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The one-ucre coke-bed wl the Northern Oulfull. 5
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From the results obtained it appeaved that a considerable amount
of purification could be effected by any material, the desiderata
evidently being porosity and consequent power of reabsorbing at-
mospheric oxygen. For foul water, sand proved too fine; whilst the
burnt ballast used was too coarse. Coke-breeze seemed to unite the
necessary qualifications, and, as it is also a cheap material, it was
selected for the further trials on a large scale. There can be little
doubt, however, that the question of cost of material should be allowed
to decide what should be used for a “filter” in any given place, since
the efficiency of burnt ballast or gravel may be much increased by using
a greater depth of more finely granulated material and by passing the
sewage at a slower rate. The proprietary * filter” excelled the coke-
breeze only in appearance, the actual purification effected by it being
not quite so great, while its cost was prohibitory.

In the course of the above experiments, numerous gelatine plate
caltivations were made, to ascertain the effect of * filtration ” upon the
number of micro-organisms present. The numbers found in the
“chemical " effluent before treatment in the beds and in the effluent from
the beds varied very considerably, those found in the bed effluents being
generally present in larger numbers ; but it soon became apparent that
the greater number of microbes afforded no indication ot the degree
of purification effected, although the presence of a large number of
organisms was evidence of the activity of the process of splitting up
the organic compounds in the sewage matters passing tbrough the
“filters.” A considerable reduction of organisms might have been
effected by the use of a finer grained material and slower treatment,
but the object held in view during the experiments was the attainment
of the highest degree of speed consistent with such purification as

ﬂf'uu‘llii remove all objectionable characters, such as odour, colour, and
liability to putrefaction.

IIL. THE ONE-ACRE COKE-BED AT THE NORTHERN OUTFALL WORKS
(BarkiNG).

In consequence of the more satisfactory results obtained from the
coke-breeze in the previous series of experiments, the Main Drainage
Committee of the London County Council gave instructions on the
E-Eth of November, 1892, for the construction at the Northern Outfall
Works of an experimental coke-bed, one acre in area,

The coke-bed was started on the 28th of September, 1893, and has
i'mt-p In use ever since with but little intermission. The following is
a list of the various experiments which have been conducted in this
bed and of the periods during which the bed was in use.

Dhate. | Nature of Experimont.

28 September, 1893 woe| Tofind the rate at which the bed e : : s e
Py lhﬂ:‘.-_l'mbcr.rlh'.lil ! Reating. 1¢ rate at which the bed could deal with sewage effluent,
""i jlml, Il:‘f-l P «o«f Tu find the maximum purifieation effected by the bed.

%0 JE:;?IHH: Resting, Fecding trough to bed being increased in size,

.t Inereased quantity of etuent supplied to bed.

Foo i » :
- Resting, Emptying arrangements being supplemente] by a
pum,

17 Novemboer, 1894
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Fras. 28 and 29. —Deposit from Crosspess crude sewnge all e of Lhe raw sewage were
centrifogalised and a micros: gjne proparation made of the lil'l.lllh-lt. This was
washed in acid, then in water amed finally stained with methylene blue, 3 1,000,

Figs. 27, 28 and 29 show the zoogloea-1ke masses see mingly of cocel, amd also the chains
:I|-_:-:I.I"_I|I |.'|' -'|[- e | :-.|j|'|_|||-|.'. ||'-'i ).




































Vitality of B. prodigiosus in crude sewage, 123

The results obtained were as follows—

inoculation of th:u
sewage with Koch's

Date of incoulation of Dwate of D i ® s
gwummlu%m ‘ﬁ;ﬂm ILLLITY . Hasults of the examination of the peptoneé
ﬂ"m hilers vihels. oLty of cultures, culturcs,
e | =T {7 ) PR N i, ekl
October 26 ... .. | October 27 | (1 Cholera vibrios present in great abun-
(Immediately after the I dance
|
|

vibrio) . ’
October 27 ... ... o 28 | (2) A positive result was obtained only
| with difficulty
S 23 ... s 5 29 | (3 Vibrios found without difficulty
B | B - | November 1 | 4) e 2
November 1 ... .. " 2 (5) Only a few vibrios could be found
i B + 3 (] A positive result was obtained with-
| ont much difficulty
= B .. S - 4| in Vibrios found without any difficulty
.. - ke o i 8 A positive result was obtained, but
only after prolonged search
e P P T 10 9 The result was negative
B 15 aas e B ]‘ {10‘} 1 Tl
T 24 ... el ] 25 (ll] LE] 1]
December & ... ... | December 6 (12) i i

In this experiment, as in experiment 1, there was a difficulty
experienced in finding the cholera bacillus in the peptone culture
number (2), made only the day after inoculation, Yet in both
experiments, no difficulty was experienced in arriving at a positive
diagnosis as regards number (3) peptone culture. otwithstanding
the enormous number of vibrios added to the sewage, they appeared to
die out much sooner than in the preceding experiment,.

