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money for the purification of the Thames, as a primary
means of prometing the health of the Metropolis.

I, for one, have a particular respect for the judgment
of Lord Bramwell, as jvell as of one, at least, of his
colleagues whom I know, especially if their judgment
had been based on the whole of the relevant evidence
had been brought hefore them.

It will be found, however, on examination, that large
amonnts of relevant evidence and coneclusions, to which
it is now proper to refer, have not been brought before his
Lordship or his colleagues. Their account of the pro-

~ ceedings for the purification of the Thames and of the

sanitation of the Metropolis omits all notice of the
proceedings of the Metropolitan Sanitary Commission,
and of their reports, with the evidence, fully substan-
tiating each one of their conclusions, wherein it was re-
commended that “ the rainfall to the river ™ should be
protected from the surface sewage of thestreetsand roofs;
nor can such special reports have been seen, wherein it
was proved that the scales of sizes of sewers and house
drains up to that time in use were such as to ocea-
sion stagnation and diffuse deleterious gases. Neither
is any mnotice taken of the Metropolitan Sanitary
Commigsion’s examinations of the marsh surfaces
contiguous to the Metropaolis, or of the provisions for
their removal. Nor is there any reference made to the
important action that followed on that report in the
consolidation of the eight ceparate Metropolitan Com-
misgion of Sewers under unity. Noris there any notice
taken of the ordnance survey obtained for the whaole
of the Metropolis, Nor of the trial works instituted
by that Consolidated Commission, by which the expense
vet referred to as an insuperable obstacle to the house
drainage of the Metropolis prepared “ for the separate
system " was reduced by three-fourths : nor is there
any notice of the ascertained cost of the results
in blocks of buildings in London, and in provin-
cial towns under the separate system, showing that three
houses and three districts might be drained well at
a cost heretofore incurred for draining one ill.

It would appear that neither his lordship nor his eol-
leagues had brought before them the special report of
the General Board of Health on the water supply of
the Metropolis, which proposed to place the water
supplies of the Metropolis under unity, which might
then have been accomplished, and the pollution of the
river avoided, for one-fifth the expense that will now
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draing  and  self-cleansing sewers, which would
relieve the houses and the towns from the putrid
emanations which now pervade them. How little my
Lord Bramwell and his colleagne can have known
of my views, may be shown by one of the chief
assumptions of their report, wherein it is stated
correctly that the sewage may be taken roughly at one
hundred and fifty millions of gallons daily, but they
appear to have been uninformed of the fact that I got
examinations made as to the run of the sewers on the
“dry days,”” when it was proved that at least three-
fifths of the water supply was pumped into the Metro-
polis in mischievons waste, and this waste still con-
tinues. At Manchester the water supply was the same
as in the Metropolis, namely, thirty-two gallons per
head ; but it has, by care, when placed on a public
basis, been long reduced to twenty, and is now reported
to be about seventeen gallons, with a greater proportion
of large consumers and manufacturers than in London,
and that on other experiences there is good ground
for belief that on a public footing and under unity a
greater reduction of waste may be effected, and the
consumption, by self-closing taps and meters, be brought
down to one-half ; thusaffording the means of reducing
the intake from the rivers in that proportion ; and of
lessening the companies’ separate establishments: and of
effecting administrative economies in that proportion ;
and, in that surer proportion alone, of lessening the
demand for spring supplies. I got the late Sir William
Clay, then the chairman of the Grand Junection and the
Southwark and Vauxhall Water Companies, to ascertain
the actual consumption of water at his own mansion,
at Chiswick, where there was a profusion of water
butts on each story, besides coach house and stables. He
would not make it more than thirteen and a half
gallons per head; whilst on one of his companieg, the
distribution per diem was then at the rate of three
hundred gallons per head. Lord Bramwell and his
colleagues say : “No one doubts, as a general principle,
the value of human excreta for fertilising land. It
had,” they say, “been shown, by careful estimates of
competent authorities, that in one hundred tons of
average sewage, London sewage, the ingredients had a
manurial value of 17s, 7d., or a little over 2d. per ton.
Allowing thirty gallons per diem for each individual,
or say fifty tons per annum, that would give an annual
value of 8s. d. per individual, so that the sewage from
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was asked ? No, but I knew that it was ill-drained
from the smell of putridity at the outfall. The farmer
at once affirmed as much, and complained that he was
perplexed and damaged by the flushes of stagnant and
putrid sewage instead of fresh sewage, a damage which
justified his elaim to an allowance on its account from
the War Office, which I believe him to have applied
for and obtained.

1 beg to state that my view on this subject (of sewage
application) has been based on the dictum and practical
experiences of the greatest vegetable physiologist of the
century, De Candolle, who declared it as an axiom that
the future of agriculture would depend on giving food
and water to plants at the same time. Mpr., Smith, of
Deanston, the author of thorough drainage, and one of
the greatest practical agriculturists of our time, who
acted as one of our Assistant Commissioners, declared
to me that the waste of the farmyard manures in Scot-
land by putrefaction was equal to another rental.

