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blocks of white stone frot Thunder Bay. Limestone
is said to be abundant in the southern peninsula and
the eastern countes. There are quarries at Queen-
ston, Merritton, Beamsville, Wolfe Island, Guelph,
Ottawa, Belleville, Huron county and other places.
Marble, if one may judge by the number of exhibits,
is eve more ahundant. There were twenty-eight
exhibit, of marble but most were by the Bureau of
Mines. There were all colours-hviite, black, grey,
green and shell pink. There was one piece of
statuary marble sculptured ; but in most specimens
there was some marking. The specimens were said
to have been ail taken trom the surface or near the
surface and a more unitorm and better quality is
promised for deeper development. When will this
development take place ? The principal beds of
niarble in Hastings, Leeds, Renfrew and Frontenac
counties are not far away from the principal building
centres on Lake Ontario ; and the Thunder Bay
district, which supplied the remainder for this exhibi-
tion, is easily accessible by water. It seems safe to
predict a market, if wealth continues to grow as it has
recently. The use of good material in building will
easily become a commercial necessity, and nothing
will have a more important influence in developing
good architecture.

THE SEWAGE DISPOSFL O SUBIURBAN HIOUSES AND
UlLIC INSTITUTIONS.

IfY DR. P. IL Bve,
it gives me pleasu re in complving with y our invitation to prepare

a paper on some s:niiry problem cennected with your work, to
present a paper on the title inîdicated, as being of extreine ima-
portnc;e, connected as it is, directly with the problem of " Pure
Air in ilonses' whicli I discussed before 1ou last year.

\s we are welil aswaire, there is a ioie or less iarked differ-
ence iti hefl air t cotiitry places and of towns and cities, indi-
cated by a small excess Of carbonic acid (Co,) in the latter and
the absenCe of ozone, or oxygen in a nascent condition, due to the
excesve presence m towns and cities of Organic matters on the
smi fce, in hnuses, lanes, maniire lieaps, drains and se on, con-
stantly mber dcay or reduction to simple compounds by
tic action ofv t tious livimg orgmisms, eseiially eeiwhi h
utilize oxygen in (tlii hinlogical processes. Some ies they
find ihis oxygen in the organic compound itself, especially in the
azotiic or nitrogenous coipouinds but ase in the ca bon com-
pouînds of a starchy character ; in other niid under ordinary cir-
cuistances, they utilize the cxygen free ini the air. As will be
supposed, Ihere are different species or classes ef i his minute form
of largely vegetable life, somte of which do not thrive in free
oxygen and air and some forms wiat lise withinî the bodies of
animals and ext ernal tolhein ii frec air as weil.

To the first cIa-s Pateur long ago gae th ane an-acrobes or
microbes lîvnig apiar t froin iir, and the second be called aerobes
or ihose whitch require fice oxygen for their developiment.

'[he ti o classes hise properties diffTring more 0r less fron
one ther, 011 .t>spt-cîally peculiar to m-arotes beîig the liqtuefly-
ing of org;nic comîpouiils by growiig into tiese aiid reali dis-
sociating tIhel solits, as, for instinc, gehatine, foriiig, of
course, hv-prodcts tdi iîng tie process hili of gaseous and liquîid
character. TIh constitution of t lese ,lieical coi 1 tnd s vaies
that of the gases b'ing priicipally COQ, 1ILO, ll S, and many
highly organized volai ile componds, sueli as thosiiten og by ic
breath of m;un and animaIs, those from the many tiods and fiuite,
wich evelop dur ing thlir mellowing and tdear, and especially
the extremely unpleasant (inimafions gioxe off fi puîrifvig
meat, fisli and the solid wastes, ,hich pass of fo the sewers as
excrtat, and kitheien anid louse ia cf e . trt if is a
fortunate fact that the products ofarobie detcImpositioi are less
disagreeabîle andtl ijurions t hon those firtom an-atecbic deni y, sntee
suh ai-e those which arc mosf ct p air fi
surface de-onîmposition of outside miatter everywhlere. With tese
preliiniiiary reimiarks it -, ill be asy te sei someihing of the nature
of t lrebiem to be del with in liposing, safev ;imi conven.
îently, the boue waes whilb go by the iaine et sewag, or
those matters whicl art coueyed by water into undherground
piipes or- sewcrs.

It is lt' experin ef very lotal lihltli flictr, nid a source
Of constant diffiicul t t e l o'roviiicial l r, that in those town
wier n siwl'rag stem does nol ist and in man hoiuses ini
flie sbuIrbs o f towns, t've wherc suclî systems are, in rural
disft i l-s o nd mii tit' la-go temporary suiniimer resorts, hotels atd
cOt tgs, th problem of what to do with excretal imat ters, both
aimiial aid segeahl, lias been everyniwrc, if noit diffiult, yet
the mne-- constant int' wh i the local boards liave to deal witl
in the ilattr if n iso -s, ;id whch in iii mniy tss proves the
nist constant dan îîgt'r t thei household îltl im'diitt'l v iiterested,
and wier streains or lakts are polluted, not îînîfreqitenitly lias
becom- th l ctsinn em suddn and srious out break of

typhoid fever rdiat iho'l disease. flie fict tlat 253 ex;unina-
tions of waterî wer e iad dui ing flie past year at tlie Provincial
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Laborautory, most of tlem due te out breaks of typhoid, shows that
the causal relationship belwseen polluted water and typhoid and
diarrhoe a is well recognized, and genieral observation, as well as
laboratory work is quîite agreed as to file diîect connection he-
t wln such pollution and sotie actcumulaiion of decomposits of
animal or vegetable imatter. Privy vaîults, deep pits, or cess

pools, constant contmination of tlhe area around fte louse
pump with kitchen washing- and slops of es ery kind, oltl stables
and baniyads, soakage frotm slauglier houses, the wvastes from
cheese factories and crunieries anîd the heaps of refuse fron
canniiiiig fctoi ies, and inded every kiînd of manufatory in which
organic pr ducts are used, may become direct means of pollution
to wells and sources of piuiblic water, and nmny are moreover the
cause of serions injury to health froin their creating effluviumn
nuisances.

