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g}‘i'g‘ : Tne development of Sanitary Science in recent years has led sl
- é“ R to the gradual formation of what may be termed a special 10 i
WIEL branch of the Engineering profession. The very carliest s v B
ks 1 NN} engineering works on record were connected with sanitation as I il -
ML Rk exemplified by ancient aqueducts, the Cloaca mazima of Rome, 1y
B R &e, &e.  Itis, however, only within the latter half of the present i %
L j PEE century that much real attention has been paid to the science i
PO i i E i of Samitation in its various branches, resulting, infer alia, in
T L the assistance of the engineer heing sought for the pnrpose of e
- ‘%’é?:_ b designing and carrying out works for providing a health-giving
e . _
- e

supply of pure water, for disposing in a satisfactory way of the
filth which would otherwise accumnlate wherever people are
£hE aggregated in large numbers, and for the realization of other

S desirable sanitary objects.

It is not only in the more pressing instances of cities and
large towns that greater attention has been paid to these
matters in recent times, but the awakening to the importance
of the subject has hecome universal, The engineer is now
called on to deal with a great vaviety of samitary works—
differing not only in kind but in magnitude—from the sewerage
| of a hamlet, or even of one mansion, to the complicated main
1 drainage system of a city—from the sinking of a pump well to
the construction of works on a vast scale, such as those of
13 the Vartry, by which the city we are now mecting in is
L supplied with water,

Such works have been increasing in number, following good
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194 ADDRESS TO SECTION I,

of the greatest importance as to matfers which come within

the province of the medieal ofticers of lealth, such as the

abatement of nuisances, provision and care of burial grounds,
. Ly .

scavenging, and depits for that purpose, mortuaries, places for

post-mortem examMuLIions, slwighter-houses, markets, disinfect-

ing chambers, &e.y &e.

examples, the benefits from which are at once felt. and appre-
cintu:\, and doubtless to a great extent owing {o {he instru.
mentality of this Institute, the proceedings at whose annual
congresses are now  eagerly looked forward to, atientively
watched during their progress, and subsequently discussed with
the greatest intevest by the public. ' o
A great impetus was given to sanifary engineering works of Lastly, the x}ct, direetly, or lllt.lll‘cct]_)'-ﬂu‘ough the operation

a ]mElic character by the passing of thie Public Health Act, of other Acts incorporated with it provides for matters which
1875, and the Public lealth (Ireland) Act, 1878, By these primd fucie, ave less immediately connected with the health of
Acts sanitary authorities in England and Treland have had the ]'"mit', such as town halls, publie clocks, town parks, &e., &ec.
\ I propuse to confine my remarks chiefly fo the operation of

important duties {hrown on them, coupled with extensive )
1)0\\'01'5 to enable them to fulfil those duties, and—last bui not the Jl\(:t in respect of sewerage and sewage disposal and water-
supplies.

east. in importance—means are provided by which the funds o
Since the power of sanctioning loans for sanitary purposes
was given to the Lo «al Government Board for Ireland, loans for

varions purposes under this Act have been sanctioned to a large

ey

required for carrying out the necessary works can be obfained
on casy terms, both as regards the interest and the repayment
of the principal.
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1t will not, I trust, be thought inapprepriate if T take for the amount. In the nine years ending March, 1884, the total e i
subject of my address to yon the operation of the Public Health amount of 5“(']_‘ loans was £1,206,419 (see Annual Report, i i B
(Ircland) Act, 1878, in as fav as it velates to engincering, 1884). Of this about £700,000 was sanctioned for water- R (-
For the purposes of sanitary supervision, Ireland is divided works and £230,000 for sewerage works.  Loans to the extent i -
into wban sanitary districts and rural sanitary districts, the of over £100,000 have been sanctioned for paving streets and i r B
former consisting of the larger towns, in which there are legally ﬂa{:ging. footpaths; the halance consists of loans for labourers’ H i E
constituted municipal authorities, and the latter consisting of the and artizans’ dwellings, new streets in Dublin, town halls, i il
Poor-law Unions, exempting for this purpose from eacl union cemeteries, baths and wash-houses, scavenging, &e. g g
so much of it as lies within any urban district.* Nourban distriet The time of repayment of money borrowed under this Act : B
can exist without a loeal authority, such as town commissioners, cannot exceed sixty years, but if the loan (as is the all but : i K
but small towns, even though they may, for other purposes, have universal custom) is sought to be obtained from the Com- l!
¢ such a loeal authority, may be comprised in a rural distrief, _autl missioners of Public Works in Ircland, the term cannot be ex- 'g
il be under the sanitary supervision and control of the guardians tended ]10_\'01151 fifty years, and in determining the time when i
i of the union acting as the rural sanitary authority. such a loan is repayable regard must be had to the probable i 8
qi i i The sanitary authorities, urban and rural, have, as I said hefore, duration and continuing utility of the works in respect of which
AR many important duties thrown on them, foremost amony which the loan is required. 7 )
]i T are some \\.'lncln comrcl thcm. o seck the advice and assistance The cities and ]ﬂ_l'gc towns have all, as & matter of necessity, i
ISR of the enuincer, suclias the improvement of the water-supply of had to make provision of a more or less complete kind for a :
I the district, the provision of a new supply of water, proper supply of water for pub.]ic. and (!()lll(BSﬁC purposes, but many of
: ’ ﬁ}! (S and sufficient for ‘public and private purposes, and the repair of the smaller fowns are still badly in want of improvement in this
b all sewers belonging to them, and the construction of such new respeet; the sanitary authorities not being pressed on the sub- 1
AR AETE g.i‘-t L sewers as may be necessary for effectually draining their district. jeet, and being often in ignorance of the expense to which they o 5
o 5:’ v The architect is coneerned with other and very important may be led if they once embark on sanitary improvements, are il b
e A ﬂ SEaN provisions of the Act, such as the regulation of buildings and apathetic or unwilling to do anything by which the rafes i i
4t i? HUBEET formation of bye-laws for that purpose, the construction of new might be raised. 3] 3
Ak LR streets, baths and wash-houses, dwellings for labourers and Of the large works for the supply of the cities and principal P b
NS artizans, &e., &e. towns I propose to say but little, deseriptions of many of them %
4 : Other provisions of the Act impose duties and confer powers will be found among the proceedings of the Institution of Civil S i
— ' B Engmcel:s, and of the Institution of Civil Engineers of Ireland, ? { }{ 1
NoTE.—A list of the urban distriets is given on pago 213. _ and of kindred societies, but I think some remarks as to what it fi
ifrigdd
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196 ADDRESS TO SLCTION I,

s been done in cases of less important towns may not be
without their use.

As a rale the supplies of water to the cities and larger towns
have been provided under powers conferred hy private Acts
of Parliament, but since the introduction of the Act of 1878
several urban authorities of towns of importance have availed
themselves of the machinery therein provided for obtaining by
provisional orders the powers of purehasing lands and wafer
under the Lands’ Clauses Acts otherwise than by agreement,
These powers of compulsory purchase ave identical with those
conferred by a private act, and are obtainable at a very trifling
cost compared with that of a private act.  In some eases where
private acts containing borrowing powers have been obtained
for water works the sanitary authoritics have cleeted to borrow,
not under their own Acts, but from the Commissioners of
Public Works under the Act of 1878, Loans have been
sanctioned in this way for the water-works now in progress for
the supply of the town of Sligo and the township of Rathmines,

Although there has been a great improvement. in the water
supply to towns in Ircland generally, there are still cases of im-
portant tewns which are badly in want of new supplies or con-
siderable improvement of the existing supplies.

There are cases where by a spasmaodic awakening to the fact
that a supply of pure water is desirable the Sanitary Authorities
have commenced the proceedings for oblaining the requisite
powers of acquiring the property vights, and have even ac-
quired them and obtained sanction to a loan for defraying the
expenses of the works, and then from some cause or other have
allowed the powers to Japse and the project to he abandoned,

No doubt the proceedings of this Congress will be dis-
seminated through the medium of the newspapers thronghout
the country, and will perhaps divect the attention of Sanitary
Authoritics of towns where deficiencies exist {o the necessity
for improvement, and T hope that whoever, on the next visit of
the Institute to Ireland, occupics the place which I have now
the honour to fill, may be able to point te a marked improve-
ment in this respeet.

The Sanitary Authorities of the smaller towns where defi-
ciencies admittedly exist are frequently discouraged by the
fancied, because unknown, extent of the responsibility they
might assume, and expenses they might be led into if once they
embarked on such an enterprise as a “water-works scheme.”
Probably they have heard ramours, and exaggerated rumouts,
of thousands spent on Parliamentary contests and of expendi-
ture mounting up until the original estimate was, so to sy,
nowhere, and they decline even to discuss the question.

CIIATILES P, COTTON, 107

It may encourage the authorities of such towns to have some
information ns to what has been done in cases similar to their
own, and fo which they can refer,

It is usual to say that engineers’ estimates are always exceeded,
but my experience is that a sanitary authority placing them-
selves in the hands of a competent engineer, may safely rely on
the estimates as far as the engineer is concerned, the elements
of uncertainty, and the invariable origin of supplemental loans
for water-works, are the cost of the land and water and water-
rights, and the law costs. I advise engineers not to estimate
for these items, but to recommend the sanitary autherities to
employ an experienced valuator to inform them as to the
srobable cost of the former, and to refer to their solicitor to
iform them as to the probable amount of the latter. The
mistakes, if any there be, will then fall on the right shoulders.

I have had printed a list of some of the towns in Ireland sup-
plied, or in course of being supplied, with water under the Act
of 1878, which towns have been selected as embracing ordinary
cases, and you will there find in each case the population, the
anmual valuation (of the town if it be an wrban district, and of
the arca of charge if it be a rural district), and the amount of
loans sanctioned for a water-supply in each case, and I have
added the ratios of the loan to the valuation, of the loan to the
population, and of the valuation to the population.

These towns may be grouped into the following classes :—

1st. Towns in which the annual valuation is large compared
with the population. These are all towns of the better class
of houses, in which a large proportion of the houses are or will
be connected with the mains,

2nd, Towns in which but a small proportion of the houses
are or will be connccted, and in which the consumption of
water will be less than in the first class.

8rd. Small towns and villages, in which the supply is given
almost exclusively by fountains.

In the urban towns of the first class, with populations of
fl_'om 2,000 upwards, the cost of the water-works is from £2 to
£3 and more per head, but does not exceed the annual valna-
tion,

In the urban towns of the second class the expense of the
waterworks has heen, or will be, under £2 for each resident,
but exceeds one year’s valuation.

In the cases of towns that ave in rural districts a separate
area of charge has been assigned to each, so that a comparison
between the cost of the water supply and the valuation only
shows the amount of taxation which the districts have to bear
n each case, as assigned at the discretion of the Guardians with
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19§ ADDRESS TO SECTION II,

the approval of the Liocal Government Board.  Tn some cases
no comparison can he drawn, as the expenses are charged on
different distriets in different proportions, but where there is no
such differential rating the cost of the water-works is onan
average {wo-thivds of the annual valuation of the area of
charge. T some of these fowns the woportion of the expenses
incurred to the population is very I:n‘gc, as in the cases of
Greystones, Enniskerry, Portrush, Lisdoonvarna, DBuncrang,
and Rostrevor, but these arve all wateving places, with o much
larger population to be provided for in the summer than that
yesident at the time of vear at which the eensus is taken,

The villages comprised in the third elass which, of course, are
all rural districts, have been supplied with water through street
fountains, at a cost of about onc-third of the annual valuation
of the areas of charge.

In this elass are some small and unprefentious works under-
taken by rural sanitary authorities for the acconmodation of
districts where there are no aggregations of Touses that could
be dignified by the name of villages even,  The works T allude
to consist in leading the water from streams or springs not
easily accessible to a fountain or fountains on the side of the
public road. In the district of Little Island, for instance, in
the Union of Cork, where there were no springs nor water of
any kind, the guardians have brought the water from a distant
stream or spring to three or four fountains at convenient points
on the public road, to the great benefit of the inhabitants seat-
tered over the distriet, and also remedying the great incon-
venience felt through the want of drinking water for a largely-
attended national school.

The Guardians of Ballyvaughan Unien, in the County of
Clare, have constructed several small detached works of the
same kind, at little expense, but with no small henefit to the
inhabitants.

How the proportion of cost to valuation affects the rates
necessary to meet the expenses, if the charge is thrown wholly
ou the general rates, will be seen from a consideration of the
conditions on which sanitary loans are now granted by Iler
Majesty’s treasury, through the Commissioners of Public Works
in Ircland. The rates of interest vary with the time when the
loan is repayable—viz, for a loan for fifty years it is 41 per
cent, per annum; for forty years, 4 per cent.; for thirty years,
3% per cent.; and for twenty years, 3} per cent. All such
loans must be repaid by equal half-yearly instalments of the
principal with the proper interest on the then outstanding
balance of principal. The annuity system, or that of repay-
ment by equal annual payments over the entire term of the

CHARLES P, COTTON, 199

loan to cover repayment of principal and inferest, does not now
“l’]’!" to sanitary loans.

he initial rate, or rate to meet the first year's instalment
of princip:il and interest, will be the largest, and in the subse-
quent years the rate will be constanily diminishing, The
ljulluwing table shows at a glance the rates, at different periods
of the terms of the loans, necessary to meet aloan of an amount
equal to the valuation.  For any other Jrroportion the rates in
the table are to be multiplied by the ratios of cost to valuation
which I have before alluded to.

Term E‘.éLi’&f”;‘r Ato | At10 | At15 | At20 szs AL30 [At 35'; At10 [at 45 Final

1 o?trn = ',:;"' .Cl years, | years. | years, ! years. yearal yoars. (yeara years. years) rate.
. =H |

years] /s d. d. d. d. d. d d. d. d. d. | a.

50 | 43 | 1500 1303} 12:06| 11-04 10-02 | 9-00) 888 7'86| 684 | 582 480

Final.
10! 4 11560| 1440] 13:20f 12:00| 1080 9-60{ 840 (720 GO0 | ... | ...
Final,

30 |43 | 1700 15:50 1400 | 12:50] 11-00| 950, 800 | ...
Final.

20| 33 120'40 1830 1620 1410 12°00] .o | woe | aee ] s g et ] oo

Loans for water-works are usually sought for the longest term
which the Commissioners of Public Works can give—t.e., fifty
years. It does not appear that there is any greab advantage
in this. The initial rate for a fifty years' loan is only a frac-
tion less than that for a forty years’ loan; and in seventeen
years, before half of even the shorter term has expired, the
tates to be paid for each loan are identical, and from that year
onward the shorter loan has the advantage of entailing lower

NoTk.~Since this Address was delivered a very important alteration has
been made in the rates of intercst of Government Sanitary Loans. The rules
now are:—

Fora term of ropayment, not exceeding 35 years, 3} per cent. per annum.
For a term of repayment, exceeding 35 years, and not exceeding 40 years,
3% per cent. per annum.
For a term of repayment, exceeding 40 years, and not exceeding 50 years, 4
. per cent. per annum,

This change does not affect loans granted before 15th May, 1835, The fol-

lowing Table should be substituted for that given above :— .

Yeare Per Ist 10th 15th 20th g5th | 30th | 35th | 40th | 45th | 50th
- | gent. | Year. | Year. | Year. | Year. | Year.] Year.| Year. | Year. | Year.| Year,
d. d. d. d. d. d. | d. d. d. d,
20 3.i 20031 | 16:62 ] 14521 12421 ...
39 3! 16:91 | 13881 12-43] 1108 965 | 8:28] ... - e
33 35 152G | 13410 1200 1070 | 9-50| 8:30| T10] .. el
40 33 1500| 12-07| 11-84] 10072 959 | 8471 T34 622] ... .
5 4 1440| 12:67| 1171 ] 1075 979 883| 787 | 6:01| 505 | 499
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200 ADDRES3 TO SECTION 1I.

annual rates, besides being ceatirely wiped out in the fortieth
year, when there are still ten years remaining encumbered with
payments on account of the fifty years’ loan.

When the loan for a water supply cquals or exceeds the
valuation of the premises of the distriet assessable in respeet. of
it, the initial rate is seriously felf, and though it may he gladly
paid by those who are direetly benefited by having asupply of pure
water brought to their doors or into their houses, it is no wonder
that the expense is grudgingly agreed to by those ratepayers
living outside the actual limits of the supply. Hence in some
cases that I know of, and probably in many others that have
not come to my notice, it has been found impossible to
reconcile the conflicling interests so that an agreement may be
come to as to the area of charge on which the loan for the
works in a rural district is to be sceured,

Some wrban towns also contain a considerable extent of
district that is essentially rural 5 in such cases, when the water
is supplied under a private act, it is possible to exempt from
the water-rate, wholly or partially, premises to which the mains
do not extend, and thus avoid the injustice of full rating on
those who are only slightly and indirectly henefitted. When such
exemptions are not made a similar difliculty will be found to
exist sometimes in urban distriets,

The operation of the Act, as regards loans to rural sanitary
authorities for water supplies, is this :—

When the works are of sufficient magnitude to reguire to
be constructed out of borrowed money, the sunitary authority
applies for and obtains the sanction of the Local Government
Board to raise the requisite funds under Section 238,

Then under Section 282 the cost of providing and main-
taining the water supply is made “special expenses,” and
declared to be chargeable on the contributory place or places
which constitute the area of charge.

This area of charge is sclected by the sanitary authority and
submitted for the approval of the Local Government Board,
and if they confirm it by a sealed order the area of charge so
fixed becomes liable for the discharge of so much of the loan
expenses as are not provided for in any other way.

As it is not usual to make any other provision, the rates on
the area of charge are generally burdened with the entire
charge.

Previous to the Act of 1878 an arca of charge could not
include portions of a townland, and as the townlands are sune-
times very extensive great injustice was done by either excluding
the residents in the part close to, or perhaps in, the town from
any contribution to the cost of a water supply or by including

CIHARLES P. COTTON.
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the residents at the distant boundary of the townland Hence
nrose & dillicgllt_)' in practice which has heen removed .lw allow-
ing any portion of a townland to be included or excluded ‘zmd 1
more fairly adjusted area of charge constituted by which the
burden of taxation is more justly distributed, ’

It would not be proper to confine an area of charge to the
area continuously built on, nor to extend it so as to nclude
rcsulc.nts at such a distance from the town that its sanitary
state 1s not properly of importance to them. It is nnt])us.-sib](; to
lay down any general rule as to how far the indirect benefits
from tl.le mmprovement of the sanitary condition of a centre of
population are felt, at least how far the benefit is of such an
extent as to warrant a pecuniary claim on the ratepayers a;ul
therefore the question must be “considered and decided in each
case independently. '

. That such a question is not casily decided may readily be
nnagined, the outside ratepayers wishing to confine the area of
charge, and, with it, the liability to sparinl sanitary ratingg to
:hc. toim_l proper as far as possible, while the ratepayers of the
tﬁ‘(: l:l(“L:llll l?ofﬁ-]ll,s liclrl:\'cd(,rlby lll(:ll}(lll‘]af_[ fl!c ratepayers living in
g od, though not actually in the town, but who
constantly frequent and use the town, and cannot ’01‘ at all
events should not, be indifferent to its Deine kept in a healthy
state.  Hence a dead-lock sometimes arises where there 15 nlz)
question whatever of the necessity for a new or improved water
supply. The diffieulty would be greatly dimin] b i it wer

) y greatly diminished if it were
possible to assess differential rates in proportion to the beneficial
effects of the expenditure on the urban and suburban portions
of Irthc areas of charge, or district, !

!‘he rates assessable on the aren of ¢haree are the security on
which the loan is advanced, but it is not necessary that the
entire amount required to meet the repayment of instalments
of principal and interest should fall on such rates if other pro-
vision, in wl‘mlc or part, can be made, :

l.(»;‘)'c_cltlolfl 66 of the .A_ct enables the Sanitary Authority to
{‘)nt;:-(isrr ilxlllt](()lsq:rl:-{e stfll;m{g a compulsory Wwater-rate and by

“Where n .sﬁnit:::‘(;’n'lflt]?(ln'?t.l'tc -wlllt's-' o o are nis
thoy me ) Sanitary aut Y supply water to any premises

J may charge in respeet of such supply, a water rate to b
assessed at t] al v sremi  mado

1c. net annnal value of the premises, to be made

assessed and levied in the like manner iy every respect as the

fate out of which the expenses incwrred by such sanitary

:tmth’orlty in the execution of this Act are defrayed ; molremtcl?

: (:1031 Sn}l:;y e‘ntcr mto agreements for supplying ‘water on such
s as may be agreed on,” &e.,, &e.

uch water-rates and water-rents would be applicable to dis-
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202 ADDRESS TO SECTION 11,

-

charging the expenses inewrred in providing and maintaining
a water supply, and it would be only in so far as they were
insutlicient llor this purpose that the cost of providing and
maintaining the works would become chargeable as * special ex-
penses” and assessable over the whole district of the area of
charge.

1 eamnot sce how residents in a town who would have the great

benefit of a supply of pure water to their premises could object
to such water rates in addition to a smaller yate common to
the whole arca of charge, they wounld be paying the laH?l‘ as
members of the general public concerned in the general sanitary
condition of the place, and the former as it were payment for
a laxury.
) Ilf ;t.)wcrc understood beforehand that by \mfﬁng the G66th
scetion in force there would be practically a ¢ iftt:rcnhal rating
established, the difficulty in an avea of charge being agreed on
which sometimes oceurs, would often be got rid of. .

T 2 not sure that it would not be better if the striking of
rates under seetion 66 were made compulsory on the Sanitary
Authority and the proportion of them to the general rate on the

area of charge, fixed. ) '

I may refer on this matter to the evidence given before a
Committee of the Ionse of Commons on a Bill for amending
the Public Health Act, 1875, which is published for sale asa blue
book. On this point T may also mention the }'ecommendatlous
of the Conunissioners appointed in 1878 to examine and report on
the boundaries of the municipal towns of Ireland, and the inci-
dence of taxation in councction with any proposed alterations.
The Commissioners were of opinion that the benefits of municipal
control and expenditure were in no case confined to the town
proper, but extended to a certain distance outside the area con-
tinuously built on. Besides heing interested in the sanitary con-

dition of a fown which they frequented and used, the suburban
residents, in the opinion of the Commissioners, derived advantages
from the town being well lighted and paved, and from the
existence in the town of markets, schools, churches, &e., &o.y of
which they and their families availed themselves, for which
advantages it was but fair that they should to some e:xt.cnil;
assist in providing the necessary funds, The Municipa

Boundaries Commissioners with this view recommended in the

case of each municipal town that there should be an inuer area

consisting of the town proper liable to full rates, and an outer

area subject only to half rating. e

There were other recommendations in the Conunlsfs!oneraf

Report which I need not mention, it is the proposition ©

differential rating that coneerns the matter mn hand.

CHARLES P. COTTON, 203

The structural works connected with the water supplies to
these towns are of the ordinary kind, hut the list contains some
of each type of construction suited to the different circum-
stances that occur in practice, and I have prepared a second
table in which the groups are arranged so as to show this,
Where storage reservoirs are found to be necessary, the
ordinary impounding embankment, with a central pud(llle wall,
is usually adopted.  In some cases, however, this has been
varied, and the prineipal part of the dam has been construeted
as a hollow or cellular conerete wall, within which the filters
are sclf-contained.  The small reservoirs at Greystones and
Emniskerry have bheen forimed in this way by Mr. Price,
M.Inst,C.15.,, who is about to carry out the same design on a
lavger seale at Bandon.  Mr. Strype, M.Inst.C.E., has also
constructed a similar dum at Wicklow, with the addition of
a clay embankment against and below the concrete strue-
ture.

Some of these water-works have a service tank near the town
subsidiary fo the storage reservoir, and in some the supply is
furnished directly from the storage reservoir to the distributing
pipes. The advantage of a service tank near the town in
effecting an economy in the cost of a large main to the storage
reservoir and in reducing the risk of accidents by pipes bursting
is sometimes more than counferbalanced by the cost of its conz:
struction ; it had to be omitted in certain cases in which it was
at first proposed in order to bring the expenses within the out-
side limit that the Sanitary Authorities were willing to go to
for the improvement of their water supplies, 2

F ilfration has not been provided for in all cases. Generally
speaking, this has been from the wish to keep down the ex-
penses, but it has only been omitted where there was no
decided reason for the water being filtered. In some cases
filtration las been provided for where it might probably be
omitted without real detriment to the qualit?' of the water,
though, perlmps, the appearance might be a very little improved,
and it is certainly a fact that in such cases filters not properly
attended to are worse than none at all, especially in the case of
covered filters, such as those within the cellular concrete dams
Ihave just referred to. Of course this remark does not refer
tolarge water-works in charge of a special department of a cor-
poration or urban authority, but it is different with small works,
carried ont {ll.l(l maintained by a rural sanitary authority.

As to providing for filtration or dispensing with it, the first
thing to be looked at is the water-nmalysis and the analyst’s ex-
pressed opinion on the result of it. Sometimes a decided opinion
1s given for or against the purity of the sample submitted, and
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sometimes the water is pronounced to be sufliciently aood for a
town supply if siltered, but more generally there is an ambiguity
in the report of the analyst arising from want of information
as to the origin of soie small impurity indicated by the analysis,
This takes usually the shape of an opinion to the effect that were
cortain constituents, named, of animal origin the water could
not he pronounced good, but that they might arise from a peaty
origin, in which case their presence would be of less con-
sequence. The difference is a very important one. and it would
be very desirable that the doubt should be cleared up as far as
possible, I think that this is possible to some extent, in cases
where the supply is taken from a stream, by taking samples
not merely from one place, but from several points at inter-
vals up the course of the stream. A comparison of the
variations in the analyses, carefully considered with a map on
which the nature of the swface of the different portions of the
catchment area is marked, might, on the one hand, lead toa
clear opinion that the slight impurity was due to a peaty origin
and comparatively harmless ; or, on the other hand, contamina-
tion from an animal source might be Joealised and climinated.

Filtration through spongy iron hias been brought prominently
into notice by a paper on the Antwerp water-works, read before
the Institution of Engineers, by Mr. Anderson, and by the dis-
cussion which followed. It is claimed for this process that it
offects a chemical as well as a mechanical purification of the
water, and it seems to be peculiarly adapted to places where
the only possible source of supply is open to possible contami-
nation of animal origin. It was proposed in one case in
Ircland that filtration by this process should be adopted, and
2 loan would have been sanctioned for the purpose but the
proposal was deferred or abandoned.

I may mention that only two loans have heen sanctioned for
providing filtering arrangements after the completion of the
rest of the works, and no other application has been made.

In the case of such water-works as I have been considering
the data on which to caleulate the requisite storage capacity
that should be provided for in the reservoir are seldom sufficient
in kind or in detail to enable a clear deduction to be drawn.
The proposal to provide a water supply is immediately followed
by a design for the werks being called for, and there are not
often reliable gaugings of the streams or of the rain-fall avail-
able for the proper calculations. The error is usually found to
be on the right side, and I am only aware of one case where the
storage capacity provided is insufficient, and this, 1 was informe:
by the engineer, was caused by a reduction of the capacity 0
the reservoir proposed by him in order to reduce the first cost.
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The storage required depends also on the probable consump-
tion, and on this point we certainly are in want of informat'p
in the case of small towns; but here, again, the error is sur(:(;n
b.e on the right side. It wonld be \'cryrinte,restinrr and of c0n(-)
siderable use if the actual consumptfon in the various tow
could be measured and recorded.  No small town probabl ; ‘;11']15
a meter on the supply, or the means of measur’inﬂ ii; 02'é1~‘ :
gange-weir or noteh, but wherever the supply comes dircct]a:
from a tank, the supply to which can be shut off for a time th?a
mc:m'u'emont can be readily made.  Insome cases of very s,m"lll
SElI)llllL‘S from springs, directly enclosed in tanks the cohsum‘ -
tion can by a little ingenuity also be estimated. The cog
sumption during twenty-four hours is an important item in th-
design of the reservor, filters, and clear water basin, or servicg
tank; but it is also desirable that the consumption ':t different
times of the day should be known. ( et

A few measurements have been kindly communieated to me
and the results show, I think, the desirability of their being
more generally made. In Loughrea, a town of about 3 000
inhabitants, the consumption was measured and found to be
between 12 and 13 gallons daily for each person; in Belmullet
(population 900), it was between 5 and 6 gallo,ns- in Emli(i
tymon (population 1,300), it was 587 gallons including a ]‘11':"
su})ply to one mansion and onc or two small factories: l'm;l N
)TlllltO\\'ll Malbay (population 1,400), it was only I'S,éallm::
tai::z;.c towns are almost entirely supplied through street foun-

Mr. Cope, clerk of the Rathdrum Union, informs me that
the consumption in the workhouse of that union in 1883 w:
6-38 gallons per head daily. e

Mr. Leonard, C.E., has supplied me with returns extending
over some years from fen fountains in Drumeondra Township
supplied by meter; from these returns it appears that ll,
person consumed an average quantity of 2+16 “‘l"EmS daily e

In Enniskillen, Mr. Wray, C.B., Kindly ﬂa\'{é‘me the rlllllg‘;qur
ments of the hourly consumption from 6 a.m to midnight ;\:1 i el_
1ndl£‘ﬂfc a considerable inerease of the dranght at 9 a.m. vr]l'(:ll
2011“““;? without much variation till after pr.m., {lll(‘l. it \:'()llll(i(i
appear that one al ¢ i
hloh‘:-:ltn ll:quo(l)li(},‘.lmlf the total consumption took more than nine
“‘Oﬂlsll{l;ll)l\rlllg f:.lllc]u‘la_ho.lfs f'or. the purpose of designing water-
ks ¥ probable increase in the size of the towns should be
e\-i(]f-:weo‘ ri\ﬂicq?]ﬂ"-]-“]m'hon'O'f former census returns and of
e fgj at local inquiries shows but very few instances

‘ of an apparent nccessity of providing now for an in-
creased consumption in the future in this country. (
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206 ADDRESS TO SECTION 11,

Where the source of supply is a mountain stremn \\“lﬂll sffic]‘])
sides to the catchment arvea, storage has been (llS]lUllhE}( l‘\\ .n )
as at Tralee, Killarney, and Rostrevor At the l:lltvi -pt‘l(ﬁ '1‘
good example of the well-known plan of automatic supp ]\ '(.l the
fank at times only when the stream is low and clcn}, can l}: sun.‘

Tn other cases where the source of the supply is a s Ill-lg‘, or
small stream from springs and not subject to _iluod::‘, :llinli! R :'Olll;
taining a day’s supply is usually found suflicient, .mtlt i3 ‘.?ll
may be near the sult]u'lc;c fo' ut.l f (ltlfl:llilcfl (i:rom it and near the

vn, IExamples will be found m the iable. ’
tmi’l:lm }iJng ]1&13 also been employed for the su‘plp]'_\: of ‘t.\\ 0:.“[1“'“
towns, Loughrca and Strokestown, and it has been proposed in
two other cases, In each of the above cases the mulv:p ]3(?\'\.01*
is provided by turbines, and the water 1s pumpeil ]up. tlu .;‘ St?l\.lcle
tank contniningir_; over tllirttccl; t(]ln_y? supply, the level of wihich

ands the highest part of the town, . .
cmi]tn;:lill}pﬂl‘hmtbfm'salnitnr_\' authorities to acquire a c-lluf]-li 1;1{,:]1113
to the water they propose to take aud to the land ol ll(',.l" ul)
may require to ercct any works. Where (‘:()lllln]l.}s’otl A 11))(.)“ (.:; :lln(i
l‘cq'uirct\ for this purpose they can be given }I.l 1 i(al.."(enn.l :
Orderif the proposed schemebe gl)lrl'()\'edof by the socal Go e
ment Board after a local inquiry, but such powers HIno \?-,
exercised until the Provisional Order is c.(m[!rmc(l by :1.11 Ac
of Parliament. Where the Bill for confirming the ({1};1;5
unopposed the cost of ]fhis sliould be a trifling item n the toti
water-works. . '
cos\t\'(ifelfclalihe land for structural works and a right t.ol tl‘lc.“ at(e):
can be acquired by agreement, a wovisional 01(]01‘ :io:nd
required to obtain way-leave or a l-lgl:t, to open t ]1(, 'é,“"‘ter.
along the pipe-track and lay the pipes. The 1'1g‘ht_tu ) water-
ipes within their district, and subject to cmtamlu‘)_l;'. s
without their district, is given to all sanitary aut 10111) ies :1
the Public Health Act, but compensation lll.l}St fc. ]1:11!'.
for all damage done. Lands that_are only 1'cq111}.c£l 011 (‘)‘r‘(l)er
leave are, therefore, not to be included in a pr;)? 151(31.'1 orcer
for the purpose of acquiring lands otherwise than by 43
mellllt.the first table I have given in the different cascs :}lg
tnitial rate to meet the loan,  This is not to be tak?"t as w::t
actual rate required, for in the first place the c}larglu;, -va:fer-
instalments of the loan and interest may be relievec Y Wi o
rates and water-rents as 1 before mentioned ; am} ::cc?nt(e 11‘1’
many of the loans referred to were made on the m}nmt;\t hs(:, s; < X
requiring a lower rate, but one that would continue i s;)me
instead of diminishing with efffux of time of repayment. n so
cases the income frem water supplied to various concerns by
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agreement very largely contributes to meet these charges; in
one case, where the works have been in existence only a few
years, they are wholly met in this way, and no rate for the
purpose is mow struck; and in others, agreements to con-
siderable amounts have heen made beforehand, and these facts
I commend to the consideration of samitary authorities con-
templating a water-works loan,  Persons who are specially
interested in having the supply and require more than an
average quantity, are mueh more willing to contract beforehand
if they sce that the adoption of a scheme somewhat depends on
the support they thus offer, and also any sum assured to the
sanitary authority in relief of faxation, so far disarms or
nullifics opposition.