Right hon. gentlemen serving at the Local Govern-
ment Board, who have been driven to restriet their
attendance there, and do as much as they can at home,
from experience of the foul sewer gases pervading the
offices of that department, such as it is, of the Local Gov-
ernment Board: and also members of Parliament—who
have been assailed by the foul smells which they have
experienced near the seat of legislation, which are proved
on examination to come from the stagnant deposit in the
large sewers—may be informed that what they experi-
ence is the escape of the finest' materials of production,
to the extent of millions of tons of guano lost to agricul-
ture, with an inerease of heavy sickness and death to the
population, If Lord Bramwell and his colleagues had
been aware of the difference between the products of
stagnation and those of circulation, they would, 1
expect, have seen that the most immediate means for
purifying the river were by works for the purification
of the sewage flowing into it, which would be earlier
available than the distant works of intermittent filtra-
tion that they have proposed, and are more pressingly
due to the relief of the population. Of their relative
economy I shall speak hereafter.

I must, however, beg to point out some further errors
into which his lordship and his colleagues have been led,

The case of Craigenteny meadows at Edinburgh is pre-

typical of the Sented as the leading case on which the “ separate V8-

separate
Bystem,

tem” rests. It was never soused by me. In the first place
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scale than could be accomplished if the manure were
raiged in a solid form.

The report treats of the application of liquefied
manure by a process of “irrigation as by the application
of ordinary agricultural knowledge,” by which it is
admitted it *“was sometimes very effective,” but it
appears to be assumed that *only agricultural know-
ledge is available to the purpose.”

Now the * ordinary agrieultural ” knowledgé is
really inapplicable, and is the source of the failures in
sewage farming which it is assumed does not generally
pay. But “the ordinary agricultural knowledge” is
founded on the practice of dressings with solid
manure, once, or even twice a vear. The most sue-
cessful practice with liguefied manure is not * ordinary
agricultural practice,”” but horticultural practice, the
practice of special plant feeders by dressings, according
to the growth of the plant, often given even twice a week.
A farmer, a first-rate practical proficient in the
ordinary agriculture of BScotland, told me that it
took him more than a vear to understand the work-
ing of a liguefied manure farm ; and then he found
that the produce was so great as to be beyond the
capacity of his sheds to store it. or of any stock he
had got to consume it: besides the liquefied process
quickened production in mangolds, or in other roots, to
nnwonted bulks, at a time when there was no mar-
ket for them, and hence much loss. It is only after
much practice that the inconveniences of an immense
but untimely production are obviated, and they are only
to be expected to be obviated, not by “ordinary agricul-
tural practice,” but on a large scale, by very special horti-
cultural skill, when such transformations of produce
will be effected as horticultural practice has effected
in the plants of luxury. Our best guides in sewage or
liguefied manure farmers were experienced plant feeders
—horticulturists of whom Sir Joseph Paxton was the
most distinguished.

In such hands, by horticultural feeding, the earrot
has been made a new plant, with finer saccharine matter
and a new aroma. The celery iz most excellent. The
rhubarb is made to exceed itself ; it has been used for
champagne, and it might be made a * Temperance
champagne,” such as that which satisfies Dr. Richardson,
I have had good specimens of still hock from it. At
Reading ninety tons of mangolds have been obtained
to the acre. At Dantzic such gizantic cabbaces have
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which illustrate the ignorant and weak assertions of
engineers, who are not agriculturists, whose declaration
is that the highest order of agricultural production,
obtained at the lowest working expenses * does not
pay''—as it certainly is not likely to do in their hands, or
in other than of a high order of specialists. I have

The Pullman received from the Health Department, of the United

case,

States, at Washington, the following example worked
out by Mr, Benezette Williams, an engineer there, of
the application of the separate system to a new town
called Pulman, of 3,000 population, at a short distance
from Chicago. The sewage is discharged fresh from the
houses and conveyed by engine power through a pipe
three miles long to asewage farm, where, as it is received,
no noxious odours can be detected from it, and it is at
once taken up by the soil and the growing vegetation
before any decomposition can commence. * The farm
produced during the last season 200,000 heads of
cabbages, 18,000 bunches of celery, besides 100 tons of
hay and a great deal of other sorts of farm produce. It
has a dairy department stocked with fine Holstein cattle,
and has paid an excellent return upon the investment.”
The marked effect of the purification of the houses and
the streets by the separate system is the reduction of the
death rate to little more than 7 per 1,000 ; or little
more than one guarter of the death rates of the Ameri-
can cities. The community, it is to be observed, is
very largely a temperance community, but 1 venture to
state, that, if to the purification of the houses and the
streets, could be added the purification of the persons
by habitual hand to foot washing with tepid water, of
the workpeople as well as the children, which, by Mr.
Doulton’s apparatus, may be effected at a cost of a
tenth of a penny each bath, and in five minutes of
time, with an addition of one-fifth to the power of
ordinary food rations, the general death rate would be
reduced by at least another fourth ; or to what it is
brought to, with children of a low physical type of our
district schools of three in a thousand ; or to what it
is brought down to with the population of a low phy-
sical type in prisons : that is to say, from diseases of
spontaneous origin within those institutions. Alto-
gether, the working of sanitation under the separate
system in the Pulman city may be commended to close
attention, and the widest promulgation in the way of
example, I am informed that an important example
of a separate system is in progress for Baltimore.
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some ten in number, which experiences, thus obtained,
served as ground for general instruetions as to the work-
ing of the separate system, and the results were set forth
in elaborated minutes of information on the drainage of
the houses of the Metropolisand towns, on the application
of sewage to agricultural productions, and on the drain-
age of land, which were issued in 1852, and are now out
of print and sought for at high prices. Supplementary
as to the water supply of the Metropolis in 1850, Lord
Bramwell and his colleagues thus proceed :(—

