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ON THE DRAINAGE OF GLASGOW.

THERE is, [ think, a peculiar fitness in the Glasgow Axchi-
tectural Society considering and discussing this subject. It
is in many ways forced upon the attention of architects and
builders, and they especially are bound to give it their most
serious consideration ; indeed, they cannot neglect to do so
without an obvious and culpable neglect of duty. Moreover,
I think that, to use the words of Mr. Bright at Edinburgh,
when alluding to another important question of reform,—
¢ at a time like this every man who has studied this question
with care, and who thinks he at all comprehends it, is bound
to give the result of his study and examination to his country-
men ; if, perchance, it may be of use to them in the delibera-
tions which are now being carried on;” and I am tempted to
hope that a consideration of a different aspect of the subject
from that which was so ably illustrated at our last meeting
may not be unproductive of some benefit to the cause of sani-
tary reform.

Looking at the extent and the accuracy of the information
which is now within our reach regarding the various com-
ponent parts and properties of sewage and of sewer gases and
their effects, with which, no doubt, most of you are conversant,
it would seem that what is now most required is a practical
. application of the knowledge we possess. In other words, I
believe we have been furnished, through the investigations of
the most eminent chemists and engineers, with a sufficiency of
reliable data on which to construct a practicable method of
overcoming the evils of our present system of drainage. For,
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desideratum in regard to domestic drainage is, the removal of
refuse as conveniently and as rapidly as possible, without
interfering in any way with the comfort of our neighbours. In
other words, the sewage must be removed from our dwellings, .
without being permitted in any way to affect the health of
ourselves or others, that is the main point; and, of course, I
should consider that system most perfect which would effect
this in the most convenient manner. This is evidently the
legitimate result of any efficient system of drainage, and we
should be content with nothing less. Now, although there is
nothing new in this view of the subject, and although the tx uth
of this definition will hardly be denied, it is a very remarkable
fact that not one of the schemes for improving the sewerage of
Glasgow which have as yet been published—except such as
that proposed by Mr. Salmon—seems to have aimed at the
realisation of this result. We have, for instance, several
gigantic schemes- for the purification of the Clyde. We have
schemes for the irrigation of the surrounding country with the
sewage in a liquid state,. 'We have schemes for the deodorisa-
tion of the sewage and the manufacture of the solid parts into
a kind of British guano, besides several other schemes for
intercepting the solid sewage and making it available for
agricultural purposes; but none of these comprehend the whole
requirements of the case. These might, indeed, effect a partial
or local alleviation of existing evils, but they do not necessarily
embrace the object which we consider essential, and the most
extensive and costly of them all might leave our domestic
drainage exactly as it is. If you examine these schemes you
will perceive that, for the most part, they only provide for one-
half of what is required. The subject necessarily assumes a
twofold aspect. For if the true object be to free our habitations
from filthy refuse without interfering with health, it is obvious
that we have not simply to study our own individual conveni-
ence, but the comfort and health of others—of the community
at large; it being, of course, quite possible to conceive a
system which would effectually remove noxious matters from
our dwellings which would nevertheless be highly objectionable
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system were indeed essentially defective, as the advocates for
this course rather unreasonably assume. DBut most certainly
not, if sewers can be made perfectly efficient for freeing us from
sewage, both solid and gaseous, without the slightest incon-
venience, whilst the other method would perform the same
duty in a very inferior way with a world of inconvenience and
discomfort, and, after all, fail to relieve us of sewers of some
sort. I must not here stop to particularise objections to such a
scheme as that proposed by my friend Mr. Salmon, as I fear
that, with my utmost efforts to condense, the length of this
paper will sufficiently tax your patience ; but as my main
object is to show that the sewer system, far from being
necessarily defective, is perfectly sufficient for the requirements
of the case, if only properly worked, these objections will
naturally be referred to in my subsequent remarks ; and, at all
events, may be disposed of by implication, for if I sncceed in
proving the practicability of rendering the sewers efficient, it
will be hardly necessary to allude to the defects of other
schemes, as in that case the only tolerable pretext for intro-
ducing any other method will be removed ; for no one, 1 think,
will deny that water-closets, if properly constructed, and free
from evil influences from the sewers, are superior in conveni-
ence and cleanliness to any description of mongrel apparatus
which would be tolerable only with assiduous and unceasing
~ attention.

