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4 THE UTILISATION OF SEWAGE.

gradually more and more urgent since the introduction
of the water-closet system.

Before describing the plan for the Utilisation of
the Metropolitan Sewage, it may be as well to glance
generally at the present state of the question. It is
now universally admitted that the method tried at
Tottenham, Leicester, and elsewhere, of precipitating
the solid matters in sewage by lime, or other cheap
substances, has not been a commereial sucecess. At least
five-sixths of the valuable matters contained in sewage
are not capable of being precipitated by any known
process, whatever chemistry may do for us in the future.
The sewage must therefore be used as a fluid; and,
though it might be desirable to obtain it in a more
concentrated form, by separating the house drainage
from the surface drainage of a town, my own impression
is, that we must accept the present state of matters.
Civilisation will not permit us to withdraw from the
water-closet system, now generally introduced ; and it
is not likely that we shall ever have our streets compli-
cated with a double system of sewerage, especially after
the large sums of money which have been expended in
perfecting the present arrangements throughout the
whole kingdom.

We must therefore use our sewage in its present
liquid and diluted form. Can it be used with advan-
tage to the produce of the land? and can it be used .
with profit on a reasonable outlay? My firm belief is,
that the sewage of almost every town in this country
might be more or less used with advantagg, for the
irrigation at least of meadow grasses and Italian rye
grass; and, in most cases, with fair prospect of pecuniary
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equally to every town, there are two very important
points in the consideration of the utilisation of sewage,
both in a commercial and an engineering point of view.
One 1s, the area of land which can possibly be irrigated
during the course of the sewer; and the other is, the
outfall for the sewage, at times when, either from wet
weather, frost, or other reasons, the whole of it cannot
be used on the land through which the conduit passes.
The most perfect system attainable would be, to sell or
utilise all that was possible on the way to the outfall,
but to have the outfall itself on worthless barren land,
belonging to the corporation or company to whom the
sewage has been conceded. During the time when
there is no market for the sewage in transitu, it can
then be used for the fertilisation and benefit of the land
at the outfall. If it should be found to pay better not
to sell any on the way, then the whole can be used on the
promoter’s own land. But my impression is, that when
the farmers find the sewage absolutely brought past
their doors, and that by using it they may, without
doubt, double or treble the amount of grass grown on
their meadows, they will be glad to buy it, and most
probably will use all they can get. In this case, the
whole can be sold for the greater part of the year, and
only used on the barren lands at the outfall, when not
wanted above. It is the want of a constant and certain
outfall which is one of the greatest objections to some
of the schemes proposed for London, especially to the
one favoured by the corporation, of pumping the sew-
age to heights near the town, and then distributing it
by hose and jet over the surrounding fields. What is
to become of this mighty stream of filth when there is
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THE UTILISATION OF SEWAGE. 7

no market for it? It must fall back into the Thames,
and render useless the present great expenditure for
the purification of that river.

With regard to the guantity of sewage to be applied
per acre; one party of authorities advocates the appli-
cation of large quantities to the land; the other of
small dressings, not exceeding 500 tons, or the sewage
of about ten people per annum. When we consider
that this latter quantity represents a total depth in the
year of only five inehes over the surface, and that at
Craigentinny the depth applied must be at least eight
feet, the difference between the two systems is very
striking. There can be no doubt, however, that the
sewage at Craigentinny, being had for nothing, is most
lavishly used, and might be greatly economised, with
the same result to the land. While we have no exact
data at present as to the minimum quantity which may
be used with advantage or profit, I think we have clear
evidence as to the mazimum. Upon looking over the
evidence before the special committee in 1864, of Mr
J. B. Lawes, who has been conducting the systematic
experiments at Rugby, I find he states (in answer to
question 4,351) that, where the unmanured land pro-
duced 9 tons of grass per acre, he obtained 22 tons of
grass by using 3,000 tons of sewage, 30 tons of grass
by using 6,000 tons of sewage, 32 tons of grass by
using 9,000 tons of sewage.