Now, îtrlîas, gentceien, as it may I-'e illy occasioially tlat as
arbitects you ;are calltd upon to deal w ith more than one of these
sou ces cf il-health, siz., this one of the disposal ofhouse se'age,
including extreta, lthlieni anit chamber wastes, in placei- wlicre
there are no public seers, it is most essential that sone
gtneral principles shtuld be laid down and acted uponi with a
view te the safe, economical and aesthetic method of disposing
of such organic wastes.

Probably every one lere accepts the theory tiat in the economy
of nature nothîing tan be lost, or that maiter is indestrutible,
and perhaps ail will, in a general way, agree flat whatever is
yielded by the soil, as, for instance, the potash, phosphates,
ammonia and se on, whidi are contained in the grains and other
fruits of the earth, shouid be given back to Mother Earth for her
goodness to us. Se in spite of man's foolish waste and ignorance,
they ultimately are returned to ber, but at an enormouis ,cst of
time and energy. Carried te the sea, sewage will forin depiosits
ultimately forming new Iand, or in solution will beconie the food of
microscopie vegefable ferms of many species of the deeper ocean
planton and of the larger plants of the ocean littoral, which in
1urn becomîîes the food of flic microscopic infusoria and finally
thel fiod of fishes, moliuses and other sea aîimas, and so is
brouîglht back finally as food to man. Were w' intelligent and
carefuîl we would see to it that net a single poind of organie
wasti' matter is allowed to decompose out of its place, in other

ords, Io se at as te return to the arth every ounce otC, H, O,
and N, which taken froin the humus or upper layer of soil is year
by year being used up by cu!tivation and must be returned there,
if fertility of the soil is te be m-intained.

As however, it is fouind in practice in most parts of this country
that there is a lack of appreciation of the manureal value of such
imaterials, and that the adoption of wlat is known as the dry-
earth system in houses and institutfions ihas not proved free from
objections, owing to neglect te supervise it carefîilly, owing to its
tuimhersomneness, and as mnoreover if does not do away with
either the need for water pipes and a supply of water being laid
on in the better houses, or of the need for disposing of the kitchen
and chamber wastes, in any case it is evide'nt tiat ithe growing
appreciation of modem conveniences in houses is demanding
some systematie method for dealing with ail house wastes,
whether for kitchen or closet by the water-carriage system.

I propose, therefore, to indicate hows in practice such a systeni
may be established, at once efficient and economical. Ili the
ainual report of the Provincial i36ard of 1lealth for 1898 a chapter
is devoted to " The Biological Principles Involved in the Purifi-
cation of Sewage," which te those interested will be found te
contain a very full discussion of the scientific principles of this
whole matter. There will be found a table givinlg the average
analysis otf town sewage. Whiile probably less concentrated than
the sewage of a single house, siice it would contain water from

factories, from sub-soil draiînage and so on, yet il wili very
wel serve as an illustration of the contents of sewage. It is as

follows :

i. Solid matters in suspension-

(a) Organic ...... .20 grains per gallon.
(b) Mineral ....---..-..-. 10

Total.-.. --- 30

(2) Solid matter in solution-
(a) Organic ........ .... 20 grains per gallon.
(b) MineraL ....... .... -50

Total.... ...... 70

Or expressed in parts te 1,000,000 such a sewage would yield:
Solids in Free Albumenoid

Total Solids. Suspensfon. Chloridne. Animoiia. Annillonia.

1428.0 parts 428.0 parts 120.0 50.0 parts io.o parts

Assumring wh-fiai is in experience ample, 2o gallons per head per
dien of sewage, il will appear tlat for tn ordinary dwelling with
in inniates, wvith a water suippily laid en, there will have tt be
disposed of daily oo galois. By reference to the anîalysis if is
clear that half tlic organic matter, or that in suspuIensiol, could
easily be remioved h any crude filtering met hod, as by a screen,
a grit chamber, or even hy passage over coke or some rcadily
destroyed material, should it become clegged.

Assumninîg, hIow ever, that ail fic e aferiais ar- carried fo a

counmon recepatle or tank at the end of the huse scw'r, there
w'ill be deposited daily 8,ooo grains of orgalic matter, whrlicr

suispended or in solutions, and Il2,oo grains of minerai matter
or altogether some 3 lb., cf which two-fifth is organic, or i,
capable of undergoing decomositioi, mosf f whiich wiii gradu.
ally be carried away whcn dissolved in fe 2oo gallons of water
daily passing ito the receptacle, tli balance of carbon gradually
being deposited in the tank. of the minerai natter 50 parts are


