1895. the
reicivoîal of organic niatter aîîd bactcria, at a rate of 260,000 gai-
lotis per acre daily, for 6 clays ii lthe îvcek, was 95 and 98 pet-
cent., respecuîvely. Noîv. slnidge resuliiîg front sedliinentatiot
or clîeîîîical precipitation conlains go per centt. of water, tue
latter beiatg scparated [ront tue soiids by a iost exiîeisive anîd
dirty mîeîlaod of pressing. Evei tdieu, tue restîltiîîg cake coni-
tains 5o per cent cf watcr, and, usîaîg tue uime and aluna lire-
cipitalion- process (probably the bcst), tue îlressed sitidge wvill
aittount t0 ciglit tons per miillion gallonîs treated, eqîtai t0 4o
toits as swept front the tanîks. As one-itaîf of tue presse<i cakc
consists of water, the dry solids are equal to 4 toits lier miillioni
gallois of sewage. In the Lawrenîce experiîîîeîîs above qnoted,
tue sltîdge wvas reanoved by buniîg at a cost 0f $5.43 for coke
lier mîillioan gallonts trcated, wlaile, iii aîy clîcîîîicai pa ocess, 8
toits of seii-fluid, evil-snîelliîîg cake arc produced aI a licavy
expense for filter presses, cloîi -aiîd labor, and afterwards tîte
problcîîî o! getting rid of his foui asset lias t0 bc faced, sitîce
it is utterly futile t0 îlîink of selling titis cake to farîiners. anîd
the furîlier expense of carîiîîg it away mîust undoubtedly lie
laken mbt consideration. Iii Englatîd te cost of prodîîciîîg
slndge cake inay bc taken, at lthe îîîajority of works (accordi,îg
t0 Santo Crisp), at 2s. 6d. sterlinîg per lot; aaîd tue saisie atior-
iîy states tlîat altîtough it is soîîiîîînes sold for a trifle, or lakeai
away by farniers, the latter arc as ofteîî paid to remove il. liu
tlîe vicinity of large cities it lias btèen dng mbt tlîe groutid, or
spread out to dry, but, lîowever, lîandled or disposcd of, it is aus
undoubted nnisance; lience any inetlîod of sewage disposaI
whlereby tlîe sludgc difficulty cati be eliaîîitîated entirely, mtust
reconîeîd itself te practicai meis. In estiîîîating tue cost of
sludgc retioved (lier iîîillinn gallons of seivage treatcd), by coke
straiters, as against sludgc pressing ;sito cake. ive have rotigly.
îakitîg tue Lawrenice prices of maîcrials tised:

DY COKE er<ANERS.

Say 41%- tons of cokep ' $.25 ........................ 56
13Y SLUI>GE PRESSING.

Piesbiaîg 8 tons sludge cake at 6o0e.................. $4.8a
Carîiaîg away 8 tons, ditto ......................... ....
i,ooo lbs. crude aluin at $25 per toit................... 12.50
i,ooo lbs. slaked hissîe at $9 pier tort ....................... 4.50

Required for precipitation of one million gallons
of sewage .............................. $18

Tlierefore, is thîcre aîuclî t0 be said iii laver of coke as a
strainer, as coîîîpared wiîh any prccipitaîioîî proccss; whîile, tue
cost of buildings, tanks, aîîd thie other accessories required in
tue last naancd process, wvill certainly coutiterbalaace tlîat of a
[tîrnace, drying ovens and chîimney necessary for clogged coke
combustioni. The Pcînsyht'aaia Sanitation Comanty of Phila-
delphia have taketi advantage of the foregoing facts as regards
thie valuable propcrties of coke breeze and aerated sand aîîd
gravel filters, in Ilîcir sewage disposai plant ceced at Reading.
Penn., whîiclî lias beeni in very successfui operation for the hast
year and a hialf.

The populptioti of Reading is about 8o,ooo, as 1 amn infortned,
but so far only about 25,000 people conîribute to the sewerage
systeni. The average daily Ilow of sewage treahed by the Phila-
dciphia Sanitation Co.'s works during August hast ivas 1,586,463
gallons. Thiese works comprise a vcry hîandsome pumping
station situated at 6th and Canal streets. This station includes
two large receiving reservoirs in which the coke strainers are
îilaccd, two large punips of 5,ooo,ooo gallons capacity cadi, flîrce
65 h.p. boilers, drying ovens and tlu chimney stack, vhticli
veattilates tue rccciving chambers. A force Maini 7.200 feci iii
length conducîs the shrainied sewage aloaîg te baniks of thie
Schuylkilh River to îhe filter bcds. These filter beds comprise
at area of 25,000 square feet, or flfty-scvcn hundredtlîs of at
acre. One-haîf of this area is supported by an iron structure,
and is at a level 8 feet 6 inches higher than the hoîver haîf. Tlîe
tiplier bed-î are divided np mbt len conîpartments, each 25 feet
by 50 f[ct. Iron pipes resting upon beanîs and girders, sup-
p.-rled by iron columns. carry te filtering maberials îvhiclî con-
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