The improvement of the sewerage arrangements in towns hias
attracted perhaps more attention than that of the water supply,
at least since the Local Government Board was first empowered
to sanction loans for samitary purposes, the applications for
sewerage loans have been more numerous than those for loans
for water-works., This arises partly from the necessity where it
exists for improvements in the drainage of towns coming more
readily home to the minds of the ratepayers, and partly because
the burden of taxation entailed by such works is usually small
compared with the taxation necessary to meet the charges of a
water-works loan.

The number of sewerage loans has been swelled by numerous
applications during the period of distress in 1880—1, with
the object of combining relief through the employment of
Jabourers with utility in” the work on which they were to be
engaged. The result was that applications flowed in for
small loans for sewers in villages and hamlets, which would
probably otherwise never have been asked for by their respec-
tive Sanitary Authorities. Of course very many of the works
exccuted under such circumstances presented a minimum of
utility, indeed it was not easy to stretch the meaning of the
word “sewers” to include some of the drains proposed; but
every latitude was given, and on the whole I am convineed that
A vast amount of good has been effected by works of this kind
the exceution of which was prompted by the desire to afford
relief to distressed labourers, and encouraged by the low rate
at which the money was lent by the Government.

As was to be expeeted there was a gencral anxiety to have as
much of these loans as possible expended in labour and as little
as possible on materials and skilled work, hence designs for
drains of a primitive character in which almost the whole work
could be exceuted by unskilled labour were often submitted,
some of which could not be approved of without modification.
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208 ADDRESS TO SECTION II,

Many of the proposals at that time were for (:onstructin{;
sewers or a sewer down the centre of the road, passing “.Il'()llg 1
«mall hamlets in which the idea of n house conneetion with the
sewer was not dreamt of, in fact, in such a case the sewer had
only to convey away the surface water, and remove and prevent
the recurrence of pools that might have formed on the sides of
the road, as was very commonly tllcr(:asc, and which if left to
stagnate wonld cause a nuisance. The design of such sewer
wasnot therefore of paramount importance, nor was the method
of disposal of its contents, thn!lgh of course no s:uu.:uon-cnuld
be given to a drain of any kind divectly discharging into a
natural stream.

From such cases in which the loans were only for a few
pounds the sewerage loans have ranged up to very large sums
for some of the more important towns, _

The question of the disposal of the sewage continually pre-
sents diftficultics in dealing with applications for sewerage loans.
There is a wide-spread opinion that the sewage of a district
should follow the rain-water to the nearest stream_by which it
will he earried off, a very convenient system for the dlstnct‘m
question but inconvenient to its neighbours down stream. , The
Tnw is now so explicitly stated by the 19th section of the Public
Health Ireland Act that sewerage schemesin which this method
of disposal of the sewage is adopted eannot be sanctioned, and
are invariably rejected, _ .

In the case of a small village, irrigation of a small portion of
land if it can be managed, is perhaps the best plan of disposal
of sewage, but there are great fliﬂl'(:llltl(‘S in the way; it is
next to impossible for a rural sanitary authority to get any land
for this purpose by agreement, and they do not consider tht%
matter of importance enough to take the proccedings necessary

for the compulsory acquisition of the land necessary, and
Desides, the irrigation would require constant supervision aund
ive continual trouble if not attended to. _

The disposal of small quantities of sewage on osml‘-bcds, on
swampy margins of rivers has been suggested, but this method
has not, that I am aware of, been adopted in Ireland. 1 should
like to see it get a fair trial here. .

Discharge into tanks, to be emptied by scavengers, if regu-
Jarly attended to, would also answer well for small towns, but
there are difficulties in the way of getting any one to regularly
remove or even to receive the contents of such tanks for their
manurial value. In only one case that T know of is the sewaye of
a small town in Ireland taken by farmers, who have constructed
carriers for its distribution over their farms, and who have, as I
am informed, expressed themselves ready to take any amount
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that can be delivered on to their lands by gravitation. But this
is almost a unique case, and the example has not even spread
to any town in the neighbourhood.

The larger the town, the greater the difficulty of dealing
with this question, though when the authority is an urban one
it has greater facilities for carrying out anything requiring
supervision.  In one case, where the population is about 4,000,
it was attempted to deal with the sewage by filtration before
discharging it into a mill-race, but after a little time the pro-
cess was found to be a failure, and the nuisance became so great
that an injunction was obtained to compel the sanitary authority,
a rural one, to abate the nuisance, and they have obtained loans
for a large sum to carry the sewage to a distance from the town
to depositing tanks, the effluent liquid being intended to be used
to irrigate Jand prepared for the purpose.

The spongy iron process of filtration is proposed for application
to sewage. It appears to possess an element of chemical purifi-
cation which may be usefully applied to a clear efluent from a
depositing tank, but I am not aware that its application to
sewage is in practice in this country.

Pwrifieation by chemicals has been provided for in full detail
at the Ballymena Sewerage Works, and many other works are so
designed that this method of dealing with the sewage may be
resorted to if found necessary. _

I should like to say a few words as fo the expression “ purifi-
cation of sewage water, &e.” The words “ purify ” and “ puri-
fication” are, to a certain extent, misleading when applied to
processes connected with water supply or sewage disposal.  The
word “pure” is defined by Jolmson to mean * clean, not dirty,
not muddy,” and its origin, the Latin “purus,” meaning “ spot-
less,” applies to a visible purity ; hence it is often supposed that
mechanical filtration, by rendering the cfluent, in Johnson’s
words, “clean, not dirty, not muddy,” complies with the
requirements of the law and Sanitary Science in purifying the
liquid, Water containing deadly coustituents may be rendered
bright and elear by natural or artificial filtration, but it is not
thereby rendered wholesome, nov is sewage simply “ purified” by
filtration rendered fit for discharge into a natural stream., I
think it would be advantageous if some word were introduced
more expressive of what is the object aimed at, such as “ sani-
fication,” instead of « purification,” embodying the idea of a
Process rendering an unwholesome thing, or state of things,
Wwholesome, without regard to the visible improvement effected.
Such a meaning attaches to the words now in use, derived
from the Latin ¢sanus,” such as “sanitation” and the very
title of this Institute, which words, implying simply a relation
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210 ADDRESS TO SECTION II,

to health, I may add, are tllemsol\'c_'s of quite recent introduc-
tion, the words in © Jolmson,” devived from the same source,
exclusively refer to curing, or healing, that is, vestoring a body
to a healthy state. A more suitable word may be found 5 what
is wanted is an expression which will deseribe the process of
rendering an unwholesome thing wholesome, an l(lt‘ﬂ“\\'lllt"lll 1
not conveyed, except perhaps to a chemieal mind, by “ purilica-
tion.” )
Ventilation, in connection wit_h a sewernge system, is now
recognized generally as an essential, and no sewerage loan will
be sanctioned wnless the ventilation of the sewers is provided
for. There is a prejudice in many towns against free ventila-
tion in the streets, and recourse is had to ventilation by means
of piping carried up the houses, but the principal towns the
ventilutors open direetly in the street surface, _

With properly shaped sewers, so Jaid that the sewage finds its

way freely and quickly through and out of them no incon-
venience whatever resuits from such ventilating openings being
in the streets, if in sufficient number—in fact the more of them
ihe better. 1 have seen, years ago, sewer-gas pouring back
through a sink info a house in one of the best parts of Dublin
(indeed, my attention was attracted by the noise) owing to the
filling of the low levels of the sewer by the tide, but. such a
thing is, T am sure, not now to be met with 3 a complete system
of ventilation has been introduced, by which pressure on Liouse
drains is relieved, and the air in the sewers is purified.  Tor the
purpose of constructing ventilators to existing sewers, loans of
considerable amount have been sanctioned.  The veport of the
Roval Commission on the Sewerage and Drainage of Dublin, i
1879, and the evidence given before it, contain much of interest
on this subject. ‘

With regard to the effect on the rates of the nnpm\'ementr_}‘
in sewerage arrangements, I find that in only one or two cases
has the inifial sewerage rate exceeded sixpence in the 1)0111}(1, it
varies from twopence to sixpence.  In this case there 1s mo
relief afforded by incomings such as I have ref erred to as
relieving the charges for a water supply, and the whole cll:ll'g'c
Tias to be met by a rate.  Loans for sewerage works are repay-
able by instalments and interest, in not more than thirty ycars.

Otlier loans than those I have heen referring to have been
sanctioned ynder the Public Iealth (Ircland) Act, 1878, to2
considerable amount. Over £80,000 has been sanctioned for
the construetion of new streets in this city, which not n}ll)’ are
a dircet advantage in facilitating traffie, but also aid indirectly,
but largely in improving the health of the pln?c l)y.c]carlngf,
unhealthy arcas and opening fresh air spaces,  The evidence o
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the Medical Superintendent of Health was very elear and strong -
as to this at tfm inquiry as to the issue of a provisional order
and loan for the new street at Cork 111l in this city.

Over £130,000 has been lent for paving and flageing streets
and foolways, by which their state, from a sanitary point of
view, has been greatly ameliorated.

New cemeteries have in many cases been  provided by
yrovisional order for the acquisition of the sites for them, and
Ly loans for the construction of the structural works., The
advantage of clozing old burial places and providing new ones
can only be realised by those who have heard the evidence at
the inquiries held on applications for closing orders.  The
powers of the Act have also been most uscfully put in foree to
properly enclose rural burial grounds which by the Act come
under the charge of the sanitary authority.

Loaus have been made, but only to a small extent, for disin-
feeting chambers and baths and wash-houses, perhaps the
experience derived from the wash-houses mow in course of
construetion in Tara Street, in this city, may lead to their
further development.  On this subject I may also refer you to
the report of the Roval Conumission on the drainage of Dublin.

Loans of some magnitude have been sanctioned for town
halls, markets, gasworks, &e., which only slightly bear on
sanitary matters, Large loans have also been sanctioned by
the Local Government Board under the Artisans’ and Labourers’
Dwellings Aets.

An Act of Parlinment was passed last year whicly, it is to be
hoped, will be attended with very beneficial results to a large
number of the labouring class, I refer to the Labourers’
(Ireland) Aect, 1883.

It would be premature for me to say more than that pro-
visional orders confirming schemes made by rural samitary
authorities for the ereetion of over three thonsand houses have
been issued by the Local Government Board.  The loans which
will be required for these will exceed in amount £300,000.

At the next meeting of this Institute in Ireland, 1 hope it
may be reported that results very beneficial, espeeially from a
sanitary point of view, have been attained by the action taken
byr’shu rural sanifary authorities in this direction.

Though the works to which I have now bricfly alluded as
being direetly, or indirectly, connected with the operation of
the act of 1878 and its predecessors, may not present a large
total in the eyes of any one conversant with the long lists of
similar works under similar acts contained in the reports of the
Locul. Government Board in England, I think all who know
the cirecumstances surronnding such matters here, and the
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ADDRESS TO SECTION II ! i
sensitiveness ‘ '§
in the rat::: \g{;l atllc‘r({-}at.?lm" or's pocket to the least iner CHA 1 t
and the su’c(-(.qqi‘.‘(?l:ti lmtlll me {hat wood work has been ‘lloase RLES P, COTTOX. 3 i
Board show that it, .. 1 l'll.l lol)m'tg of the Loeal Gover me, twenty-five years al 213 il :
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] ess to ]“'(i\'i(ll' itistoD Icy were m'lllt‘l‘l . s 13 il al cost to tl v expenditure centred i
. ¢ hoped . Yy power- millions of money di 1w State for administeri ed 1n ;
: to act, they 2 ped, now that they hav + oney did not or adiniste i1
. act, they will nse the power ey have the power this sort shoul X ot amount t stering  the £
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TG LR HiE 3 ver nt: hac R i arlinment r I3
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214 ADDRESS TO SLCTION 11,

PARTICULATRS OI* SOME LOANS TFOR WATERWORKS,

Vroportion of
Foputa- l-:_”; ‘l \'nh:;- l:‘:"l;l
VLACE. ‘|l$'<u|' Velustion. Losm. ':ol“l o bt | fmeddtle
T st vamae] s ma i)
l[:'l]wl\ tion, | laliog. l
| i
istricts. £ L 1L £ |
BU‘rlf)::erstr:cfs 3ae6] 10,916 0,578 1522 000 3'."18:1-1'-10 In progress
Warteupoint .| L&s7T| 7,338 | 6000 ir]s o81) 391 1215
Hollywood ...... g203] 11571 10,000 301 057 ) 15111300
BHOEO cevnnreerennss 10,803 19014 123,000 2430 147 l'uh"‘_".’:'(k'i In progress
Buﬁvmena ...... g&sa3| 21,414 [23000 200 107 | 240 1600 Inprogress
Wexford ..o 1163] 10,784 [B00002:47 14 l':‘fil : '_'S_'.'»I_l R
Dundalk ......... nure] 21477 26,000 ;:3'17 1205 81805 e menced,
Fermoy .ocveees G401 0,875 13,000 i'_"ul Bte 1'.':-'_1 1069 | In progress
Wicklow .eveeeee. 3501 6,270 | 6,00011°77 0951 185 1425
Ennis .coeeens o] 6,300 607 LD I'iil‘l'u‘.l! 1°10 ‘.’.J‘?:.’l
Tralee voveeeeene| G806 120044 15,660 {167 1-:_mw 123 | 1950
Coleraing c.ccaee.- G, Hi 12,805 | 9,300 l':ll_l :O':‘:i 11 lU".l._:
Enniskillen ...... 5121 11,331 | 7,700 1:33 069 Q‘OQ 1(_1-(?;»
Killarney ......... 6,601 7698 | 8000|120 1-04 | 1161560 | Inprogress
Rural Districts.

iTeys 3 eeen. 50 2125 | 2500701'1°18} 500) 1770
%l;;\hbé?gfa ....... gOﬂ 3602 | 3,000 350 1408 ﬁ'lﬂ_! ll:ri(—l
Portrush ......... 1156 5910 | 6500544 UL 497 16-65
Lisdoonvarna ... 948 22536 | 1,950 5w l0'81 a2 ]._i'l_l:'n
Kilfenora ...oeee- SUT 3669 | 1,266 4-01 OB7 1100 5e5d
Luniskerry ...... 400 098} 1,400 350 140, 2:50 2100
I)unganntfn ...... 4,081] 10456 {13,500 ;3-:il 1201 251 19'1};»
Omagh ...cooineens 4,126 0,000 12,115|2'£!-} 1'3(2 ‘.’.'18 1050
Kildorrery .....- 400| 15,5906 1,050 2463 006 59-70 (1'8‘.0
Buncrana....... . 764 2482 | 2000262 (-84 411 12:60 {;\J;ltﬁ‘t:clc:i
Strabane ......... 4,196 13,070 0100224 0721 312 1(1'80

Limavady ... 2,004 5,361 | 6,000 203 l'lf..: 1-81 | 1G-80

Ballymofley . 5,049 7000 | GOUOLI-OT 086 2'3(_! I:—l"{)D In progress
Ramelton  ...... © 1,600 2768 | 282176 1002 l"i:) l:r.}()

Moville .eeeeiens | 1,120 1,990 | 1846|161 0001 195 | 1350
Strokestown .| 700| 2430 | LI0D 157 0451 8000 (0

Keady ....... veer: 1,508 4,690 | 2,600 156 0531 2MH | 705
MalloW.ereannenan b4,430| 11,250 6,250 1148 0:h5; 253| 825

LATNE  veveenenees t 8,995 0556 | 5000|125 0:521 2301 780 | Inprogress
Miltown Malbay' 1,400 3,-35}? 1,650 [1-17 048 246 gi?

LoUghTen ceveeeees 3,160 0 st} o . | 80}

Lishellaw ... 33D G23 300|0'89 048 186} 720 _l!f;:!;!g‘:}f‘}j!ﬁ_
Irvinestown...... £00 1,487 620 |U'Sl 044 1'686 ﬁ'(i(_] LV, Fotter, Ew.
Kilfinane ...eev..j 1,200 5,143 800 I(l'(‘r.? 015} 395 225

Bushmills ......| 1,008 1,901 GO0 0-GO 032] 1-89 4'8(.)
Snpistymon ... 1,331 4,330 650 048 015 3301 225

Ligoniel ...l 3497|8838 | 1,650 047 03] 1101 (15

GALLANY cooveenndl 200 333 | 300|150 000| 167 [13:50

Little fsland ... 5001 2,990 | 1,250 '-3-50 042 | 598 3'33

4 3 . o .7.
Belmutlet ... 900024170 LARLO8 | o | it )

The rates in the last column show the maximum possible rate if the LO‘ll)ﬂ
were for 50 years repayablo by instalments, The nctual initial rate may be
less, owing to income from other sources,

JSR———
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WATERWORKS.
DIFFERENT TYPES OF CONSTRUCTIOX,

1.—Artificial Storage Reservoirs.

Ballymena......Population, 8,883 Capacity of Reservoir, — Million Gallons.
Bangor ..ooeee » 4,066 " 20 »
Dundalk  ..ovas " 11,913 " 33 "
Ennis coecivarenes ” 6,500 . 925 "
lIolI’\'\\'ood " 3,:?!}3 " 11 "
Moville ......... o 1,129 " 2 "
Fermoy ......... " 6,454 " 97 "
Omagh ..oovriee " 4,126 " 25 "
Portrush ..... . o 1,196 " 9 .
Pungannon ... » 4,031 " 15 "
Rawelton ...... » 1,600 . g o
Wicklow ...... » 3,301 " 17 .
Mallow .o.evvees " 4,430 " 3 "
Blgo veerans . » 10,803 ,, 50 "
Buncrans ...... " 764 " —_ —

2.—Lales made to act as Storage Reservoirs.

Armagh ......... Population, 8797 .....cccvienieeienenie. Lowry’s Lough,
Newry .ooeeoee ” 15,034  eeiiiiiiincicaccinniierinas (Cam Lough.
Ballind ...oveees » BTO0  vevveirerienrensarsennnnnenes  Lough Broghly,

8.—8ervice Tanks only.

Traleo............Population, 9,910 Capacity of Tank, 855,000 Gals. S*"Hioi=*
Killarney ...... 6,651 a

" " 17y " 1
Belinullet ...... " 900 " £0,000 "
Greystones ... . 700 " 476,000 ,, "
Enniskerry ... " 400 " 100,000 ,, "
Coleraing ...... " 6,604 ,, 600,000 ,  Swlfom
Lame......eeees . T 3'995 " 370,000 ” n
Limavady ...... » 2,054 " 135,000 ,, ”
Lisbellaw ...... " 335 " 169,000 ,, ”
Bushmills...... " 1,008 » 10,000 ,, ”
Galbally ...... . 200 » 2,800 "
Kilfenora ...... " 307 ” 37!5w »” ”»
Irvinestown ... " 800 . 32,000 ,, ”
Little Island... " 500 ” 31200 3} "
Ballymoney ... » 3,040 " Drumbest Lake Fal of spriogs.

4 —Pumping by Turbines,

Loughrea ......Population, 3,159 Capacity of Taunk, 118,000 Gallons,
Strokestowm..,  ,, 700 " 400,

000,
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216 | BEWAGEL DISPOSAL. HENRY ROBINSON, 217

upwards through a straining medium (not downwards), and
to run the suli(f; from the bottom of the straining tank on to a
Jow-lying picee of land for digging in as they are run out.

Where such a filtration area is made to form part of a sewage
farm it acts as a safety-valve, and cnables the land and crops
to have a rest when they do not require further irvigation; at
the same time the process of purification is not interrupted.

If open porous land is available for sewage purification, and
if it can e drained 6 feet deep to a good free subsoil, so that the
efiluent can get readily away, we find that the sewage of from

On “Sewage Disposal,”” by Professor IIENny Ronixsox,
M.IxsT.C.LE, IF.G.S,, F.R.MeT.Soc.

T
e

Tne outcome of several public enquiries which have taken
: lace during the last year or two, aud of much valuable data
EEH : derivable from other sources, establish, we think, a well-marked
: ' advance with reference to sewage disposal s and it may be of
use, as well as of interest, if we lay before this Congress the

e Cam i Al L ) .

. . , 600 or 700 people can be dealt with on each acre per annum i

S conclusions which, we conceive, are deducible therefrom,  We with both good agricultural and sunitary results. i
' propose to deal with the subject under the following heads: In our kd(lress as President of the Engincering and Archi- 5
1. Sewage disposal on Jand. 2, Sewage disposal by chemical tectural Scetion of the Congress of this Institute at Neweastle- i1

treatment, 3. Sewage disposal by discharge into a tidal river,

; upon-Tyne, in 1882, we directed attention to the important
or into the sea, without treatment.

investigation which had been conducted by Mr. R, Warrington,
of Rothamsted, the result of which was to show the action
which goes on in the soil when sewage is passed through it.
Further information, which the same observer has published

T

1.—SEwAGE Disrosarn oN Laxn.

A

The object of dealing with sewage on land may be taken as
twofold, namely, to purify it (which is the sanitary objeet), and
to utilize its manurial products (which is the agricultural object).
Where want of skill, or where prejudice has existed, these two
have not been properly separated, and the results have been in
many eases un}m'(mruble to sewage disposal on land from either
of the beforementioned points of view.

since that date, is of equal value, and descrves to be read by all
who have to advise in regard to sewage disposal on land. The
process of ¢ Nitrification” (as it is termed), which le has so

fully investigated, consists in the conversion into nitrates (which

serve to nourish plant life) of the organic matter in sewage.

<

This takes place by the ‘action of a living ferment of the
bacteria fannly, which is created by and feeds on the impurities

T gy
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It has been regarded as an axiom that clay land cannot be
employed to clarify sewage. Thisis true when it is proposed to
pour the sewage on it as if the land were porous.  Very recent

in sewage, and these organisms both consume the impurities
and convert them into nitrates.

The action of living agents thus brings about the oxidation of
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E experience, however, has led to clay land being converted from the organic matter in sewage, just as worms, larve, fungi, and L il .
¥ an impervious to a pervious condition, by which it has been mnseets, feed on the vegetable matter in the soil, increasing the ephe HiH:
ik successfully utilized. ~ This is effected by digging out the clay amount of nitrogenous material in it. s ik
il to a depth of about 6 feet, burning it into ballast and replacing Experience during the past year or two has proved the hips Sl
AR it in layers, interposed with an occasional layer of open alluvial feasibility of preservin green crops in a succulent state by i
L1 soil, the whole area being well drained with a frec outlet for the compressing them in §ilos, so that they can be utilized for 3
I efluent. We liave successfully earried this plan out, and with the cattle fodder in the winter. This system deserves notice in ; 1§
e result, that whereas it was not possible previously to clarify the comection with Sewage Farming, as we are of opinion that it 4l
: R sewageof 100 people to anacreof clay land, the prepared filtration will prove a valuable means of getting over the well-known : l
B area has been able to continuously clarify the sewage of about practical difficulty which is expericneed of finding a market for 14k
i 1,500 people to the acre. The cost of converting clay land into the large amount of green crop which is produced by sewage 1t
AR this form of filter may be taken as varying from £750 per acre to Irigation.  In speaking of this system the term “'Silo” is ,
Sk £1,000 per acre according to local circumstances, One area applied to the artificial chamber or receptacle for green crops i
e tel vt f which we have just completed has cost £1,000 per acre. (such as grass, vetches, clover, &c.). The term ‘?Silage” is i
AR A E Before sewage is passed on to these filters (or on to land) pplied to the crop thus treated, and the term Ensilage ”’ is
A jiiti 1 l it should be strained so as to remove the larger particles. applied to the process of making “Silage.” The details of the
e o The best arrangement for this purpose is to pass the sewage construction of Silos cannot be referred to here beyond stating
Jt° 8
il
BTN E
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by those interested in chemical processes to attain as high a
standard of purity as possible with the attendant heavy expense

£ per liead per annum, It is found in practice that where the
sludge is produced by straining the solids from sewage before

AP
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-.'5: that what is 1'“1““'0‘1 is {o constriet a pit or (-]mnﬂ).or cither in of chemieals.  Ixperience shows that it is impossible at all 1 i
& H1Y{4H] the form of an excavation in the ground, “"“3 i Irick or other times il seasons to be sure of a constant and uniformly high 1
AL L lining, or by building it above the 8"‘““!"' “".‘:.ObJLiCt '1.&; tf) stanedard of purity, and that chemieal works should be supple- 51 P
il enable the green crop to be deposited in ‘;!‘I {"il ‘;'I"‘ ?‘."k';' mented by a filtration area, however small. The addition of i
HIEH | | tight chamber, in which pressure can be app 'i" N ““' f‘l“lf 0 this, however, enables a lower standard of efuent from the 1 -
g’ ; 11588 compress it. ':l‘h.is i3 c.ftuvtcd in some cases ).3‘\;_0 r]i.l '«}'"l“{-t{ ]u'ecipiiuiioll tanks tu‘ he Zl(llll.l.H‘Sl])lL', n.ud this can be attained 1 "
1 Eg i} the crop after it 1s laid in the Silo, and jl}('ll Sliml“‘ ll}"?‘.-l_\rlla. ‘il with very simple and inexpensive chemieals. . H e
- INsELE arth to about a {'(Hllllt: of feet and pressing t ‘c',‘l““'“"fw '}\lil In the course of our practice we .]m\'c had to advise as to .t-he i 11 H
;L ETE B down. Another way is to construct the Silo with ,i‘ll.“f“ avie majority of the processes, and to design the works for their being EH I R
Bl R covering of the exact size and slmvc'of its intertor, s cover carried into operation.  We have found that the cost of such 4 1 B
i : 3 is raised and lowered by suitable chans and rollers.  After the works complete varies from 081 to <166 of a £ per head of the th 1 B
o }a % ! i crop is placed in the Sil‘f “‘_'" cover 15 ]()\\‘Ul‘(,‘l]. and “‘i!gll]tc.d_’. 50 population, and that the average cost of the works at several g3y 4 .
R i | that a thorough compressing1s ceffected ; the weight applied giving towns which we have been connected with is *123 of a £ per ;1 |
31 RS AN about 200 Ibs. or so per square foot of svancc. Salt is some- head. "This figure may be conveniently followed by that of the i i
T times added as the erop is placed in the‘.&lo.' A crop thus dealt cost of treatment, which we find varies from 036 to *110 of a £ i3 ips i B
| éj L with is stored for months; when the Silo is ()pcn;-dr qltct]f?ddi‘; per head per anmum, and an average of several places gives it q -
HEHLE S is found preserved, and in a state readily taken to by cattle. - ‘06 of a £ per head per annum,  The above figures apply only i ] ,% S
YRR | ] is desirable fo chovse the site for the Silos so that the fodder is to places where the very highest standard was sought to be £ til
ag{ !l ;‘ 3 preserved somewhere near !1“3 place Pf consum ’{“0,“. ;‘ ':l;’:’wt(;’ attained, but our more recent experience leads us to modify the }i ; 1] e
il l oy lay ot the works so that as little l"""!l;"lg as posst) i’“’ ltc] lqt the arrangement. of the works and the cost of treatment, so as to ! it
It IR For iustance, the Silo should be on sult: t)]ngl &l f;llm ’15'?1 ehsi‘huc rely on filtration of the cfluent as an important factor. We i 3
S ERE crap can be carted and tipped at a high level, and the siiag estimate that under these conditions the cost of the works g
i E.Jl t .l taken out for use at a lower level. §0|n¥lcte tm())lildfbc ;él)(mt ]'UY:'i of a £ per head, and the cost of |
: b r . reatment 04 of a £ per head per annum. 5
Ak 2.—Srwaos Disposst BY CnEMICAL I‘REH:MENP' - The disposal of Hllc s]u(lge]has always been a difficulty in ‘ i
- In the last edition of our book on Sewage .DISPOS“]’ m these works, but this is now overcome in two ways: either by :, iR
e speaking of precipitation, we said “the purification of sewage digging it into the ground, as is done at Birmingham now, or 5 g
' by Chemicals has been the subject of misapprehension, owing by pressing it into cakes in filter presses. It is found at ]
to the extravagant advantages which have been claimed for Birmingham that one ton of sludge with 90 per cent. of i i §
the system by its advocates.” This is even more true now moisture is produced from 1,000 people. There the lime pro- H :
than it was fwo years ago, inasmuch as in the recent s.cheme for cess is used.  We have found that about one ton to 2,000 i2
dealing with the sewage of the Thames Valley chemical trefat- people is produced where a salt of alumia or iron is used with il
ment. per se was relied on to produce from the sewage ol 4 the lime. At Birmingham the sludge is dug into the land %;:
i future population of 350,000 an cflluent at all times fit to adjoining the works, and it is found that one square yard of ik ok
be discharged at one point into the river Th*’}mes above London, land will take one ton of sludge with 90 per cent. of moisture 81 Y-
but the Parliamentary Committee 1-chctq(l it.  One part _of th? once in three years, which resuits in three yards of land being :,\ i "
1N report of this Committee deserves attention, when speal‘{‘n{f 0 required to be provided for each ton of sludge. This system of B £
I aEE sewage trentment by chemicals. It is as follows:— O;Ir digging in sludge is successfully carried out as regards frecdom 31t J
FEL T committee believe that in these cases the process of filtering the from nuisance,  Where land ‘is not available to dig in the i i
HAE! chemically purified efluent ﬂ“"’“gh earth _Ought, if possnblc,dfo sludge it is necessary to make it portable for removal and 7 3
e be adopted, which was not P"C!“",ded .for in the .schemc under disposal away from where it is produced, This is best effected : ‘ -
Pl their consideration.”  This opinion 1s exactl{ m ac‘cortitlllff by filter presses. Appliances are made for this purpose, by i N
HEl with our experience, and is that which we have held tIIIO}lg IC'Hd- which the sludge is pressed to a consistency of about 50 per -
et It is at the Toot of the whole matter, because efforts are mads cent. of moisture. The cost of effecting this is about 007 of a i
a
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220 SEWAUE DISPOSAL,

passing it on to land for purification, it requires a little lime to
cnable the press to work well.  About two barrow leads of lime
for cach ton of pressed sludge suflices,

It has been thought that the cost of precipitation would he
covered, and even a profit gained, by the sale of the sludge,  This
hope, however, is not nearer realization now than it was in the
time, now gone past, when chemical processes were relied on to
furn sewage from a profitless into a profitable commodity.
There is, consequently, less justification now than there was at
that time for adopting a precipitation system for sewage dis-
posal. It is entirely a T“'Sﬁ"" of carefully considering the
engincering and financial points involved, regardless of the
sanguine representations of interested or enthusiastic advocates
of any particular system.

