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ON THE SHORTCOMINGS OF SOME MODERN
SANITARY METHODS.

Appress BY G. V. Poorg, M.D., F.R.C.P.

Anniversary Meeting, July 14th, 1887.

I HAVE been for some years so strongly impressed with the
shortcomings of one of the chief methods of modern sanitation
that I felt bound, when the Council of the Sanitary Institute
did me the great honour of requesting me to deliver the annual
address, to choose for my subject that which was uppermost in
my mind.

The chief aim of sanitarians has ever been, and ever will be,
the securing for the masses of the people the two chief necessi-
ties of life—pure air to breathe, pure water to drink. Whether
or not we are able to secure these two necessities depends very
largely upon the method which we adopt for the treatment of

ufrescible refuse, and it is on this point, and on the modern
ashion of mixing putrescible refuse with water, that I propose
to address you.

It mag be well to remind you that all dead organic matter is
putrescible, and, when I speak of putrescible matter, I mean all
ur%::mic matter, inclusive of excrement.

Yature moves in a circle, animals feed on each other and on
vegetables, \?egetabies feed on the dead bodies of animals and
vegetables, and on the solid and gaseous excrements of animals.
Animal and vegetable life are complementary, and mutually
support each other. This is a law of nature, and when I make
this assertion I feel I run no risk whatever of being contradicted.

The laws of nature are inexorable ; i.e., they are not to be
set aside by human prayers—not even by that best of all prayers,
labour. Those who disobey the laws of nature, or who enter
mto a contest with her, are sure to be worsted in the end. 1If
we fight with nature we court calamity.

I have elsewhere compared those who fight with nature to
Sisyphus, who, according to the old mythology, was condemned
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carbon also combining with the oxygen forms carbonic acid,
which, combining with the bases, forms carbonates.

The best account which I have been able to find of the active
organisms which are ever present in the soil, is in a paper by
Professor Wollny,* of Munich, which was brought to my know-
ledge by my friend, Dr. E. F. Willoughby. These organisms
are so incalculably numerous that their activity must be exceed-
inaly widespl‘emg Koch found enormous quantities, even in
winter, in the soil not only of crowded places like Berlin, but
in that also of remote fields. At the observatory of Mont
Souris 750,000 were found in a gram of earth, and at Gene-
villiers from 850 to 900,000,

If the action of the microbes be checked by antiseptics, the
vapour of chloroform or heat (100°), the chemical changes in
the earth cease. :

That the formation of nitrates and carbonic acid from organic
matter in earth to which air has access is due to microbes has
been proved by direct experiment. When, however, organic
matter is mixed with earth, and air is admitted in insufficient
quantity or entirely excluded, the decomposition is of another
kind; and besides small quantities of carbonic acid and car-
buretted hydrogen, there is formed water, ammonia, free nitro-
gen, and a great q]uanl:it}r of a black carbonaceous peat-like
matter (the so-called sour humus). -

Schlosing found that the nitric acid in the soil disappeared
when the air was replaced by nitrogen.

The kind of organism seems to vary with circumstances. As
long as air is freely admitted, the mould-fungi (schimmelpilze)
preponderate; and when air is excluded, the schizomycetes
(spaltpilze) increase.

The formation of nitric acid in organic earth mixtures de-
pends on the amount of oxygen which is present in the air
admitted. Thus Schlosing found by experiment that the for-
mation of nitric acid varies as under :—

O:zygm Ji=han 6 11 16 21
Nitric Acid 45T m.g. 957 1325 2466 1626

The nitrification which took place with a limited sup ly of
oxygen was due probably to the air already mixed Witg the
earth before the experiment began.

Miller and Boussingault have shown that no nitrification takes
place in thoroughly soaked earth to which little air has ACCess,
and that when oxygen is absent the nitrates in the earth are

** Ueber die Thitigkeit niederer Organismen im Boden.” Deutche Vi g
janrsschrift fiir offentliche Geuundhaiig;ﬂaga, Vol, 15, 1883, p. TUE? 2Lt
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The growth of the microbes depends upon the concurrence of
those conditions which, by experience, we all know to be favour-
able to the growth of higher plants. There must be a good
supply of free oxygen, sufficient, but not too much moisture,
and a summer temperature. In well-tilled ground, broken up
so as to admit air to its pores, and in a * fine growing season,”
in which sunshine alternates with showers, this process of
oxidation is at its maximum. The microbes are active beneath
the surface manufacturing plant food from organic matter,
and the favourable conditions above soil and below cause a
vigorous growth of crops.