“ But to do this the application of the separate system
would have required the remodelling of the whole of
the house drainage, a work which, on account of its
enormous expense, could not be thought of.” 1 am
unaware of any report made of the examination of
such expense, or of its being then thought of ; because
if it had been then, it would have been found that it
would be a means then, as it must be now, of the re-
duetion of the enormous expenses of a low sanitary
condition. From an examination [ got made of the
expenses of the lost labour of the wage classes from ex-
cessive sickness and premature mortality, made from the
Registrar-General’s return for the Metropolis in 1841, it
appeared that these expenses could not be less than two
millions with its then population; since which time it
has increased from 250,000 to 520,000 houses. In illus-
tration of the way of speaking on the subjeet, it may
be mentioned that gince that time, and under pressure
attributed to me, there has been an enormous expendi-
ture on the introduction of water closets in substitution
of cesspits. The average expense of cleansing the cess-
pits was X1 per house; but the proper expense of
its substitute was only 5s. per house, and the proper
working expenses only 6d. per annum on a publie foot-
ing. The proper expenditure for water carriage was
altogether a great economy of three-fourths of the pre-
vious expenditure. The expenses of sickness and loss
of work to the present increased population of the
Metropolis cannot be less than between three and four
millions annually, The expenditure for the separate
system is taken by the Commissioners at twenty pounds
per house, or at ten millions. 1 believe that although
there has been some increase of expenditure in the
house fittings, as self-cleansing taps, that estirhate will
nevertheless be found to be largely exaggerated, but it
would amount to an expenditure of a quarter of a
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per annum ; and as there are in the Metropolis about
twenty houses to each acre, and as the operation would
extend, to about half the Metropolitan area, the
annual expense spread over the whole area would be
9d. per house per annum.” (Report of the General
Board of Health, 1850, p. 280.) The effect of this work
would be as if the site of the house were raised above
the level of the site at high water some fifteen or twenty
feet, effecting a large economy of furniture, as well as
of health, from the reduction of damp, and invasion
in the lower districts from excrement sodden sites ;
and further, from the application prepared for the
drainage on the separate system of the Eastern Marshes,
the Metropolis would have been relieved from a large
proportion of the fogs and the malaria that afflict the
population at times from thence.

This foreibly corroborates what I have often stated,
that the owners of immediately contigunous land have
not always the monopoly of position they suppose for
the exaction of extraordinary rents owing to the pre-
sumed necessities of the public. On the question whether
sewage farming pays, it is unfair to interrogate the
farmers, who commonly feel that they are not obliged
to answer guestions which no one has a right to put.
This is felt by the corn factors of Mark-lane, who send
out agents to estimate the guantities on view, which
they do in practice very accurately, and bring back
returns of average yields of 32 Dbushels per acre,
whilst the official returns do not give more than 26.
The question has commonly to be resolved on view.
How, with the lowest cost of distribution, (i.e., a half-
penny or a penny per ton of fresh lignid manure) lower
than any possible cost of the distribution of solid manure,
and, with extraordinary crops, four and five-fold those got
by golid manure, can it be held that sewage farming is not
a paying occupation when the farm is fairly equipped ?
Letting of cuttings at twenty-two, twenty-four, and
even forty pounds per acre, help to elucidate the gues-
tion. 1 have, indeed, received, confidentially, admis-
gions, corroborative of the conclusions obtained on a
view. Beside extortionate rents, often three or four-fold,
there has commonly been extravagant works that are
not taken into account, in the gues ion whether sewage
farming pays. At the outset of the system, I parti-
cularly advised that trial works should be carefully
made with the water cart, or with sewage distributed
by hand, on plots of the land intended to be used, in
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is to be recommended that a complete examination
should be made of the conditions which the Com-
missioners have been led to overlook, such as those of
the difference between fresh and putrid sewage, and
the internal conditions of the great preventible water
waste, and consequent excessive dilution of sewage in
the centre of the Metropolis: and also the excessive
charges for land and work—overlooked conditions which
have led them to prefer the plan of intermittent filtration,
with its reduced area of production by two-thirds to
one for the utilisation of the sewage : that is to say,
from the lamentably gross ignorance prevalent amongst
those who undertook to deal with the subject as to the
extent of the evils to be prevented, and their disregard
of the measures preparved for their prevention and re-
duection. 1 eannot but regret that through excessive
preoccupation his lordship should apparently Dbe
unaware of the enormous expense of insanitary con-
ditions, or of the power of sanitation to remove them :—
that he should be apparently unaware of such evidence
of sanitary power as the complete extraction by it of
the gaol fever, which once killed judges, and that sani-
tatien has now made prisons, as was declared by Sir
R. Christison, then Chief Medical Inspector, * the
healthiest places in the world.”