As the estimated manurial value of the sludge which is pre-
cipitated from sewage by the addition of chemicals does not
seem to be capable of realisation, we think that probably the
reason may be found in the fact that the chemicals arrest that
process of decomposition which is essential to the conversion of
the organic matters into nitrates for vegetation to utilize. This
explanation will be understood in the light of what we have
already described in regard to “nitrification,” If this view is
correct it would follow that the more completely and perma-
nently the sludge is deoderized by the chemicals the less eapable
is it of passing throngh the necessary stages of decomposition
by which its manurial value can be reulised.

As mistakes are constantly being made in regard to the
weights of sludge with varying degrees of moisture, the follow-

. L=}
ing table may be useful :—

100 tons of sludge with 90 per cent. of moisture= 50 _ tons with 80 per ceat.

”» st ” dé 3 " (L "
100 " " " 25 1 60 "
100 " T} " 20 ) L ”
100 ” " ” 166 ” 40 m
100 o » " 143 w 90
100 " " » 12:5 w20
100 » ”» " 1176 ” 16 ”»

3.—SEWAGE Disrosar ny DisciiArRGE INTO RIVER OR SEA.

We will next deal with the conditions which should be ful-
filled where it is sought to utilize a river or the sea into which to
cast the sewage of a town If it can be ascertained beyond
question that at the proposed point of discharge the currents at
all times will earry the sewage right away, and will not at the
same time produce mischief at a distance (which is often

HENRY ROBINSON. 221

omitted from the consideration), then that arraneement may
be aceepted as a good one, T'his, however, seldom ?)ccurs.

A river has been looked upon by manufacturers and local
authorities as the natural carrvier of the refuse from their
district,  T'his view has been persevered in in spite of the
Rivers Pollution Prevention Act of 1876, which is practically a
dead letter. The publie, however, who use a river either for
leasure purposes or for obtaining their water supply, have of
ate years grown more and more united in their efforts to stop this
abuse ; and there is no doubt that these efforts will eventually
succeed.  In a paper which we read last year at the Conaress
at Glasgow we pointed out the steps that were necessary to be
taken to render this Act operative, and we refer our hLearers to
that paper if they wish to follow the matter further.

The cffect of discharging sewage matter into a river has been
the subject of much controversy amongst chemists.  Some
allege most positively that the injurions properties in the sewage
are indestructible. This has led to alarmists demandine that
under no_circumstances ought sewage to pass untreated into
ariver, We have given considerable attention to this vexed
(uestion, as it requires to be grasped by any engineer who has
to advise on the selection of sewer outfalls, and it appears to us
that the balance of cvidence is against the alarmists, Every
river has a certain power of oxidizing impurities in proportion
to the extent of oxidization of the river itself. Besides this
there are the powerful purifying influences exercised by the
plants and animaleulas which exist in rivers.

It has been aseertained that entomostraca consume dead
amimal matter, and where this is wanting they do not live, but
where i't 1s in abundance they thrive. It follows, then, ,t]mt
these minute animals exereise an important function in absorbine
sewage impurities.  They multiply prodigiously in these im-
purities, and are both created by them and fed upon them
converting foul and dangerous matters into harmless ones, in a
similar way to that which we have referred to as nitrification
when speaking of the action of bacteria in the soil. Considering
that these organisms avise from and are fed on concentrated
filth, it is obvious that they cannot live when the conditions
f:'l]\'.oumhle to their existence disappear.  This would be the case
::lﬁ‘lllatl:ﬁﬂq:i\:listgef is (ll‘s'%'hnr-tb:cd into a ]':u.'ge volume of water
1  femperature to that which suits them, and
with powerful oxidizing influences at work. These conditions
added to the difticulty they must experience to find theil"
natural food—namely, concentrated sewage—where the sewage
Itrllnitttmin baec-(;;llloeft s;)lmgrg:fl‘tlﬁ d:lut;zd,s :,105301111&3 for the fffct

good river, sewage impurities
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999 SEWAGE DISPOSAT. W. EASSIE,

largely disappear.  The action of weeds and plants also aids
pufiﬁéaliuu to a very large extent Minute plants, .s:uch as
confervoid alge and the like, also assist in oxygenating the
river, as when exposed 1o light they decompose carbonie acid,
and liberate oxygen. ' .

The practical question which has to be answered in cvery
case where sewage 1s proposed to he .(1151'-]|u1’°j_‘zlc-(l f]'"-t.“ l 1-..;1.,.
yequires to be approached from 1wo points, e fivst is whe-
ther a nuisance will be caused at the spot to which objection
would be taken.  If this is likely to be the case then the fact

On ¢ The Collection and Disposal of Ilouse Refuse,” by
W. Bassie, C.L, I'.1.8,, I.G.S.

It is most interesting, as well as instructive, to read in the
ages of medical and sanitary journals how the dry refuse from
wnses is dealt with in various home, continental, and trans-
atlantic towns and eittes.  But it would be a work of super=-

Ll ML S 22 L T T R I

iy Sl e 2 L

o e

that the sewage will get purificd in a short run of the river
does not meet the objection,  The second point requires a cave-
ful consideration of the condition of the river, both from man
enginecring as well as from a chemical and biological point of
view. Decisions on these matters have too often been avrived at
in a roueh and ready way.  Theyv require skilful freatment, as
r‘ . * - -, . L] . . ey N
the interests—both commercial and hygienic—which are affec-
ted are too great to permit of them heing dealt with by any
who are not well-informed and careful.

The general conclusions which we deduce from our observa-
tions are as follows: o .

1. That chemical precipitation is not so necessary now, as it
was considered to he a few years ago, in cases where land for
irrigation is not procurable. .

9. That thecfforts to profitably remove the manurial elements
from sewage by chemicals not having heen sugccssf ul, the system
should be adopted per se only where a filiration area cannot be
obtained, ) .

8 That the success which has attended the construetion of
filtration areas where the land is clayey, and the successful
results which have heen obtained from a combined straining of
sewage and of subsequent filtration through small areas of
artificial filters, point to the adoption of one or other of these

erogation to lay before you even a digest of this,and in the few
remarks which I have to make I will confine myself, as far as I
-an, to the method of dealing with the dust from houses in our
home towns and cities, giving express notice to the methods
which rule the disposal of dust in the London Metropolitan
district.  This information has cost me much time and con-
siderable expense to collect.

I have not been able to find any statisties giving anything
like the exact analysis of the various materials which go to make
up ordinary house refuse, such as is thrown into the dust-bin,
but whilst Paris was scavengered in the ordinary way by rag-
pickers or chigoniers, and before the present mlmicipzfl cart
system was introduced, that city possessed about 500 rag mer-
chants, who employed each some half-dozen rag pickers, whose
duty it was to collect and sort the house refuse thrown outside
the houses. Ont of cvery 136 1b. of refuse thus collected in
Paris the following gives the amalysis of what can be sold :
Paper, 401b. 5 rags, old linen, and wool, 181b. 3 bones, 281b.
glass, 8 1b. ; waste cloth, dressmakers’ seraps, thread, &e., 19 1b. ;
tron, hrass, and lead, meat. tins, and capsules from bottles, 131b.
old shoes, leather, &e., 61b.; corks, indiarubber, and broken
tovs, 41b.

The above will not give any fair estimate of London refuse,
because it represents only the weight of the assorted articles
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systems in many cases  where chemical  treatment would
p.rc\'iousl_\' linve been advised. .

4, That the injurious cffects of passing untreated sewage
into a river depend upon not merely the relative volumes of the
sewiwe and the river, but chiefly upon the power of the river
j D . . L3 » -
to oxidize the sewage, which power is in proportion to the
extent of oxidation of the river itself.

i

taken from out. of the dust, and does not include household
ashes, the exerement of which, in our country, where coal is so
abundantly used, would, it must be remembered, largely in-
crease the amount.  In most towns there weunld be a much
heavier item for broken earthenware, for old blacking-pots, ink
bottles, and the like. TIn the analysis of the Parisian refuse, I
only mentioned articles which were of value to the rag-picker,
and there must of course be a great deal of earthenware thrown
away there, but taking into consideration the inhabitants of the
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H ' two cities, Paris and London, there could be no question that
i . I the item of glass and earthenware the quantity yielded in
il '%I i London would preponderate. One thing I dare be certain about,
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F

and it is that Tondon would heat the whole of continental
Europe in a show of empty ink bottles and medicine botiles,
Some time ago, my friend, Dr. Roth, of Dresden, ilu_: cminent
state sanitarian, put himself under my cave, to show him umonr
other things how we managed the disposal of our house and
street refuse. I took him to Paddington, which is the most
complete establishment I know ?f., andd we were mmlscid up'on.
sceing the number of full medicine bottles which had never

. EASSIE, 225

burning of the vegetable refuse in the kitchen fire. This, how-
ever, would require almost to be made ineumbent upon the
householder by some bye law, which is hardly likely to Dbe
enacted, One word more about these fixed dust-bins and I have
done with them, They are seldom water-tight, mostly placed
against the wall of the house, and allow the liquids to drain
under the floors and cause a rising dampness in the wall or the
porens walls permit of the foul air being sucked through the

) ST

i prinpre

heen emptied, as compared with the empty bottles which had walls into the warm rooms.
been thrown into the dust-bin In London they are mostly construeted underneath the area
W * * ) . T .- alatr ‘- TIY r g . 4
JLThe most complete treatise dealing with the collection and sfcrs, and their exhalations mcl?u.lt.hctl by servants, tradesmen,
: ) mioined upon every local and passers by 3 but frequently it will be found that one of the

removal of refuse from houses, as enjoied n \ Y3 1) _

thority by the Public Health Act, 1875, 1s that of M arca vaults has been appropriated, and it needs no argument to
!i;:n-c l?oufnoie C.E., which will be found under the head of show how such large receptacles must affect the sweetness of the

4 £ o Laay . * N . .
SC‘I\'}euniurr in his work published in 1883, entitled *The hasement. I have iore than fifty times also found the dust-bin
l\h‘mici;'llc"llld Sanitary Engineers’ Handbook.,” 1le enters inside a vault which is enclosed in the house, and thus virtually
H H H QLA Fe) . . . . . . | S . . oy

fully into the law of dust removal, but I have not time to woisoning its .mnnsphu(_:. Very pften, too, just :}bme the dust-
allude to this, and desire rather to make a few 1'ell_1:11'ks con- hin \\'l_ll be found a c!sten.l, with a badly fitting cover, and
cerning the practice of dust removal as it is carried on at sn]')]‘)l.\ ing some of the sinks in .ﬂle bnsement..

yresent. The contents of all dust-bins, at least in London, resolve
! I'Ious:e dust in Londen and its suburbs is either collected by thm'nsdvcs in four products :—1st, the “ash,” or that compound
scavenaing carts, the bells attached to which in some towns of fine ash, boot, brushings, house dust, &e., which is for the
inform the houscholder that the dustman is passing, and that most. part m.oul(lc.d into bricks; 2nd, the ns.hes or cinders and
his portable receptacle of dust and other refuse, which he .lms fm'e coal wluc_h \\'1}] not pass t]n‘ou_r_}"h the sieve with the fore-
seviously placed in a handy spot, will be earted away on point- going, and which is called “breeze” and used as fuel where-
] 7 : with to bake the bricks; 3rd, “hard core,” such as broken
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% ing it out.  Or if dust-bins are the rule, the letter D placed in “ hat : '
4 the window will indicate to him that the bin is full and must pottery and other hard refuse which is not worth selling, and is
i beempticd. It is not often that the dustman calls without in- chiefly used for road making; and lastly, “soft core,” which

M

means all kinds of animal and vegetable refuse, of course the
most dithicult material to deal with, necessitating, as in the case
of Lambeth heaps, sprinkling with ecarbolic acid powder before
it is barged away for agriculfural purposes,

By far the greater number of the Metropolitan vestries, viz. :

i vitation, and more often he }'cquires the solace of a snmlllhono‘-
' rarium, especially if there is any garden refuse, wall p nstttel,‘
: old paper-hangings, green-house clinkers, or extrancous n;a ell
of that kind, which according tomost authoritics the local..mlau
are not expected to remove. Only ashes, peelings, kitchen
vegetable leaves, and inside house refuse is bargained for.
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. e The Strand Poplar
§: All sanitarians, medical or enginecring, are of olp'nno? ﬂm"i “"estmimte,l', Hnlm‘ps’tend,
s . s ese ot st~ storag P
IHREL something better than our present system of dust-bin ng St. Giles, St. Pancras,
i

might be devised. Not that the dust-bin is (.)utl'agcm.lsly ’cl\'ll lIl:
its conception, but rather that it is abominably treafec ol
R should not contain vegetable and animal matter comming cti
HHEEE rendering  the ueighﬁmn"hood, during the u]_)heuv'lng f:)llll(q
HERE emptying of the fermeuting matter noisome with d.m'g(‘el v
mases, and not only this, but causing the dust-cart to give

! these foul grases during its progress through the streets, |

i Undoubtedly, the dust-bin could be made portable, the

ITolborn, St. Saviour’s, Southwark.
Rotherhithe, Lambeth,

Shorediteh, Camberwell,

ITackney, Wandsworth,

Bethmal Green, St. Marylebone,
Whitechapel, Chelsea,

St. Georue in the East, Limeclouse,

1
b
Y
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g ? . g HEE contents kept ‘automatically disinfected every time the lid t\\'i:: :-lonht'lqct with different parties to call round at every street in
gl puliy . . . H . e " i ATIe X T ek +111 i
1 ii Nida Ne R raised, but the chief amelioration would result from a constal te district from twice a week to once a for tnight, and in
Al R d -]
-
- AT
: ;'iif RHE - H
. : g H :

et £ b b o 1o

S S
N ¥
LISTNRR)




226 DISPOSAL OF 1IOUBE REFUSE, W. FASSIE. 227

A LT TR A S

one in the country at Longhicld.  Their carts call round at
each street once a week and take all dust, refuse and slops
to their depét in Walworth, Ilere the dust and refuse are

most cases, they pay the contractor to cart the dust away, The
contractor has u the majority of cases, a wharf on the river or
canal, ns the ease may be, where he either sifts and sorts the

refuse and disposes of it piccemeal—the “ash” and * hreeze” sifted and sorted in the way common among the contractors by
1 m o : YULY 01 a1l - [
to brickmakers, the ¥ hurh core” to contractors for road foun- women,  The ashes and breeze are sold to brickmakers, the

hard core for rond foundations, and the soft core and slops
(after heing treated as explained hereafter) for manure,

datiens, and the “soft core” to market gavdencrs and farmers
for manure, or lie shoots the refuse diveet into barges, without ; s o . .
sifting, and disposes of it as it is to brickmakers.  If he finds | The manure or “ mixture,” as they term it, is made in the
no ready market for the dust, &e., he cither lets it accumulate following way :—A large bed is made about elg!It inches dee]:,
or takes it down the Thames, presumably beyond Lee Reach, of OM. straw, b““g]'t, by the vestry from the various st.-al)_les m
and shoots it inte the water, ) the district. On this_ foundation the soft core, consisting of

In the case of some of the outlying districts, such as Hamyp- paper, rags, peel, &e., is spread, then another layer of old straw,
stead, the contractors simply cart the vefuse and dust in hulk which is heaped up at the edges so as to form a basin or tank

P N7 NG R
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to brickfields in the neighbourhood.  Many of the vestries con- about four feet ‘IFLT- In ﬂ“”l basin the ;ll"pls Obttlm“fd mf“ f]t g e .
tracting as above are thinking of adopting betier methods of \\;enther are emptied, "“}‘l dry ‘“f’ltf 13 -‘Il’“t" 3 ‘i‘ 0{1 ¢ e topo }:‘ . i 'k
. . . . . . N P - 3 v +. - . 1 f
disposal and working the system themselves, thus saving ex- The bed thus formed is then a (l)l“cl( 08 mfll( or a \;ee | o1 s i B
pense.  The Poplar Vestry has just instituted pails in place so, at the end of which time a t"i S‘I‘I’U“ uc;_us water ]ms ; 1 1
of dust-bins, and is negotiating for a picce of land, where they drained away throngh the S{J”‘“’ ““‘t] the ]Slo tlcme “‘lb il
propuse to erect a furnace and to try burning the greater fermented and 1'0tt9('l and become wroughly decomposed. ik 1
part of the refuse The bed is then mixed up and sent away in frucks to the it
The system adopted by St. Olave’s, ITammersmith, St. counfry, where there is a very 1“*“13]?“!‘3 for llf ““ml“g the i %i [ f .
George the Martyr, and DBermondsey is somewhat similar to farmers for manure.  As Jany T'li’ té"ty tracks a l( Ay are ‘r.g HiE
the above; they cach have a wharf in their respective districts, sent away from here sometimes. The oluumssionlela 1ave six uiil 5 BB
where they shoot the dust, sift and sort it, and then contract of these beds, which they work alternately, and there 1s very LE : . .
with a man to take it away. little perceptible odour arising from them. i HIE -
. g . . mn . NS JY Vi s : 2 N o ‘ N 3y .
Islington, Plumstead, Mile End, WWoolwich, Lewisham, : The country deptt at Longfield is “"‘e}l fmlstoung_;;l‘}he ashes, i : B
Clerkenwell, Greenwich, Kensington, St. Mary’s (Newington), &e., when there is not a ready market for them. 1e system i 14
Paddington, St. Luke’s (City Road), and the City Comwis- appears f” work very well. ble for tl i
sioners dispose of all refuse themselves, Of these Clerkenwell, l.he.l addington system is c]ne‘ﬂy remarkable for the method i ik
St. Luke’s (Paddington), and Plumstead have wharves where of sifting and sorting by machinery, thus to a glleat extent 5 il
they sort, and whence they barge away to sell for brick-making, obviating 'f‘l“’ necessity of employing the manual labour of iy 1k l}
road-making, and manure, women. The tll_lsf, &c., brought in by the carts is shot into a i i i
. a . " g - ' . a1 1) + . \ L} Yy o
Islington, Mile End, and St. Mary’s (Newington) have each , large screen, which separates the ]iugel materials S“?hl as flower ) 1B
a depot, where they screen into trucks and send off to the pots, bottles, and culinary utensils. l‘h_e Slll:l"e.l material is carried }
country Dy rail. up by buckets fixed on an endless chain, and is emptied into two !
Lewisham, Greenwich, and Kensington shoot at various sieves placed at an angle to each other like the roof of a shed. i
T places, without sorting; in fact, at any place in their distriets The paper, bones, &e., collecting on these is raked off I):V
TN where they can find a market, the places being mostly brick- women and sorted, and the dust and ashes falling t-hrough.ls
Lk o : fields. 1 brought up by another system of buckets on an endless chain, Y
EY UL i ‘ . . ; v vt .. ' - . 1 3 o 1t 3 iy
LA RE Woolwich shoots at Charlton, where there is a place wants 7 and conveyed along a wooden trough into the barge, where it is %
e 55 filling up. i taken away and sold to brickmakers. The soft core sorted out E
TR ; ;, ; ki The City Commissioners burn their refuse. Of the above }s sold s manure or burned, and the hard core is used for 1'0:1(! §
3 ‘ special mention_should be made of St. Mary's (Newington), _ oundations as nsual, the flower pots, &e., being taken out, of 'y
: ﬁ 11 >addington, and the City Commissioners. ‘ cmrlll‘au, and sold sepzu‘at.cly._ ) 18
5 ‘Jﬁki 4 i l St. Mary’s (Newington) has a large depdt in their district of | he slops are emptied info a large tank built of \\:ooden
> ;*-“], M kol Walworth, on the London, Chatham and Dover Railway, and ‘ Planks, the planks being placed some two or three inches
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1k ;
i LEbE apart, and the crevices thus formed filled with straw.  Through , inkers, whic] s to be very simple. Tt would hav
R this straw the water drains, and runs away into the sewers, : mtO‘C Ill. Ol.’; \,‘ ;K lt"fl)l"e““‘”? © ‘01.}3""'1) e | tl would have i
F{ The ;‘csulting dry mud is barged away and makes a gool g:ﬁk‘;'pl?rlt?i‘lL"d((,‘c;ll:;‘ldgl;, ‘:'i::tls;:’:j:{’ i‘:l ‘;t‘ ‘i;‘lt"tl‘lo‘ ?1; ﬂli)(l,t(;hl‘l;lc‘y i
i igEN mould. y artieies ¢ L, e destoye » such as  bedding,
Y T ‘ The yard is kept in very good order and is quite extensive, mattresics, “"I“I Hi", ILLL bt a svs RE ‘ A
AEHTEELECLE UL all the vestry carts being made here, and the horses being Anyone who thinks that a system of taking the 1?f“50 of i
I i i ; stabled and shod here. o towns or cities by barges o_ut to the sea and emptying it there, : J ¢
ﬂ 3 L The City Commissioners of Sewers burn heir refuse, and the must have a very poor notion of how 1}111(:11 more sntisfnct()}'ily i ‘%
}*, “f ﬁ ; ; system is said to give every expeeted satisfaction.  The other and .C(‘(l-l.l()l_lll '""-?' {]',lls.lll"ll;c"""l ':{" }{5’ d!SPPSUd of by separation, § ]
iR LR vestries who make use of a furnace for hurning some of their alfl"(’.l““‘lh”"s or ¢ Ub%“llct"lill-- At J]L c“llork, and I believe in 2
- . Ik 'Lf- {1 - soft core—the Newington and 8St. Olave's—are of opinion _anll-).(.m, ? great ! Uil N _lcfflbc las been got rid of by sea i
| k] ML fhat the refuse burns very stowly and is very troublesome, immersion, but it wou d appear th.ut it was §11111)])' for want of 'ét
| AR The system of destruction of all kinds of Touse refuse by sl].):.lcc.“ﬂlml” ':'0}“'0""0'11cc to utilise it that this crude system of 113
o IR N R R burning it in suifable furnaces was reported upon by Dr., W, (lb}{(}ml ‘\x.lallcsmtc( flo _ . E-:B t
B Ll 1 Sedgwick Saunders in 1851, and it may be taken as forming : _t".’ s "}" consi eration of the foregoing statements, T it %
| i ! LN H the most complete essay upon the subject. In this process, ﬂl;::}s\e lits “t]l}(ls 1)1;_‘05?12fiili%{!:?;.to{j;rfu:ti(tl -1t,1mct-tthet bm‘i};"g 'Oi_‘ the L
- IR AT i which has been largely adopted in Leeds, Bradford, Warring- ' to bo a very e ll‘ focl: “_.} .} o -‘f“‘?}; ‘le“' fﬁe‘é[“s Jist
R ton, and Manchester, &e., &e., and in Continental cities, an 2L oy ‘i T('fl;L A iL mtﬁ. m l"““".‘.' ol 1his 1n(;(e ol dls- JisiE
h ; 1 i apparatus which is_termed a ¢ destructor ? (destroys by five PO\;’ providet tl-l can ')'(t31 ‘. ed‘u tca}slly., aul(lﬂnﬁm.)crs of the :
42l! R RL everything combustible in house and trade refuse; and the b‘? fm(":, are watc 'l'fig'“ ll ! ]"‘t““fs the llcs“ ts Obt“"_}ed by ﬂ"c 3
R T i | second apparatus, which is ealled the “carboniser” deals with . ommissioners and the system ac opted by St. Mary’s ]
L it 1514 4 tlie vegetable matter and converts it into charcoal. At Leeds, (Newington). i
Tt b largre masses of refuse, house dust, market and paved strect 1
R sweepings, midden night soil, are delivered on the top of the [For discussion on this Paper see page 239.] i
’ |
i
[}