When, on the other hand, the weather is unfavourable, and
when in consequence of excessive cold, excessive drought, or
excessive wet, crops are not developed as they should be, the
microbial life is also checked, and the change of the organic
matter is delayed, and it is stored up for future use in more
favorable seasons. This is the explanation apparently of the
fact well known to farmers, that the effect of organic manures
is more permanent than that of the so-called artificial manures,
which at present are so much in vogue. The organic manure
remains entangled in the soil, and is not readily washed out of
it in winter when the temperature is low, or even in unpropitious
summers, It cannot be washed out until microbial growth has
changed it into soluble salts, and when this change takes place,
Whicﬁ it does in “good” weather, the roots u? the growing
plants seize hold of the ever-forming soluble salts an§ appro-
priate them to their own use. In fact the farmer who uses
organic manures from the farm-yard or elsewhere, need trouble
himself very little with agricultural chemistry or experiment.

He may feel certain that if he buries his organic manure
directly it is produced it will not be wasted. It will not give off
ammonia to the air, nor will the juices be washed away by rain
to the same extent as when it is left above ground to be a
nuisance. There seems to be no doubt whatever that all heaps
of manurial matter which give off ammonia and other gases
to poison the air, and perhaps do more serious mischief which
we “know not of,” are allowing valuable matter to escape,
which ought to be undergoing oxidation in the earth. There
can be no doubt whatever, that to the agriculturist stink means
waste, and it is to be hoped that when the bucolic mind has
imbibed this great and important truth, the country will be more
evenly pleasant than it is.

The reason why farmers allow putrescible matter to fester in
heaps appears to be—

1. That the matter has to wait until land is elear and cir-
cumstances permit of its being dragged to the fields; and (2)
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that when the matter is thoroughly rotten and most offen-
sive, a more rapid and visible result is produced, notwithstand-
g that the total result is probably less than if it had been
applied to the ground at once. It is certain that putrescible
ma.tter.intandeﬁ for manure must waste more above ground
than when buried immediately beneath it. Rich farmers are
now building sheds over their yards to prevent the access of
rain to the manure, and are providing tanks for the reception
of liquid which drains away. E’his involves a very great expense,
and 1t is at least doubtful whether the result is better than that
got by the immediate application of such matters to the soil—a
process which involves no extra expenditure of any kind—a
most important matter, because the only acceptable test of good
husbandry is the balance sheet.

Mr. Warington, F.R.S., in his valuable little book on “The
Chemistry of the Farm,” says, “ The most complete return to
the land would be accomplished by manuring it with the excre-
ments of the men and animals consuming the crops™ (p. 28);
and again, * Farmyard manure is a ‘%eneral’ manure ; that 1s,
it supplies all the essential elements of plant food. « » The
effect of farmyard manure is spread over a considerable number
of years, its nitrogen being chiefly present not as ammonia, but
in the form of carbonaceous compounds, which decompose but
slowly in the soil.”

The immediate return is often less than when artificial ma-
nure, consisting of soluble nitrates and phosphates is used, but
the important point seems to be that the return is tolerably
sure to come in the long run.