At the outset of our early sanitary inguiries, the only
conditions of sewage met with were those of putridity.
I was led to collect scattered instances of distribution
by permeable subsoil drains. But examples of the
surface distribution of fresh sewage appeared to remove
satisfactorily the objections attaching to the surface
distribution of putrid sewage, and to be comparatively
so cheap that I gave up my research as to the subsoil
distribution. In the application of fresh sewage to
the land by the hose and jet, it is mischievous waste
to apply more than will meet the immediate re-
ceptivity of the feeding ground of the plant, as, owing
to supersaturation, it must then escape into the subsoil
land drains and discolour them. Any smell lasting
more than a few minutes, or any stagnation on the
surface, denotes unskilful management and waste,
Nevertheless, a French hortieulturist, M. Charpentier,
has developed the method of subsoil distribution satis-
factorily, and, as appears to me, demonstrated its
practicability for application under given -ecircum-
stances, as for parks and gardens in towns, at a cost for

I
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classes, the rate would be about one-half that. The
price of labour has advanced since that time, but
it is presnmed that, under unity of administration and
contracts on a large scale, the average cost of the house
drainage would not now exceed 5s. per house per
annum, or 1id. per week. It will be seen from the
return annexed that the estimated annual charge for
the sewage of Westminster is about js. per annum.
[n work on the large scale of the Metropolis, it is pro-
bable that machinery may be much nsed for the earth-
work. On the whole, the charges of the separate
system of sewers, as well as of the house drainage
works, would be met by an average charge of £10
per house, or 10s. per annum ;—that is to say, about one-
half the charge for the great majority of the houses—
that the Commissioners have been led to assume. The
estimate of the Board of Works for carrving the sewage
of the Metropolis further, to be rid of the river pollu-
tion and throwing it into the sea (including the sus-
tenance of two hundred thousand cows), is stated to be
four millions, in addition to the six millions already
spent on the combined gystem ;—that is to say, an addi-
tion of expense that would, on the separate system,
have sufficed for the purification, by self-cleansing
drains, of every house, and by self-cleansing sewers, of
every street in the Metropolis. But this estimate of
four millions is from the authority which, having esti-
mated three millions for the purification of the river
alone, have spent six, with the result of producing a
condition which Lord Bramwell and his colleagues
justly pronounce to be a * disgrace to the Metropolis
and to eivilisation.”

If the like misfeasance and malfeasance had ocenrred
to a private individual, it may be asked how long
further work would be continued in the same hands,
and what would have been the legal remedy to him, as
for mala praxis? And his lordship may be asked to
consider of the securities to be provided by measures
for the administration against wastefulness or ignorance
of the funds of the Metropolis. '

Of the measnres of amendment needed, measures for
the protection of the labour of legislative preparation
and of successful administration may be specially
recommended ; and measares of redress for libels in-
jurious to the public as well as to the individual officer
and to his proper publie position.

The report of Lord Bramwell and his colleagues
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the consideration of the correct conditions of water
carriage for the cleansing of towns. In this country,
however, in ordinary weathers, decomposition is not
developed until after the third day. With properly
arranged water carriage, the putrescible matter 1s at once
received and diffused in cold water, which arrests
decomposition; and it is removed from the town at the
rate of some two miles an hour by self-cleansing drains
and sewers, At Croydon, when it was visited by the
members of the Sanitary Congress, the surveyor was
asked (the town being all water-closeted) in what time
the sewage got on the land from the farthest part. The
answer was, in two hours, and that, if properly man-
aged, on the field, not in a state of supersaturation, but
of immediate chemical eombination. If those who
entertained repugnance to putrid sewage farming had
been taken to see properly conducted, fresh sewage
farming, such as we should have ensured, they wonld
have seen that the possible nuisance from it was much
less than from the solid manuring of ordinary agricul-
ture, and especially of market-garden farming, which is
never objected to. On the separate system, purifying the
houses first, we in the Metropolis should certainly have
had the whole of the sewage of the morning on the land,
in chemical combination with the soil hefore evening.
In Paris, which is on a narrower area, it ought all
to be out in half a day: and so in New York and
Boston, and in our larger Indian cities. The state of
science and of administration may be tested in a town
by the nose. Lord Bramwell and his colleagues say
that it is a disgrace to civilisation that the river is not
purified. It is snbmitted that it is a greater disgrace to
civilisation that the houses and the streets are not yet
- purified.

