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THE UTILIZATION OF SEWAGE SLUDGE

(Continued from page 422) -
by mechanical action alone was not a success, and of all
the various proportions of humus and ripe sludge mixtures
made with the view of encouraging separation, the best re-
© sult was obtained where the smallest quantity of the former
was mixed with the largest proportion of the latter. This
is understandable when one remembers that the “humus”
contains 5% to 6% of nitrogen and the oxidized sewage ef-
fluent conveying it has in its composition a sufficient quantity
of nitrates to arrest putrefactive tendencies. How long this
humus emulsion will remain a jelly it is difficult to say, but
there are samples on the works which still retain that jelly-
like character after exposure to the atmosphere for six years.

The ‘third is not the least important function of this
lagoon. Water rises to the surface when fermentation 1S
exhausted and frequently when it is quiescent, when it may
be decanted direct to the filter-bed. When one remembers
that by reducing a 90% to an 80% sludge, one gets .l’ld of
one-half its water-content, the importance of decanting as
much liquid as possible is evident. It has also been proved
that additional advantage is gained by providing deep la-
goons, thus supporting A. J. Martin’s theory that the deeper
the tank, the denser the sludge obtained; at the same time
* the benefits in this respect must be measured by the degree
of emulsification obtaining.

Drying Beds

The rotted sludge or residuum of the fermentation pro-
cess is pumped direct to the drying-beds which are in the
immediate vicinity. They consist of plots of engine ashes
150 ft. square and have a total area of 54 acres. {Xll ti}e
plots are under-drained with 4-in. agricultural tile-pipes 10
herring-bone fashion (see Fig. 4) toward a main leader
which, conveys the drainage to a well, whence it is pumpe
with water decanted from the lagoons to a percolation
filter made for the purpose.

Each drying-bed is formed by earthen banks about 2 ftt-
high., The area is provided with a system of permanen
2-ft. gauge tramways—laid to suit loco haulage, thth
steam and electric battery locos (see Fig. 7)—and provided
with conveniently placed turnouts and crossings to_allow
temporary rails to be laid through the beds for the collection
of dried sludge.

he time required for drying
but in dry weather it quickly crac
shows the appearance of the slu € it
Fig. 6 thirteen days, after it has been deposited. When 1
has become sufficiently dry to be lifted in lumps (see Fig. 181)
it should be conveyed to the tip, as it is troublesome to tde
workmen when it gets into the dry-as-.dust state; mdeTeh )
eye protectors have had to be provided n syclt: CASeR: -
" embankments which are being formed of the c_h'y sludge :.}1;9
about 15 ft, in height. When the lumps are tipped over, =@
embankments, the drying is completed, and the est1ma4lggo
for calorific value dried at 212°F. give an average of in-
B.T.U., or something similar to the calorific value of ordin
ary house and shop refuse as burnt on 2 destructor.

varies with the weat.:her,
ks and admits air. Fig. 5
dge three days, and

Process Complete in Itself

I dIt should be clearly understood that
sludge treatment is put forward as a com :
itself, just as the Im}})mﬁ’ tank process was put forwardtiby
e German engineer, but without in this case any suggesd9n
that the effluent from the sedimentation tank could be I]S-
charged into a stream. It effectually converts an exceedingly
offensive colloidal mass of sewage into a dry substance,
Which might be kept in one’s office for years without giving
off more odor than would garden soil in §1m11ar cl.rcum;
stances. This conversion is accomplished without nuisanc
at any stage, and judging by pre-war costs the expensle is
_ similar to that incurred by London and Manchester. In &

i i bmitted to the Drainage Board
i o iven as follows:i—

in June, 1914, comparative costs were g

this process (_>f
plete process 1D
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Pence per ton.

TOnAOnU R & A D R B P e S 5.6
Bitraingliarn’) i Rty S i e o e 5.7
NI OO 5 2l 4 o aPile o e Ve ettt b S e SR G S SIS 6.9

The figures for cost given by the Royal Commission on
Sewage Disposal are as follows:— §
Pence per ton

(90% water).
Seg: fisposal - aiws phlisreiniines o EESFUNT 4.1 to 6.9
Trénchinig. yin: S80Il vie gt racia M 4.0 to 7.0
Pressing (for large towns) .......... 7.7 to 12.6
Pressing and burning . ... .. aie 18,0

Comparing sludge digestion at Birmingham with these
figures, and assuming a wet sludge containing 90% water,
it is approximately 5 pence per ton.

Cost figures are bound to vary, and in comparing sludge
costs care should be taken to see that the percentage of
water in the sludges coincides. Another statement showed
the ¢ost to be 6.3 pence per ton of sludge (86.6% water)
made up as follows:—

Statement of Cost
1. Cost of tankage, digestion and pumping to drying

beds:—

£= 8

VIR EIaR s G L B m aiite, 7 S SN o 8 1,622 10 0
oAl i s B o Kot St e G 91.0:.5:0
Stores, el Lris bl Ral s LAY LT 90 19v20
Repairs; etey s v ofs Sl g anh vin 22 10 0
Water ‘charges ' .. ...vasos e vmnan 75 5 0
£2,520 19 0

The volume of sludge dealt with was 260,000 cu. yds.
Approximate cost per cu. yd. of wet sludge, 2.25 pence.

2. Cost of drying sludge, lifting and carrying to tip:—

28,816 cu. yd. of dry sludge ........... £990 17" T

Cost of cu. yd. of dry sludge .........

Cost of cu. yd. of wet sludge .........

By adding (1) and (2), wet sludge 86.6% water = 4.7
pence per cu. yd., or 6.3 pence per ton.

That the scheme as illustrated at Birmingham is as per-
fect as it might be made, the writer does not claim. It has
been an experiment, and has been extended from time to
time always as an experiment. The great tanks and lagoons,
with a total capacity of 28,000,000 gals., have been built in
a temporary manner out of revenue as necessity has arisen,
and the design or lay-out—apart from the biological side—
if design it may be called, is obviously an improvization to
meet current requirements and to obtain knowledge, rather
than a consistent ideal based on some well-tested prototyne.
Indeed our calculations were so far out of truth originally
that at one time we hoped that by an intensive fermentation
at Saltley, the 20 brick-built tanks, which have a capacity
of only 7,000,000 gals., would suffice for treatment of all the
sludge arriving there.

Suecess Depends Upon Nitrogen

The adoption of the scheme which has been deserihed
was due to the impossibility of septicizing sewage and sludge
together without nuisance. It has accomplished what it

_essayed to do, thanks chiefly to the consistent work of our

chemist and superintendent of works, but its final success is
dependent upon the profitable utilization of the nitrogen,
which up till now has been lost sight of in the predominat-
ing desire to get rid of sludge with a minimum of nuisance.
With the object of recovering from the dry sludge nitro-
gen and other products of distillation, a boat-load of it has
been sent to the Saltley Gas Works each week for Some time.
Absolutely trustworthy results will not be available until
more producers are installed there, but the gas works en-
gineer, Mr. Chaney, says that he is willing to give 3s. 6d.
per ton for it delivered in boat at the Saltley Gas Works.
The fact that they are possessed of a plant capable of
treating sludge for a moderate sum does not satisfy the
Drainage Board that they have done all that they might to