%
: !% i i
a1 i A
;T% k3 down the surface holes, and at the front, pots, pans, glass, i : B
B ii; LR crockery, Cl.l].lk('l‘:“-, :_md all coarser materials are extracted, The gitk e, I
L At large quantities of iron utensils fall to the front and are raked Gl 16! .
R Y IV out and allowed to cool, and afterwards sold.  When the L Hiil -
‘! i EJ’ % ; af]i"kﬁrs’ lmolf]cn m;:ta], {l}]d gl:tliss, “:ﬂ!l ;)f :\'hishﬂm‘e ]'flll\SC(l ; ; | . ; -
' grart sk ogether, has been drawn from the * destructor,” the clinkers “ . Y R . TR i -
f. } .‘ which result from the process of burning the refuse are in some On  Public Clcansmg,Clb'y ‘.T"tru%b I}I.OUNG’ Superintendent g :2 ; i
. ATy places ground into powder, and when mixed with lime and : ot Licansig, Lubim. i il .
H; ARt water it forms a cement which is much sought after; hard The cleans: £ tow i . ke ' ; i K
?‘:?EF'!‘?‘ ) bricks are also made from the same material, ‘ but 'lf ¢ leans:lilg:’ o to:n ns cannot be termed a pleasing topic, A EJ E o
I have nowhere in this paper referred to or infended any b ]_S] (‘? nsIcet atien 1s none the less neeessaty, and Cillll](.)t YL
reference to the freatment og condemmed meat and the best : cle | exe L.‘fl fl‘l?m the subject of sanitary reform, Tublie i i
11N method of dealing with that, but have confined myself simply : m“;"r’l}"tg l;b' closely ‘lllle_d to public health, and ts efficiency } x .
RS e to the disposal of the dust from ordinary dust-bins, 1 may thu ?r"_) u ljlfeu(ls to lower the zymotic death rate, and promote it 5
13 ! SIRE mention, however, incidentally, that there can he no doubt that ‘ %ﬂuﬁ ! _"eil“h am‘l comlqrt Of the citizens, . 4 ! H
11t s the carcass-crusher, or devil 7 at work near Warrington, &y e su.l ;i'b 1.0.1:,01{],1;11(;1 qfore,i-hc following obsel'}'atlolls 1‘egard§ng b |
4 which breaks up the body which is afterwards {reatod by the . i ‘kta\.url%mgn. Dublin, and 0111vgenc‘ml.expcrlen(:c of cleansing i
: % i rofary fat rendering machine of Mr. Firman, is the conmpletest Brilt may be of some interest fo the Sanitary Institute of Great
e and most satisfactory method of dealing with that. Tmlh : . . _
h Mr. Tcaley, of Drig House, near 'irork, has lately brought . ] t?f those connected with clcall§1llg or san;fn?y work, it is
g out an improved furnace for converting town and other refuse j gratitying to remember that the illustrious Pericles was chief
i ' scavenger of Athens, On assuming this position he stated that
]
;¥
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L : r - with which they are in ; i
¥ ) .. .\ ) are managed from Wood Quay, with Y ¢ 11N .
T if he could not devive dignity from the office, he would confer ?lllo‘)]mni(' e anieation Q ! i
b1, : . iliguity upon it, Unfortmmlcly history gives us no record of v !hc cleansing of the city, under onc mmmgefl.n(‘.l]lf, is dividc(’l a 1 B
BUEELE s experience. v . . so three seetions, viz: (1) the cleansing of the fenement i il
HE' T b A distinguished modern sanitarian describes pcrfcctﬁm\'cngmg :-I:rds" (2) strect ,‘%(':l\'(‘ll'(fill"; (3) domestic seavenging, or i 1 K
‘!. {: HRE1 [13 M vl . " it « N i ] ¥ YOur ' R .“ ’ . ’ o 3 : N
Ht] BEL as the mum,fll.ltu removal of all matier linble to pollute carth, wouse-refuse and night-soil removal. . o ' % 1
B ERE) air, or water, o . . The city is divided into eight cleansing districts, which apply i R
| CH R E Dirt in a Jarge city is certainly in the wrong place, the to all the three sections of seavenginge. 1
AR difficulty is to find the vight place and remove it thithe without 1. The Cleansing of the Tenement Yards and Urinals—~In this, { 1 .
1| E 4l ‘ delay, in the least objectionable manner “-t the least INENIJIU the ast oreanised ‘section of the work, we have sixty-nine men i
?l T cost.  Ench city must solve this problem for itself, according to cm])]uyctl,r;'lmllldill"' foremen, Their working lours are from i e
. LRk . SN T TR PRI I - SOWCT . o oy L
SR its peculian circumstances its situation, ;\ilttl stllnlvl), ;L“U e, 6in the morning il 11, and from 12 noon till 5 p.m. Kach ‘; 1
i L and the ]Iﬂl.)lf.'\‘ of the lmln.llatwu must all be conzidered. man Lias his own beat, which jncludes on an average about 90 ! 1 B
R i : ] i ; In Dublin all these points were amply and ably discussed at vards, and cach ganger is responsible for all the yards in his 5 N
. 4. g . . B L L. : vy 1997¢ REACRLES R =l ) : . | i thpE -
' DEEEA3E L the sittings of n ]{u_\.al' Commission in the year 1879, 1n the district. In this way the 5,000 tencment yards, which are f N
' L report of the Commissioners, the state of the {enement yards common to a number of families, are swept daily, and, at the P i qtN
f | a and the efticieney of the then existing scavenging arrangements, same ime, the closets are mopped and washed.  We also wash S N
. \ e B ’ SCLE ) A 1 9
Ll l is referred to in anything l)llt“(rn‘lllllllllll](lll.ll_\t.ttllll&, .uul_(me OE with hose some of the filthiest courts and yards which are HE .
{3 ' ir re ndations was :  entire scave r , . . . 9" :
i{ it then ucmmmn(l.it.wn.s was, l.mt the entire sc wenging o sufficiently well p:l\'cd to admit of this lllghly commendable & { el
A L Dublin, both public and demestic, be undertaken and carried rocess, Hi il B
-_ : . ad! ” e . . : 5 3
' ' : out by the Corporation.” . . The habits of the occupiers of tenement houses are a source i ! i R
{ Rk Subsequently the cleansing committee was formed, action was of difliculty in the eleansing of all large towns; but it is un- ghE § -
I H . ,‘ N 1o epnv M e OO 1PN e . R =] o, . . F1k B
1 Fls“ i : Pl’oml)ﬂ-" taken, :.md the public scay engimg was re-ol anised. reasonable to expect people to be cleanly in their habits nnless 1 - S
I HY ! Loans were obfained, ground was aequired, stables and othgr their surroundings are kept in a tolerable state of cleanliness; . .
R A8 offices were builf, horses and plant were purchased, and in 1552 and, until a tenement yard is properly sewered and paved, it is ] .
" gl i 37 41 S W aa M TR 1 af v w ¢ ! . ‘ . o * v * b i .
B 5 VRN i 3 the domestic as well as the public seavenging of the city was almost. impossible to keep it as clean as it onght to be. ' E‘ i
Lo ,% il 3 ,g . undcrtal\:eu. e 1 . £ 3.754 acres, and eon In Dublin, I am gl:td to say that a decided 11111)}'0\'ement 15 i} :
- LR S i BE The city of Dublin includes an area of 3,70 mi]](- » HC C?I‘ apparent in the condition of the tenement yards since we un- i
. IS H i Ji0-H H H 4 by I 3 4 . (iR Toaere » nsaeseable . A [ s . H 3
- BB E;Q‘iz-g; tains a population of 2_".0_,007, or 65°8 per acre, the assessable dertook the daily cleansing of them. To further improve the 1 ' .
SIE Rl ‘ﬂ s value may be taken at £652,000, one penny m.ﬂw lftmml pro- habits of the OE‘Cll])iOI'S of these tenement houses, the power i
A1 Mf’ " 3 ducing, in round numbers, £2,450. The eleansing of the C&iti‘a vested in the sanitary authority of the Scottish metropolis by ' i
R . L il et : DTS . . X 5 ) ! A NG 1 g
Koy oo public and domestic, cost in 1883, ;£2"r‘ 15, and af present _ the Edinburgh Munieipal and Police Act, 1878, and the Edin- ¢
ai o men and 102 horses are employed in the work. . burgh Municipal and Police Extension Aect, 1882, would, in my )
HE The new premises forming the head-quarters of the clcanfmg Ol)il?i()l] be of immense service o us in Dublin. By Section 98
Pt department are centrally situated, having a frontage on Wood of the shove Act, 1879, power is given to proseente the oceupier
"j"! ; R cto H H 1Ti 1 "Tnefaver N ‘cet. ‘ .t . .
o Q‘r'l'})’ ‘L‘“_ll (i‘:\tu'“]'mgl 1"1 “t‘;‘ J“" “)I.E:Ltt ‘:;(LI;:: t%;t::h(i(t-c&: foremen's of a tenement house in cases where refuse has been thrown upon L
iy he buildings nclude the supermten wverc Tofta switly stos the surface of the yard, although the actual offender has not 3
B dwelling houses, stabling for sixty horses, forage lofts with steam been discovered, 1'now quote it A
; BEN power for preparing the forage, cart sheds, goods stores, a-lstz “Tvery person who shall throw or cast from any window A
; HUMEEE joiners, cartv.'.nghts, smiths, farriers, saddlers and ll]%‘(‘]lfllllts or ofher Bl)cuin" or place ahove the street level of any house or g
S EH RS workshops, with muster-room and lavatory for the workmen. building any Ster soil. dirt flth, or any offensive’ matter or 5
ti? HTIHIRER s amount expended on the purchase of the site, the erection LD S y R PR T oo i
HENHH ! ; The amo F 1 P ' 'kl Lias hoon £6.350 ) thing 1nto or upon any street or court, b.lCL_glOluld, gm_dt'n, o1 i€
AT B of buildings, and paving work, has been £6,350. place, shall be liable to a penalty not exceeding forty shillings ; 3
‘8 F L LN - + _ 1y a1 . - bl B 1 1 L3 o - o . bl Tk
'g i b it We have also Si"f"'"; at bf:ulc)- 'St.'{cett’ C‘"(’I";f: 1130\.‘, and in the cvent of the person committing ﬂn)? such offence not. i
: t¥ oW » Lane anover Street, sHuate respectively m . . . ’ . )
At e %\{T\I,O“LEUEL ]é‘l{"t,’ ““dl IS ‘EO‘ (]3] i"_!l‘tu’f’ fql ti“' Lu:L 1 At “': ose being discovered, the occupier of any room or other apartment,
Akl 1 < WWop INL100y 50 WYy A0 L (BSITICES OF ADC CILY. Lent. but or passage from the window or other opening or place of which
fowr stations fifty horses with corresponding plant are kept, but
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232 PULLIC CLEANSING.

any such water, soil, dirt, filth, or any offensive atter or thing
shall be thrown or cast, shall be liable to the said penalty.”

In Seetion 41, Sub-sections 8 and da of the Sdinburgh
Police Extension Act 1882, there are also excellent regulations
regarding the Louse refuse from tenements, and the regular
washing of the stairs of these dwellings, :

2, Street Scavenying and Watering.—There are in all about
1154 lincal statute milesof streets within the municipal bonudary
of Dublin,

Of these there are—

204 miles of new set paving,

224 boulder  do.
708, macadam.

On aecount of this extensive aren of macadamised streets we
have a larger amount of dust and mud to contend with in pro-
portion to the population than most cities,

In 1883, 27,000,000 gallons of water were spread on the
streets, and 100,748 loads of scavenge weve removed, 36,645
from paved streets, lanes, and markets, and 64,103 from the
macadamized streets and roads.

In this section of the work 224 men, including foremen, and
63 horses are employed.

We have ten horse-drawn sweeping machines in use, with
which all the principal streets are swept by night; the back
streets and lanes are swept with hand brushes by day.

The horse-brushes turn out at eleven o’clock at night, and the
day scavengers commence work at 4.30 in the morning, the
carts turning out promptly at five o'clock to water or seavenge
as required,

All the first and second class streets are cleansed daily, and
the third and fourth-rate streets are done three times a week.
The asphalted streets are washed regularly with hose,

The lanes of Dublin require and receive quite as much
attention as the main streets, on account of tle quantity of
vegetable and other refuse which is thrown upon them. The
abatement of this nuisance, lowever, has of Iate received
considerable attention from the Chief Commissioner of Police,

3. The Iemoval of Night Soil and Domestic Iefuse—
This scction of the work commenced in May, 1882, is now fully
organised, and a staff of 110 men, including foremen, and 39
horses are employed.

During the present year the quantity of house refuse removed
per day has exceeded 250 tons,

The cleansing of the ashpits is done by night—that is between
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the hours of 10.30 pm. and 9 aun, and the men are paid
according to the weight of refuse removed,

When the domestic scavenging was undertaken there were in
the city 18,165 ashpits, of which number more than one-half
were wet sunken pits, and in addition there were 11,577 common
privies,

IFrom more than 10,000 ashpits the refuse eould be removed
through the house only, and from 13,000 ashpits the refuse had
to be carried out in baskets or buckets,

The regular and systematic cleansing of these places re-
vealed in full the necessity for structural and other improve-
ments,

The abolition of privies in all the main streets was first
accomplished, and subsequently a system for the daily removal
of the shop sweepings and house refuse therefrom was organised.
Galvanized jron dust-bins, suitable to the respective requirements
of the shopkeepers and householders, are supplied by us at cost
price.  Three different sizes of covered bins are used for the
collection and removal of shop sweepings and dust by the
morning bell-carts, and an oblong open bin is supplied for the
reception and removal of louse refuse.

We have alr rady more than 2,000 dust-bins in recular use,
and the number is rapidly increasing, Ilaving insisted on
the use of dust-bins of a uniform pattern from the commence-
ment of this branch of our domestic scavenging, Dublin has
been spared the nuisance caused by the use of orange boxes,
tea chests, hat boxes, and such articles, which ave still com-
monly exposed with house refuse in nearly all large cities,

We have thus two systems in operation : portable dust-bins
fmd fixed ash-bins or ash-pits. The former system is extendine
In the centre of the city, where fixed ash-pits are being
gradually abolished. The latter system however predmninate;
and the great bulk of the domestic refuse of Dublin is still
co]lec.tcd in_ash-pits,  Much has been done to improve these
ash-pits during the last two years, but I frecly admit that there
is S‘flll abundant room for improvement, )

Soon after the Cleansing Committee commenced the domestic
stavenging, the Tublic Health Committee undertook the
abolition of privies, and the general improvement of the sani-
tary acconnmodation provided for the citizens, more especially in
the yards attached to the tenement houses. The systematic
reconstruction of closets and ash-bins on a uniform plan approved
by the Corporation is now in progress,

D.ll]'lllﬂ' the last two years about 8,000 privies have been
abolished, and q correspouding number of water closets have
ten erected ; there are now about 18,000 water closets in use,
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i t so that in a few years more we hope to see Dublin a water- city_mmnn'e_in the country (lis'h'icts is slow, and the prices h,
e eloseted citv, : . . . obtained for it so very lmy, that it was apparent, from the com- : U
ISERI MY The removal of excreta by water carriage hias "ts""(’:l‘]\ mencement of the (}nmfistw seavenging, that any scheme 'w]nch i J
il % 4 1 B0 5 Joints like any oflier system, still 1 feel certan il.mt it. is the would involve the rldtlll_ng of the refuse, :311(] its preparation as i
SRR cht that could he adopted for Dublin, considering its proximity a manure, would not yield a revenue which would justify the ;
i ; 141 ! to the lscn, its abundant water supply, and eflicient system ot g expenditure, . _ L i _
;l CHEEY i il SeWers. . ) Besides, in the Dublin l‘('.fllS(:‘ the proportion of heat-giving el
AEA R : While the exereta, the most noxions, but at the same iuno. cinder is so very small, that it would be inadequate to produce i?
SEbt lie most valuable of the demestic refuse, is thus got vid of by the steam-power required for the riddling and preparation of i
it | 1183 ; the mos 1 :.] lc-mil'n‘v seience considers the eleanest, quickest, the manure as carried on in Glasgow and Manchester., B
L Bt nw:l“llJS"‘t‘ ;‘](Ul rematuder of the house refuse hecomes to a large I shall now describe briefly the arrangements at one of our 1S
FIHE iR m!; » ;b'rl ll'lc*-; as mantre, and a Jarge portion of it is altogether manure stations, i %{1
Ry LI FRE exten -‘l‘; neiess s A ’ e Stanley Street, which is the only manure depdt on the north i
I8 -i,j i “ll?w:rh.“]'.tl‘[ now give a brief deseription of the arvangements side of the Liffey, was purchased in 1882, and extensive build- LD
IR tH for tchS(;iL yosal of the city SCAVENLL, saleable and .unsnk-:lble. ings have sinqc been ereeted i]lclzc by the cleansing c_ommittee. ’3
R : OIT] t fl-l quantity of seavenge removed during the year On the cast side of the ground is the stable yard, with stables HLE
’ ! ij: L RE 18831(\3 l:)l: ullullol‘ L e for cighteen lhorses, forage and harness rooms, cart-shed, fore- t] ;s
MRt nal = ) men’s offices, and stableman’s house, it
- 1 i ' Scavenge from Paved Streets, Lanes, and 6.645 loads . At the entrance gate is the yardman’s house and weigh-office, i3
110101 _ ‘ Markets ... 3.1’1'0'.; onds. which has telephonic connection with the offices of the depart- i# 4 |
o ! ﬁ 1 LR RS Do. from Macadam Streets and Roads b‘l, 17‘1. » ment on \Von({ Quay. From the weigh-bridge a paved inclined it il
CHEEHIEERE House Refuse from Ash-pifs e 72’:,01) » roadway, thirty fect in width, provides easy access for the dust- - “;' 'é : © .
I H &l 1) Deo. from Portable Dust-bins ... = » carts to the upper floor of the manure-shed, which covers a st N
_ 1'L;= HIHIEE l 174.425 loads. space 154 feet in length and 78 feet in width, — Within s 11 .
- Eﬂ]}f:[ R Total ... vee ) this building H’m refuse is tipped, mixed, and again dispatched, i ‘ ; .
Sl 5 TR ; Our saleable scavenge or city manure is composed of the , by the farmers’ carts, which remove in rotation the manure from i : I
N ?.ii-? Hash o - (r(: from paved streets, lanes, and markets, the wet ash-pit the three bays into which the ground floor is divided. Cinders : : i ,
T s . S_C?\ ?l.]'? il i(rl}tl-soil and :u;wlmts in round numbers to 73,000 and other combustible refuse, valueless as manure, are passed HIY .
g “id refuse and night-sotl « through the eremating furnace, which stands conveniently in a i A -
1 loaga Pcl 'l.mll:.:;:]'e seavenwo. or ‘city refuse, consists of the separate building at the end of the manure shed. Old iron, it
e -mnmfl?::mlm‘lmd';miz&l ,ro:uls, dry ash-pit refuse, and the leather, bottles, &e., are also collected for sale, ;L il .
S scavenge 1 e ‘ne in all to no less than 100,000 : In order to prevent the escape of noxious edours, special at- M : :
i contents of dust-bins, amounting 1 a tention hes b o he ventilat: £ 1l LAY i ] i
% loads vearly. s '10‘;] 1({)‘11 1as been given to the vent: ation of the main uilding, e R
al To ‘dispose of the saleable scavenge advantageously, ns..ll‘ l.f _ 1e fon} air s convcg\'.etl under the .bm'::, of the cremating fpr— _. } B
i produced, in the least objectionable maunner, fn.ul to get 1id o }mi:e, and Is tlms_ puritied before passing into the chimney, which Lt .
i the unsaleable seavenge by the most 1':1])}(1, cfhicient, -:md e(;;oulc)); 15 t[‘:110 f(t*et., n _llelght. ' ] E .
R s mical method possible, a variety of circumstances mus 7 ‘ .IO){H(]S, incline, and floor of _manure-shed are paved \\:lt]l i
A 1) considored. . y gl‘nmte sets on a conerete foundation, so that the whole premises 15
EEELET The disposal of the saleable scavenge of any city depent ple|s.ent a clean and orderly appearance.  To the work as now i
HHHEEE largely on the agvicultural area to which there are means 0 carried on ﬂ]cre.]ms bre‘cn no complaint, nor is there the shg‘htest 1B
fRR L transit. and to which it can be despatehed at a profit. . cause for objection, The amount expended at Stanley Strect i
A ii i In Dublin we are eonfined to the farmers around ﬂAIO clt){ on the pur‘c]ms_e of the ground, ercction of buildings and paving, t 8
s ; who draw the manure in large quantities from the depots, and : llﬂa‘been £1,850. _ ) E
] ekt a i“ hy to those havine land convenient to the canals, by which we nov he saleable refuse dealt with at omr three manure depdts iy
qUI 7§ I despateh a considerable quantity annually. But we have no forms about. three-sevenths of the whole scavenge, so that we
. %EI 5: i 1'aill\\"ay traflic in manure, and on the whole the demand for ._ have about 100,000 Joads of unsaleable scavenge to dispose of
RaF IR |
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Lhi . - urban houses now ocenpied hy.ﬂle lower classes, and more espe- e B
s | annually.  Regarding this class of refuse, the .cmle.lel:}fli(;ll :: cially improvements in the sanitary accmn'mm]atum pf‘ovuled for Jiiis 1
E il ‘ what is the cheapest and hest method of gcttmg‘ml 0.- \ lt i||?|||, but in many instances these improvements have not been Al 1 B
;¢ ; L once and for ever? I am gl to state tlmt-' we have ul l.t L;‘ 0 cffected. . ) o uik 1 FLEHI I
IR I R convey the Dublin unsaleable }'L‘f"sc ““,5:"[ m i !“’I’l!‘:' ."‘.’ -"?-Ll'l ' The drains, closets, ash-bins, water-supply, :md. paving in the BlHBGHI NI
PR Lk : The cost of this vessel will be £5,950. bl'lt‘—llb ﬁlt’l(.':‘ l)' yards connected with the tenement houses forming the dwell- QAN
g {13 desiened to meet all our requirements, aml_ i3 now 2 nulna ] ui’ d‘(._\_ ings of the working population are frequently defective or in- Jatlisihi 1B
e 1 for launchine, A suitable and convenient herth has (,Ln' adequate, JHBHEREEG B
;:E Kb < obtained on the river near the Swivel Dridge, and is now In every tenement yard there ought to be (1) a proper house i i .
ST T lredeed out to the required depth. A jetty, 120 feet in length, drain not_less than 6 inches in dinmeter, cavefully laid with a SEHE HIEH
Heltit ﬂ[' | ) lt’l{ ;ft)( f?l-lt in width Lns been there built, and upon it a five proper fall to the main sewer and properly jointed’; (2), a large TEndflEan s B
| B ic"ul stO‘u:lL(,: ane with novel and cflicient loading applianees has gullv trap connected with the sewer for the reception of slops; G
; .:1 I b(zlcn cltt'ctcd for the purpose of t ansforring mud as ‘T'v]}l nf:]c.h"\- (3‘)".t“.(, closets, one for each sex, with a cistern capable of con- :i r I } -
AR naINt refuse dircet from the scavenge carts to the l):ll'gc, with which taining not less than 4 gallons of water; (4), a covered ash-bin E i ? | N
Bl RN ER we propose to commence op.c]-n_tmns na ffzw weeks. sl not less than 5 ft. by 4 ft. bx 2 ft. G ins.; (0), an_impervious pi , T il
A . The following are the principal dimensions of the vessel :— surface of asphalte, or paving sets grouted ‘\\‘It]l t:.u'., laid with e ; i{ i e
F s 't In. a proper fall to the gully grate; and (6), in addition to the i |
REINAL Leneth ... 116 6 or(hln:'u'y \\':::t;.*]r tap, fi tap to which a hose can be attached for b : i 8
y & ‘ washing out the yard. i A '[-
g Breadth, moulded lhivs.. ?g 8 Simple and nc‘cossnrv as these requirements may seem, so far ¥ il Hit ‘ .L
11 Depth moulded, “.“"d” NPSeee 50 0 as my experience goes there are few tenement yards in which il 2 L ; HiHG
1R Length of hopper ... 18 0 all of thiem have heen provided, I E
ﬁ S Breadth " 2 9 With regard to water-closet accommodation, in the absence it ‘ HI1E
T Sheer, forward ... 1 6 of compulsory power it is a difficult matter to induce landlords ErHiEEE I
LIRS AR o AME e e e 0 6 to go to the expense necessary to provide good substantial i A
' HIERNE Camber of deck ... " h losets, with cister fRciently large, and adequate sewers laid g
: IEIAREH . to the closets, with cisterns sufliciently arge, and adequate sewers lai AR
:i AT RN She will carry about 340 tons of refuse, and the trip o as they oug]}t to be; \\he_n all these have been provided, it is 1
- iy A BE place of dcl:osiﬁ off Ilowth and 1"}01{ will fake less tm!}“ ]\Je still more difficult to train a pnpu]ahon‘ to use water-closets e :
7 ' qgé £ howrs in average weather. DBy this means ﬂ“’,]"'f““i ‘-\]"t ; without abusing them; and it is discouraging to house-owners to E 111
i3 ‘3,4 conveyed to its ultimate .des.hua.tlon at an cstu‘nat.cl( i"tahh?k find closets rb]‘“k?" or choked with rags or straw soon after A i
e “;I‘ fivepence per ton.  Considering all the '“'“'c'“"Sl'_m“.S’.]‘tioue erection.  Yet withal we regard the water-carriage system as L i1
il ?' H it will be admitted that we have adopted the most ckl-)tl( 1f % the cleanliest and best that can be adopted in a city cireum- AT e
{: i efficient, and economical method possible for the disposal of our stanced like Dublin, but at the same time we regard strict i Liais i
IR R T unsaleable refuse. ) PRSI supervision over the crection of the closets with their sewers and MR
[1I3HERN Every city must adopt the means best suited to its cirew - water connections as an ahsolute necessity. il ;
g s stances and’ requirements, but I believe other \-ufcr—clo.s_ctc. A luge gully trap conveniently situated in every tenement A il ]
‘ EE ol 50“"])0“3 towns might safely follow the course adopted by Liver- yard is also requisite, and unless such is provided, the slops B8 E0x) H J
§ .iv i pool and Dublin Tor the disposal of city refuse. e must find their way into the ash-bin, as they frequently do. ; T
11131381 5‘1 In an age remarkable for the communization of ﬂ'e‘l?sf’t‘u‘ﬁ], I have said that we have both fixed ash-bins and portable ST B
RETEE o] 1 of civilization it is surprising to find how little has ac ll]\ })r dust-bins in mse in Dublin, and the latter system is rapidly el '
1 } 3 been done even iy our wealtlli(_sst towns to provide .““3‘ ""U(:c;:ng: exfcnd_ing. The. daily 1'(}1110\'.‘1! of house 1'efus:e by portable # N i
RS population with suitable dwellings, having the -mmt-ﬂtl')bl‘:: with dust-bins of a uniform pattern is a system admirably a(.]apted i :
LH i g modation actually necessary to cleanliness and compati fOl‘.f]le removal of shop sweepings and dry house refuse in the ik
}‘= i} . decency. . . couted. the main t]-mrougl!fm‘es_, and it also_ works well where you have a Hh
g ¥ 13 In nearly all our large cities, Dublin not e_\c?p ]u';cs o popu.lahon . living in self-contained houses or cottages, cach S ES Y
HELE material change caused by the exodus of the Pettttl (il{slhin the provided with a water-closet. But from experience in Glasgow LR .
HHE cural or suburban residences has necessitated alteratio LI |
it I; tj i CH |
/ ;}! §> *i} B : ] 2 i
s Cabetityor drk L.
\A%“‘h ] 1:- s‘t , i_ {i . i .
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and Dublin, I consider it unsnitable for the lower class tenement
houses, where in many cases the people have not yet learned to
put the slops into the sewer, and the solid refuse info the
ash-bins.

The constant exposure of filth in the number of bins requisite
for a laxge tenement, canuot fail to have a demoralizing cfieet
on the occupiers, and Dbesides it is much more difliendt to keep
the yard or court clean with dust-bins than with a larger fixed
ash-bin,

The fixed ash-hins now being evected in the tenement yards of
Dublin, at the instigation of the Sanitary Authority, arve cal-
culated 1o contain the house refuse for one week or thereabouts,

The walls are 9-inch brickwork, the roof galvimized corru-
rated iron or slates, the floor is from 3 to 6 inches over the
i—‘c\'cl of the yard, and the floor and sides are rendered water-
tight with cement.

Its advantages are (1) a child ean throw refuse into it, (2) it
is casily cleansed, (3) no filthy water is allowed to escape and

ermeate the subsoil, and (1) in the event of portable bins
Being used at a futwre date, it will form a stand and shed for
them,

Necessary as the sewering and paving of private yards un-
doubtedly is to domestic cleanliness, the proper formation and
drainage of the public streets in like manner must invariably
recede officient street scavenging, I rvegard a macadamized
street, suitable as it may be for light traffic, as quite out of place
in the centre of a large city, where no amount of atfention
will keep it entively free from its usual accompaniments of dust
and mud.

A street calculated to sustain heavy iraflic should have a

ood foundation of conerete carefully laid to the required levels.

f the smface is formed of granite sets these should be care-
fully dressed, so that they can be placed close together, and the
interstices should be grouted with cement or pitch.

Wooden blocks, well laid and grouted, also make a good
strect surface, less noisy and more pleasant than granite, for a
city that can afford to pay for their frequent renewal,  The
blocks should be carefully selected before ercosoting, otherwise
they will wear unevenly.

Provided with a good surface of granite or wood, street
scavenging, though requiring constant attention, is compara-
tively an ensy matter, and can be efticiently accomplished at a
moderate cost.

The vegetable supply of Dublin is a matter which also affects
our cleansing operations. An excellent supply of fresh vege-
tables has created a large demand, and they form an important

DISCUSSION, %30

item in the diet of the lower classes, But, unfortunately for
the cleansing department, the cabbages and other ve(retibles
are lm.mght into the city whelly untrimmed, and cunseql;:}ntlv in
the height of the vegetable season we are called on to remove
per week not less than 200 loads of vegetable refuse, The
rompt, removal of all vegetable, fish, fruit, and similar refuse
is a most necessary part of city cleansing, but there is no vaii(i
reason why the vegetables should not be trimmed in the country
and we are glad to state that a scheme for providing a wlloles:fl(;
market for the sale of vegetables under the control of the
Corporation is now under consideration,

The work of our cleansing department, thus described, we do
not by any means consider perfect; indeed, no one is more
sensible of its defects than the writer of this paper. Still, we
have carcfully considered and earnestly endeavoured to decide
upon the best lines of action, and working patiently upon
them during the last three years in onr untiving desire to
render dear Dublin less dirty, we are glad to believe that our
efforts have been not entirely without success.

[This discussion applies to the preceding three papers by Professor
I‘II-):\'RY Ronixsox, My, W, Eaissig, and Mr. J. Youxe
which were discussed conjoinily.] ’

Mr. C. P. Corrox, M.Inst.C.E. (President of the Section), in
opening the discussion, said that he had been greatly struck by Prof.
Robinson’s allusion in his paper to the relation between ensilage an(i
sewage farms, leading to a probable solution of a common difficulty
in conmection with this method of disposal of sewage. In .L\Il?
Eassie’s paper the difficully of removing refuse had been very abl ;
dealt with, He had alse been very much interested by the ré]atim{
of the facts which were contained in the paper of Mr. Young, who
bad handled the subject in a very able manner. &