We may, 1 believe, proceed on the assumption that, in any
case, sewers of some sort are indispensable. This is, indeed,
admitted on all hands; and if so, you will, I am sure, easily
see that if these sewers are perfectly suited for the purpose for
which they are required, it is not of the slightest consequence,
in a sanitary point of view, whether the excrementitious mat-
ters are added to the other sewage or not. It would certainly
be of considerable importance were the present condition of
the sewers irremediable, but nothing of the sort can be asserted.
There is no reason whatever why we should continue to put
up with the obvious defects of the present systemj nay, on
the contrary, it is absolutely necessary that a change should be
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branch of the subject, however, I must leave out of considera-
tion in the meantime.

The arrangement which I have already suggested would no
doubt secure the rapid transmission of the sewage from our
houses to the outfall. This is one most important step towards
the attainment of our object ; but the next which claims onx
attention is scarcely inferior to it, I mean the disinfection, or
deodorisation, or oxidation of the sewage, as it is variously
termed. If this operation is to have any influence upon the
condition of the sewers—and so upon the sanitary condition of
the ecity, it is evident that it must be effected upon their con-
tents in transitu; and, therefore, so far as our present nquiry
is concerned, it is not of the slightest consequence whether any
of those schemes which have been proposed for deodorising the
sewage, after it has loft the sewers, may be effectnal or not.
Such schemes as that of Mr. Manning, for instance, if carried
out on a sufficiently gigantic scale, might effect the purification
of the river or the utilisation of the solid sewage, but they would
in no degree subserve the most important object of disinfecting
sewage, which is simply to prevent the generation of poisonous
gases in the sewers. Supposing the river to be retained as the
outfall, its econdition would necessarily be materially improved
by the thorough disinfection of the sewage in transitu. But
this, by the way, you will remember that we are not at present
considering the ultimate disposal of the sewage, but only the
primary step of removing it from our houses. We must,
therefore, in the meantime confine our attention to the im-
portance of disinfection as a means of disposing of the gaseous
portion of the sewage. It is, of course, a better method of dis-
posing of it than any system of ventilation, however perfect,
by so much as prevention is better than cure; and it, therefore,
next to the removal of the solid portions which we have
already considered, merits our most serious consideration.
The expediency, though net, I think, the true importance of
diginfecting the sewage in transitu, iz recognised by Professor
Anderson and Mr. Bateman in their joint report to the Sanitary
Committee of the Town Council. They seem, indeed, to have
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cally, nothing is more common in chemistry than bringing
a clean substance out of what is apparently a very foul one:
and the fact is undeniable that sewage of the filthiest descrip-
tion can be, and has been deodorised so effectually that the
liquid portion has been thrown off pure and colourless, and
without any perceptible smell or even taste. This result,
however, can only be obtained by the use of those chemical
substances which cause a precipitation of the solid parts of
the sewage, such as the alkalies, the refuse of bleaching works,
alum sludge, lime, &c., and which, therefore, are altogether
inapplicable for the deodorisation of sewage 4n transitu. There
are, indeed, comparatively few substances which can be applied
in the sewers for this purpose without precipitating the solid
portions, and so causing obstructions ; and I believe there is
only one efficient disinfectant which can be used with facility
in the sewers, wherever it may be considered advisable to apply
it, not merely without the chance of causing accumulations
and obstructions, but with the positive certainty of producing
the very opposite effect—namely, preventing precipitation, and
scouring the sewers. That agent is water, the same which I
have already recommended for facilitating the rapid removal of
the sewage. Water is a disinfectant which expedites the de-
composition of organic matters diffused in it by bringing them
into chemical contact with the oxygen which it contains. The
result of this combination is a species of slow combustion,
which has the effect of completely oxidising the sewage without
evolving any offensive gases. (See Mr. Hawksley's evidence
before Committee on the River Thames, Report p. 187, sec.
3012, &e.) If—asis at present the case—the organic matter
should be out of all proportion to the quantity of water in
which it is suspended, this combustion must necessarily cease
for want of oxygen, and the whole mass of the sewage will,
in that case, decompose by putrefaction, evolving the most
offensive and dangerous compounds. The remedy, then, for
this great defect in our present system is obviously simple
enough. It is admitted on all hands that no danger need
be apprehended from the decomposition of the solid sewage,
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the sewage is always at a much higher temperature than the
atmosphere, from the liquid part being thrown in from public
works, little if at all under the boiling point. Indeed, in many
parts of the town you may, from one point of observation, see
the steam rising from as many as five or six street gullies at
once. This, I need hardly say, is a most serious evil, but it is
one which might evidently be materially mitigated by flush-
ing the sewers with a copious supply of cold water. I will
only mention another beneficial result of such an application of
water, and that is the purification of the xiver. On this pont,
however, I cannot venture upon any very positive assertions. 1
merely submit one or two suggestions for your consideration.