The first 3,000 tons, therefore, gave an increase of
144 per cent. on the unmanured field; the second
3,000 tons gave an addition of only 36 per cent. on
the result of the first quantity ; while the third 3,000
‘tons gave only an extra 7 per cent. on the result of the
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second. Here we see that by far the greatest compa-
rative result was given by the first 3,000 tons of sew-
age; and that, while it might be a question whether it
would be worth while to pay for a second 3,000 tons,
it would clearly be most unprofitable to pay for a third
3,000. Of course, where the sewage can be had for
nothing, the full 9,000 tons per acre may be applied ;
but even then, it probably does more harm than good,
by making the grasses too rank,

All this, I think, points to a profitable maximum of
about 5,000 tons, or fully four feet deep of sewage
during the year. Some soils will, no douht, require a
little less, and others a little more, according to cir-
cumstances,

On the question of value per ton, we must also
accept Mr Lawes’' evidence of what he would give,
as a farmer, for sewage, as the best guide at pre-
sent on this important point, more especially when
we find that, practically, it lies between the scientific
values of two eminent authorities on chemistry—Dr
Hoffman and Professor Anderson. Mr Lawes says
he would rather give 2d. a-ton for it, if allowed to
take it in such quantities, and at such times as he
liked, than }d. a~ton if he had to take it regularly at
all times. ]

Now, in the case of a corporation, or company,
having an outfall on land of their own, upon which to
put the sewage when it was not wanted by the farmers
on the way, the average value of the entire sewage
might, I think, be fairly and safely taken at one penny
per ton. This value, while only about one-half of
that assigned to sewage by Dr Hoftman and Baron
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taken, we find it peculiarly adapted for the purpose.
There is also no ecounty in England in which the propor-
tion of waste land is so small; and, from being wholly
agricultural, the people are found in moderate sized,
and not in large towns. The part which lies in the
southern portion, on the banks of the Thames and
on the sea-shore, is of moderate elevation, and is a rich
alluvial soil, on a subsoil of very tenacious clay. Under
cultivation, this produces very abundant crops of wheat,
beans, and clover; indeed, the best wheat in the London
market 1s that from the “ Essex Hundreds.” Most of
the farms in South Essex have, more or less, a propor-
tion of rich marsh land ; the edges of the coast towards
the Thames and sea being flat, and broken into creeks
and islands, with great breadths of sands drying at low
water. On these fringes of flat land oxen are fed, and
hay grown for winter consumption. In some parts the
scarcity of water is severely felt; and throughout the
county generally there is a small rainfall, perhaps ten
inches less than in more western counties of England.
The great mass of land is arable at present; but mea-
dow grasses could easily be grown, if the rainfall were
to be supplemented by a supply of sewage.

Through this favourably situated county, therefore,
it is proposed to take the sewage of London on its way
to the outfall on the coast ; and the contour of the land
is indeed so favourable that at least 80,000 acres can
be commanded, by gravitation alone, from the main
culvert and its branches. The promoters will irrigate
a few fields for themselves here and there, as advertise-
ments to show what can be done by sewage ; and I think
it cannot be doubted but that the farmers will soon find
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THE UTILISATION OF SEWAGE. 11

out its advantage, and be ready to give a good price
for this stream of wealth flowing past their doors—
more especially when we consider that it is daily be-
coming more difficult to grow corn in this country with
profit, and that stock and dairy farms are found to be
more remunerative.