The late Professor Voelcker, in the article, “ manure,” in the
“ Encyclopzdia Britannica,” gives an interesting table of the
experiments of Sir John Lawes and Dr. Gilbert, spreadin
over a period of 24 years, in which is shown the effect
of different manures on crops. The most successful results
with artificial manure were got by applying nearly 1,400 Ibs.
weight per acre of mixed ammonia salts, swt_erphosphate and
sulphates (potash, soda, and magnesia). ith this manure
there was an average production of 374 bushels of wheat,
weighing on an average 59 lbs. per bushel, and multlplym%
these two figures together we may say that the production o
wheat averaged 2,212-5 Ibs. The production of barley averaged
414 bushels, weighing 53§ 1bs., and multiplyin these figures
we may say that the average production was 2,588 Ibs. Where
the land was manured with 14 tons of farmyard manure the
average production of wheat was 353 bushels, wei[ghmg 60 1bs.,

i

giving a figure of 2,115 lbs., and of barley, 483 bushels, weighing

548 1bs., giving a figure of 2,650 lbs.
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This farmyard manure, when used for wheat growing, gave a
yield of 97lbs. less than when the best artificial manure was
used ; and when used for barley growing it gave 62 lbs. more
than when artificial manure was used. These figures are
certainly not such ds should discourage us in the use of farm-
ard manure, especially when we remember that the average
agriculturist is not likely to apply his artificial manures with
the knowledge and judgment of Messrs. Lawes and Gilbert;
and that in the use of farmyard manure it is not easy for him to

very wrong. Again, farmyard manure is stuff which must
EZ used, while chemicals are things which must be bought, and
need to be analysed when bought.

It is a great mistake to suppose that farming is in any way
comparable to a chemical experiment. In experiments con-
ducted in the laboratory the chemist is able to control all the
conditions of the experiment, but in farming the condition which
above all others influences the result, viz., the weather, cannot
be controlled.

When chemical manures are used with judgment and applied
at the right moment, and when the weather is favourable, there
is no doubt that the result is often surprising and gratifying.
When however the weather is unfavourable, when the drought
is so great that the chemicals cannot be dissolved, or when the
rain is so heavy that they are washed out of the soil, the result
is not encouraging. If organic manures are used, they do not
waste in bad seasons, and 'much remains in the ground for nexf
{ear’s crop. The farmer however who applies chemicals in a
ad season, gets neither crop nor residuum of manure for next.
year, Mr. Warington says that *farmers have a prejudice in
tavour of the latter (¢.e., organic) manures, but it is clear that
the quickest return for capital invested is afforded by the former.
class” (i.e., inorganic).

Surely we have no right to blame the farmers for their pre-
judice, which seems to be in all respects reasonable. he
doctrine has obtained in this country of late years that it is
good economy to waste all our home-grown organic manure,
and to import chemicals from South America for the purposes
of agriculture. This is a strange doctrine; but as most of our
farmers are now too near bankruptey to pursue this course, we
may hope that ere long they will begin to clamour for that
which we now waste so wickedly.

One more word before I bring my remarks on farming to a
close, remarks for which I make no apology, for I feel sure you
must already recognise their bearing on the subject of sanitation.

The remark I have to make is this, that in the hands of
Lawes and Gilbert farmyard manure gave better results with
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wondered at that *““sewage farming,” which is farming under
acknowledged difficulties, has not proved a commercial suceess.
We must indeed be in doubt whether, when the circumstances
are more than usually unfavourable, it exercises any very great
urifying action upon the putrescible mixture. In the treat-
ment of putrescible refuse, so that it shall not be a danger or
annoyvance, what we have to aim at is nitrification rather than
putrefaction, and it is certain that by mixing with water
putrefaction is encouraged and nitrification delayed.

It certainly seems to be almost incontestable that the proper
course to pursue with regard to organic refuse—putrescible
matter—is the very reverse of that which we do pursue. We
clearly ought to encourage oxidation, and make putrefaction
impossible.

Putrefaction is certainly a great cause of ill health. It was
the putrefaction of wounds (now happily almost unknown)
which converted our hospitals into something little better than
charnel houses. It is the putrefaction of organic refuse mixed
with water in cesspools zmA sewers that causes that long list of
ailments which we ascribe to the inhalation of * sewer air.”

The opinion is held by many that the dejecta of typhoid
patients and cholera patients do not become dangerous to others
until putrefaction has set in, and such an acute observer as was
the late Dr. Murchison held the opinion that common putrefac-
tive changes taking place in dejecta were a sufficient cause of
typhoid, independently of the admixture of any specific poison.