The purification of the river by this means would certainly
not be perfect; it would be only partial. The same amount
of sewage would still flow into the river, but it would not be
the same kind of sewage, and its effect would therefore be
different. At present the whole mass of the sewage is thrown
into the river in a state of putrid fermentation, and, therefore,
in the best possible condition for creating a stench, and for
defiling the water with which it is mixed; and in summer
when the freshet is small, and putrefaction is powerfully accel-
erated by a high temperature, the small body of water is
scarcely sufficient to disinfect the concentrated filth which is
thrown into it. It has, as it were, to act on the defensive;
and putrefaction proceeds to a very considerable extent in the
‘river as well as in the sewers. Hence the natural consequence
of this state of things—the abominable smells which rise from
the water. But if this putrefaction be prevented from com-
mencing in the sewers by the method I have proposed—a
copious supply of water—the case would be entirely altered.
The fresh water in the river would not then require to struggle
with the energy of a large mass of putrifying matter, it would
merely require to carry on a process of decomposition by
eremacausts already commenced in the sewers, for which pur-
pose L believe there is always a sufficient freshet. We might,
therefore, by the adoption of such a system reasonably expect
a material improvement in the state of the river, and perfect
freedom from injurious effluvia, though not perhaps from occa-
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able portion of the old pipes for the new water, but if it were
deemed advisable to adopt some such method of cleansing the
sewers as I have proposed, this arrangement might probably
be modified, and the principal mains of the old company be
allowed to remain. Of course, the smaller distributing pipes
would not be required for the flushing of the sewers. The
question still remains, how is the water to be drawn from the
viver? This would be very easily managed if the gigantic
scheme proposed by Mr. Laurence Hill for storing up the
« waste waters of the Clyde "—the storm waters of Clydesdale
__were carried into execution. In that case the highest sewers
could easily be scoured with abundance of fresh water from
their very source. But although this great project would be
productive of this and many other desirable results, I fear
there is little probability of its ever being carried into execution
—at all events, not for many years; and our sewers require
cleansing now. As the next best thing, I would suggest that
the water should be taken from the river at a point so far up as
to allow it to flow constantly down by gravitation, so as to admit
of its being applied to all the sewers at a level say of 60 feet
above high water at Glasgow Bridge. By this means all the
principal sewers might be uninterruptedly flushed, without the
slightest trouble, at as many different points along their course
as may be deemed advisable; and T think we might reasonably
expect to get as much of the Loch Katrine water as would
suffice to flush the smaller sewers in the high districts of the
city, which, from their small capacity and steep inclinations,
would require a comparatively trifling supply of water. By
these means, I believe, our object might be attained at a very
moderate cost. Another practicable method of obtaining the
necessary supply would be by pumping it from the position of
the present waterworks to the level T have just suggested ; but
this, of course, would be very much inferior to the other
method, which would insure a constant, and, for all practical
purposes, an unlimited supply without the operation of any
complicated mechanical contrivances.

Although T have thus endeavoured to indicate a practicable
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obvious that, that being removed, the filthiest sewer becomes
innoxious. To effect the ventilation of sewers two things are
required—abundant means for a free and uninterrupted egress
of the gaseous sewage, and a suitable outfall for it. Although
in many cases mechanical appliances, such as furnaces, fanners,
the steam-jet, and such like, for drawing or driving the foul air
out of sewers, may be necessary, or at all events advantageous,
T have no doubt that in the case of Glasgow nothing of the
kind is needed ; and, as a general rule, it is best to let the
sewers ventilate themselves, which they will do without diffi-
culty, if they are just allowed the means, and as all that is
required for this is simply a large number of openings, it is
evident that an abundant and free egress may very easily be
obtained, since it would not be impracticable to make an open-
ing every yard along the whole course of the sewer. Such
openings, however, might not be very suitable outfalls for
noxious gases. This is a most important consideration. 1
think we may safely lay it down as an inviolable rule that the
outfall of these gas drains must, at least, be outside our dwel-
lings. This rule at present is systematically violated. This
arises partly from the use of defective traps, partly from traps
being carelessly laid, and so rendered completely useless, and
in some instances from no other outlet being provided, and the
most effective trapping being in consequence forced. In all
such cases the outfall for the gaseous sewage (the part which
is really injurious, be it remembered) is necessarily our dwel-
lings ; and so common is this state of things that it has come
to be considered a kind of necessary evil. I was told lately of
a gentleman in one of the new houses in the West-end, who
was very much troubled by exhalations from the drains con-
stantly polluting his kitchen and lobby. He applied to a
person who considered himself qualified to give advice in such
circumstances, and who had little diffieulty in arranging the
matter to his satisfaction. And how do you suppose he did
it ?—by the very excellent expedient of thoroughly ventilating
the staircase. 'This is an example of the usual mode of dealing
with escapes of foul air into our houses ; though evidently it
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the side of the trap next the sewer, it is evident that the trap can-
not be forced, as any pressure would at once find easy relief; and
if the number of these openings be as great as I recommend they
should be (viz., one for every trap), I can hardly imagine that
there would be any pressure even if a gale were blowing up the
sewer. The use of this trap then would, I conceive, effectually
prevent the escape of sewage gases into houses, or at gullies,
and it would insure abundant means of ventilating the sewers.