This is part of the original declaration of the mislead-
ing railway engineers, who undertook the sanitary work,
—that the first thing for the improvement of the health
of the Metropolis, before attending to the purification
of the houses or streets, was the purification of
the viver. But we found on examination then, as may
be found now, that the condition of the river, bad as
it was, had really very little appreciable effect on the
general health of the Metropolis. For such effect must
have been manifest in the inereased death rate of the
population immediately contiguous to the river, and
on the population in the ships on the river. We had,
however, the sites of cholera and epidemic attacks
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plication to justify the previous erroneous course of
delaying for it the larger and more beneficial measure
of the drainage of the houses, whilst on a proper plan
the whole work might be proceeded with simul-
taneously. :

[t is important to observe at this time that, as
a rule, two-thirds of sanitary work for towns is
earthwork : and it may be pointed out that it is
especially available as a beneficial source of relief
for existing distress amongst able-bodied labourers,
many of whom, it is stated, belong to building
trades. 1 have been heretofore assailed, amongst
other things, as advocating the suppression of all
outdoor relief. In my report on the reorganisa-
tion of the local administration of the relief of
the destitute, [ distinetly set forth outdoor relief
by beneficial public work as a sound and eligible
source of relief on extraordinary ocecasions. On
the occurrence of the cotton famine in Lancashire,
when (the separate and disunited Union organisation
having broken down) a course of labour, by cutting the
deep drains for several of the towns, was organised by
the chief sanitary engineer for the Central Board, Sir
Robert Rawlinson, who provided the labour as a relief
for 40,000 men, a million and a half of money was lent
to the localities, on the security of the rates, for its
execution., He saw to the execution of the work, with
the assistance of Mr. Arthur Arnold, the present member
for Salford. Only 7,000 of the men took work ; many
of them cotton spinners, who eontinued at spade work
after the distress had passed. The rest found work
elsewhere by the assistance of their friends. The
whole of the money has been repaid. The example
may be commended for other cities and to foreign
Governmenis,—only, instead of the organised superin-
tendence being confined to the trunk lines, it should
comprise the complete apparatus of house drains as well
as of main drains or sewers. 1 would tender the advice -
to foreign Governments and to local authorities, that
they should take no plans of their own, or of their own
officers, as they would expose themselves to such errors
ag have befallen this Metropolis, and that it would be
safer to prescribe the ends, and invite plans and con-
tracts, for the application of the means: as of plans
for the clearance of houses and streets from foul gmells,
hy the complete application of the separate system
of water carriage. By this method they would get the
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of Sewers, were prepared to begin with the heavily death-
rated districts and houses ; first, with those districts
where the death-rates were as high as thirty in a thou-
sand, as some of them now are ; and not with the houses
of the well-to-do, as in Ty burnia, and other districtswhere
the death-rates are not more than eleven in a thousand,
where there is the least need, and generally the greatest
difficulty and expense of preventive work. The sewage,
carried through self-cleansing sewers—if it were neces-
sary—pending the preparation of the land, would have
been carried there fresh instead of putrid; and this would
have largely reduced the pollution of the river. The
plans for the purification of the river by the application
of the sewage to land have all been in neglect of the
drainage of the houses; and, on the assnumption that the
sewage would be in the common condition of putridity,
have left out all consideration of the houses, and of
stagnation and putridity there, and have hence excited
violent and suecessful opposition. Had the alteration
of the common conditions of putridity been provided
for by due attention to the water carriage from the
houses, the opponents might have been taken to the
places where the sewage is applied direct and fresh, ina
state far less offensive than the common applications
of solid manures, to which no objection is now made,
Our plan, on a consideration of the condition of the
Metropolis, was not to carry the whole of the sewage in
one direction, but radiating out in several chief
directions. After a study by the German engineers, as
pointed out by M. Mille, the engineer-in-chief of Paris.
the principle of that plan has been adopted for Berlin,
and is in course of execution, as far as relates to the
plan of conveying to sumps great radiating gutters for
that metropolis, but with some errors of the adoption of
a part of the combined system, and consequently
as vet withount the reduction of the death-rate due to
a correct principle. A plan for conveying the sewage
of Westminster to a sump was got out under the
Consolidated Sewers Commission, with the view to
its being pumped in the direction of the market gardens
at Putney, and onwards fo the direction of Ounslow,
One of the largest market gardeners of the Metropolis,
occupying between three and four hundred acres of
market garden at Ialewm-th, naob kmm'ing what was in
preparation, had written a paper to the Governmenn, re-
commending the general application of the principle of
which he had made trial and found it. as he declared,
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pipes with lateral apertures as movable carriers,
which was successful as a means of distribution at the
roots of the plants, more evenly and with less of
power : but that method has hitherto escaped attention.
We had not advanced in getting ont complete plans for
ulterior distribution, when the unity of administration
and the work was set aside, and the functions of the
branch distribution were imparted again to the thirty-
six vesiries, and the distribution by trunk mains to
their representatives on the Board of Works. To that
Board were presented plans for taking up the sewage
at the ountfalls, in the condition in which it then was,
of putridity (and no other condition was then thought
of, or, it may be said, is vet thought of), and distri-
buting at such a distance, forty miles over sands little
ocenpied, not to be a nuisance, One plan proposed by
Sir Charles Fox was for the distribution of the sewage
over two hundred and fifty thousand acres of sandy
land. Another plan, proposed by Colonel Hope, V.C,,
and Mr, Hemens, and the Hon. Mr. Napier, was for the
distribution of the sewage of the northern part of the
Metropolis over twenty thounsand acres. In answer to
the question why it was proposed to carry it so far as
forty-four miles, Colonel Hope said, *“ We consider it
very desirable to take the sewage as far from London
as possible, in order to prevent the possibility of any
nuisance arising from it :” that is to say, on account of
its putridity. The estimated cost of the culverts and
channels for carrying it that distance was twelve hundred
thonsand pounds, or fifty thousand pounds a mile.

