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THE 0XYGEN SEWAGE - PURIFICA-
TION SYSTEM.

The town of Halifax has had the Lonour
of being the first community in England
togivea tral to the oxygen system of
dealing with sewage, which has hitherto,
says the Coutract Journal, only been in
active operaticn in certain public buildings
in Ireland. The principle of the process,
which is the joint invention of Mr. W. E.
Adeney, F.I1.C, curator in the Royal
University of Ireland, and Mr. WV, Kaye
Parry, M.A, AMLCE, M.LC.E.L, lies
in the uulisation of the action of specific
micro-vrganisms,  The theory of the
authors of the scheme is shortly this.
These saprophytic organisms are those
which live on dead organic matters, the
germs of which occur practically every-
where—in air, m water, and in ordinary
soil. They will quickly grow and multiply
in water-carried sewage, and these micro-
organisms will bring about the oxidation
of sewage matters and change them into
harmless forms, provided that two condi-
tions cssential to thein healthy life process
are mantained in the liquid sewage during
their activity. These conditions are—a
continuous and ample supply of air to all
parts of the said hqud, to afford the nec-
essary oxygen to the organisins during
their life processes, and also the preserva-
tion of the liguid in a neutral or slightly
alkaline condition during the activity of
the orzanisms. These conditions being
maintained, the organic matters contained
in water-carried sewage undergo two dis-
unct stages of chenmucal change.  Durning
the fust of these stages the organic matters
suffer o coniplete alteration, amd are mostly
eniitely comdited o carbonic arid, am-
Wonid, abid waiei, valy o small quantity
of organic imat’er remains in selation at
the completion of this stage, and it has
been onidoad and su much Ll".anb'(’d in
iaracter fioin tiat of the uaiters origl-
nally preseat in the sewage that it 1s no
longer of danger to health ; 1tis, n fact,
siwnlar 10 Jiaracter to peat and to the
huwmas of oidinary sul. The neat stage
of change which follows proceeds much
more slowly. Dunpg 1ts progress, the
ammounia osiginally present in the sewagye,
and that formed duning the first stage of
change, 15 gradually converted into nitric
acid. Such s the theory of the inventors
as it is proposed to put it into permanent
practice in Halifax. Up to acertain stage
the pwmifying process runs on the lines of
the ordinary scwage-farm system, bat, in-
stead of the liquid sewage being filtered
over land, it is conveyed to another tank
and treated with mitiace of sada, the third
and last of the chenical processes. This
tank is cylindrical in shape, and built on
the Dortmund principle. Inits centerisa
pipe, down which the liquid passes, the

object being to allow of the subsidence of
any solids in the water as it again rises to
the surface. The use of the nitrate of
soda is, it is stated, to supply oxygen to
these micro-organisms in the iquid which
will enable them to exist until they finally
complete their work of destroying by the
process of oxidation and reduction to
simple, barmless substances of whatever
sewage may remain in the water after its
treatment. Briefly set forth, the advan-
tages claimed for the oxygen system
are—a perfectly harmless effluent, ob-
tained without the expense of land treat-
ment or filtration ; less sewage sludge,
and a better and more portable manure;
great economy with regard to chemicals
employed ; simplicity and inexpensiveness
of the purification process ; smallness of
the space occupied by the works, and ab-
sence of filter-beds ; the dispensing with,
In many cases, the pumping required bv
any other process ; comparatively favor-
able capital outlay on works; facilities for
dealing with flood water, theliquid accom-
modating itself automatically to the great
variation in the rate of flow; the facility
for future development to meet the de-
mands of increasing population ; an entire
absence of offensive odors; and the
adaptability of the system to the purifica-
tion of the sewage of large and small
centers of population no less than to in-
stitutions and isolated buildings.

STORM WEATHER.