Mr. W, C. S1uar (London) protested against any disposal of sewage
being considered satisfactory which did not provide for the pl'eser\'?l—
ilron and utilisation of its valuable component parts. The systems of
i\qture are, he said, complex, and we cannot violate one without mis-
clTuf:f to all; and it is a flagrant violation of a fundamental law of
Nature when we neglect to restore to Mother Earvth what she has
50 liberally given to us, when we have received it, enjoyed it, and have
uo further use for it. The throwing it away into tho sea is wiiful
and wicked waste—proverbially the parent of woeful want, that now
frequeu‘t.]y threatens us. The possibility of this utilisation is not now
a question of theory, it is one of fact. It has been demonstrated sue-
cessfully for eight years at Aylesbury, in Buckinghamshire, where the
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sewage is purified, and all that otherwise would have Imm.lt ofl‘er}si\'o 1t
is arrested, and the o[llugnt‘ water nllowed. tol run to 1 %,l“-‘:pcr i
place, the river, whilst this l{llpllvl‘f, :(:mt“i‘(:‘:{ﬁ(u; :lirli’(':;‘:;é ‘ofl :h: On “ The Water Supply and Drainage of small towns in Ireland,” g
pm‘::ltl:l? m{(\lrt;l;zg‘fé;;::‘ﬁgo]?:-::r“tl](:: (‘n?et. of this o‘hjectc;'d to, but. when by F. F. MacCasg, F.C.P.L
IR i iscompared with (he ot fo the community of ot doing i Public Health (Ireland) Act of 1878 divides Treland int i
3 Eij {2 B} sinks info insignificance. Tt is seriously proposed to throw t 1‘1;0\-. iolo Tne Public ‘ea 1 'mau)_‘ ‘f: i ‘cs reland into il
Ll y oo of London into the sea, This sewage \\'o.uld prqducc 220,000 urban and 1'uml_ sanitary (]IStl.l(.‘tS. It d_ccl:ues the follow- i
R R ! :e\ra_,ef native guano cach year. This manure is readily bought by ing to be urban districts: the City of Dublin, Towns corporate itk
;' s'i 4 $ fgtl':fm:s aé £3 135. per ton, and deelared fully worth lf.‘ Th.ls \\:011}({ —in these t]lL: Corpomt;ion is the Sal.]itﬂl‘y" :luﬂ'lm_'ity; Towns :
e EELEE | be £770,000 per annum gained by the "‘0“"“'-‘_'.' ““d,l,il‘"s E?{"‘_t}:)?:'(;[ with a population exceeding 6,000, h:}vmg ommissioners unfler il
IHE i i not: be modified by any rodn(:lmn of nmt_'ket price. j.olru u?‘ o the Act 9 of Gcorg.e .IV. : me’ls .\Vlt]l a population exceedin a !5
f NEINES l this by one half would not l‘nterf:ore with th]e' lipqnmmr ps(')t‘t‘lltf’ b 6,000, having Municipal QO.nunlssnoners 1.1“(101. the Acts 3 & 4 i
% At TAR! unquestionably it would afford fmmensc reliet to- our sadly Vic,, cap. 108 (the Municipal Corporations (Ireland) Act); I
; BB terribly overweighted agriculture. Towns with a population exceeding 6,000, having Town Com- 2
5 Mr. 1I. . Bovrsors, M.Inst.C.E. (Portsmonth), said that the rImssn‘on_e:]sw::ltu(l}:'c]tlﬁl)f\ﬁst)1_7&} 118{15‘51?-,%2{:;1&031.(&l‘locigl‘:l‘:irls
’ R T sti the disposal of sewage had always been one which had mproven (Irela @) sict) 5 and, Yy Ps i
M uestion as to the If larmists. There was no doubt that sewage laving Commissioners under local Acts, In all these the com- i
1N RER ] excited the attention o & ‘erude state did pollute it, but. with a little missioners, the municipal bedy, and the town or township com- i
BHE j 1fpassed.mt?ln m*ﬁ'l:l:;nn?) doubt that it would be eventually purified missioners, are the sanitary authority. The Public Ilealth it
it : E{cﬂﬂmh?i?m :;?frihe‘ri\'vr mile by mile as it went along. Fourteen Act also contains a provision (section 7) enabling the Local §
HELEE nfileslcﬂlgg\-e the ¢ity of Exeter the town of Tiverton passed its sewage 1 Goveg‘nnmnt Board for Il'e]nn(‘l, by _Provisionnl Order, to %
1 BiEii b into the river Exe, and analysis showed that the }\-aff.:r be]eamt;.; consh?ut.e any town or township ]m“ng t.own or town's].up ﬁ‘{ :
AH L L gradually purified, until a few miles below th'e towlz 1{) r“\{:-?lighmt(;fe commissioners, under any Act, an urban {{lstrlct; aud. provision fé 4
il' AHH L quite pure. They had not yet ‘1‘5“0"]01'9‘1 f;}‘) b]],mtcehfhé‘ blie. and is n'm(!e for the transfer to any urban sanitary authority o.f the Tt
;} IERERR R disposal of sewage could be made ""“r] 3'{,1""0*““ \{{"t(l)x mm.?rd to M. jurisdiction exercised by county grand juries over roads, bridges, i
R L HARRES the whole question was one “"““’!—‘ -(3{]{30?1 ' was ! sointing towards aud footpaths, within such urban sanitary district (section 206). & ?
B | 5 t?%; SNy Tassie’s paper he believed that every mt!‘]' : erclzfuse ° From these provisions it will be observed that all towns L
T BERE IR cremation as the best means of disposing of hous ' having a population not exceeding 6,000, or not possessing A
fgigate by Ly ! o sed the pleasure which he had derived from hear- township commissioners under loeal Acts ave, for sanitary pur- Ly
SRIEH £ é;; 4] ‘ M. JO-‘\E?I f}!{th‘CS-"ﬁl{‘ o["i’yof‘ Robinson read. Many years ago they _ woses, under the jurisdiction of the Boards of Guardians of the 1313
Hale a 1187 i i“%tlhe e}c: t(;i"]p:{(l’ﬁ about irrieation and the utilisation of sewage: bnions within which they may be situated, the whele of Ireland L
[RTRIR Y Ry l? it lif:lll‘(ue 'Eul the i)roﬁts to be derived therefrom. Now, lowever, being divided into 163 poor law unions. The board of guardians 1k
! A, a Hs ; ?hels: ﬁclionls had been exploded, and they all knew pretty w(rzll f{lll‘li_a ‘ of each ullim} constitutes. the rural sanitary nuthtgrity. ' L"
(FE 11 aNE real fiets of the ease. These works could not be made to pay SL‘SE 1 Urban sanitary authorities have power to appoint committees 5
i) F‘ & : ciently to justify such a large expenditure of money. ]{_e c.\pl;filich to earry out the purposes of the Public Health Act—no simi- i3
i ELEEE himself gr:eaﬂy pleased with the geneml Sfflt.e of1 (.:1(1*:1;1 :;wflsvisited lar power is given to rural sanitary authorities. Y
1 H Dablin presented when compared with other eities which he ha . ]'.llle expenses of m‘b'}:] S“"““f-‘i authorities in carr_vinrﬁr out g
! ) . . the provisions of the Public 1Iealth Act are to be provided for :
Mr. Panxe Nrvinn, City Engineer fo D."b]m’.“ﬂs of ‘}‘"é’;;’t“ in tllne case of a borough, out of the boroush fundl or rate, and
that the great difficulty in dealing with sewage was one © - in other cases, out of -tljny rate leviable by ﬂ?e town or township A 8
In preparing it for manure a considerable exp.endltur_e was necessi'l'l‘)‘; commiss] T thr "]= A t‘l 1 ‘] of their district '7261 & B
d great difiileuty would be experienced in making it a paying : tonets 1hroughout the whole eir distriet, (s, 2 G). £ §
and gres ) Urban authoritics also possess the important power of declaring i
commodity. certain expenses to be private improvement. expenses, and to i
levy them on the occupiers of the premises in respect of which H
they have been incurred, in the shape of a private improvement
Q
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iy ate—the occupier in such eases ean deduct Hn(-_(--fqmths of the fow cases in which orders have 1 . )
AR FRELT ate from the vent payable to his landlord (ss. 229, 230), e (‘)ﬂslf‘-‘i IllI I“ uch orders have heen issued under Seetion 7 of
L AL TELL The expenses of rural samitary authorities, in other words the Public l '~'=1“l_l Act, (lepm.lr_l. upon the b.o:u'(ls of guardians,
%"f {383 boards of guardiang, in the exceution of the Aet, are divided as ”I'e ;]‘":‘ I“‘“‘_"f‘“'}' ﬂ“f%"t’;'lf_lﬁs, to provide for their water _
j { b i \ ; 5 SDCNECS i v ; ; supply, then dramnagre, and thelr seweray v 5t :
i {E ) { into general expenses and special expenses.  (iene al expenses ﬁlllll R gey age, or other means of H
P 3 may he deseribed as expenses connected with the sanitary staff, i al. . ‘ i
)! E 5 and are to be paid out of a common fund raised out of poor There are 338 S.mnll towns in Il‘(:]lﬂlld, with a population :
it : ; rate (s. 232).  Special expenses include the principal sources between 500 and 6,000, thus depending upon rural sanitar
Rk 3 TN~ ) . 1o Ol " qy vy ) : . T
Ty * of sanitary expenditure, such as water supply and sewerago apﬂm_llhes to provide for fhtn. wints, and the object I have in
it & works, and must be charged upon a contvibutory place or view in submitting this paper is fo draw attention to the actual i
4 . . . o 0 a larorn . 3 . . . Wi
i i iIxs i places, cither the dispensary district, the eleetoral (i“-ls,(,"., !]m coﬁndntn_m ()ff.l l.}lgc proportion of tlwsc‘touns, and to elicit an :
A E iR E townland, or part of the townland, and the power of determining e.‘ip.lt}'ssmn (;]opmton on the part of the Congress as to the means .1}
4 . H k . . . L P - . - Ly e . . L st A3
i RIEIRE the area of charge in each case is vested in the Loeal Govern- w tl'ufl ;‘“‘“r‘ “.l'l“‘m I’L-‘t_ F“IC“]‘”Q‘I to place them in a fﬂ'}I.) i
A IR ment Board for Ireland (s. 232). satistactory samitary condition. At present the vast majority it
s A I lave thought it desirable thus briefly to refer to certain of these small towns depend for their water supply upon wells i :
] H H N . « . 5 . - * 3 M . N . : LB
f ik ‘- provisions of the Public Health Act, which have an important sunk within .ﬂl(f inhabited area, and therefore exposed to all HESE i
- HAER e RE: bearing upon the subject, to which I ask permission todraw the the dangers incidental to the consumption of a water supply i % i
] attention of this Congress drawn from a more or less filth-polluted sub-soil. For drainage sifeqie
N ¥ b He 3 3 . B P ] . - - . . . ! :-"‘ it 3
s SRR Of towns in Ireland, by far the largest number are so sitnated ]c](l)lligt(isest t{‘e 5‘]"“"ﬂt0“ “5] d‘~]’0'=d upon the water-courses i i :
‘5 d - . - L ¥ 2 | pr SR ey oy, ’ N . ] o \ Hlis
EIHAL l 4 with respeet to population m_ul loeal govermment, as to come for t_HC e 'll‘llm-“ 3(, roadways by the grand juries of the b i; {
! e all sanitary purposes within the jurisdiction of Dboards of counties, hese grand jury drains are almost invariably it
: I SLRERT guardians as the rural sanitary autherities of the districts constructed wnh_sulc flags or loose stones resting on the earth, ShithsREl
A S within which they happen to be included. Except where the an(% are]covere(l in by flags across the top. They generally lie i :
H 1 EJ!‘ sopulation of a town execeds 10,000, there is no provision the }111( er the channel gutters, and empty their contents at intervals A
HEI 0] i’oot‘ Law Acts for special representation of the population by Into open ditches adjoining the roadway, Imasmuch as grand £ . B
1 l 11 3 e division of the town into wards (2nd Viet, e. 1, 5. 2). It thus _tllllllt's p(;sselss o st:ttl}t(;ry }1)0;\'01'5 to (:011?:0'11(31:i proper sewers, : i i
- : FEE 1L Lhappens that wban populations which are large cenough to 1e county drains are intended fo carry off only surface and §
a ! iR ot o Hppens that an popuiaty (4 [ cowt . ] ' T, : : : {
T ol ; T 3 suffer from the absence of sanitary works, such as water supply, stor "t‘ “ﬂf@l? 50 as to keep the roadways properly drained.  On : i
: A FEIER N . T : country r ey OS syl . i
- NEERA LRI BN sewerage, and drainage, are not represented at the meetings of l ‘1.nr 1 )]mm s they answer all the purposes for which they were . ;B
EER 4} the sanitary authority (the boards of guardians) in proportion ;0-*1:,110; » but when the connty road passes through a” small i i
EN L}l A 21 H . . . . RN - - - . " " R . . R o i
i %fl: SHE to population, or in a measure bearing any relation to thein Iﬁl‘;llh‘c\ul)t;-‘lllz f‘llele are ]mlusf:. of the}bsi'tltm class, the practice iy i
¥ A * . . 0 . g akl . 4 . H d LT3 1L o (s \i . e . . . £
1 fr i i sanitary requirements. l’u.m .]m\ l(l.]ll(.st‘llt..ltwll 15 11 f:lcfl closets s fo ery t{_:u}i(:n l] o1 i(‘)ll.:sL m'l( -Olb-f(} pn:c up water :[ [
R founded more upon a territorial basis, having the clectora o o nc to ;:?(‘lltlsll.ll.(, a house drain, which is carried as far as i ;
IHHIRREY division as its unit, than with any regard to the (llSi.l‘ll)lltl.On of of avor :‘]\ water dram, and “]10“_"3‘1 to d'ﬁdml'f-fe sewage matter i ]
R 1% population. It appears to me that whenever the inhabitants Ofe\ﬁ‘l) \lnd.mto such county drain.  IHaving regard to the mode
aEREEEL L : ': of any place, whether it be called a town or a village, exceed in ﬂus?onlnlmcmn of these county drains, which are insufliciently
HEREES nmumber 300, some arrangement for a supply of pure water, tho litlile }\t‘tll)(icasunm]l storm water and cammot be sclf-c]t:unsmg, ;
R HUAENE taken from outside the inhabited area, hecomes necessary 3 some bock ﬂ‘f ‘1] 0 result of this practice is, in a short tine, to !
SEEAS ; drainage works are required, and some general plan for the ] e drain, It is then reported to the board of guardians, HH:
HE 11 3 removal of the sewage, or for the periodical removal of excreta ‘t's‘t e rural sanitary f‘lnthm'lt}', that the so-called sewers in the T8
Rt 4 RS . . . . \¥| N - el . N . . @
SRR R 1 from the dwellings, is much to be desired,  When the population bilit:' “'llft’;t“l"l’c‘]- The board “f..‘-}“‘"d'-“’b ‘I'bd'_‘““ responsi- - :
ko i . of any town exceeds 6,000, the Public Iealth Ac.f. imposes upon ﬂll(l"l’s (il ‘1uc are, ]nnpel-]'.\- speakmg, no sewers in the town i
B HALEI IR RS the urban sanitary authority the obligation of providing adequate vy d . e ((l)jl_mt_v grand jury have jurisdiction over the roud- _. é!,
% H N b e . - PP, 1y ay, . Py 3 T AL M .l
HISISISTEI R I NI S water supply, drainage, and sewerage.  When, however, the offion 1e ISIIl jeet is referred to the county surveyor.  This HHT
’f; HEERS { population exceeds 500 but does not exceed 6,000, the.smﬂll rose fl))l_lrm alf of: the county grand jury, generally diselaims il
E l's,*! IS urban districts included within these limits must, except in the sbonsibility, alleging that the county drains having heen im- i
'] é T properly made the receptacles for sewage matters, have become it B
s ‘- 1 ;“: .
} Bt i
v ohf . o 3 3k
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hoards of guardians, acting as rural sanitary authorities, evinee
an almost insuperable unwitlingness to undertake both water-
supply and sewerage works for the benefit of these small nrban
wpulations entrusted to their sanitary supervision, and it must
Lc added that the townspeople encourage this apathy by their
own opposition to any undertakings which will involve consider-
able outlay and consequent taxation,

sewers, and onght to be looked after Ly the sanitary authority,
in which all sewers ave vested 5 and it thus becomes dlﬂu-l}lt to
decide who is to remedy a coudition of aflairs which constitutes
a very serious nuisance.  1f, as sometimes In:lmn-lls, a board of
guardians ave willing to improve the construction of the county
lrnins within the limits of the town, and to atfempt to vender

bl

them self-cleansing, they have {o encounter serious difficulties,
The sewerage of even a small fown requives to be undertaken as
a whale, with due regard to levels and to the provision of some
outfall which shall not pollute a wafercourse. This is a work
involving an outlay which is considerable in relation to the
assessable value of the town. If the board of guardians decide
upon a system of filth-removal by other methods than sewers, the
establishment and working of such a system requires o sanitary
staff and a constaney of supervision to which their administra-

I have had considerable experience of hoards of guardians
acting us rural sanitary authorities in Ircland, and as the result
of personal intercourse with such authorities, extending over
many years, I am glad to be able to bear testimony to the readi-
ness they have evineed to make due provision for the protection
of the publie health, whenever they have received any encourage-
ment from the persons who would be ealled upon to bear the cost
of the improvements, I have, however, found that when a
considerable outlay beeame necessary, with the object of placing

T3 L 197 Lt B L P g 00 i 1t e bt s T L a5 T Gl ST L,
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i
: five resources are quite inequal, and it further requires anamount one of these small towns in a satisfactory condition as to drainage ;“:
'. of intelligent co-operafion upon ﬂ'e_ part. of ihe 1nlmlnt:.mts amd sewerage, the assessable value of “the property within the i §~
iij which it 1s a work of time to 051“","5]" Boards of guardians townland or townlands on which the town was built was so gv.
¥ have also to my knowledge b}‘““ advised 1{)’ C“"‘l'“!e."t authority small that for public sewers constructed out of a loan advanced, i
i F that a system of sewerage will not work in an eflicient manner say for 85 years, the annual charge necessary to meet interest §
Ay i unless there is a “'“t(’r'-““l’l_‘l.“',““w11 .mm'c.“bl"“hmt than that and sinking'; fund was so great that houselolders recoiled from 5
' 3 furnished by a f}‘“’ wells within the inhabited arca. ']fitht(ire-' the prospect of the Hability involved. The boards of guardians 4
. Ef fore, they are disposed to construct o system of sewers, '0-? thus often found the most strenuous opponents of such under- f
AT ER N feel constrained fo undertake at .thc same time a pipe \\atm]- takings in the persons who, from a sanitary point of view, would ¢
Hasgirt supply. The amount of outlay involved alarms j‘ll'.?m’ ]mu., be most. benefited by the exccution of the works, With regard i
¢ i‘ Bii hearing i mind ﬂlmt tllc. great lllnjtrl'li.)’ “.f ’f!"‘f “r!““‘,ﬂ :""S t:“ﬂ? to schemes for the supply of pure water collected at some spot in %
AV ER i no direct uﬂer?st m ]n"m'ulmg for the sanitary ‘“‘J““L]":O" " the neighbourhood of the town, removed from sub-soil contami- i
' H ’j}c” IRRL urban 1’01’“1“*_")"S “']“C]‘_]'“]’]’“" tn_he included ';‘ }."’ T"f::i nation, and thenee conducted by a system of pipes into the :
i i ;i i‘ 1] they are not disposed to give ““{ subject the “l‘“”““l"‘_’ :“{‘f’ {fl the town, the area of charge may be much larger than that usually :
§! i 3 f?;‘ki attention necessary rfor perfecting _l'l““sf““‘ }‘_‘1'_1’ -'fmn‘ Utlo be adopted for sewerage; but it is to be observed that with the P
11 ? Lt loans required.  When thq question 0 out ‘E-‘l LOI{ELS 1 1o extension of the arca there is a corresponding enlargement of
giziita’t i considered, boards of guardians ave also generally tlisposet he the cirele from which objections may arvise—ratepayers outside
:ij : confine the area of charge as closcly as may be l'“sflble to f]“' the town objecting to become contributory towards an outlay
e neighbourhood which is” expected to derive benefit from the from which they conceive that they derive no immediate

works to be undertaken. The advantages to be derived from

advantage,  There can be ne doubt that very imperfect know-

LG
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sewerage works are no doubt directly confined to the tO\\'}l
jtself, and the Local Government Board for Ircland, in deter-
1! minine the area of charge for such works, have, as a rule,
: i3 adopted the recommendations of the guavdians, and confined
HEEss the area of charge to the townlands, or parts of townlands, upon
| which the town is built. In considering arcas of charge for
i1k water-supply, they have gencrally encouraged boards of guar-
1N dians to recommend mucl larger areas, inasmuch as the benefits
3 conferred by an abundant water-supply make themselves felt
) over a considerable district, extending on all s_;idqs of the town
thus provided for. In practice, however, 1t 15 found that

ledge is possessed by boards of guardians on the subject of
the economy of sanitation as a sceurity against disease, suffering,
and death,  They have never had any precise information placed
within their reach respecting the amount of preventable disease,
suffering, and death, with consequent loss of wage-earning or
prf}ducti\'c power, which may be avoided by the provision of
suitable drainage and pure water. They have regarded only
the diveet cost, without taking into account the indirect gain,
which T believe would fairly more than counterbalance the
much dreaded taxation, Some most interesting light has been
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246 DRAINAGL IX IRELAND, DISCUSSION, 247
thrown upon this aspeet of the question by the publication in
the Reports of the Medieal Oflicer of the Local Government
Board for England of the amount of sickness aud suffering as
disclosed by the death-rate due to preventable discases before
and after the exccution of sanitary works in certain Inglish
towns,

The practical difliculty which obstrucets the path of progressin
the direction of the sanitary improvement of small Irvish towns
in respect of water-supply and sewerage is really the general un-

sanitary anthorities T have the honour of addressing as to the
hest means for dealing with a subject which I have found to be
one of great difliculty. T have purposely refrained from dis-
cussing the best methods of dealing with town sewage, which
have been sugaested or pub in operation in large centres of
population.  These methods are dealt with in a manner which
feaves nothing to be desired, in the lucid report of the com-
mittee appointed in 1875 by the Local Government Board for
England, under the chairmanship of the President of this Con-

Y|
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i willingmess to bear the cost—the incidence of taxation exciting gress.  The report of that committee scems to me to be appli- 1 ié’ it .
. opposition from its burthen when the area of charge is limited, and cable to towns the governing hodies of which are themselves the HEREIR AT A
iy from its inclmlingﬂmsq not (h‘r retly hm}cﬁtcd when the area of sanitary authorities within the municipal, or town, or township il {é
A charge is more extensive. The (uestion then suggoests ifsclf boundaries. My remarks have been confined to the small nrhan (i Iing )
Sk “_']lctllt‘l‘ 1t may not be 1_’055'[]]0 so to modify t)hc existing applica- populations, ranging between 500 and 6,000, which, for sanitary i E nim
tion of the provisions of scction 232 of the Public Health Act of purposes, are subject in Ireland to the jurisdiction of boards of EEE AR
: 1878 as to diminish the force of this opposition. I think thismay guardians, acting as rural sanitary authoritics. e it [
1 be accomplished, As section 232 1s at present applied to special © etag ikl .
. expenses, arcas of charge press cqually upon all the rated HiE e it o
¥ occupiers within such aveas, It appears to me that this principle HIE I
> might admit of modification, If the rural sanitary authority Mr, Groror Hopsox (Loughborough) thought that the general s Halm
. decide that the area f’f ‘-'l’“_"z‘-f? for \.\'ater-supply Uf: a town Sh“_“ district about such towns as those referred to in Mr. MacCabe’s } £33l -
W il he the electoral division within \\']nc'h ﬂl:.lt't()\\'.ll is situated, it paper should contribute to these rates when there was a likelihood AR ;.
| B will be found that the rated oceupier living in the town will that they would in time require fo have provision made to supply AHREEREL - .
R { have to pay exactly the same amount, in the shape of a pound- them, in the event of the town enlarging. A certain area in the i
—1 Hi R B age rate upon his valuation, as the rated occupier who lives at distriet, he was of opinion, should contribute towards the carrying HiE -
| YRS REE! the most distnntlpnrt of the (;{c;:tm'al (lgvision, z;]thougli t%m out of sanitary works in the town, : il
B | diiid ik townsman uses the water at all hours of every day, and the e . . . \ 3 i I
o HERER EE I i’; i dweller at the end of the electoral division perh)nps '::z)mcs into Mr. R, O’BM}.}.’\, TFunroxa (Dublin) said that in Ireland the Public 181 i =
F ENLE town onlv vin the week. Tt s to me that the cost of the Iealth Act of 1878 gave power to the Local Government Board, on the i3 1 .
ALEHSL RN OWn onfy once I tAe week. —Jhappears tome that the cost of, application of the sanitary districts affected, to combine such districts, i 1 .
LA 144k water-supply might be divided so as to fall in “""‘I““] proportions in cases where it was found that singly they would be unequal to the SHIHSH N
%‘ (i upon th.e contributory area. I cansce noreason why, for instance, burden which would be imposed upon them, in bearing the cost of , .
§ ‘[' : li it three-sixths (or one-half) of.the total lumn‘(lngc' l'ntcsllul}l(l not fall sanitary works. Ile cited instances in which poor law unions and ’ HWitlll: S
Bt .)% S upon the townlands on which the town is built, two-sixths wpon _ electoral divisions had been amalgamated in this way, for the purpose : it i i
Lt ('E T .townlﬂnds within a certain distance of the town, and the remain- of bearing unitedly the cost of sanitary works. HHH
e ihg A { ing sixth “]’ml_tl"3 13}01'0 _(I'St'rf"t p:ul'ts-of th‘_’ _“i:cdi’ al division. Mr. G, J. Syyoxs, I.R.8. (London), expressed the pleasure which he SEHEIENES
LF" 1 ‘E 35! ;} I“.ﬂw. SAMC Wiy, W ith regard to sewage works, 1 can see 10 had derived from hearing Dr. MacCabe's ably-written paper. The L HHE
h’i‘ 3}{ i objection, in 1’1"“‘5.11'10’ to the a‘dophon of some sliding scale of subject was one of very great importance, and deeply concerned the it '
ik M b assessment, by which the heaviest part of .tlle charge would.be inhabitants of the smaller towns in Ireland. It was a matter of the T HEE
AR LS i made to fall upon th? town, and a certain charge, decreasing very gravest importance, from a sanitary point of view, fo ensure that I S e
R ERE pari passu with the increase of distance from the centre of the inhabitunts of these fowns should have a proper water-supply, i1 BB
f 1]1 Rl 33 population, imposed upon an area much more extensive than the and he was of opinion that where they were unable to bear the cost : E
| Ry fown itself. !hemsqlves, a portion of the expense should be borne by the districh ; B
kR PRR 43 ‘ ; I have referred as shortly as I could do, consistently with a mmediately about the town. i
Al JEais 1 clear St‘}t??“]mt dOf'_.ﬂ]le .f"CtS’ to ﬂ]‘e “‘_-"t ““! 1’05”1'0" Olf the' s.ln:ll Mr, I, L. Macassex (Belfast) thought that the best way of meeting 1l :
-l }i VRIS towns of Ireland with respect to the water-supply and sew 0{}"{1‘ ) the difficulty was to make the centres in such cases more local. Boards e
- [;J HITH | and I am anxious to obtain an expression of the opinion of the of guardians were too unwieldy to work out sanitary matters eflictently. ‘ 5
RISy | Jepithib
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Al |
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Guardians were eleeted for a large distriet, and the villages and smnll
towns in such districts were only indireetly represented by a farmer
it the vieinity, who had a strong dislike to spending money.  Under
the present state of things it was practically impossible to get any
jmprovements made in the small {lowns and villages.  Committiees :
might perhaps be formed to deal with the cases Drought forward by M.Inst.C.E.
Dr. MacCabe ; these committees to be made up of loeal persons, and
to have powers in their district somewhat similar to those of town

On % fsolation versus Ventilation,” by II. PErcy Boutlvors,

e e T T "
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ANaLOGOUS to the question of the disposal of sewage is that

i el issioners i larger towns,  Some change was required in the . . . . ety
’Eki' ‘ x. commissioncrs in the larg 1l towns and villae L to0 shar of the danger arising from it as it passes along the public 18 1818
N Bl 5 present state of things it our small towns and ¥iflages were to share cewers, and the object, therefore, of this paper is to open up (it : 5
' I at all in the advantages of sanitary improvements and proguess. SCWers, al ¢ object, : s pa I ] { At Lli il
: : discussion upon the somewhat vexed points as to the best e Hib
T } M. 11, 1. Colling, F.R.I.B.A. (London), snid_tlmt- the 'quostion methads at present known for ﬂle.so-calle(l ventilation of our 4 i
| ki raised was & most important one, and would require to receive every sewers, as to what methods have hitherto been attempted, and AT
kS ention, whether these attempts have been suceessful.  An endeavour i EF1 4
4 ! | be made to show that the modern practice of openings i i HEL
T . . . will be made to show that the modern practice of openings n St
5 ) : D 5 .of the Seetion), pointed out . . o ST HEE
¥ ; M",' ,C'l . Cotrox, M 'I"SLC'L'(Pm ldent.o Public 11 )’} h Acts i the centres of the streets is unsatisfactory and unnecessary, and LR
HHIN Y the difference between the English and Irish Public Health Aets in P . o i N ) isolate 11 EAREET R
HE W B . .t : . s cont ributory pl " that it is a far more important sanitary measure to isolate the tziaid ehbl
1l that in striking rates for specinl expenses on * contribulory piaces house from the sewer by means of simple and effective traps Har e
‘ ¥ under the English Act the occupier of any land used as arable, pasture, tll X ko fhos ‘} ) ": § ﬂh. !, - and e ‘t 'f. ‘t{ 5 i aE
Vi or meadow ground ouly, or as woodlands, market gardens, or nursery than to Inake ¢ IU’GI U]’Ul"lb'b n llb bt\;f-‘li anc 1- 1n 111 lllb 3 ]
HigER grounds, &e., is assessed in one-fourth part only of the rateable value isolation is perfected, the sewer ought to be buried completely ;
i J' thercof, whereas in Freland the occupier of such properties is rated for out of smcl_l as well as out of sight, which is now unfortunately 1
41 X the full value ; this has an important bearing on the question of fixing far from being the case. i o o e
E i a the area of charge. The present system of ventilation seems to have originated i
11t P | about the year 1830, when grievous complaints were constantly his
ks i i - ‘ . » rynT - . . H - - T
Y EANE Mr. Sviniase, Mr. GarpiNer, and Dr. J. Byrxe PowER also made by the inhabitants of the City of London that great 1
. | s joined in the discussion. stenches arose from the gully pits at the sides of the roads;
I { being trapped caused the foul air t throug]
_ sl A ] wese upon being trapped eaused the foul air to pass through
o0 RS IR - in) i : mbers of the o . P
-f ‘ i Pt ogu Dr. MacCape (Dublin), in replying, thanked the me the untrapped house-drains into the houses themselves, and the
il g ik Congress for the attention they had bestowed upon his paper. . e ’
R T 8 remedy proved more unsanitary than the original eause of :
e Lol . J, fl S . o solf :
i ’;}} e AT Sir Ronert Rawrixsox, C.B. (President of the Congress), wished complaint, . The cure that then lll]l]lC(l].ﬂfcly suggested 1t‘se] ;
SR E h g i to modify an expression of opinion which he had given on a previous was the relief of the pressure of t..he foul air by making openings :
;5;;% 1 '}“.' A day, and which was liable to some misconception. He was, as a in the crown of the sewer, carrying sh:}fts.to the centres of the !
4 ig : é [SLESEE general rule, opposed to the use of small pipes for the conveyance of rpadwn__' and protecting f.hese sl.mfts.wlth iron gratings, a prac- H
Gl Y water to towns with populations of and above two thousand, although tice which has been steadily copied sinee the year 1810, !
G AR such pipes might be more economical than larger ones. He ;"‘"‘S These openings, however, were speedily found not to be all ;
b Rl E ] opposed to the use of a cast-iron pipe which was anything less ttl '“'; that was necessary, for in spife of them the foul air still entered '
RN three inches in diameter. At the samo time, In certain cases.,l t“? the houses through the untrapped drains, and the object had ﬁ g
It EIRE RS was no doubt that isolated houses and sm;\ll farin re}sudcm;cs gugl 3 I)T; not at all been attained. Cunsuqnently traps were introduced §
Wit NEE S g I . rag W i istrict, convey the water by a pi . S . . # B
. AR BRI L . cases where there waswater in the distric » COIVEY b {] [l’ql__ m order to break the continuity of the house drain; first, the i
HHTHITHAHEERS 11 inches in diameter. 1le would not, however, recommend the Iaj now old-fashioned brick i ith sl i 8
At 1 LI b : .2 : ieht be thero for a short time, but ow old-fashioned brick pit, with slate or stone tongue, |
iy H 8 ' i H g 4 . ¥ 3
. 11 HEEN ing down of lead pipes, as they might be thero for a s ! called a Mason’s trap, and then the syphon; the seal “was 4
ERCREREEE B3R very likely would have disappeared next day. dee ! . v - ‘&
SEAINI IS RS eepened, double traps were fnserted and flaps were placed in 3
{EHE- i R1E ] different parts of the system in order to secure the isolation of i
81k TRININ 2 . . 2
AL g the house. Tt is only of quite recent date, however, that the :
kgt a . . . . .
i ik ‘ 5 real seeret of pneumatic separation, or isolation of the house,
i AT R has been discovered, and this was done graduaily—first, the
1 ] )
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. 1 then the point where an air pump would extract the foul air and drive it 1 f 3 LB
cascade action in the h‘al) was introduced, and then 1‘0 Iil'“-' through fire or a solution of chloride of lime. A suggestion was i;j! k 3 B
portant addition was made of leaving .thc sml-“qm Ol)L'lllt. ol also made that coke factories should be established near the N
ventilation,  This was followed 1’.",""””'3 off all conncctions lines of sewers, and the gases therefrom passed through the 15t 1
between the drain aud the waste pipes from smk_s, baths, lava- VOIS ° il it B
tories, &c., and causing them to ewpty on fo gratings, n!!cl Olthlm: 1854, Sir Joseph Bazalaette, in London, successfully venti- e
i R methods ; aud then the pneumatic separation was devised, by lated a sewer on the south side of the Thames, by carrying P EHHE | B
TIEL which fresh air is introduced on 1']10 house side ;)f tlllc tl"ﬂ]‘f :l!ltl pipes from the crown of the sewer into the tall chimneys of two b i
TEVHEL ¢ a current is thus constantly passing tln'.ough the mu?u (] rain, factorics, In another case, however, in Friar Street, where H ,I:J'ii
.1‘ ' and with the help of the decp trap entirely cuts off tl(‘B 1ouse this was again attempted, an esplosion oceurred whicly lod to i E 1 I
R' ' from the common enemy, the public sewer, mfd r(’;.:-lflﬁls 1k as the abandomnent of experiments in this direction for a time. EHHEEH I
WHip ) completely isolated as modern sanitary science -I.m e lt)]L . . Mr, Gurney, in the sune year, tried the effect of steamn jots ihnl )
L Owing to the varying level of the fluid in the {".l .'f S(;l ey introduced into a sewer, but without any good result. {1 il B
WL some escape must be provided fO[-.l]lc air contained in 1 ,;J ll(lf: 1855. Mr. Mumby proposed that the gas lamp posts or i 9 i
-SAHANIE wise one or more of the house-drain traps \-.-U'Ell(l be unsea u(l ‘b}- columns at the sides of the streets should be usel is sower St
LEETR IR the air as the fluid rose, and this can ms"-?' i})e ei;f}uitc{, ’ ventilators, but as these are only lighted at night Mr, Robins e HIY '!r .
. HLRYS carrying a shaft of about 6 inches in diameter Jram ¢ ¢ cll(s)rl‘f[(: suggested that the posts should have trays filled with disin- RS EEE T
INERE of the sewer near its highest level to sume con\lml;ulft fi{m‘ ol fectants placed in them over which the sewer air should pass. IhretieR I !} B
it height against an adjoining building. One such Sll" ‘ f)l ;3'“3; 1856, Shafts were crected at the ends of streets connected e ? e
: il 200 yards would be sufficient for nearly any Ou.ll";“)( rs lftgr with the dead ends of sewers, and carried up the gable ends of e IR
1 oK sewer to relieve the ]n'cssm'e upon the tmps. u‘nt'l ](Jmf, :}ﬂ houses. ! § ?
1k : é? the connection of the house-drain with the sewer was he (T“t (l)t; Furnaces in connection with these shafts were also recom AL :
s level of the sewage, and this would meet the 1(:(1lllll.emtnfe':E ! mended. R
ERE! t the most violent rain-storm, and prevent the bunsen ‘mg o | (]le 1858, Mr. John Chisholm tried the effect of electrical or HiE & ‘.
15k decp sealed traps. Should, however, a trap become u"S(i-ate] ’ galvanic action upon the air in sewers, but without beneficial i HEL
i s-J} the open character of the llousc-(lmm_ and ’the1 tm]tls 0tt .110 result. i
e L5 i‘] water-closets, which should be of some simple \v‘}s 1]-011f l).il ,(:‘lé 1’- 1866. Trays filled with charcoal were introduced by Sir i |
" RELEE would quite prevent the chance of entry of any of the fou SLH 1 Joseph Bazalgette and others into the ventilating shafts, Hit
T B i ; §it air into the house, and thus the sewer ventilation as it is caile 1870, Sip foseph Bazalgette successfully neutpalized the foul ke ,; ii 18
Fil L becomes perfectly unnecessary. . ) ostion. it will be emanations from a sewer by the introduction of tr: vs filled with ik Fli
FbE *é‘?; 3 Before procecding further to discuss t e (Hueg Inll M | sulphurous acids. i i §
| EE; 1 interesting to observe the following chrono Og‘;)(“'. 151 costed _ 1872. Sereens or flaps were placed in sewers to regulate the Ll M-
bes i ferent methods which have from time to time CL{EI st %’?ﬂ.tinﬂ currents of air in them. Messrs. Johnson and Hill sroposed E il
LA or actually attempted, not only for the purpose of vent 1]' I that ventilation should be effected by connecting all the house i
SRR NE sewers, but also for processes of destruction, ret_entllon ol :a, drains with the chimney flues. M. Miller suggested that the i “,.Eh
AHE T less conversion Off ltl]le different gases contained in the sewers, smoke from chimneys should be drawn into the sewers for the ;s : ; i
IR RE: The list is as follows :— . Cpee e purpose of purifying the bad air in them, and at the same time i3 ik
SIRP 1840. Open shafts, as already described, were first intro- of sEz itline tho L‘?) ndon fog question satisfactorily. : it }!
11 duced. c o tion that 1873. General Scott infroduced lime into a main sewer, with ] : l
NHERE: 1848 to 1833. Captain Shrapnel made a Sllg‘gCS] 1 m'c'rs the result, to use his own words, that “ the main sewer was per- ! :
e 1 high cast iron cylinders should be constructed (t);'cl ri;(?s s¢ feetly freed from stinking sewer gases.” ]
(it 1183 in which furnaces should he placed t‘o cmlslmtnelmli(l}(lé;lmn.es over Dr. Keates devised an apparatus for subjecting the foul air :
faen 5; Messrs. Warr al_ld A.l-mstr(mg plopfl)se( t]O bl air £0 2 con- to the action of chlorine gas, | s
L the sewers from which pipes should conduct 110 lolub , distributed 1875, Mu. Parker, the surveyor of Poplar, England, patented
i $rh tral gasholder, whence atter purification it shon (] ¢ cist late a method by which air was to be forced into the sewer by the
HE A for street lighting. Another proposal, about the same ¢ one action of the wind impinging upoen a cowl. )
IR *l was that sewers should be hermetically closed, except a ere
x| :
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Siv Joseph Bazalgette erected a ventilating chimuey, sixty
feet in height, with a furnace burning coke, wheu, to use Ins
words, ® It was found that about 1 per cent of the sulplur was
given off by the coke, and acted as an eflicient disinfectant,”