The present dry weather sewage of the north side
of London, with a population of 1,800,000, is 10,000,000
cubic feet a-day ; but the prospective sewage may be
taken at 11,495,000 cubic feet. Besides this, the
Metropolitan Board of Works provides for an extra
1 of an inch of rainfall ; but the promoters only propose
to take the dry weather sewage—10,000,000 cubic feet
a~day, orabout 100,000,000 tons per annum—at present,

The main eulvert is to tap the northern main out-
fall sewer of the Metropolitan Board of Works at Abbey
Mills, three miles from London, receiving the sewage
there considerably above the level of high water. The
culvert then runs for a distance of six miles, when it is
joined by a branch conduit from the Barking outfall
reservoir ; it then passes on for a further distance of
twenty-two miles, sometimes in cutting, sometimes on
embankments, until it reaches the head of the naviga-
tion of the river Crouch, at Battle’s Bridge, in Essex,
twenty-eight miles from the commencement at Abbey
Mills. Up to this point the sewer consists of a circular
brick culvert, ten feet in diameter, as much as possible
half in, and half out of, the ground. The culvert will
take 9,500 cubic feet per minute: but with the present
dry weather sewage it will only have 7,000, and only
be three-quarters full. The reason for starting the



12 THE UTILISATION OF SEWAGE,

main culvert at Abbey Mills, and not at the Barking
outfall, is to take advantage of the higher level of the
sewage at the former place. The level of the bottom
of the culvert at Abbey Mills is six feet above Trinity
high water mark, and from thence it falls gently for
more than three miles. The level of the ground then
requires that the sewage be lifted up twenty feet by
pumps ; and, between the ninth and tenth mile, 1t has
again to be pumped up for twelve feet. Previous to
this last lift, however, the main culvert is joined, near
the sixth mile, by a five feet branch fromBarking out-
fall reservoir, the sewage from which has to be raised
a sufficient height to enable it to join the main culvert.
If the prospective sewage be taken at 11,495,000 cubic
feet per diem, the main culvert at Abbey Mills will
accommodate 10,294,500 cubic feet, leaving 1,200,500
cubic feet for the Barking branch.

From the ninth mile, the sewage will flow by gra-
vitation to the sea, with a fall of about one foot per
mile. This, it is caleulated, will give sufficient veloeity
to prevent deposit, considering the light nature of the
suspended matters in sewage, after having been churned
up by repeated pumpings. The bottom of the culvert
at the sea will discharge at such a depth below high
water level as to command the whole area of sands to
be reclaimed.

At the twenty-eighth mile, where the conduit
reaches the river Crouch, it branches oft into two eul-
verts—one of & feet 3 inches in diameter, leading to
the Maplin or Foulness Sands, on the south of the
Crouch : and the other, of 6 feet 9 inches in diameter,
leading to the Dengie Flats, on the mnorth of the
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When we consider that 80,000 acres can be commanded
by gravitation alone from the main culvert and its
branches, there can be little doubt of a constant and
profitable market for the surplus.

Though grasses are the most profitable crops yet
discovered to which to apply liquid sewage, additional
experience may prove, and probably will prove, that it
can likewise be profitably used for cereals and roots.
But, in the latter case, there must be times during
which the application would manifestly be injurious;
and we must therefore look to grass meadows, if we wish
to have a constant and steady demand for liquid manure.

‘Where the branch culvert crosses Barking Creek,
and at the river Roach, which is an arm of the Crouch,
syphons will be necessary ; and they will be laid double,
so that one may be cleansed while the other is in use.
The sewage can always likewise be turned into the
Thames, for short periods, when repairs are requ ired.

The estates to be reclaimed are to become the pro-
perty of the company, and will be entirely under
Italian rye grass and meadow grasses, for dairy pur-
poses and for fattening cattle,

It is to be noticed, that, in this scheme, every kind
of theory may be tried ; large quantities applied to
sandy soils, or small quantities to clayey and arable
land ; or any other plan which may, by experience, be
found to pay best. By intermediate lifts on the clay
lands, small dressings by hose and jet may be applied.
There is also the advantage of a thinly populated
country, for the sewage to flow through in its covered
channels, and a most out-of-the-way part of the coast
for it to be discharged upon. Arrangements will be