The plan we had prepared on the separate system
implies the distribution of fresh sewage, which, as
to offensiveness, is much less than the practice of
common agriculture, with top dressings of solid
manure, and that may well be distributed in immediate
contiguity to habitations. It was proposed to radiate
outwards in short lengths, at greatly reduced expense,
on the plan which has, on the study of German engineers,
bheen adopted, and, as stated, is in course of execu-
tion for the relief of Berlin on the principle we had
prepared of conveying the sewage to sumps, from
whence it would be ejected, by engine power, by steam
power, and would have been, and would vet be, at
about one-half the expense of the combined systems
which the plans to which Lord Bramwell and his
colleagnes vet appear to tend as of final necessity.

Of the plans of which I have mvseil initiated the
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It will appear that whether the sewage is to be
thrown into the sea to feed fish, or to be thrown on
the land to feed plants, it is of first-rate importance that
it should be obtained before and delivered fresh, or
before the waste by composition has commenced ; but
how is it to be obtained fresh but by the purification
of the houses on the separate syvstem, as we recom-
mended ? This is a particular point wholly overlooked
by Lord Bramwell and the Commissioners, and by the
Select Committee of the House of Commons, which
examined the subject in 1864,

It is true they advert to the separate system, but they
say that is not to be thought of on account of its expense,
and they accept as the account of the expense the state-
ment, entirely exaggerated, of those to whom the con-
dition is due, and entirely overlook the enormously
greater expense of sickness and death which, as I have
shown, is entailed by the combined system. They say
that the condition of the river is a disgrace to the Metro-
polis and to civilisation, But they appear to be for
leaving it to be removed by those by whom that con-
dition has been produced and continued, and despite
the condemnation of the Select Committee of 1364, by
whom it was declared that “the practice of throwing
the sewage into the river was productive of much evil,
and it is imperatively necessary that such practice
should be discontinued.”

It will appear clearly now, notwithstanding the
highly offensive condition of the river produced by the
combined system, that it is altogether a minor evil
compared with the low sanitary condition of the houses
of the wage classes, which constitute the greater evil
and the real disgrace to civilisation.

The report, however, concludes to the removal of
that really lesser evil “‘at whatsoever cost,” during which
time the greater evil, the preventible dizease and death,
will have to go on, really unheeded. 1t has gone on
despite innovations of praectical officers, of which the
following is an example, given by one of them in a
pamphlet published eight years ago.

Whilst the system of works, notwithstanding condem-
nation by the Select Committee, were prosecuted and
regarded as complete by engineers of high position who
had never drained a house or street, and were really, so
far as appeared, destitute of any knowledge of sanitary
principle ; by officers practically concerned in house
and town drainage work, the system was regarded ten
yvears ago very much as expressed by Mr, Edward
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continued expression of such opinions as the one last
cited, the immense waste of time and money in a con-
demned course should have been carried on without
notice or interruption, until the appointment of the
last Royal Commission and its veport, and so with
repeated reports of Commission after Commission
against the continuance of the present system and of
its water supplies. .

It might have been expected that some opinign would
have been expressed by Lord Bramwell on the adminis-
irative conditions under which the evils have occurred ;
on the wastefulness of ignorance : and on the necessity
of securities for the responsible application of seience
for the protection of the public in future adminis-
tration.

As to measures of amendment, I may mention that
under the Metropolitan Sanitary Commission plans
were prepared for the early remedy of one portion of
the general evil, the great sewers of deposit which infect
the air of the Governmant offices, and for protecting
them by proved arrangements for the prevention of
etagnation in those sewers, at no greater expense than
that incurred by the intermittent cleansing of them by
hand labour.