Speaking in general terms and dealing with both experiments, it may
be said that under the above conditions of experiment the cholera vibrio
may lose its vitality in less than a fortnight (experiment 2) or remain
viable for nearly four weeks (experiment 1) when added to Crossness
crude sewage.

(E? Vitality of B. prodigiosus in the crude sewage at the Southern
Outfall Works (Crossness).

FEzperiment 3, October 24th, 1898,

In this experiment 10 c.c. of Crossness crude sewage were inoculated
with B. prodigiosus (platinum loopful from a young agar culture).
Although this micro-organism is occasionally met with in sewage,
it is very rare in London raw sewage, and is therefore to be regarded
as being in a sense an intruder, The tube containing the raw
sewage (+ B. prodigiosus) was kept in a dark cupboard at the room
temperature.

In seeking to determine the viability of this microbe in the sewage,
the following plan was adopted—From time to time, a loopful of the
sewage (+ B. prodigiosus) was taken and rubbed over the sloping
surface of oblique agar tubes. These were kept at the room tem-
gemture, and the presence of B. prodigiosus was readily detected by the

right red colour produced by the growth of this microbe in agar
cultivations.
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TasLE 8. Feamination of the Water of the Barrow Deep.

Total number of bacteria per eubic
Period of time after the discharge centimetre of water at the
DATE. of sludge when the following depths.
samples of water were
pollanked: S 40 £t.
15903, Burface. ’ ot bottoni.
Sept. 28th ...I Immediately e 940,000 13,000 140
Omne hour, average... T 32,700 2,910 690
Two honrs, ,, ... 1470 790 320
Three ,, BrE—— 340 140 130
Four el bl e 380 220 —
Sept, 29th ...| Immediate e e s 8,000 2,000 —
One hour, average... A i 21,400 G0 —
Two hours, ,, ... 6,200 T00 —_
Three ,, S 5,800 610 -_
Four ., i i 6,300 G0 —_—
Five ., i e 1,700 500 —

The hourly average samples were, as already pointed out, composed
of samples taken every five minutes during the hour.

Table 9 sets forth the results of the bacterial examination of samples
of water taken from other parts of the estuary, and also of samples of
mud and other materials taken from the bottom of the estuary, and of
sand exposed thereon at low tide.

No bacterial examination of the estuary approaching in completeness
and trustworthiness that which is herewith reported has ever been
undertaken. The work on board the steamer extended over 18 days,
and was completed on shore in about six weeks. Five members of the
chemical staff were continually engaged in the work of collecting
samples and of bacterial examination. No less than 555 samples in all
were taken from the water at different depths, from the bottom and from
the uncovered sands of the estuary. Some of the samples collected over
a particular area were, however, mixed before the examination was made,
and accordingly 119 samples were submitted to individual examination.

Feneral conelusions.

A general survey of these tabulated results proves that, with the
exception of one sample taken in the centre of the Barrow Deep, all
the samples taken in the estuary were bacterially better than those
taken in the river between the Chapman Lighthouse and the Nore
Light-vessel. Proceeding downwards from the Chapman, the samples
became constantly bacterially better until the centre of the Barrow Deep
was reached. The channel north of the Barrow Deep (The Swin{
was found to be quite clean, and was, bacterially, in a very gooc
condition; and the same can be said of the southern channels,
including the Black Deep, the Oaze Deep, and the Prince’s and
Duke of Edinburgh channels. In fact, it is not too much to say
that the area in the immediate neighbourhood of the Barrow Deep
showed no bacterial evidence of sludge. FEven the worst sample in the
Barrow Deep itself can only be considered to have contained a trace of

slndge deposit when it is remembered that sludge itself contains on an
average 125 millions of bacteria per gramme.
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