The putrefaction of organic refuse, when mixed with water,
has, I think, been the chief cause of the development of modern
sanitary “ progress.” Qur forefathers were not given to this
method of treating putrescible matter. House-slops trickled
along open gutters, and excremental matters were deposited in
dry pits. At the beginning of this century the water-closet
came 1nto use.

Mr. W. Haywood, quoted by Dr. Farr, says, “ Water-closets
were invented about 1813, and became general in the better
class of houses about 1828-33. The custom at first obtained
of building cesspools having overflow drains put below their
doming, by which means the solid matters were retained, and
the supernatant liquid only ran off.

. “In the.year 1849, what may be said to be an organic change
mn the system took place. In 1848 the City Commission of
Sewer? obtained its Act for sanitary purposes, which became
operative on January 1st, 1849, and then for the first time was
discharge into the sewers legalised. Previously a penalty
might have been enforced for such a usage of them, but hence-
forth, within the City of London those incurred a penalty who
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fever, previously almost or quite unrecognised, has risen to the
lace of first importance among fevers in this country,

The evils which have arisen from cesspools and sewers has
caused an enormous amount of attention to be devoted to what
are known as “sanitary appliances,” sewer constructions, &c.,
and so great and so well recognised are the evils of sewers that
many of our friends are anxious that we should be compelled, by
Act of Parliament, to protect ourselves from the mischief which

revious Acts of Parliament have produced.

Not only does the putrefaction of organic refuse tend to fill
the air of our houses and towns with foulness, but this mixture
of organic matter with water is attended with other bad con-
sequences. _

his arises from the fact that much of the m‘g{mic matter
which we mix with water is distinetly poisonous. The zymotic
theory of disease has of late years assumed more definite shape,
so that we may now leave what was called the zymotic theory
and consider the actual facts.

There is no doubt that the actual infective elements of many
zymotic maladies consist of microbes, fungoid bodies belongin
to the class of fungi known as Schizomycetes, that class w icﬁ
grows in organic mixtures where insufficient free oxygen is
present.

These microbes are infinitely small; millions of them may
live in a cubic inch of putrifying liquid. Under favourable
circumstances they will live for long periods. They will not
only live but multiply, and it is at least a question, and a grave
one, to what extent these infective germs undergo an in-
crease when mixed with organic liquids such as sewage or
milk ?

The fact that the zymotic poisons are particulate and alive is
one which has most important bearings on the subject under
discussion. If the poison were a chemical poison, then dilution
would practically do away with its power for harm. No amount
of dilution is capable of destroying a zymotic poison, in fact it
15 not impossible that the mere mixing of organic refuse which
contains a zymotic poison with water may be the means of keeping
it alive and possibly causing it to multiply.

When a mass of organic matter, charged with zymotic
particles, is mixed with water and washed out of a house, the
water will carry the poison with it wherever it may chance to
flow or trickle, to water course, well, or any other source of
drmkin§ water; in fact the dissemination is as perfectly and
thoroughly done as if dissemination of poison were the main
object which we had in view.

When dealing with organic matter impregnated with zymotic
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bound to do, the statements put forward with regard to the
cholera epidemic of 1866), if the excreta of the Hedge's
family had been buried or burnt, the waters of the Lea would
not have been infected, and possibly 4,000 lives would have been
saved.

The first principle in dealing with epidemic disease is that
which is expressed in the words, principits obsta, resist the be-
ginnings. The object of this is evident, and is well expressed
by Shakspere in the words—

‘A little fire is quickly trodden out,
‘Which, being suffered, rivers cannot quench.”

The mixing with water may be looked upon certainly not as
a resistance of the beginnings, but rather as a nursing and
favoring of them, which, “ being suffered,” most surely  rivers
cannot quench.”