Sir J. Lawes proposes to throw the sewage into the
sea, a8 a means of angmenting the productiveness of
the sea fisheries. To whatsoever extent that were prac-
ticable it must, to feed fish, be with fresh sewage, only
to be obtained on the separate system. It was an early
experience that, in streams where putrid sewage was dis-
charged, the fish disappeared: but on the proper drainage
of the houses, and the freedom of the stream from
putrid pollution, the fish re-appeared. Where, for want
of other provision, fresh sewage has been discharged
into streams, extra quantities of fish have certainly
appeared at the sewer mouths. 1t was matter of specu-
lation, had the houses been purified by self-cleansing
drains, and the sewage discharged fresh into the river,
whilst the farms were in preparation there, what
would have been the effect on the river fishery, But
nowhere have 1 seen or heard of any evidence of any
effective competition of the productive power of the
sea with that of the land. 1 have been informed that
two shillings per acre is the settled rent of a sea fishery
near the Irish coast; but fifteen shillings per acre ia
stated as the average rent of Irish land. Sir J. Lawes
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day, to say nothing of other rivers, whose ex udation of
malodorons, pestilential fumes is yearly increasing, a:ncl
may at some future time be the means of prostrating
London with the fatal choleraic disease which has
lately devastated Egypt and France? In regard to
rviver fish, the poisonous effluvia emitted has cansed
their complete extirpation in a large number of in-
stances, their paucity reflecting in an unmistakublf-
manner upon the governmental control of this country !”

Mr. Charles E. Fryer, of the Fisheries Department of
the Home Office, writes to express a hope that those
responsible for the state of the Thames will not be
induced to delay their plans for purifying the river, on
the ground that the fisheries will be benefited by its
removal. He questions the need of such sustentation for
fish, and says, * The fishery of all others that has shown
the most marvellous growth is the Scotch herring fishery,
which has always been prosecuted far from the in-
fluence of sewage discharge, and is every vear being
carried on more and more successfully at a greater
distance from the shore. If sewage or any other
artificial stimulant were required to maintain the pro-
ductiveness of any of our fisheries against possible
‘exhaunstion,” the herring fisheries would surely have
been the first to show signs of the need.”

It may be submitted to those interested in the
subject of the fisheries to have examinations made as
to the effect of different sorts of fresh as well as of
other sewage on the culture of fish at the outfalls, but
for sanitary purposes the following conclnsions may be
taken as established :—That putrid sewage is injurious
to fish ; that to be of benefit, sewage must be delivered
at the outfalls fresh ; but that it has escaped the notice
of the Commissioner that it can only be obtained fresh
for that or any other purpose by the drainage of houses
as well as streets, by self-cleansing drains and self-
draining sewers, on the separate system we proposed,

The distribution of sewage by irrigation may have to
be regulated, to avoid interference with gathering
grounds for the collection of water supplies, the most
eligible of which are commonly in the least productive
land. In the study of land drainage, 1 was led to
observe at the outfalls the superior quality of the water
delivered by the subsoil drains, and that they consti-
tuted superior filters: and T was led to propose this
method for the collection of supplies for the Metropolis
from the two hundred miles of the Swrrey sands, from
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It is implied that he proposes to give the hard water
supplies for distribution to the separate trading com-
panies, which is to continue the pernicious waste which,
as trading companies, they fail to prevent. Except
under unity on a publie footing, the wasteful expense
of pumping in the enormous and mischievous super-
finity of water to be afterwards pumped out, must be
further continued.,

I have set forth at length elsewhere experiences and
observations on the evils and heavy burthens to which
the inhabitants of the Metropolis are subjected by ves-
tralisation, of which this * big blunder,” as Mr, Monson
has called it, and the disgrace to civilisation, as Lord
Bramwell and his colleagues have pronounced it to be,
is really an outcome. 1 have addressed myself to the
main features of their report, the evidence on whieh it
is founded not yet being issued ; and in respect to the
report, I submit the following as my main conelusions.

That it may be taken that on due examination,
these ¢ melusions will be established :

That the condition of the river Thames, pronounced
by the Royal Commissioners to be in a condition to be
retrieved at any cost, is due to the measure of proceed-
ing on the combined system with the river first—that
is to say, of carrving off rain and storm water in the
same channels as the sewage proper, has been at an
expense of upwards of six millions of money, that
would, on the separate system, have sufliced for the
purification of the houses and the streets of the greater
part of the Metropolis from the products of stagnant
decomposition, and would have largely reduced the
enormons expenses of excessive sickness, loss of work,
and premature mortality.

That further proceeding with the combined system
is to continue injurious waste, and to impoge aggravated
money burthens on the population threefold greater
than the burthen of the poors raies.

That the separate system has been carried out in a
number of towns, with variations in the executive
details, and that it would be of advantage if these varia-
tions were clogely examined, with a view to the appli-
cation of the experience of the best results to the relief
of the Metropolis.

That whether the sewage be destined to feed vege-
tation or to feed fish, it must be delivered, not in a
condition of putridity, but fresh ; that it must be de-
livered fresh on the land to augment its power of
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mentary and imperfect service, to £4.700 for a consolidated and
improved establishment. The gain to each of the other districts
consolidated will be similar, and each has now available the services
of the entire staff, and with a considerable reduction of expense.