" Mr. E. Rumbold originated a methed for passing the foul air
through a spray of water introduced on all sides of the venti-
lating shaft.

In the same year, being struck by the absence of smell in an
old sewer, in which quantities of stagnant sewage were giving
off gases of decomposition, 1 came to the conclusion that this
absence of smell arose from defeets in the erown of the sewer,
whicll allowed the foul air to be absorbed in the earth which
covered the sewer. The outcome of this observation was the
invention by me of what 1 have designated ¢ The Sewer-gas
Annihilator,” the principle of which is hased upon the well-known
fact that earth hias a powerful action in absorhing and deodori-
sing any noxious gases or cmanations arising from matters
undergoing decomposition.

In 1882 Mr. Read, the surveyor of Gloucester, suggested
that all house drains should be used as up-cast shafts to
ventilate the main sewers, for he argued that as the sewer was
used for the benefit of owners of house property, so should they
contribute to the ventilation.

Mr. Harrington, the Mayor of Ryde, Islc of Wight, proposed
in the same year a system by which air should be forced into

i, . BOULNOCIS, 253

derived from what are known as Banner’s cowls, he says “a
greater velocity of air is obtained when the shafts have open
terminations than when Banner’s cowls are fixed upon the
shafts.”

With regard to the systems of ventilation at present in vogue,
that of open gratings in the centre of the streets is the most
general, By a return recently published, it is found that out of
sixty-six important towns in England, fifty-five of them adopt
this system, and it certainly has the merit of heing economical
and simple, both in construction and maintenance, and it
relieves the sewer from any air-pressure when its contents are
running at a higher level than usual.

, The system, hmvevex, (-1(:%<; not comply with see. 19 of “The
Public ealth Act, 1875, which states that sewers shall be
ventilated  so as not to be a nuisance or injurious to health.”
A TS w141 < 11" H

The street gratings are an undoubted nuisance, as they unload
their foul air under the level of our noses, and it is possible
they may be injurious to health, for although on being liberated
the dangerons qualities of the sewer air are said to be diluted,
dispersed, and rendered harmless and innocuous, it has never
been satisfactorily proved that the atmosphere kills the disease
i_rcrm should he be there lurking, or, if it does kill him, how
ong is taken in the process; certainly not the short time
clapsing on the journey hetween the grating and the footpath.
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There is no doubt that excessive dilution lessens the risk of
contagion, but the system does not seem successful unless
immunity from nuisance and disease can be assured,

It is said that where the sewers are in & good condition no
nuisance arises from the ventilators ; if this is so, the question
exhauster drawing from the inlets on either side of if, and the :]‘? ":tfmf‘]i‘i l‘)e “:}kul if ﬂle_\_' are Of.l any use 1in sucl.l cases, and

inlets consequently delivering air to the sewer in both direc- \&(’, unt \ 'prcll ect sewer is not Just as pertect without them.
f tions.” The abstractor to be of special construction, and to :l‘\(tca 8 0 t 1e system state that it is impossible to have too
perform a double function—abstract the scwer air, and burn ":.mg 10‘]'{:]'}11])‘]'%:5, “,‘1‘,(11 th“s"‘l’e“ sewers would, no doubt, be the
and destroy any organic matiers or germs contained in it, the mgfl l( [oAnIc. f'e town of Leeds is frequently held up as a
sewer air being made to pass throngh a number of small tubes its 1(“ ;1}‘ 1?51)(,-0?_0] tl;e ventilation of its sewers; let us compare
heated by a gas jet.  Mr. Rowan claims that not only is licat death rate with that of the town of Buistol, where not a

. .t single sewer ventilator exists :—
thus made to destroy the danger in sewers, but that f resh air 1s ° ewer ventilator exists :—
seeds has a population of 152 per acre,

also admitted into them—the two most important points in A Z
Bristol ’ ” 64+5

connection with this question. ”
No reference has purposely been made to the almost number- : Ilglt"iz(tl;l]md a death rate for 1883 of 23-30.

v
ikl “_‘.'——-A‘,.‘ s .
i a2 e 11 Lo
T

the sewers by shafts furnished with cowls, his system being
somewhat similar to that preposed by My, Parker in 1875, and
already described.

1883. Mr. Rowan suggested the sub-division of the sewers
into sections, so as to ensure their thorough ventilation, each
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AL LR E ] less exhaust cowls that have been from time to time introduced, OF this death tto 1] TR Y 17-80. .
R bR A g for experience and experiment have shown that their effect has diseases w cath rate KiSBIimS{"g from the principal zymotic g
AR }? HiE | not warranted their adoption. M. Ellice Clark, of Hove, has Bristol 1.10“’ Ti lcgm(ls ceds, 40 per thousand, as regards 3
i !ﬁ SRR made several experiments in this direction, and in a report which The C(m]:u' rousan S f . .
RSN H B i. - . 30 O3 <t - . :
_‘-;-;,Fi i) I he published in January of last year upon the benefit to be for 2 lone 1IISSIONCTS 01 DCWCT's 101 the. City of London have (
].f 1% !1; a long time felt that the open gratings were not all that }
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254 ISOLATION VERSUS VENTILATION.

could be wished, and have consequently, quite recently, passed
a resolution to enable their oflicers to treat with builders and
owners of property for the purpose of el'cctinﬂ_[ shafts, cither in
the walls of, or against new and existing buildings.

Open shafts carried up to safe heights certainly have many
advantages over the foul smelling gratings in the centres of the
streets; and the fashionable watering ])T;ICC, Scarborougly, has,
I lelieve, the whole of its sewers ventilated in this manner,
there are, however, some objections to this system, which may
be summarised as follows :—

The want of fresh-air inlets, the expense, and the difficulty
in obtaining permission to ercct the shafts just at the points
where they are required, and of course, in new streets that are
being sewered, nnﬂ other localities, there are no houses against
which they can be fixed.

The fresh-air inlets, as by Mr, Parker’s and Mr. Harrington’s
systems, are an improvement, but they involve that great bug-
bear to the ratepayer, extra cost; and there would no douﬁt
be some objections raised to obstructions of the kind being
placed against the sides of the streets; otherwise these systems
have much to recommend them.

The use of the rain-water pipes for sewer ventilation has
often been justly condenmmed; they not only cease to act as
outlets during rain, but also carry more air into the sewer;
and, from their position and possibly bad jointing, are sanitarily
dangerous. The town of Carlisle, however, ventilates its sewers
in this manuer, there being upwards of 2,150 rain-water pipes
in direct communication with the sewers.

Charcoal trays are too well known to require any com-
ment.

Large hollow lamp-columns have many recommendations, but
they cannot be extensively used, and unless the gas is constantly
kept burning they are of but little use.

Pipes carried from the sewer into neighbouring chimney
shaffs or under furnace fire bars is a practice that is gradually
extending and has much to recommend it; it is well known that
the most potent destroyer of all forms of germinal life or
organic matter at all stages of their development is heat, and it
is probable that in this direction scientific purification of sewers
will be eventually attempted. At Leicester there are upwards
of thirty chimney connections which answer satisfactorily.

The early dangers encountered by explosions in connection
with this system seem to have been entirely accidental, and
probably arose from the admittance of coal gas into the sewers
from defective mains, and no recurrence scems to have taken

place for many years,

DISCUSSION, 255

With regard to special lofty shafts fitted with furnaces, these
seem to be effectunl under certain conditions, as, for ins,tanc.e
upon main in.fercepting or outfall sewers where there are fe“:
openings, as in the case of Drighton, where a laree shaft of
this description has heen in successful operation for some years s
but Sir Joseph Bazalgette proved several years ago, and sub.
sequent experiments have confirmed is opinion, thgt’thc effect
of such shafts upon the general system of ‘sewers would be ver
ineffectual, as the tendency of the exhaust produced by such
furnace is only to draw in sufficient air fo feed it from th;a
nearest opening.

In conclusion, I wish to lay the following points before you
in order that they may be discussed. Yot

Is the present system of open sewer ventilation in the contros
of the streets satisfactory #  Does it comply with the require-
ments of the Public Health Aect, 18752 1

Do any of the systems which have been enumerated fulfi]
these conditions ¢

If the drains of all buildings are properly and efficient]
trapped, ventilated, and the buildings thus isolated from the
sewer, is any ventilation beyond a few relief pressure shafts
necessary ? ‘

puﬁkf;l?d not this isolation of the house be made legally com-

Mr. Dopsox said he must at the outset declare himsel

opposition in dealing with this paper. It would be, he tluflﬁrrlﬁ ngoitlllle
back to the system of twenty years ago. e believed that therg
should be from end to end a thorough ventilation of the sewers. In
London, Liverpool, and large cities, it would be advisable that . reat
lengths of sewers should be divided into scctions. In his opinioﬁ the
ventilation of sewers would not- be complete until it was carried out
upon the principle adopted in coal mines.

Mr. Rooers Tierp, M.Inst.C.E,, quite agreed with Mr, Boulnois
8s to the great importance, from a sanitary point of view, of ]m'inr:
the IIOIIS?S isolated from the public sewer by means of an eﬂi‘eien?
system of * disconnection”; but could not agree with his proposition
that the ventilation of the sewers should be omitted, M. Figld used
tl_ie word. “ omitted ” advisedly, as he considered that the few small
pipes which Mr. Boulnois proposed to have for relievine the 1'e=<|;1'e
i the sewers would have such a slight effect that the \'ellzt'iljiiion
might be practically said to be omitted. Mr. Boulnois’ pmpo%‘iﬁon
was based on the assumption that every house drain in the fown was
Efﬁmently *“disconnected ” from the sewer, but in practice tl;is
assumption would never bo true. Even in the case of new houses it
would bo very diflicult always to ensure perfect disconnection, and in
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the caso of old houses it would Do quite impracticable to do so.
The only way in which such disconmcetion could be secured would
be by a thorough house to house inspection, and by opening up
tho drains wherever necessary.  Leaving out of consideration
the difficulty about legal powers, ho was not aware of any town in
tho kingdom which possessed a suflicient stafl of competent. sanitary
officers to undertake such a task, 1f allthehouses were not efliciently
isolated from the sewer then the omission of tho ventilation of the

sewers would bo very dangerous.

Mr. Stirtiye, C.E. (Dublin), was of opinion that if the plan
sugrested were adopted all the noxions gases in the sewers \youl( be
liable to be sucked into the houses by the heat of the fires and
kitchen ranges. In Dublin it is inevitable that most of the house
drains shall pass under the houses: here also, in most instances, there
are sunk basements, with narrow sunk areas, towards or pellcatll the
pathways: most commonly the drains cross beneath the kitchens, the
walls have either no anti-damp course or none that is perfeet, there
is no impervious underfloor of concrete; these, he s]nqu]d think, were
conditions ecommon to many, if not most, towns of importance, It
has been sugeested that the joints of the house drains and sewer
pipes should be left open for about four inches wide at the top, with
lumps of broken stone over such open joints to collect the subsoil
soakage water ; this has much to commend it, especially in clayey
and other retentive soils such as that in Dublin ; isolation as against
ventilation is not to be recommended for adoption with these

conditions.

Mr. D. Exrrace (Margate) was of opinion that the best way to
ventilate the sewers was by means of shafls carried from the sewer
side of the drain traps to the top of cach house; by this means,
owing to the number of shafts employed, air would be drawn in at

the road gratings and discharged at a point high above all breathing

places, the constant currents cansing this outgo to be comparatively

harmless, The great difficulty would be to procure the consent of
house owners to these shafts being fixed ; but he felt sure that this
gystem, if carefully earried out, would remove the evils now so often

cxperienced.

Mr. J. Warnace Proos, Assoe.M.Inst.C.E. (Tondon), thought that
the paper would be valuable as indicating what had already been dox&e
in the question of ventilation of sewers. As mention had been made
durine this discussion of utilizing rain-water pipes for the purpose o
ventilating public sewers, he thought that at a meeting of this kind
it would be well to condemn in the strongest manner any such use of
rain-water pipes. It must be obvious to anyone that the danger 0
ventilating a public sewer by the rain-water pipes, which, as we 2
know, terminated in all kind of positions near windows, is very greaf.
There is not very much difficulty in ventilating a system of new
sewers carcfully Jaid down upon the best modern prineiples and made
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self-cleansing. The difficulty of ventilation occurs in our older towns,
whero we have sewers of deposit acling as retorts for generating
foul gases and where the weight of flow in the sewers varies at
different times of the day. It is necessary to keep up a constant
movement of fresh air in all parts of a system of sewers. The usual
method of ventilating sewers is by openings at the surface of the
road, and Sir Robert Rawlinson, our president, has 1aid it down in
his valuable ¢ Suggestions” that ventilation should be provided for
in all sewers at frequent intervals, not greater than 100 yards apart.
The true prineiple of ventilation for sewers and house drains is to
hase the foul air constantly replaced by the admission of fresh air.
A sewer must always have a constant current of air passing through
it. There must be no resting places for foul air in a properly con-
structed system of sewers. The question of sewer ventilation is
intimately connected with the house drainage question, and I will
endeavour to explain what I mean from a case occurring in my own
practice. A town was sewered on the best modern principles, and
the old house conneetions were made good to the new sewers, Aftera
short time great complaints were made abont the ventilating openings
at the surface of the streets emitting foul smells, Upon careful
examination it was found that the old overflows of cesspools had
been joined up to the mew sewers, and the foul matters from the
cesspools overflowed into the sewer. The remedy was fo search out
and entirely remove all cesspools, and carry the house drains direct
into the sewers, without any such resting places. The sewage from
houses shounld be carried away direct to the sewers and away to the
outfall within a short time; and if this is done there will be very
little dificulty in dealing with the ventilation of sewers. As arule
the openings for the ventilation of sewers and drains are much too
small, and there are not suflicient of them. The value of ample
ventilating space along a public sewer recently came under my notice,
where I was called in to examine into the cause of bad smells along
the public road, emanating from the sewer. For the purposes of
examination I had several holes of large size made along the course
of the sewers and at frequent intervals, The foul air coming from
these openings when first opened was very offensive, but after the first
day no nuisance was experienced at all, although in this case the
sewer was laid very flat and the velocity of the flow of sowage was
not much.

Dr. Aurrep CarresteEr (Croydon) related an instance which had
come under his personal observation, in which eatarrh had been caused
by emanations from an opening in a sewer, for it happened to himself.
He recommended a thorough ventilation of sewers, and the placing of
intercepting traps between the houses and the sewers in all cases in
which 1t was found impossible to nake the local authority do their
duty by providing sewers which should not be sewers of deposit, and
which would not then contain anything that could ferment and give
out the result of sewage decomposition. He intended publishing a
history of the case in which catarrh had been caused by the emana-
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i
, ]
tions from a sewer. The circumstances wero very peculiar, and he the subject than is commonly found fo be the case, Itisno iE
belioved that the subject was one which should bo fully investigated, less evidently true that a constant and sufﬁcicpt supply of fresh 4
Sir Rosert Rawnixsox, C.B. (President of the Congress), said that ::l t:‘)ll{:}l;‘l lllzl]lll?l\lll of waste matters is as essential to our comfort i' ;
great earo should be takon that the puric ma“(ln: nng:cxgrota o " All organie matter is subject to change, and to what is com- S
houses should be made to DAsS DWAY mstan! > e monly called de qay or puirefaction. This putrefactive process JHng
shonld be liberated from the sewers, and not allowed to remain and & catied rocay or put s pu ' C i
inhabi f the houses by entering may destroy living organisms, and so destroy the germs of dis- i
endanger the health of the inhnbitants o ) 5 : St it is also teae that. under certain conditi " EIER
them. The subject of the ventilation of sewers was one of vasp case. Dt ld 'f a -‘s(]) .1‘11(, afy under: certam: conditions, 1t may il
importance, as in many cases where typhoid fever was found to actually produce o.t ler genns, ‘ - gi I
prevail in cities it might be directly traced to this eause. e recom- In ordinary ]Illtlcf:lcfl(’l_l of or ganic mattmgz the azot!/,(.a( com- 1
mended that the sewers should be carefully made, kept perfectly pounds are decomposed with evolution of nitrogen, §1\'11_1g rise pabt
clean, and carefully ventilated. _ to nitrates and nitrites, as the supply of oxygen 1s plentiful or { §
) . . otherwise. The carbon is oxidised, forming carbonic dioxide, Byl
ETHER BE Mr. Bouvrvois (Portsmouth), in reply, said that he Im](l ac](' om- while considerable quantities of sulphuretted hydrogen and of f} !
TRt plished all he desired, in having by his paper led to such a f'tll"ﬁe carburetted hydrogen are evolved, B
:' | *JI amount. of insi!rluptl\’e d'SC“SS'(;;‘ "l’ﬁ)_“ :.I"s ilm}l:ﬁ;';f:lzfs;']‘:i"f{"-wlling Our modern system of sewers is intended effectually to s
i, iq . 1 5 paper was the ellective 1s0 a | ’ . e . Eiit
el ; E:i?s]g IE:):S (t)he ';?Jﬁ}fl sewer, and of course if this could not be .collectlaml c'lun away ah!{'e from‘d“ Fllm}g qFfEI ;vorklsh?p all ‘t]mt i |
g effected his arguments fell through. .]Ie complained o{'. the limited 15 use ?11), « (.L«l}.lllg, 11?.\1‘0115,'01 ey ]cn lur ;11 and ¢ anﬁellous. 3 B
' 5 ‘ : number of inspectors wlu_) were appointed uuder_the dn['foren't- co}; Ilence we may assume 01.50\\ age tfm‘t it will contain all these i i
2583 porations. He was of opinion that they were entirely too few fo matters in a §0hd, liquid or gascous form. . § v )
1 R able to accomplish, in anything like a thorough or satisfactory man- The organic matters therein are all more or less putrefactive, : 0 B
I 1 ner, the proper supervision of house drainage, or the rest of the work and cons’rflutly give off large volumes of the gascous products of é -
G i required of them, putrefaction, !
a1 i) i These “sewer gases,” as they have been termed, are ever & o
HEIRT g i present in greater or less quantity, and I am desirous in this ‘ 1!
I IESE RSN E paper to direct your attention to them, and to the absolute B
LRI necessity for providing for them and for dealing with them. i B
AN i They certainly scem to produce greater evils, more sickness, i B
Ht LA ANE ] ety Spuvers.” by Jonx than would at first sight appear; and it is a well-observed fact b it il
1R '%*E:f; i On ¢ The Necessity for Lfficient Ventilation of Sewers,” by Jom that more sewer gas 1s evolved from liquid sewage than, under it P B
- % Tl Corriss, F.C.8,, F.G.S. similar eircumstances, from an equal amount of solid exere- R nliA F
Sl ivls ?f i~ mentitions matter, It is further ascertained that water assists Bl {1
AR LTSRN ) .. ) most, rapidly the growth of most organisms. f 4
R 11k I is not difficult to realise how readily the public mind 1031(5 These gases are most noxious—they contain a “stinking LR i
LR b itself no less to an unlimited sense of security t]m.n toa gl{)mtsls vapor” which is in the highest degree offensive, and which fi! i
il e and unreasoning panic; and it has been so .cxerclsed in both inlialed produces headache, giddiness, and nausea, 5 !
T R ways on this subject during a very recent period. ors been Certain fevers have been directly traced to them. They b ‘3
;;f H! _ It has scemed to the writer, who has for 'iqo.me’ %ﬂt:tzc o : always include that poisonous product of decomposition, sulphu- H {1
LIS studying the subject, an opportune 1110111(.3]-11', when /,t). o e retted hydrogen. o . ; it
HE 'g(' 1 case again tl.lreatens us so directly, to direct attention Several samples of llqm'd sewage have be_en examined, and H 1
ME L i subject of this paper., . i are fo_lm(l to give, of gases in solution 36 to 75 cubic inches per if Iy
it Eaeb When we are assured that adequate ventilation is ucccssal‘}‘ mperial gallon, Of these i &
B F‘ THIE3R 1. to health, and that it is so for the purpose of cffecting c]m?]gez Carbon dioside ... e — 34 ... 70 °f, : F
i l} j THEUTRT in the atmosphere we breathe—of removing effete ﬂllil }‘to-‘(':g:i_ Sulphuretted hydrogen... 09 ... 35 !
i 1 ; ! t matters no less than 'for the supply of fresh air an(t lt?on b Ammonia vee — 0:003 ... 0-0048
- i’l e tained oxygen—we might be expected to pay more attenti Marsh gas, &e. ... Not determined.
¥ il;
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of them were closed ere it was incumbent on the owner or
occupier to trap the sewers therein, Thus it happens that the

On fermentation sefting in the sewage is decomposed, and we

it liber rases, shewing—
get llbm‘ated {3"""'3 ,..shc 8 e old sewers of many of these disused dwellings are still open.

(im'lmn dm:\ule' e "o 1'(7)4(1 /o The timber and the glass of door and window have long given
(_,Y:_u'l)uretted hydrogen e 100, way in most cases to rough bricks and to still rousher boarding
Nifrogen s w1007, of the cheapest kind,  T'he only ¢ through draught ™ or venti-
Sulphul‘plt&l hydrogen 23 fation which is possible is by the more hf:rhlv heated and more
Ammonia . <. 00046 ,, ojen room above, through and by the accidental chinks and

Tt is obvious that these gases must, by some means or other, crevices in the floor of this oceupied room.

The power for evil of these gases is here surely enhanced
for the damyp and semi-feetid atmosphere of the disused cellar is’
saturated with the sewer gas and its contained germs. That
this 1s no Imaginary evil is shown by the fact that in over
68 per cent. of these elosed cellar dwellings the air from which
has ‘beeu examined, it was found so saturated with sewer gases.

That there should be found to exist an intimate connection
between badly drained and ill-ventilated slums with their over-
crowded, unwashed, underfed populations, and with an addi-
tional, tlmu_gh readily removable, danger like these *closed
cellar dwellings™ in their midst, and the constantly recurring
outbreaks of epidemic disease is not surprising, °

It is one of the objects of samitary science to remove such
blots on our civilization, and it must be to our satisfaction that
we may feel we do something to this end by directing the force
of public attention to them whenever they exist. °

obtain egress from the sewers, and they will efieet this in face
of the greatest obstacles. They find the smallest vent; they
dissolve in water, to be liberated under other conditions ; they
percolate through the earth; they rise through “sink™ pipes
and rain-water butt overflow pipes as surely as they are formed
day by day ;—this, of cowrse, in default of our providing an
outlet for them where we may get rid of them with the mini-
mum of evil consequences.

It is a fallacy of the most dangerous kind to say that sewer
gases are no longer hurtful when they are no longer offensive
to the sense of smicll, for there is no necessary connection be-
tween bad odours and zymotic poisons, There may have been
oxyzen cnough available to prevent discase, while there may
not have been sufficient to prevent smells which nauseate and
cause sickness.

The pestiferous matters which float over the African coast,
3 the Indian Sunderbund, the Algerian plain, the Pontine marsh,
and the English fen is not offensive to the nose though deadly
enough to the body. And there are many horrible stinks that
have no power to produce any disease.

Tt must be remembered that these gases are efiluent at normal
i+ temperatures, and it will readily beseen how the increased heats
IE of summer assist their inereased evolution,

'~ Tt is most difficult to say what is their condition and what

4! the amount of their dilution which may cause sickness; but of
Sias X this much we are certain, that a free admixture of air will kill
SRR all the germs of putrefaction and of disease; orif it does not
i Lill, it so weakens them as that they are harmless.