The great principle of principiis obsta has been most rigidly
observed by surgeons in dealing with those forms of blood-
poisoning which arise in connection with wounds, and which
were known as hospital diseases, To Lister belongs the credit
of recognising that the great thing to be aimed at was the
checking of putrefactive changes in the discharges from the
wound, an end which has been attained by adopting what are
known as antiseptic precautions in the treatment and dressing
of wounds. A foul wound is looked upon as a great source of
danger to the patient himself, and formerly the poisons gene-
rated in the wound of one patient were carried by sponges and
instruments (which, be it remembered, were “clean,” as far as
~any indications appreciable by our unaided senses were concerned)
to the wounds of others ; and thus it followed that the mortality
from what was wrongly spoken of as “ hospitalism ” was enor-
mous. Now, however, putrefaction in wounds is practically at
an end, owing to the use of anfiseptics and to an improved
appreciation of what cleanliness really means; and, as a result
of this, hospitalism has disappeared.

How marvellous have been the results which have followed
on the adoption of the principle of preventing putrefaction in
wounds is well shown in a table given in the last edition of
* Erichsen’s Surgery.” This table is taken from a statistical
work by Max Schede on amputations, and shows conclusively
what are the advantages of anfiseptic precautions. I have
simplified his statement for the sake of those of my audience
who are not acquainted with medicine.
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of the fever filtered through a mile of earth, which was sufficient
to check the ]lmssage of particles of wheat flour. Wide irriga-
tion over a large area of land, as is practised in “sewage
farming,” is probably the best method of treating sewage, but
this cannot be regarded as absolutely safe under all conditions
for reasons previously indicated.

If antiseptics have been previously added to the sewage, this
must increase the difficulties of *farming™ with it, as, if the
antiseptics have been added in sufficient quantity to destroy
disease organisms, this would effectually check the growth of
those other organisms upon which the fertility of the soil depends.

It is more than doubtful whether there is any absolute safety
in obtaining water from deep wells. The Dudlow Lane well,
near Liverpool, having a total depth of 443 feet, was fouled by
percolation from cesspools, and percolation from a defective
sewer would certainly prove equally disastrous. Surface wells
are now not regarded as at all safe, but our suspicions with
regard to them were not aroused until after the introduction of
the plan of mixing water with putrescible matter. There was
no soakage from an old-fashioned dry pit. There must be
soakage from a cesspool or * dead well.”

The only way of securing pure water is to make quite sure
that there is no fouling of water-sources. If this were done,
then pure water would be at once plentiful and cheap. Tt is
now very dear, and is getting scarcer every day.

Dr. William Farr said, ¢ a system of sewerage is the necessary
complement of a water supply.” For myself I should be
inclined to say that an extraordinary water supply is the necessary
complement of water-carried sewage, because with it our
ordinary supplies quickly get fouled. In London we have
 effectually fouled a?l our wells, and the state of the Thames is
such that a man must be in the very extremities of thirst or else
msane before he would drink from the Thames anywhere
between Teddinfrrtﬂn Lock and Gravesend. The state of our
noble river is a deep reproach to us, and must remind us day, by
day of the serious blunders we have committed. As long as it
remains as if is, we certainly have no claim to be followed as an
EEarpI]e in matters sanitary. London should serve as a warning,
as did the drunken Helot to the Spartan Youth.

The fouling of our sources of water supply has driven us far
afield for water, and this no doubt has been a great cause of
the lessening of our mortality of late years, but it would be
unwise to talk of security because we have had no serious
epidemic since 1866, an absurdly short period in the history of
a nation. It must not be forgotten that pure water is as
necessary for animals as it is for man, and that if we persist in
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some forest tree suited to the soil and situation (which in these
days of cheap food stuffs would probably be the best branch of
agriculture to pursue), they would earn the blessings, instead of
the curses. of posterity; and they would beantify the face of
nature, instead of making it hideous with tall chimneys, pum_ij-
ing stations, and precipitating tanks. This piece of advice will,
I fear, fall very flat, for of all agricultural arts, forestry seems
the deadest in this country. '

As a defence for gigantic sewage schemes, it is often said
that you can do nothing well without co-operation, and this is
the excuse for compelling all, whether they want them or not,
to contribute towards the cost of sewers.

If co-operation be for a good end, the result is a great good ;
but if co-operation be for a bad purpose, the result is a great
evil. I need say no more.

The last charge which I have to bring against water-carried
sewage is a serious one, viz., that it encourages overcrowdin
in cities, which is universally admitted fo be the greatest of al
sanitary evils, and one which cannot be counterbalanced.