In a recent paper Mr. Arthur N. Tal-
bot impressed'upon the Illinois Society of
Engineers and Surveyors the necessity of
more careful and systematic study of
storm-water difficulty in connection with
sewerage schemes. The amount of storm
water depends upon four principal con-
ditions—amount of rainfall, character of
surface and sub-soil, slope of surface and
general inclmation of whole drainage
area, und position ot the streams and
shape of the district. Data as regards
rainfall is most inadequate. As a rule it
is deemed sufficient to record the monthly
averaye, and probably the daily maximum,
A raunfall of 6 inches in a day may give
3inches in one hour, or even two inckes
in twenty minutes. In either case most
sewets would be severely taxed. A heavy
yeatly average may be made up by a con-
stant drizzle, while a very low yearly
average may be made up by two or three
tremendous downpours. Therefore a
self registering rain gauge is a necessity
to municipal engineeis. After consider-
able study and observation the reader of
the paper compiled all the rainfall records
available, and drew up two curves, one
being of rare and the second of ordinary

ainfalls. He briefly summarises the re-
sults as follows : The equation of a rare
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f rainfall in inches per hour for the dura
ion of storm 1 expressed in hours, This
rate is probably not exceeded once in
fifty years. The equation of ordinary
1’7
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maximum s y= using the same

nomenclature as before. Storms reaching
values given by this equation will occur at

a given point two or three times in tex
years, and so the equation is of great
value for use in ‘proportioning sewers.
The whole rainfall does uot reach the
watercourses or sewers. Morcover as a
rule, 6o per cent. of a downfall finally
reaches the watercourse, only 4o per cent.
will reach it in the time which it took to
fall. It is safe to ussumethat in cities the
flow will be 1 for roofs and 5o to *4o for
streets, courts, etc. Suburban districts
will give “3¢ to "o of the rainfall if paved
and sewered, but if only sewered and not
paved probably not inore than ‘20. The
actual rate of rainfall causing the maxi-
mum discharge from a given district will
be the rate of rainfall which may be ex-
pected for a time equal! to that necessary
for the storm water from the remotest part
of the drainage arca to flow to, and
through the sewer to the pont under con-
sideration. The intensity of the maxi-
mum storm will be considerably less fora
long area than for a square one, though
topographical features may modify “this.
For an average district the ratio of the
length in feet to the square root of the
number of acres is from 300 to 360, for a
compact district from 200 to 250, for a
long distrigt about 500. The formula of
Mr. Math for determining the flow of
storm water is much used in America.
It is as follows : storm water in cubic feet

per second per acre=/r (%) 1/s. S s

the mean surface grade through the drain-
age area in feet per 1,000 ; R is the drawmn-
age area in acres ; » the rate of rainfall in
inches per hour ‘“‘during the period of
greatest intensity”; fa co-efficient rang--

ing from ‘31 in rural districts and suburbs
to ‘75 in well-built cities, with ‘62 as the
mean value. But this formula, and those
employed in Europe, do not take into ac-
count the shape of the area, which may
often lead to mistakes.

THE DISPOSAL OF REFUSE IN
BIRMINGHAM.

A verv excellent example 1s given by
the sanitary authorities of the city of Bir-
mingham i the well systematized way in
which the garbage of that great city is dis-
posed of in such a way as least to endanger
the public health. Mr. Shaw, in dealing
with the subject in his “Municipal Govern-
mentin Great Britan,” gives a full descrip-
tion of the plan adopted 1n Birmingham.
Here an especially designed ash-tub is
supphed to each house for the reception of
kitchen and other solid refuse, as well as
ashes. The contents of these are removed
periodically, and taken to one of the re-
ceiving stations, of which there are several,
to all being assigned a position on one of
the canal wharves, Here the coarser re-
fuse is committed to furnaces, which num-
ber some fifty in all. Of the rest, of some
a mixture is made, constituting a fertilizer -
which is promptly removed by means of
the canal boats and sold to farmers, while-
for the most part it is turned into a dry-
powdered fertilizer in special evaporating
machines, worked bv the heat generated
by the burning of the coarse refuse. Of
the latter, what remains after the action of
the incinerators is a quantity of “clirkers,”
used for road mending and making and
for concrete and mortar. The extensive
car.! s.<tem of Birmingham naturally is
a great aid in the establishment of so
complete an organization by the Health
Department. Many boats are possessed
by the sanitary authorities for the constant
removal of the manufactured fertilizers,