Does not this fact alone teach the absolute need of effecting
all that is possible in the immediate aration of sewage by
: plentiful ventilation and every other available means?
iy One danger, whichhas only of recent years faced the dwellers
I1REH in our large manufacturing towns, is found in the closed cellar
A dwellings.  These dwellings were compulsorily closed by the
sanitary authorities of the day. They were closed arbifrarily
: and summarily. No compensation was offered or paid for loss
of rental. They were found in the lowest districts, and many
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264 DUBLIX MAIN DRAINAGE OUTFALLS. 3. P. GRIFFITI, 265
Tn all such eases the onus of proof that works of the kind will
qot be injurions must rest with the promoters, and the Con-
servators of the Port are justified in insisting on every possible
: precaution being taken to prevent injury to the navigation.
i . YypsE Naturally such restrictions as those mtroduced into the Act
| “« . . . o Qutfalls,” by JOHN DURSER { \ ‘o :
/ 4 Mt On “ Dublin Main Drainage I "E Y of 1871 wonld add largely to the cost of the works. The limit i
sHi 1M 2R A R ey . . v . §x
l SR T ) Grrrii, MInst.C.E. of time for discharge necessitates large storage accommodation ; i
R (1RGN and the removal of all solid matter requires costly appliances %
EEH AL ) . . advr it avy workings expenses, ; ]
: -E ! 3 11} In discussing the question of the most advantageous position ﬂll:}‘llltl .\.. iy i "l orks were tendered for in 1873 at i :
HEHIERT] y for the outfall of a main drainage system for Dublin, I thinkit he miun drinage works were tendered 1or m b at a ¥ i
e L L. : be assumed that main drainnee is necessary, and that the time when almost every material used in the constrauction of ¥ ]
] ik : ay e ass > at t CALLL : A . . * . , : . ! - d
ERUE LR 11{)‘1__\| ts of such a scheme are to Tmrifv the River Liffey and such works had risen to “enormous and exeeptional priees,” and Le g
RIRER L K dty ° ‘]:;\.i the qL\\'q(:‘L to such a distance that it shall no longer be the lowest tender received was over £775,000. As this far s 1}
: [ i 1. + * P S0WS L . i ha] ¥ 3 . N . i
B R IR Rl ren sance to Dublin or its suburbs ' exceeded the borrowing powers authorised by Parliament, the |
B 5 : T ! l’l_ll‘lll;-;t m:\in drainare is a necessity has been admitted, firstly, ' plans were recast, with a view of reducing the cost.  Early in
RS e b L) by t];e ‘lcllion (;f the Corporation ‘in promoting a Bill for the 1874 tenders for the revised scheme were reccived, but the f
Rk L p‘:u'posol‘lf’wl‘ having spent years in diseussing every possible ' lowest tender was still in excess of the borrowing powers, and ¥
.-‘ T ¥ B N l : , ¢ ¢ o N . ' - M 3 - () H ) 1 T i 1 ! il » a S [ » [ (Fd] ] 3 i
A § 15k alternative; secondly, by the action of Parliament in s‘u]l(:tllon- } t;'n;gll‘\“i.h(, st hL]m(,I was abandoned on account of the financial
. 15 (31 ' 2 T M T o sdati s s dificulties involved,
o 1 b ; 5| ing that Bill; and thirdly, by the 1%cmmuuulat10n of the late The fuilure of 1he Dablin main dra 1 purifieati ¢
R | 1 't ! Royal Sanitary Commission for Dublin. : 1c fatlure of the Dublm man dramage ad purification o
- : A F'or ﬂ‘lc information of those not acquainted with the history the Liffey scheme was shortly followed hy the promotion of a :
K g blin Main Drainage Scheme of 1871, it may be separate drainage system for the townships of Rathmines and LEE
| 3 | ' of the Dublin Mam Jrlnige oo s, ‘ Pembroke. Both fhese districts had been included in the L
gl : 5L desirable to describe briefly its principal features, - roke. . ¢ el
i : blin Main Drainase and Purification of the Liffey Dublin main drainage area. e
SRS IRARE By the Dublin Main Drainage « . c Under ] T e Richard II L the ‘o , ii5
b : % ‘ Act, the City Corporation were authorised to borrow £350,000 Under the advice of Mr, Itichard Hassard, the jomt town- it
SRy for constructing a system of high and low level intercepting ships songht and obtained Parliamentary powers to construct il il
NER TRV \ LI LR all for \ . to - (i ‘vt i : ;
‘ E : 55 Eg g sewers, tcrminn?iug in a single outfall at the end of the North :t\In O}lt'[t:;‘l" f()}l themsely 'LIS at .tlhe ]\Vliltebl%ank, discharging into ' :
i 1 \ 4 < ance in Har- 1e Liffey about one mile inside arbour entrance. g SE
LA ; g Bull Wall, at the north side of the entrance to Dublin Har Tl;e p])( S hieh qur]iqmte :ﬁ; 1‘;1; b }:Sll\tx(it w Cgelumt those 13t
g RE1 z ; bour . . . ' |  ranl as 1§ L ( H ) : B 3
gt ;%*‘ i b The district to be drained consisted of the City of Dublin, powers was, firstly, the inaction of the Corporation; secondly, o : ;
‘} 4 ﬁ;' 1 ’r; ; § and the townships of Pembroke, Rathmines, Kilmainham, mlld ﬂt}utfi lcg{ul pr(;c_eed111:1gsﬁ\\'vrc. thro:]ltcnc_'d foi') sulffiermg ﬂ:le tsie_wzlllge { : ;
I:’:'E'.‘-' L : a3 M vl N 0 1 ¥ S ; * river - X u SN g
1ind %1 "it 1. Clontarf, and the outfall sewer was designed to provide for the 0 t?] oi\ns_ nll:? o] (i“ fl‘lto'tll(, 11\101 '“0((('3-1“2 fmt, m(1 }', | s
iy S de Jischaree of more than 7000 cubic feet per minute. ' | tat the townships had prepared, and were willing to under- S EHEELSE T
i'i H ;f : As the position of the proposed outfall affected the interests take, an independent scheme, which would divert the sewage I f: g :
fhfg iy F ' of the port protective clauses were inserted in the Act, at the from the Dodder, and conduct it to an outfall removed from it } e
IRERS ) it e ati H rocttv ]
: - ; instance of the Dublin Port and Docks Board. . I‘Gfig}(nt popul.ltmn,. a_ml lea(lmg. dm:cti_\ to the sea. _ 4 ?i-’ B
g SIERE Two of these clauses deserve special attention, The first 1¢ area of the joint townships is about 3,200 acres; their L B IR
: 14 r 4 limits the time for the discharge of sewage from one liour after ' population in 1 871 was 42,000, and the estimated quantity of . s‘Fi" hag il
5 MEIERE Liech water to one hour before low water, or during four hours J sewage to be discharged 180,000 cubic feet in twelve honrs. SRR 3
HEIS ] of the ebb, and the second prohibits all solid matfer or deposit In the Act anthorising this scheme, as in the Act of 1871, ﬁff HE I8
: il {ij H from beint:' discharged into the river, harbour, or hay. _ t}fjelpm't and Docks Board obtained clauses for the protection R R il
: Ad 2 o ‘ . . . N N Y : of the. 'f. K 1 M Seretoer i 1 il
JE RN s h Both these clauses are of vital importance to the por ]t U::}]@ll‘ fime efgi‘l :;he ']l]_'e ]"105t 111}pmtnnt 0fﬂ“"~£° refer tt"{fhe limit 0{{ H11 ?
HETS T T LY 3 B ot 3 ' v W TC ] * 1= " aro 2WaLre 3 ay : H H H i 3 15
CHEBEE no circumstances can those who are responsible for tl_e]n : abede f (1s’c 1113010 of sewage, m] 1)]}\ nuin 01 i 'llll AN !f i :
SEHEEL i' L tenance of the navigable clhannel sanction works which 1151) 7 o \ 01l any dredging ncces;%lt.lte( v the discharge o g i
EHEHE T T . . ‘ " . . ROWLr T ) 7 . . . . - $H
41} G result, in irreparable damage to the harbour entrance across 1e o e, and an indemmity of the Port Board from all responsi i
Sl HETRE bar ility for nnisance created by the outfall, i
AR 1 4 B . - N
LR I 3
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The purification of the Liffey formed naturally one of the
most important subjects brought before the late Royal Sanitary
Commission, and it is a matter of the utmost importance to
remember that the commissioners in their report elearly state,
“We are of opinion that the River Liffey and the port and
harbour of Dublin cught to he freed from pollution, and that
the sewage of the entire ¢ity and its suburbs ought to be so
disposed of as no longer to constitute a nuisance within the
River Liffey and Harbour of Dublin.”

Of the five schemes for the main drainage of Dublin laid
before the Royal Commissioners, three were rejected beceause,
using the \\'01'(1)3 of the report, * though intended to purify the
River Liffey, they did not provide for carrying the sewage out
of the harbour, but proposed todischarge it within thelimits of the
port, and consequently would not. purify the port and harbour.”

I wish to lay particular emphasis on this opinion of the Royal
Commissioners, as I firmly believe that any scheme carried out
should fulfil these requirements,

When the Royal Commission sat in Dublin the Rathmines
and Pembroke main drainage works were in course of construc-
tion, and it was considered by the Commissioners that the
drainage of these townships might be excluded from any scheme
dealing with the drainage area of Dublin.

We have now, however, had several years’ experience of the
actual working of the Rathmines and Pembroke main drainage
system, and the results prove the truth of the predictions that
this scheme would result in the pollution of the lower reach of
the river Liffey, and that a great proportion of the sewage
would never get out to sea, but be carried by the flood-tide on
to Clontarf strand.

The experience of the past summer seems to me to put this
beyond the region of doubt, and so thoroughly impressed am 1 of
the injurions character of the pollution caused by this outfall,
that I believe no scheme will satisfy the conditions laid down
by the Royal Commissioners unless it deals with the drainage
of Rathmines and Pembroke, and intercepts the sewage at
present discharged at the White Bank outfall, and thus frees
the river and harbour of Dublin from pollution.

The main drainage scheme approved by the Royal Com-
missioners was that of Mr Neville, the city engineer, whose
thorough knowledge of the drainage of the city gives his
opinion great weight, especially as regards the construction of
high and low level intercepting sewers through the city.

His proposal, as laid begore the Commission, was the same as
that of 1871, with, however, some modifications, chiefly due to
the construction of the Rathmines and Pembroke works, The
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capacity of the sewers was reduced, and the omission of the
large storage reservoirs on the North Bull appeared to be con-
templated. As the Port clauses of 1871, relating to the period
of discharge, and the total removal of solid matter out of the
sewage before its discharge at this outfall, must he introduced
into any Act authorizing this scheme, 1 am at a loss to under-
stand Low the storage reservoirs can be omitted, and the saving
of £50,000 referred to in Mr. Nevill's evidence effected. The
proposal scems hased on the idea of a similarity between the
Rathmines and Pembroke outfall and that at the end of the
North Bull wall. The cases are totally different, for at the
White Bank any deposit from the outfall can readily be dealt
with by dredging, while at the North Bull outfall no dredging
could be done, and therefore the Port Board could accept no
money subsidy as compensation for such deposit.

There can be no doubt that but a small portion of the sewage
discharged from the Rathmines and Pembroke outfall finds its
way out of the harbour, and consequently that any deposit from
the ontfall will be found in the river channel or on the banks.
If in the river channel it can be dredged, while if it deposits on
the adjoining strands it becomes a nuisance to the neighbour-
hood, but not an obstruction to navigation. °

D

Both these contingencies are provided for by the Port clauses

in the Rathmines and Pembroke Main Drainage Act. The first
by a payment of about £250 a-year for dredging, and the second
by a saving clause indemnifying the Port Board from all

responsibility for nuisance created by the drainage works. The
North_Bul[ Wall outlet differs entirely from that at the White
Bank in this respecet, that for no money consideration could the
Port and Docks Board undertake the responsibility of permitting
any discharge which might create deposit in the neighbourhood
of the bar, °

Now, from our present knowledge, it seems certain that a
large 1)1'0!)0111011 of the sewage discharged from the North Bull
outfall will not go beyond the bar, that during neap tides it will
return into the harbour and flow up on Clontarf Strand, con-
verting this Strand into a pestilential slob of about 1,600 acres
I extent. We can scarcely imagine what this means. Possibly
if weremember that the area of the bed of the Liffey uncovered
at low water, west of O’Connell Bridge, which is now so much
complained of, is but the two-hundreth part of the area of
C'lontarf Strand, an idea may be formed of what this nuisance
will become in hot summer weather, with a light wind blowing
n from the sea. In time it would simply become intolerable to
the township of Clontarf, and, sconer or later, the outfall would
have to be abandoned for a more distant one at Howth,
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268 DUBLIN MAIN DRAINAGE OUTFALLS,

A Iowth outfall has been talked of ever since Dublin main
drainage has been seriously discussed, but Mr. Hassard has the
eredit of laying the details of a specific seheme with an outfall
at the Nose of Howth before the Royal Commissioners,

While disagrecing with him as to the position of the outfall,
which I should prefer to be cither at the Bailey or Drumleck
Point, 1 think the principle of his scheme correet, namely, to
pump the whole of the sewage, and to have a constant discharge
at the outfall, thereby requiring no storage.

Mr. Hassard’s proposal for the city drainage forms a striking
commentary on his Rathmines and Pembroke scheme.  Surely
if the White Bank outfall fulfilled the couditions of a good
main drainage outfall, it wonld have answered for the city also.
The mere fact of having to pay the Port Board an annual
subsidy, even equal fo ten times that paid by the townships,
would not be a sufficient reason for incurring the additional
outlay required to carry the sewage to Ilowth, and the aunual
expenditure for pumping, amounting to more than £3,000 per
annum.

I do, however, believe that the removal of the outfall to
Drumleck Point on Howth is fully warranted, as, although the
interests of mavigation can be protected by stringent clauses,
such as have been inserted in the Acts of Parliament referred
to, nothing short of this distant outfall will preserve the strands
within the harbour of Dublin from sewage pollution,

My object will be attained, if by freely expressing my own
views, based on an intimate knowledge of the port and harbour
of Dublin, those into whose hands the main drainage of Dublin
may be entrusted are led to reconsider carefully the position of
its outfall.

The main drainage of Dublin and its suburbs is a work of so
much difficulty and magnitude that I believe it can only he done
by the jointaction of the city and surrounding districts, 1 would
therefore suggest the formation of a main drainage board for the
whole drainage district surrounding Dublin Bay, including
Dalkey, Kingstown, Monkstown, Blackrock, Pembroke, Rath-
mines, Kilmainham, Drumcondra, Clontarf and the city of
Dublin, not necessarily with the object of discharging the sewage
from all these districts by one northern outfall, but to ensure the
proper drainage of each of these districts, and proteet them from
damage by the discharge of sewage from their neighbours’ out-
falls.  As matters at present stand several of the townships

cannot separately construct outfall works without injury to
their neighbours.

The results of the Rathmines and Pembroke Main Drainage
Works should be accepted as a warning against further isolated

DISCUSSION, 269

action. A very large sum has been spent on these works, which
I am con.\'m.ccd must sooner or later be abandoned if tlhe
stmn(l.s “'lﬂllll the barbour of Dublin are to be freed from
pol.l.l.lfl()ll. Qombmed action has already been successfully
c:u_ne(l out in th(; case of the reconstruction of O’Connell
Bridge and the building of the Swivel or Butt Bridge. The
cost was defrayed by what is known as the Bridge Area, a
district spcc.ml}_\,' formed by Act of Parliament, extending far
beyond the limits of the City, and surely the purification of the
Liffey and Iarbour is even a work of greater importance to the
districts surrounding the city of Dublin,

In conclusion, I would briefl i i

r summarize :

I co y the foregoing

1. That it is necessary to frec the River Liffey and Harbour
of Dublin from sewage pollution.

\ . P, A

2. That to carry this into effect, any main drainage scheme
l]]{]“tslt intercept t]ule sewage of the townships of Pembroke and

athmines, as otherwise the IHarbour of Dublin wi il
el in will still be

e s . -

N E;l lh?‘t“m "[hc interests of navigation, the proposed North

ull outfall will necessitate large storage accommodation and
COSI]);I:‘I]I)])tll;l]IlCOS for removing all solid matter from the sewaee

« That the sewage will be br <1 ities
- C]ontrlr(f sé(.t\\ulg(i ‘i 11!_ be brought back in large quantities
n ntart Strand during neap tides, thereby defeating one
0 Ille Obllul:tl? of ]thc ic];‘elge, and causing an intolerable nuisance
m the neighbourhood of Clontarf which'm - or later
in tho neig ust sooner or later be
m

9. That the great cost of the works on the North Bull Wall
and the storage accommodation necessary, would go a long w‘n;
}?\\'al'(ls constracting an outfall sewer to Drumleck Pomt, at

(L‘Wt'lll"] tlil:ro;lgh which a constant discharge could be maintained
6. That to cnsure successful results, the whole drainawe
district of the Bay of Dublin shoul ’ ith by & Joit

; ) a ild be dealt w joi
main drainage board., b ith by a joint

tImstui\ll{lfm(liu-?;l'n};\“ LINSOX, C.B. (President of the Congress), observed
g i f:m ith was a representative of the Port and Docks Board,
ane i it accordingly take a view quite different from persons
xamining the question solely from a public point of view.

Mr. Parke Nevinus (Cit i i

] : ARH y Iingineer, Dublin) spoke i

(I)\’onlvltlls 3)3“'11 scrheme for bringing ‘the (]isc]mrgo)topthe L?IdSl(I)]Epgf:

o ofltl ull Wall.  Ample experiments had, he said, shown that the
16 tides would carry the discharged sewage away from the bar
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270 DUBLIN MAIN DRAINAGE OUTFALLS,

i i it Yontarf strand or the bar. If Dullin
“:l“‘mt‘t ]lc)zvE{Etfl{::glggl’;i}tl?g Cl‘!(())xnti q:nd Docks .Board, a very long
Peric l0 uld elapse before a system of main drainage could be exe-

eruit w?t th{; sresent time the sewago flowed down the harbour
c"l?(.] Jilo b'u'l An outfall commencing so fal.' (!0“"11 the harbour
fl(;\"‘lill: :nd1 of ‘lI;c North Bull Wall must bo less injurious to the bar,

ingstow ‘ith regard to the
! : Dovie (Kingstown) remarked, wi of
ffM:J'lol:fp Jt\il:g]]?::)poscd scl(xemcoon Kingstown, t]m.t- l_le was of opmlo{;l
fhai arbour or surroundings would be in no way injuriously nﬁ'eﬂe !
g , lﬂ sewaee of Kingstown, to which Black Rock was now added,
'lt‘or":;earrfm‘nocd to have an outfall near the end of the \\'?st pier
:)f ‘}:Iinnst;mfl’l harbour, discharging 1;11% ]tllu.rt.\'.fcctlof a\;.lilstterﬂng
., N red against
i ent from the North Bull impmged ag _
loo‘gll:“}tet;({l ]Ll“('.lr:%::lcr:;{ra\vay into the strong sct oft' }tul:al to the x\l[)ug;;{m;;
¢ ] i y age boar
is beine so, he did not sce of what use the rmn"lgl wrd,
o (t)l*lcl:?lbl(::'ngl\lr., Griffith, would be to Kingstown. They did l]:ot.
p}‘0pt ;t To prevent the poliution of the River Liffey wasa mnﬂ‘ elf;
“Ea“ t importance and interest. Any \vell-de\:lsed scheme to e ecd
iot \g:san;ostldesirable. e considered that “1;0 !h\'ex:g)odder, s[la((l)ll;;tbele
it its ining a large basin with a considera
as it was from 1fs source, draining lavgo basin with 1 consigerine
i diseharging into the Liffey at Halping L'eol, :
populstion. Y isti lained-of state of aflairs,lodging all
v to the existing complamec g . o
;ltl: rf‘islct‘}lb f::l(l)({‘ glglmginntion on the foreshores up to t-h[(‘; ﬁlgclc;u(}{ousc(; :1];1&1
iev odder ,
{ n Slobs. ITe believed the course of the
?v?tgl gr}:?trﬁzwadmntngc, be changed, and turned out on the Strand at

Trishtown, and that thus a southern discharge for Dublin counld be easily

i i voirs in the sandhills near
g a reservoir or reservoirs 1 th
VA tter at ebb tides, the eurrent

ischarging all sewage matls
%::;ieP:ecﬁggé d;tsl(':onggfof the west ci)ier, Kingstown, and_thence to the

i ey 1. No doubt the
i the Mugglins and Dalkey Island. .
g{;il?rl;z}ic})lf t;?‘e;01ne scouring power from tllz)c Llﬁet"l? might be ad\;illrcllc;g
an ar i i , but ns the sewage wo
t arainst this arrangement, bu o '
?li]?:}e::glg:?;deothe bar, the loss was thus Ct:)tmé:cnsnt?({ f{:!l(;]"l iiﬁs::
i f the Dodder, as suggested, would recl
changing the course o A ! o h I recin &
couping this outlay. Amn
large tract of Slobs, thus far re" ping Ly, A e o
joini 3 ed could, without difliculty
the adjoinng foreshores being pollu without &
avoided. e considered, that on the : sug
epreI:]se;l ;}:u?lrg;n discharge for Dublin sewage was (lvsnnble,_(\lxlic;
ﬁgs\ns, not aware had as yet been brought under notice and considered.

Mr. . L. Macassey (Belfast \Vat?‘r Works) ct)})sl(;r)'c% et]l;‘z:t h‘fhlg;g
iven son tion to the subjeet of sewage outlail in ast,
%]ll‘ifll;:[\);::ealt]g:ll:l;ogs bad as in Dublin ; in fact both those cities were
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health of a large population was econcerned. It would be much wiser
policy were the town and harbour boards to pull together instead of
acting in opposition, as is so frequently seen now-a-days when ques-
tions of this kind are under diseussion. Mr, Griflith had spoken in
rather an unfavourable way of the scheme proposed by the city
engineer for the disposal of the Dublin sewage. lle apprehended
that the sewnge matter would be lodged on the Clontarf Sands, instead
of being carried out to sea, Mr, Macassey had not suflicient infor-
mation {o enable him to go fully into the question raised by Mr.
Griftith. This gentleman had given the meeting his conclusions, but
had submitted no details or data to enable the members of the Con-
gress to judge whether his conclusions were sound or otherwise,
Mr. Griffith’s views might be corrcct, but he had certainly failed to
support them by any evidence. The city enginecr had told the meet-
ing that he had tested the currents near the proposed outfall at the
North Bull, and the outcome of all the experiments made was clearly
in support of the position selected for the outfall works. The city
engineer bad also given them full details on other matters conneeteld
with the scheme. This was intelligible to the Congress, and, on the

data supplied it was possible to form some opinion. Mr, Macassey

did not wish to be understood as advoeating the scheme proposed by
the city engincer as the best that could be adopted for Dublin, Ife

had too little data in his possession to speak decidedly on this point,

but he felt bound to say that in his opinion Mr. Griffith had entirely

failed to prove that the eity engineer’s scheme was defective in the

matter of ontfall ; in fact, Mr. Griffith’s paper, if it had any positive

tendency at all, went rather to support the views put before the meet-

ing by the city engincer.

Prof, T, nx Cuiavsoxt, F.R.S. (Southampton), one of the commis-
sioners for inquiring into the condition of the Thames, unhesitatingly
declared, in reply to Sir R, Rawlinson, that the discharge of crude
sewage into a river should not be permitted under any circumstances.
There could be no doubt that if a point could be found sufliciently
distant from human habitations for discharging sewage into the sea
that would be a safe way of dealing with it. But careful inquiry and
experiments should be made to ascertain if the eurrents would return
any of the discharged matter. The primary question for a sanitary
authority ought to be the getting rid of sewage as a public nuisance ;
and the question of making money out it, which was too often made
the primary object, ought to be regarded as very secondary., During
one of their trips upon the Thames last summer to ascertain for
themselves the state of the river, four out of the party of six (viz.,
three commissioners and the clerk) were seized with violent diarrhewea
in consequence of the abominable stench, and if cholera had been
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972 PUBLIN MAIN DRAINAGE OUTFALLS.

flow of sownage in the twenty-four hours, and it was ]aftl dlown that
under no conditions should the flow from the tanks take p ace_ until
two hours after c¢bb tide had commenced, and thereby th-u volume
of sowage collected during the preceding twelve !murs \\()}1](1] )ss
away o sea and not return.  Tither these tanks “Ej'o'loo sn‘u; ,o(li
the population had outgrown their eapacity, beeause it \\tm§ now foun

they did not answer their original rnrposc. A recen mﬁun_v. \\{1'8
leld to ascertain whether sanction should be given to the. letropol i-
tan Board expending £160,000 fo acquire increased fa:mk m.cmu(i)( a-
tion. Strong opposition was offered by the Co_nsenu_‘tollis',ln-n tlim
appeal was made to the Home Seeretary, _whu;l'u ;o»lu 8] in u;
appointment of the Royal Commission, of wl.nch Prof. de u::l!lmoll.ld
was & member. Tanking was not a purification of sewage. ile di

not know that the Thames would be at all benefitted even if the
tanks fulfilled their original purpose. Tanking sewage lllf}dfa it semi-
putrid and capable of doing greater injury than if it were carried
away immediately. Tanks would become more and more unnecessary,
as that remnant of barbarism—maeadam, disappeared from the streets,
Maeadam streets were simply a rude sort of mill for grinding stones
into dust in summer, and into mud in winter.

Mr. J. P. Grieerrit (Dublin) in his reply, said it was :;uggested that
he had viewed this subject solely in the interests of the Port of Dublin,
remardless of those of the City. 1Te, however, considered that i!m in-
terests of the Port and City could not really be s.('pnmtc(]: In (llls.-cus'-
sing the subject he had endeavoured to avoid taking a prejudiced view.
Mis connection with the Port naturally gave him special opporfumties
for forming an opinion on this question, and he expressed his opntllmns
in no eaptious spirit, but with the hope that they might 111(1110;1. wie
responsible for the exccution of the mnin drainage of Dublin 13
investigate the problem afresh, so as to cnsure that no scheme \}*(mt
be adopted without an adequate knowledge of the tides and currents

bay.

Of\t\lrliczll cgriain restrictions as to the discharge of sewage from tl];e
North Bull ouifall the safety of the Port might be ensured, but ].e
believed that if this outfall were u(loptedT the Harbour of Dub 111
would not be freed from poliution. Mr. Neville had referred to :e}'
tain float experiments in which the floats had invariably gone ou d_nf
the direction of the Bailey, thereby proving that tlne' 150\\{!gc't lsif
charged from this outfall would be carried out to sea. That in 1 Sei—
indicated that these experiments were too limited. If float expert -
ments were to be relied on, and he knew of no betier evidence as '
the dircetion in which sewage would be carried by a current, :l:lc
experiments must be made systematieally atall hours through neap ; l:
as well as springs, and floats started from the proposed outfall n:lus;: "de
traced not only on the ebb tide but through the following ﬂo{;)_t 1 0-
Such a set of experiments, although involving a large expendl uiz :
time and money, would be of immense advantage in the interes

the City of Dublin. _ )
Theszs experiments would, he believed, prove that a large proportion

DISCUSSION, 293

of the sewnge discharged from the North Bull outfall would be
carried towards Kingstown by the ebb tide, and return into the har-
bour by the flood tide, and bo earried upon Clontarf Strand.

Tho experience gained by the London Main Drainage Works
should not be lost sight of. The result of not having carried the
outfall sufficiently far from London was now evident from the
polluted condition of the Thames, and costly works were in contem-
plation to remedy this defect.

1If the North Bull outfall proved a failure no extension of it would
be possible, and the only remedy would then be to abandon the
costly works constructed along the North Bull Wall and carry the
outfall {o llowth, ‘The necessity for reservoirs had been challenged
on the ground that those in London had not been successful. The
evidence given before the Royal Commission on the Metropolitan sew-
age by Sir Joseph Bazalgette, showed that the reason of their want of
suecess was insuflicient capacity, and that the Metropolitan Board of
Works were prepared to expend £160,000 on their enlargement, No
attempt was made in London to remove the solid matter before dis-
charging the sewage into the Thames. This would however, in the
case of the North Bull outfall, be essential in the interest of the Port
of Dublin.

He wished to lay great emphasis on the advantages of a Main
Drainage Board for the City and its suburbs, both on the north and
south sides of the bay. The townships of Blackrock, Monkstown,
Kingstown, and Dalkey, were at the present moment suffering from
the evil effects of divided authority in the matter of main drainage.
It some of the drainage schemes proposed for these districts were ever
catried ont, not only would the results be unsatisfactory to themselves
but injurions to their neighbours, and probably prove a fruitful
sonrce of litigation.

Mr. Cotton had asked what the extra cost of the Drumleck outfall
would be over that at the North Bull, and what advantages it had
over that of Mr. assard.

_ The cost: would not exceed the estimate for the North Bull outfall,
including reservoirs, by more than £50,000,

The great objection to Mr, Hassard’s proposed outfall was that it
would be practically impossible to obtain permission to construct the
outfall so close to the town and harbour of Howth and the most
populated part of this seaside resort. Whereas no great opposition
would be raised fo Drumleck, and the discharge would be into the
Rosley Channel, where the tide sets for nine hours to the eastward.
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9274 IOUSE DRAINAGE IN CONNECTION WITII TOWN BEWERS, G. B. NICHOLS, 275 ! ] i) by :
il
largre expenditure has heen added for the purpose of properly L: : i ..
and perfeetly facilitating the discharge of the drainage from SR A -
the houses] and f]n'mniscs on to !the main sewers in order to IR AT
. . . sy v o reserve them from injury and to insure that they should ghas g dHHAI -
On * Howe Drainage in Comeelion itk A o §cwew, by :’“'I“‘l‘]}' erform the \\‘()i!k gllottcd to them. And \\'lnf:t do we ; e .
George Bexyayix Nicnors, F.8.A., F.G.8., F.RM.S. find? That there the work as regards its sanitary functions % anul .
. . . ceases. _ ! i
In introducing the subject of house dr:un:'lgc conuection on ' Now, it is upen this most. important feature in a scheme of § RNk -
to the main sewers of a town, I think it will be admitted by sewerage that 1 have ventured to request your attention, “and ¥ T .
evervone professionally  connected with sanifary works, ml_ll for this reason.” In many cases, the engineer having completed Fink .
others who take an interest in sanitary regulation, that this his scheme and handed if over to the authority, in every respect FEEN . .
is a matter of the most vital importance, not only to the satisfactory, is afterwards blamed, and his scheme condemned, e
Liealth of the individual inhabitant houscholders, but to the because of the neglect of the authority in not providing and i
public at large. ] . . ) . insisting on the work of the house connections heing carried r 1 .-
I shall endeavour fo bring the subject hefore you in as brief out in due time and proper progressive order 5 and what is still il
a manner as is possible, consistent with the various details con- more to the point, with properand suitable materials, neeessarily ikl €1 .
nected with this branch of our sanitary regulations, and at | required in accordance wit]]l what the scheme demands for ifs ELEL .
the same fime to lay before you some of my expericnee of suceess, and sometimes necessitated under the peculiar cireum- FEEH L
recent date in connection with the sewerage of towns of stances of the locality.
large populations, . ) Inall cases the work should be done under the control and ETTELY
B You will agree with me that the subject is of sufficient supervision of a thoroughly qualified person paid by the Hite
Y importance with regard to the proper construction of a authority, in accordance with a reasonable code of Bye Laws, G
;’ perfect system of sewerage that any remarks or information specially adapted to be suitable to the district and the require- DEtERH T .
l : that can be brought to Lear on the matter is well “"}"H,'.“' of ments of the scheme, and regulated by a fair schedule of prices HSFE IR B .
At b our consideration at the present meeting of the Sanitary based upon the cost of material and labour. THEIl i; =
dhaibin Congress, and I trust the introduction of the subject will It is, however, a pleasing thing to be able to record that as 4131 o -
§E' IR lead to a discussion “']"?]‘ may fend to the inferest of the faras 1 have been able to ascertain, with very few exceptions, has AT 2 i E
;i? H - Sanitary Institute of Great Britain, of which I have the the work of town sewage, when intrusted toaqlmliﬁe(r enginecr, {SHENL .
$117 honour of heing a member, and of these engaged in sanitary been a failure as regards the main works of the sewers them. R
33 ’ pursuits, and also to the welfare of the public., . selves.  But it is a source of regret that we find, in too many B L .
441 | HENE v We are fully aware of the ]:_uge sums of money which have mstances, an authority having Iaid down, at a great expense, a : ?. .
TEE R been expended in the construction of a system of sewerage for scheme of sewerage most admirably adapted to their district, ; IR .
most of our large towns in Kngland, and of the great carc _ consider that they have done their duty and all that is required o At sl BEE
generally exercised by the town authorities fo have the work of them, and the important work of the house connections is S 1. 165
well Iaid out and well constructed, and likewise we are aware left to be dong by the owners of the property, just as they it { (e B
of the eare bestowed by the engineers of the Local Govern- please, the result of which is, as we are all fully aware, one of ST IR -
ment Staff as inspectors who examine the various schemes the greatest hindrances to the success of the best laid out scheme i HEERAS I i{
brought under their notice and the \’zflue of their 1'0'11011; of sewerage that can be imagined. _ T i
thereon, and how carefully these are considered by the chief o ' To gointo the multifarious details with which we are, I regret T
the engineering staff—I allude to our highly-esteemed and tosay, but teo familiar, would be only taking up our valuable it g'-? i
eminent friend Sir Robert Rawlinson. X me, ~ Town surveyors know too well, from their own personal JT E H: 3
It has been frequently observed lmf\' the skill of the (‘l.‘lgll]Cl“ll';: 7 experience, these various defects, and the himorous dodges (if il ; 5{, i
in laying ont a scheme of sewerage is frustrated and his wor may make use of the ex wession), exercised by the lower classes ARIEMHES
condemned, not only during the progress of the work, but when of builders, whose only ()chct is to get the work done anyhow, JEE
it is completed, and proved to act in the most admirable man- s0 that they can say the premises are thoroughly drained and i1
ner for the use and benefit of the inhabitants, works on which 2 comnccted on to the main sewer. ' HEBH R
i
I
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976 NOUSE DRAINAGE IN CONNICTION WITH TOWN SEWERS,

With regard to my own experience of these matters T ean
only say, and I say it with great reluctance, that if the engi-
neers of works or the duly appointed surveyor to a corpora-
or an urban or rural sanitary board shows a disposition
work of the house drainage being properly con-
aected on to the sewers, and with suitable materials adapted to
the particular cireumstances of the case, he more than often grets
Limself into trouble.  The owners of property, as a rule, object
to have their premises interfered with wuder any special rule,
and they consider they know what onght to be done to their
own property better than any one else can tell them, and that
having to pay for the work they have a right to employ whom
they like and get the work done as cheaply as possible, and any
expostulation by the sanitary oflicers is at once complained of
to. members of the authorify (who may or may not happen to
he friends), which often Jeads on to a series of public meetings
to condemn the action of the local authority on the grounds
that if insisted upon it is interfering with the rights and privi-
leges of the ratepayers.