Water-carried sewage encourages overcrowding becauses it
enables us to build houses with no outlet except a hole for the
sewage to run through. The growth of London must be a
source of alarm to sanitarians, and it is impossible not to admit
that our system of sewers has been a most important factor in
its production. Look at Charing Cross, where a street of
gigantic clubs and hotels has arisen, each without curtilage of
any kind, and where a handsome profit has been made by setting
the first law of sanitation at defiance. You will find the same
thing to a greater or less extent throughout the Metropolitan area.

It is difficult to say why we are so prone to crowd into cities.
In former days we crowded behind walls as a protection from
~our enemies. Those days are at an end, but the crowding is
greater than ever. The common cant of the day is that in this
19th century we have annihilated time and space.  Certainl
in cities both are excessively precious. The telegraph, the
telephone, and the steam engine, ought to have diminished
overcrowding, but they have not. The stream is still, mainly
from the country towards the town, the attraction being the
making of money and the spending of it.
th'It may be well to glance at the effect of this overcrowding in

is city.

It is 2 common remark that London is a very healthy city,
and as a proof of this assertion persons point to the death-rate,
which certainly of late as not been excessive. The London of
the Registrar-General however is a very extensive place, and
many of the outlying parts are almost rural in character, so
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I have chosen the county of Dorset for comparison because
it is a * healthy district,” and if we are to do any good we must
always aim at a high standard. Again, the Dorsetshire labourer
has always been a favourite stalking-horse for cockney politicians,
and it may be well to show how much healthier he is than the
Londoner, notwithstanding his supposed condition of chronic
starvation.

This table is very interesting. Dr. Letheb% said “a high
death-rate means a high birth-rate, and a high birth-rate is the
mvariable concomitant of prosperity.” This dictum does not
evidently apply to the Strand.

Dr. Farr, on the other hand, pointed out that “a low birth-
rate implies a small gmpm’tinn of young adults and a large
proportion of the aged.” This dictum again does not apply to
the Strand, as we shall see by a reference to the next table, in
which I have endeavoured to make corrections for the abnormal
%”e-distributinn which obtains in that district, and which Dr.

. Ogle rightly insists is absolutely necessary before you can
arrive at just conclusions,

The table, I think, speaks for itself.

« The Strand”—Mean population 1871-80 = 37,461.

2 o LN LS T Ti3s

52 | 458 | 995 = |GEEsg 3 S |E=33

28 \85e | :BHy | 2E EOER iR | 5. 5

AGES. E‘ig 2335 EEEE sy |s855E| EE gg 2355z
BT |EEE°| BBiF | 14 [ssid B2 | B B

2= S= | 224 <= MEZE" B LA
Under 5| 3597 | 5100 | —1503| 8596 | 5100 | 99-97 | 40-07 | 1440
5—10| 3134 | 4500 | —1366| 390 | 548 | 12:44| 4-31| 129
10—15 3069 | 4012 | — 943| 163 | 212 | 531| 279 &4

15—20| 3824 | 3640 | + 190| 317 | 299 | 829| 443| 167
20—25| 4426 | 3337 | +1089| 366 | 273 | 827| 665| 290
25—35| 6773 | 5512 | +1261| 963 | 770 | 1422 %750| 510
35—45| 5121 | 4237 | + 884| 1246 | 1000 | 24-33| 1048 | 525
45— 55| 3935 | 3225 |+ 710| 1338 | 1088 | 34-00| 18:04 | 520
55—65| 2311 | 2212 |+ 99| 1147 | 1100 | 49-63| 24:56| 565
65—75| 1003 | 1237 |— 234| 754 | 900 | 7517 55-28| 550
75 268 | 487 |— 219| 4925 | 774 [15858 [151:71| 403

37461 37500 10705 {12074 8203

From this table it appears that there was in the Strand during
the decade 1871-80 a deficit of 3,812 children under 15, and of

* 453 of persons over 65, while there was a surplus of 4,233 per-
' sons between 15 and 65.
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diseases for the Strand is more than double that of Dorsetshire,
a fact which is not to be wondered at in a population, the bulk
of whom only breathe pure air upon the rarest occasions, and
who habitually breathe an air so foul that the sun often tails to
penetrate it, and which is fatal to almost all flowers and a large
pn%mrtinn of trees.

o me one of the saddest indications of the dismal state of
this overgrown city is the appeal, which is now so common in
the newspapers, for funds to give poor London children one day
i the country, with of course the not immaterial deduction of
the hours spent in going and returning.