The important point still remains to be considered. Where
are the gases to be allowed to escape into the atmosphere?
The best plan, where it is practicable, would be to lead them
up to the roofs of the houses, which could be easily effected by
connecting fire-clay pipes with the trap at the opening. These
could be led up the gables of new houses, if close to kifchen
flues, all the better, and in the case of old houses cast-iron
pipes or conductors might be used in the same manner. But
in some circumstances a different course might be pre-
ferable. The ventilation openings of the traps might be
connected together by a line of fire-clay pipes laid under
the surface parallel with the houses, the ventilators of
the gully traps would also join this foul air drain, which
should mot, in my opinion, extend to more than sixty
yards in any case, and should then terminate either in a
flue carried up a gable, or in the stalk of any public work
where that is practicable, or in chimneys erected for the special
purpose, which, however, need not be of very formidable
dimensions ; indeed an extra thick lamp-post here and there
would be all that would be required. Having conducted our
foul gas to the gable top, or to the top of the lamp-post venti-
lating shaft, it 18 not necessary that we should there allow
it to escape, without, like the solid sewage, undergoing a pro-
cess of disinfection. We would, in fact, consume it, and not
allow it to escape at all. This can be easily done by means of
common charcoal, as has been proved by the experiments of
Professor Graham, Dr. Stenhouse, Dr. Letheby, and other
distinguished chemists. On this subject, Dr. Letheby, in his
valuable report on the disinfection of sewage and sewer ventila-
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what I intended to say on this subject is simply this—that I
believe it has received a great deal more attention than it
deserves, and that it is of very secondary importance compared
with the efficient drainage of the city. I do not for a moment
deny that if the sewage were intercepted and conveyed to the
Ayrshire coast, or distributed over the adjacent pastures, a very
great improvement would be effected upon the condition of the
river, and one which no citizen of Glasgow would fail to
appreciate; but I certainly do deny that this would of itself
affect the samitary condition of the city in any perceptible
degree. I cannot help thinking that those who have devoted
so much attention to this part of the subject proceed on a
totally erroneous opinion of its importance. They speak, for
instance, of the river “endangering the health of about half a
million of human beings;” whereas it must be obvious that
the injurious influence of the river can only extend to one or
two thousands of the inhabitants ; and, in fact, it remains still
to be proved that such evil influence exists at all. Probably
nothing of the sort can be proved ; and I have no doubt that,
if putrefaction could be prevented in the sewers by the method I
have indicated, or otherwise, the river would be a perfectly suit-
able outfall for the sewage of Glasgow for many years to come.
No one would be better pleased than I to see such a scheme as
that proposed by Mr. Hill, for instance, carried into execution;
and, if any body of men consider that by such an undertaking
they might “ tun the penny,” I suppose no one will prevent
them from doing so, provided they do not interfere with the
pockets of the ratepayers; but any such scheme must be
Judged of by its value as a commercial enterprise, and not as a
sanifary measure at all. I must place Mr. Manning’s method
of deodorising sewage in the same category, for it is evident
that the only way in which its operation would affect the
health of the inhabitants of Glasgow would be by the purifica-
tion of the river. And it will surely not be affirmed that such
a result would warrant the expenditure by our municipal
authorities of the enormous sum necessary for its attainment.
1 leave commercial men to judge of its merits as a speculation.
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