* Secondly you gain by the eonsolidation in all that efficiency of works
which is dependent on systematic operations on a wide basgis © or, in other
words, you have had averted the worse than waste which is in-
curred by operations on a narrow basis, by feeble establishments
acting on limited information.

“*When weentered upon our duties, the Sewer= of the distriet were,
and unfortunately vet are, and with onr best efforts are likely too
long to continne to be, what your officers have described them to
be—extended eesspools.  We have had Sewers in the same distriet
running different ways: Sewers made at great expense which
accnmulate pestilential deposit (90,000 tons or 62,000 eubic yards of
which we have had flushed away): all these works incurring
waste of money for sewering the distriet ill. which wonld more
than have sufficed not only to sewer it but to drain the honszes well
and abolish the pestilential cesspools over which they are built.
Much of this waste has arisen from the want of a proper systein of
survey. The remedy for future works is to obtain a proper survey.
This more perfect work, which will govern not only main drainage,
but house drainage, the better construction of streets, the better
distribution of water, the identification of properties, better valua-
tions, and the more equal collection of rates, increased efficiency or
reduced expense of future works, you gain by consolidation.

“ One gain by the systematic works iz the better adaptation of
gewers to the ron of water which they are to discharge. %'ha.t. class
of works has not yet been completely systematized. TUntil the
Survey which we propose to make iz more advanced, we may not
expect any new system of works to be completed. We have, how-
ever, in particular instances, and in cases of emergency, directed
new sewers to be made. We may present as examples the new
portions of sewers brought under the consideraticn of the Court at
the lnst General Court day. viz.:

In Winchester Row, New Road.—An estimate for a

4-inch pipe even from each house, instead of a

brick drain, as required under previous practice £171 8 4
Diitto for drain at back, instead of the new mode
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The second estimate was approved.

In Dean Street, Soko.—1.300 feet to cost £470, ineluding june-
tions for house-drains, was ordered, for which the estimate
in 1843 was £1,412, without such junctions for house-drains.

In Bedfordbury, St. Martin's—130 feet of sewer is to cost £33 ;
in 1841, 190 feet at the lower end cost £278 5s. 5d,

“You may be aware how much of the suburban drainage consists
of open ditches at the bottom of gardens. The following is one
instance of this kind where an uncovered ditch of ten or twelve
feet wide was complained of as offensive :

sloucester Street, Shoreditch—Estimate for 860 feet of pipe-
drain in lien of open ditch, €215 : former estimate. £600.
Nearly a quarter of an acre of land will be recovered hy
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“The gains from consolidation, then, are the increase of the force
of the establishment, the increase of the efficiency of the works,
and a reduction of the expense.

“ Our future progress, we expect, willibe in theincrease of efficiency.
The Surveyors have at present under consideration improvements
in house-drainage which we expect will be accompanied by similar
reductions in expense concurrent with the improvements.

“ Further advances to the completion and perfection of the works
and the administrative service must be dependent on the completion
of the drainage district, and on the consolidation of other connected
works within our present district, under one and the same compe-

tent management.

“ Had Westminster remained under a management separate from
the other districts, effluvia arising from any deposit created by
defective cleansing in this distriet would not only have been diffused
in greater quantities than it yet is amidst your habitations, but if
the sewers and drains within your own districts were perfectly well
cleansed, yon would still, on the prevalence of eertain winds, be
exposed to the miasma carried from the ill-cleansed sewers in other
parts of the drainage area.

“ Your own position may be shown by contrast ; but representations
having been made that inereased expenses wounld be consequent upon
the consolidation, or what is termed the centralization, of our local
institutions, at this time of real pressure it is important that the
truth should be known, and what has been the fact, and that the
course of real improvement is one of economy and of reduction of
burthens. The sewers’ rates have been, and might continue to be
as they would be under separate management, worse than wasted.
But sickness and disease, and premature disablement, not to speak
of premature death, entail heavy pecuniary burthens, and all well-
devised works, and carefully-applied expenditure, must be in
diminution of some of the most serions burthens, and tend to give
health and strength to meet others which may be less preventible.
The rates now required will be confidently applied in reduction of
those burthens. But an increase of efficiency in their application
depends on the completeness of the powers given for the purpose.
In respect to works, an estimate has been cited to show that a com-
plete system of main sewerage may be expected for all Westminster
at a charge not exceeding five shillings per house per annum, or
little more than a penny per week, for works more complete and
certain than any which now exist.

“*On analysing the business of District Courts meeting weekly,
fortnightly, monthly, or guarterly,’ say the Sanitary Commis-
sioners in their first Report, ‘it appears that a large proportion of
it ariges from the very defects of their own plans and works, which
under an amended system will disappear. Those who have paid
attention to the dispatch of large amounts of varied business are
aware that, up to certain limits, the larger the amounts, the more
complete are the means of classifying and systematising it, the
better the real dispateh of it. We would cite, as an example, the
congolidation, under the Metropolitan Roads Commiseion, of the
administration of the roads formerly administered by a number of
local trusts, comprehending the suburban parishes in the Metro-
polis, Under that Commission the roads have been improved,