These tables may serve to dispel another popular fallacy, viz.,
that the sulphur-laden air of London has antiseptic powers,
and helps to check zymotic disease.

As a fact those zymotic diseases which presumably travel
through the air (Small-pox, Wlmnl}ing Cough, and Measles),
are particularly rife in lJi_uf.mm:m. The death-rate from these
three causes was during 1871-80:—

In London. Dorsetshire.
Small-pox ... 044 e 0-09
Measles o ALEL < 0-20
Whooping cough  0-81 dos 0-29
176 0-58

In fact the mortality caused probably by air-borne germs
was exactly three times as great in London as in the healthy
eountry district which I have chosen for comparison. j

I have endeavoured to show that the admixture of water with
putrescible matter is inadmissible.

1. Because it is antagonistic to a law of nature, encouraging
putrefaction and delaying nitrification, and there can
be no successful antagonism to nature,

2. Because the putrefaction set up in cesspools and sewers
by mixing water with putrescible matter has been a
direct cause of much disease.

9. Because the practice involves the most perfect dissemina-
tion of disease particles, and a neglect of the great
principle, * principiis obsta.”

4. Because if is the great cause of the fouling of rivers and
wells, and makes the obtaining of pure water increasingly
difficult. o5

9. Becanse it is financially and economically disastrous, crip-
pling the ratepayers and exhausting the land.

6. Becanse it is one of the chief causes of overcrowding, the
greatest of all sanitary evils, i
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The first thing necessary is an equitable adjustment of
sanitary rates. ' '

Borrowing for the purpose of constructing sewers should be
disallowed, and those who do not need the sewers should not be
called upon to contribute towards them at least not to the same
extent as others. ;

The present inequitable adjustment of sewer rates, is a
premium on jerry-built houses without curtilage. Encourage
the man who has a little bit of garden to make use of it.

Enforce the Pollution of Rivers Act against individuals, even
against proprietors of highland moors. :

Let us have a real inspection of nuisances and a harrassing of
evil doers, and let us discourage by every means in our power
the building of houses side by side and almost back to back,
with no outlet but a hole.

Let water be paid for by meter. ‘

I have every sympathy with the agitations of getting allot-
ments for the poorer classes., The best and most economical
allotment is one close to the house where refuse may be buried
and in due time bring forth.

Those who advocate *sewage farming” tell us that an acre
is necessary for every 100 inhabitants. How infinitely better
if the 100 people could absolutely live on the acre of ground in
(let me say) 20 cottages, each cottage having 5% of an acre.
How infinitely better for the man to till this little Yl-::-t in his
spare time, than to occupy his leisure by braying politics in a
publichouse.

Let us calenlate the produce of this plot of ground in terms of
potato. An acre of a field will produce an average erop of 7 tons;
the twentieth of an acre would produce 7 cwts., or 784 lbs. As
these would be for home consumption, and would save the man
from disbursing money at a retail shop, we may take the value
at the average retail price of 1d. per lb., or £3 5s. 4d., or for
the sake of simplicity say £3. To give 55 of an acre to every
five inhabitants would make a town inconveniently big it may
be said. I think not; 100 to an acre is 64,000 to a square mile,
or making a very liberal reduction for space chupieﬂ by roads,
let us say 50,000 to a square mile. This does not sound like an
mmconvenient scattering of houses. The inhabitants would make
£30,000 a year by the produce of the land, a gain of which Free
Trade cnuf,trl not deprive them; and there would be no sewer
rate, no plumbers’ bills, and certainly a vast increase of health,
happiness, and contentment.

Vhat I am advocating is no utopian scheme, and I am not
talking without some practical experience. A few years ago I
bonght twenty cottages adjoining a garden which I have in the