I have maintained,
sewerage should be designed

tion,
to tnsist on the

and still maintain, that all schemes of
and constructed to receive the
liouse drainage in the most perfect manner, and that so soom as
the sewers are ready to receive the sewage the owners of pro-
perty should he compelled to carry out a perfect system of
Touse drainage and connections to the sewer upon one principle,
such principle to be maintained and supported by the authority
and under their enfire control, and any deviation therefrom
should be subject to the highest penalties the legislature can
enforce.
In two instances on some extensive works in Iingland on
which I have been engaged I adopted this principle, and 1 was
supported by the chairman and n majority of the members of
the authority. But the expense of having the work done ina
proper manner and arranged to be carried out by the contractor
for the main works, nnder a special schedule of prices included
in his contract, led to complaints by some of the inhabitants,
ot on account of the manner in which the work was carried
out (which, I may mention, was being carvied out under the
superintendence of the resident engineer in_charge of the
works), but on account of the cost. Some of the sn-’tern}ed
independent ratepayers condemning the action of the authority,
simply on the grounds which I have referred to, and this ar-
rangement was abandoned.  Anyone was allowed to carryon
the work in a manner after his own fashion, by the most
jonorant of workmen, with the cheapest of materials, The
junctions in the sewers were never looked for, and the sewers

W, K, PARRY, 277

consequently got hroken into, and damaged to such an extent
that, in many instances, they becane p:uffi:llly bocked,

We are all awire that 1he local Government Board recom-
mend the advance of capital fo carry on these sanitary works
am!, in doing so, Iam of opinion that they would do well to
insist that the house drainage and conneetions should e made
to form part of the whole scheme of sewerage, and hold the
authority responsible for this work, which, in cvery instance
s]multl be carried out under the supervision of thoroughly uali-
fied ofticers. I such astate of things could he ac?umpilis]‘led
under some enactment, we should have our habitations Iin i
Lhealthy conditiony and be free from the effects of sewer s
and the mortality reduced to a state which would not (‘f;;lh,
gladden the hearts of those for whom the work was perfor ‘)i
but of the whole community. S e

[{for discussion on this paper see page 302.]

« . . . .
On “Domestic Drainage in Dublin,” by W. KAYE PArny
. e . : e P
ML.A., Engineer to the Dublin Sanitary Association, Ex-
aminer in Sanitary Engineering, King ' ’ :
n ary ling \ and Queen’s College
of Physicians, Ireland. ° ® ¢ °

50 much has been written on the subject of drainage, during
the last few years, that the topic has become somewhat thread-
bare; and when Sanitary Protection Associations are springing
up in every town, it may reasonably be asked what features of
special inferest ean be claimed in connection with the drainage
of Dubhu houses to warraut the intrusion of this paper into (tﬁt
]m:i‘tled tlil}le at the disposal of our section. |

1e abject, g ‘ing remarks is tw
show to ﬂi]c m;{lbtli; flf!”(])“.m\g lr . ],mll\s is b 0—.f ol(l—ﬁl'st!)', fo
0w to nembers of the Congress that the proper machinery
exists in this city to cnable the residents to ascertain, for a
moderate fee, the sanitary condition of their dwellings and t:)
i(llﬁir_)}'d them disinterested advice and assistance in fel’ned\,'in:r
Cl(l‘]tti(l:.'tss\i']?il(:](i,'\S:::](ij;“il]};’. t‘o (::,}lggest. some of the practi?ul dith-
le oxiting ‘n ‘ﬂ;lgenwunf:omcu in his endeavour to improve
fOl‘I:SIOItllI: 3(’}(;.;151i(1108.bi5)1tllc l}ub]m Sanitary Association, which had
eforme cousi rable period been engaged in promoting sanitary
n, resolved to add to its other important functions the
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278 DOMESTIC DRAINAGE IN DUDLIN,

dutics connected with sanitary protection.  The necessary rules
were framed, ascale of fees was decided upon, and thelt‘vi'_it(l:)r \.\'als
appointed Ingincer o the Association and sent Lo ‘.ct‘ll'l'llligl
to examine and report upon the \\'m'k!ng of th.c Smitary Pro-
tection Association in that city, During the fourteen months
which have elapsed sinee similar work has been u!ulv}'lilkoil) hﬁ;'.(-,
some seventy inspeetions have been made, chiefly llll . u'} in
County and City. This l'llll].ll).L‘l‘, although {:m' -!)f-m'\] “ff'it
might reasonably have been anticipated, 111‘:1_\' l-m (.(.lill's.l(llvl"(l 2 :LP
inanguration,and cach succeedingquartershows a s {.;t $ ll\%l({)l.’ .
1litherte no attempt has been made to sccure for the m'L.n} ?lls
the benefit of periodical inspections, but the committee is u] ¥
alive to the importance of this step and have it in contempla-
hoilf: is hardly necessary to point out that the essential difference
between the system of sanitary protection adopted by the
association and others offered to the public is, that with the
association there is nothing to be gained by putting the h‘unse-
holder to wnmecessary expense, as the fees both for the 1cp.ort
and for the necessary supervision of any alterations that may })e
suggested, are fixed, and do not represent a ]iur_("cn’t'agc: on It0 1](:
expenditure ; and when members do not see their way to .u] ]
all the recommendations, assistance is rendered to cnable t lgm'
to secure, at the least possible outlay, comparative immumnity
rom risk. . _
f Turning to the second object of this paper. D}l])]ll‘], w}qlc;
in many respects it resembles other towns, presents some specia
features which demand exceptional treatment and entail corre-
ing difficulties. o
Sl,('?ll‘1 l(}(l)ls]g \:1'1]10 have read the Report of the Sanitary Cmnnussno;n
which sat in Dublin in 1879 will understand that altheugh
much has been done to improve the condition of the l;l{lm
sewers, they cannot be said to be satisfactory ; many of t 1011{1_
are of an obsolete section and encourage the l‘cit‘].ltll)l'lf‘(j
sewage ; others are tidc-]uckpd to such an extent as'tu ‘m‘tc} :}112
materially with their efficiency ; while in other c.tsez ¢
position of the sewer is open to the gravest objection, Asa
mstance of the last-named defect, it may be stated that 11.1ﬂa'
leading street the main sewer runs parallel to, m“]ll '1)}1‘1 “:',s
beneath, the flank wall of one of the houses, and actually 0t :
beneath the centre of the floor of the meat larder. The wri ]c
has scen the water of the Liffey bubbling up ﬂ.u'uug_h the
surface traps in the areas of the Four Courts, m'slntedoq
precautions which exist in the shape of a flap .\'a'l\c]:tn N
Penstock. Houses situated on the quays are periodically su y
jected to this tidal influence, which carries back the sewage an
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compresses the gas to such an extent that traps ean hardly be
expected to offer an effectual harrier to its entrance,

Another ditliculty arises from the fact that, as in other old
towns, the house-drains in Dublin were formerly constructed of
brickwork or rubble, tiles and flags, and the sewers are conse-
quently not provided with suitable junctions for the reception
of the pipes which are replacing the old-fashioned built drains.
The commection between the pipe and {he sewer cannot, there-
fore, be regarded as satisfactory, and in many instances it is
feared that through the earelessness of workmen the wall of the
sewer Is not sceurely built up round the vipe, and the subsoil,
for this reason, may become saturated with sewage,

Another cause operates more owerfully in the Iast-named
direction, and it is this: that the ({ ain-pipes which are laid by
the Corporation workmen beneath the roadway, hetween the
house and the sewer, are not jointed ecither with cement or
clay, and a considerable portion of the liquid which passes into
them must of necessity escape into the ground,

In comection with the last remark it is instructive to note
that when the Dublin Port and Docks Board were repairing
one of the quay walls they came upon the gravel which under-
lies that portion of the city, and the air of the diving bell in
which they were working became charged with sulphuretted
Iiydrogen to such an extent as to become almost irrespirable.
Whether the presence of this gas is to be attributed to sewage
or to other causes I must leave to the chemists to determine,

The sub-soil drainage of city houses has hardly been dealt
with satisfactorily. Since the introduction of the V artry into
Dublin the wells have fallen jnto disuse, and the level of the
sub-soil water has risen. The old-built drains permitted this
water to percolate into them throngh the interstices of the
walls and covering flags, and carried it off to the sewers, but
the would-be samitarian steps in, with the salt-glazed socketted
pipe with cemented joints, and makes no provision for the
removal of this water; the consequence is, that the hasements
of many Dublin houses are found to be more damp than under
the former conditions. No doubt the problem is beset with
difficulties, beeause while on the one hand we must gunard
agai|1§t sand or loam being earried along with the water into
the pipe drains, if any connection is made with it, on the other
hand “precautions must be taken to preveut the sewer gas
escaping at the conneetion, and polluting the ground air in the
terhbourhood of the house,

In addition to the foregoing there ave the difficulties which
must be grappled witl: in every case where a reformation in
house dramage is attempted.  Foremost amongst these may be
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placed the intereepting frap hetween the house drain and the ' If both the seil-pipe from this closet and the one from upstairs i §1
cewor. We are alt familiar with the many forms of trap which are diveetly conneeted with the drain and only one -1i1} i;ﬂc: i ? :
have l:e(-n designed for this purpose, but the problem can rhm'dl._v provided, we may have all the foul air at fimes ]):1S'sin(r out. 1i i ;i B
be suid to have heen, as yet, s:.msfnclm'll_\' solved.  What 1 throngh the soil-pipe ot the return building, the head of whicl pEALE H T
required is a trap whiclt is not linble to choke, and which can ot be much higher than the roof of the return, which is fridhgat gt
he 1'5-:ulil_\- cleaned out, h:}\-ing‘ an effectual water scz}l and yet _ gencrally below the Tevel of the upper windows uf’ﬂlc 111:1i1.1 i “ ;;; |
holding as sm_all a quantity of \\'E\ivr 18 yossible, wl!lch_ shonld building ; @ second ventilated trap on the main line of drainin I i
be cl::}ngcd \\'1th' every flash,  What s tound toe exist in most the [J:l(:k area will give two independent circulations, but the il :
eases is 4 running ..s_\'plum, a man-hole syphon, or a Buchan multiplieation of such traps is in itself a fertile source of future S
buried undergreund in some unknown pusition, the existence of derangement. h t: ;
s.u(-l} a trap not _huin_g; suspected until a stoppage oceurs, m]d 'J‘.Iu-m'u_Iiv:tll'v we all know that house drains should be laid in :
liquid sewage begins to well up through the surface gratings in straight lines, with man-holes for inspeetion at every change of g
the aveas.  1f we are asked whether there is any interceptor direction ; it in remodelling the drains of old ']10“51,;‘]” W i
which ean be relied upon to do its duty withont attention fora difficult it is to obscerve this rule without planting m-m-],(l,l .p,)' it
number of years with unimpaived efliciency, we must at present the floor of the house itself, and if that l;e done c'au \\'e[{'ci]';}f [
ﬂll;ﬂ\‘\'Cl',.“Nﬂ e . ] o . upon the joints of the covers being really air-tight 7 Nor must 18
The second point of importance is the ventilation of the drain, we forget in enumerating the ditieultios to include the greas l ¥
Upon what are we '{0 rely to set the air in motion, au(l.wh:}t If we provide one of tﬂc many traps now in the mm{f{et‘ fo
should be the divection of the current? The course which is arrest the fatty matter and prevent its entering and choking .
usually adopted is to arrange the fresh air inlet near the inter- the drain, how are we to ensure the periodica] cl&?‘ullsinn olfo tl]n"“' E _ iR
cepting-trap in the front of the house, and to carry up the soil- appliance 7 will it not be often neglected, until it(is found to ;Jl > LS
pipe full bore to the roof, to act as a foul air outlet, but there literally erawling ? ° ’ e U ENLLH
e are some obvious objections to this device. In the first place, Chloride of lime, in the hands of a fussy on | § i
HELEIE . v " e e ) 3 St of a fussy matron, 1s a gyl
I the area of the cross-seetion of the soil-pipe 1s seldom more dangerous enemy to the drains, Some people introduce larg P
i ;E 53 than 011(:-hu.lf tlmf. of the drain-pipe, and th'c passage of the air quantities of it, 'pcriodicnlly, into the pipes, and the i“te,-cel;ﬁﬁ’g- : g 1k }
1 F? 12 must. be sermusl_vunpedc'(l unl?ss a powerf 1’1] m‘(luce(l cu‘rrm;t ci'm traps often get choked in consequence. ” But a worse foe than : é a5 i
h ? g E be sct up; and, sccondly, every flush of water s?nt through the the lime, in the hands of the mistress, is the size in the bucket g:L e
1 EIR RN pipe reverses the air current, the inlet becomes an outlet, and of the house painter, who regularly pours it into the most N iHE 3
I i ; the olfactory nerves of sensitive people are unpleasantly excited. convenient surface trap, and neither thinks of nor cares about s L
Fheive To meet this objection, the soil-pipe it sometimes arrzll]g,rt?dIaS the evils that may result. ares abou Litgid ! il i
: : nlet. and a ventilating pipe carrie s front ) we | -‘ ERCNR I . i ES AR el i
L the inlet, aud @ veutiaing Dipe cor e the iy o ity o nothing origiual in the foregoing statements ; overy s
45 Tk 10USe 10 A: ¢ *b3 UL AR L O e bl differenc sanits ¥ engineer encounters similar problems in his attempts R
(1) 4 reverse currents, fm there must be a consic erable h erence 1!1 fo lecoumk:» f!lc(ll'_\' and practice, but we have met to exchance il S :
Ly ay level between ﬂlelil;gﬂjllld the out-go of the air-syphon to ensure ideas, and it is hoped that a discussion will arise upon some of 1k :f
SRR a steady current. T'his necessitates keeping down the liead of the points alluded to, and that the result will be profitable to RS EI RS
BN the soil-pipe, and if the pipe be exposed to the rays of the sun those who are interested in the subject PO sl linE B
i the current may even then be reversed, and sewer gas deliverc ) e B
HESIEphE at a dangerously Jow level.  The only other alternative is to fix [For di ) y [IVELRERIIE IS
PAEELE a ventilated soil-pipe intercepting-frap, such as that designed by iscussion on this paper sce page 302.] 1EE ; e
g 4 i Mr. Hellyer, at the foot of the soil-pipe, and provide indepen- TR B
fHH dent drain ventilation. This generally means taking a pipe from IYEERSELTE 14l
11814 IS H W the head of the drain to some point in the back garden, and HEIN I
I K running the risk of giving the cLildrcn the benefit of whatever Flablali i
it emanations the air may earry with it. ) RN
MK In many Dublin houses the ground floor water-closet is n & R
HETHE return building at the rear, and thus constitutesanother difticulty. ‘t il
i i ; '
i*!, ! hiE 3 1§
HEH R
£ ER
, A
ekt
Hith L:. oy
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g-abee!
they may be living under conditions where their life is not worth 5 j iz}
twelve munt_hs' purchase if anything oceurs to develop the ele- 1
n!lel.lts uf' (l:\'ll to .“'lli(:}l they are qujctly submitting, by leaving 1)
qr resideinc th o state T oW § . :
On * Practical Sanitary Lessons, derived from 1,000 Sanitary ;(:;:l.lLi‘t,“tt:“f:l.};lct‘?g;h 'l,osltldg:’l'. '1\0\1[‘.1-5 t;m- DIu_blm; you may :
Inspections of Dwelling Houses in Ireland,” by WinLiax seavenue 'mJ do ever ,’ﬂ)- II}" phisly tho affey, you may HHH
Rosext Macuire, IR Met.Soc, venge, ind do everything that you possibly can, but if the i
) ) PErsONs W I‘IU possess wealth, and who are living in these large N
houses whicl have old drains, do not {ake thought and get their e
: WL it is customary and, indeed, quite natural fo expect premises properly examined, and face the expe?uliture they will ] [] |
2 men of scientific and literary attainments to lecture and write confinue to live under conditions that must tend to,grea}; dis- {H
i ! on sanitary matters, practical sanitary workers are not often comfort, and prebably to shorten the lives cither of themselves it B
IHisE Y asked to state their opinions, and, being busy men, they cannot or some members of their familics,  Unfortunately, in one re- Al
1AIHIRE tT spend time in pressing them on the attention of the public. On spect, these things cannot be done without cost, But the ques- gl E
[EIEIRER some sanitary matters, however, they hold very decided opinions tion every rcrson should consider is, whether there is anything e
LR which, embodied in practical suggestions, may be serviceable to in this world that is of more value than means of comfort an L B
IS L the public at large, and, thercfore, worthy of the attention of a health. I do not know of anything that can be compared to i 1] .
HE (K Congress of the Sanitary Institute of Great Britain.,  As the then.” i i 3L iz
LN writer was the first practical sanitary worker to introduce and This most important verbal public statement concernin s HIEE i
l ! establish systematic sanitary inspections and insurance of dwell- Dublin, true absolutely in substance and in fact, was followcﬁ el RERIBHEN
: ing houses in Ireland, he hopes for your indulgence while by the more deliberately considered written report,to the Queen; ;; ol 3 EE EH l
L endeavouring to place before you some facts of practical sanitary no al[)OIOgy is needed, for the repetition here of the impressivé ey i
fritpadle moment, noted carefully during the labour involved in inspect- words of such men as the Royal Sanitary Commissioners :— Ii; GEEHE L
it Il ing and reporting on the sanitary condition of over 1,000 louses Bt eEnE e B
1 1ilid in tﬂ"fs cc;‘unt]r_},',la wide m‘?a (g iusamtm.'_vtdgn{fsti(]: cxlstclncei the Tt . i
1 1ilt extent of which can only be appreciated by those who have , i . ] il -
i35 f::. 1t actually shared in similar work, 5 ! Reronr oF Rovar Saxirary Coxssion, Dusriy, 1879, HHE 11},‘
FLHEENE These sanitary inspections of dwelling-houses in. Treland, ON House-DRrAINAGE. § EE £ ’f‘
;E; : 3 chiefly in Dublin, have abundantly confirmed the startling state- o ' T HH i
184 ment, first made boldly and publicly with authority by the Pre- The evidence laid béfore us leads to the conclusion that house- IHEIEN I -
f‘%; 180N sident of this Congress (Sir Robert Rawlinson, C.13.), when dramqgc th J)"{)l"fl is extremely defective, and we have reason {331 HE o
i_,ﬁ SN chairman of the Royal Sanitary Commission, held at Dublin to 1’,31“"’“ that this is the case in all classes of houses. The house- 5 i i ?r "
B ETERS: in September, 1879, During the progress of the enquiry, Siv dl‘a.ms., from the description given, would appear, in the vast {1 HHE: I
3 '{{ | Robert Rawlinson said :— majority of cases, to consist of loosely constructed rubble-walled 5 F il .
HARTE « 235, CHaMAN—I wish at this point to state, for the in- chanuels, resting on the soil beneath the basement, and from (HMEI IS
i ’,.‘:i % formation of the inhabitants of the better class of houses in ]ﬂlﬂll' imperfect construction presenting numerous points of HiGEAS E“ {HIEE
';i it Dublin, that I have no hesitation in saying there is not n s,ingle t‘ﬂll\'agF, through wlnch. sewer gas and fluid sewage escape R ’"3 1t B
3Rl e ;;}{ 1'.csulenc.e in Dublin or in its vicinity, or a sn.ngl.e nobleman’s re- 2'}} ) S.d!turat.e the sub-soil, Most of these hense-drains were R 1% THEHEE .
sl LR EEL THEa e sidence in Ireland, I do not care where it is §|tl1atetl, which, if tl‘fg'"‘_' ly laid (lown‘ with a view to the earriage of little more :3]; Haflli, .
aE e T its drains and sewers have not been scientifically dealt \.\'lﬂl lan waste water.  Since the date of their construction, however, s 5 3is “{ -
4 i 41k L within the last half-dozen years, is in a satisfactory condition: and especially since the introduction of the Vartry water the BRI 1
A Wapit 12 that is, if there are any sewers or drains at all, they are in a bad, “b“}‘da"t, constant, and high ]])I'OSSUI‘G service provided b\: this i fﬂé 4
R A HAIEIRE ji dangerous, and unwholesome condition. I have no hesitationin :;)lllce of supply, has tcmplcd. rouse-owners largely to increase il El;i e -
a1 }; qhilt: ‘! saying so publicly. I know these facts, and this induces me to (l'ltq number of water-closets in private houses ; and such ad- i ffl glEHAd
g L i | draw the attention of parties residing under such conditions fo & 10‘"“] “'ﬂt91'j01050f5 have been set up withont corresponding (! HE }
Al ii ! LT RN the danger that they are running into, as if they value their lmplo\'cmen!: m the system of drainage with which they have 1Bk 18 E
;a T HE ‘ money more than they value their comfort and their health, een placed in connexion, The result of this attempted removal g , ‘E
e ‘ j ']1 Wit
B i a4 LG o
¥ 1 l‘g A1 .
b 7§ HHIH LI
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284 PRACTICAL SANITARY LESSONS.

of excreta by defective house-drains has heen sewage saturation
of basement sub-soils,  Under conditions such as we have
deseribed, it is not surprising that the health of Dublin should
have suffered, and that the mortality from diseases classed as
constitutional should have remained lhigh.  OQur altention has
also been drawn to the circiomstance that in another form a defeclive
system of house-drainage extemls to the cmuw.rio'us bclwe:’en the
draing and the public sewers, because no systematic altention has
been paid to the importance of making a proper break at the point
of such connexion, and that, in conscquence, honse—dmmsjqrm'm
many instances the terminal points of sewers, thereby constituling
them, at high lecels, the points of mazimum pressure of sewer
qases. We have found that in houses of modern construction
upon suburban sites, the builders have taken no proper steps to
break the house-drain connexion with the houses. .
“The extreme importance of providing all houses with
woperly designed and constructed air and \\'.:1t01'—t!ght drains
will be more readily appreciated by a consideration of the
nature of town-sewage and the dangerous gases it is capable of
producing and setting free.”
Rosert Rawrnixsox, C.B.
¥. X. MacCane,

Out of more than one thousand dwelling houses inspected in
Treland, from noblemen’s mansions to six-roomed cottages, only
twenty could be truthfully certified free from danger to the
health of the residents. No selection of these houses was made ;
they were examined in the order in which they were placed on
the books. About fifty of these were tolerably secure though
faulty, while twenty only were found free from defect.

This is not a mere statement of opinion, but a record of
carefully aseertained facts.

Allotting 10 persons to each house, we have here over 10,000
persons living under conditions where their lives were con-
tinually in needless danger, and where it is known that many
from these causes suffered scrious illness, in some cases ending
fatally. . . »

Taking 550 inspections, of which the writer has preserve
very accurate records, the details show the following results :—

480 house-drains so ill-arranged and constructed that foul
gases of cesspools or publie sewers had free entrance mto the
dwelling,

259 old-built drains of deposit acting as long foul cesspools
under kitchens, pantrics, and basement bed-rooms, and gene-
rally having rat burrows into the basement.

W. R. MAGUIRE,

416 drains leaking sewage into basement sub-soil.

397 drains having defective junctions,

162 drains dangerously choked with foul deposit.

238 drains devoid of arrangement for ventilation, hesides
many modern unventilated pipe-drains conveying the concen-
trated foul air of unventilated cesspools direct into dwelling, as
shown by smoke-test.

Many modern pipe-drains broken, or laid with open joints,
leaking sewage into bhasements,

440 scullery sinks, so dangerously connceted direet into
draing, that polluted air flowed thence into houses day and
night, as shown by smoke-test,

(Y e v et efare .4 . 8
198 water cisterns supplying drinking water polluted by foul
air from overflow pipes in connection with drains, or by sur-
ronnding impure air,

Many soil-pipes with open joints passing through pantries or
larders, polluting milk, butter, meat, &e.

60 ashpits or cesspits (lungcl'o_usl.y located against hiouse-walls
or under basement of return buildings,

A list of fifty-one specific insanitary and dangerous defects
actually discovered during  sanitary “inspections in dwelling
houses may prove a serviceable indicator for enquirers,

8 . . .

1. Common brick or stone built drains under basements.

2. ];.m'ge, h.mlt drains, under or near dwellings.

3. ]){pe drains of larger diameter than actually necessary.

4. Pipe drains broken, or with leaking joints, saturating the
sub-soil with sewage,

5, I){pe drains with built or imperfeet junetions.

6. l)gpe drains under dwelling without sufficient fall.

7. Pipe drains with fall in the wrong direction.

8. Drains of any kind without proper intercepting traps.

9. Drains of any kind without constant free current of air
throughout,

10. Drains without easy means of inspection,

11. Drains carried from public sewer direct under hall door
steps and under scullery floor instead of across open area,

12, Rat burrows from built dvains undermining floors.

13, Rat bwrrows from public sewer worked along outside
pipe drains into houses,

%} Defective connection between soil pipes and drain.

9. Soil pipes inside houses under alnost any circum-
stances,

16. Soil pipes inside or outside without any or ample venti-

lation,

17. Soil pipes thr_ough pantries, larders, or stores.
18. Defective or ill-constructed water-closet apparatus,
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286 PRACTICAL SANITARY LESSONS.

19, Water-closet cisterns with overflows joined to soil pipe
or drains.
20, Safe trays under water-closets joined to soil pipes or

drains.
91, Two or more water-closets or sinks on one soil pipe, un-

trapping each other when used.

92, Overflow pipes connected to soil pipes liable to become
mntrapped.

23, l\'ater supplies over tronghs taken from water-closet or
other contaminated cisterns, and liable fo be used by careless
servants to fill bedroom carasses for drinking,

24, Taps for supplying bed-room water fixed over housemaids’
slop sinks, liable to be polluted by splash from slops emptying,

95. Ilouse cisterns, with overflows, joined to soil pipes or
drain.

26. Traps of every kind, without ample ventilation to guard
them.

217. Scullery sinks connected direct to drains, admitting foul
air not only throngh traps but through joints of brickwork and
plaster all round.

98. Bell traps, with loose covers on scullery sinks,

29, Gullics or traps in floors of sculleries, laundrics, larders,
or basement, &e., connected to drain, and usually dry and
untrapped.

30. Ventilating foul air shafts, discharging near chimneys or
windows or ventilating openings.

31. Rain pipes used as ventilators for drains, discharging foul
air near bed-room windows or under roof caves.

32. Rain pipes used as or connected to soil pipes, likely to
freeze soil pipe solid in severe winter.

33, Rain pipes passing down centre of houses connected in
any way to drains.

31, Open rain comrses from valley gutters, passing under
floors to outside down pipes connected to drain,

35. Rain pipes of low roofs, bow windows, or porches con-
nected direct into drain.

36. Ashpits located near lavder, pantry, or dwelling.

37. Ashpits liable to let moisture soak into house,

38. Ashpits capable of retaining moisture, or unventilated.

30, Rat bwrrows from defective drains in neighbouring
premises,

40. Defective drainage or fittings in neighbouring premises.

41, Any direct communication with drains of ncighbouring
P]‘CDHSL‘S. .

42. Water tanks in areas, near ashpits or scullerics, or with
any connection of overflow to drain.

W. I. MAGUIRE, 287

43. Bath waste or overflow pi
3. B: W pipes connected to soil pi y
k5. soil pipes or
44. Washhand basin was
44, Washh: { astes or overflows conn i
pipes or drains, ceted o sol
a Tator-ploce 1 118
45. \} ater-closet cisterns under bed-room or parlour floors
46. Cesspools near houses, or unventilated anywhere .
47. Cesspools or drains near wells,
ig i?'ml"lls crossing your house from neighbours’ premises,
» Iield or surfuce-water drains, with open joints, under
basement connected to house drains direct ’
r L]
90. Damp basements or damp walls,
51. Drinking water defects of source, supply, or storage
Each defect n.lentloncd here, and how to avoid itcwoul:l
(if:cup_v an essay in explanation, but in the brief time at our
;lsplosnll we must pass them by in naming them, and endeavour
to deal practically and usefully with one point of paramount
importance in house inspection—the house drain
%]et us consider the house drain under two distinct sections
.; ‘tle first section is that laid by and under the control of the
sanitary authority, from the public sewer across the roadway
;l_p to the outermost wall of the premises drained, inside which
it the sanitary authority does not go. ’
0 The second section is that laid by and under the control of
weoccupier or owner of the houses and premises, beside, around
or ri};ulcr the houses, as circumstances require. ’ ’
. ':lc opmll({).u has long been held and is growing steadily that
inj“;.e ntm ti"g] vcir{ sf(‘zrllous mistakes in Dublin, deéidedly
tous to the health of the citi: increasi
njuri izens and increasing the death-
'w:o : B_\l using pipes of 9 in. diameter for the house-drain, Iaid
across under the streets, connecting the houses with th ’bl'
sewers, ° oo puohe
2nd. By layi il wi
. aving 1 ) y
found'ltim': ' _\! o t]hcm on the soil without cement concrete
m ll ion, and so that they are liable to sink.
4t; . B} not imperviously cementing the joints.
o l.l f}"l ading them into the house direct under the seuller
5;]::( 105 un';:rmbl_\’ lﬁ'admg them across under the open area y
« By not compelling the use of approv: : tray
h, 1 . « approved Interceptor traps
to tti‘:l\dmlc the public sewer air. 1 eplor traps
le s] - . O‘ N ' e - . + -
coni ]?::'rr:}li.::n?'ftl (tll.nn—lilpes 1}50(1 in Dublin are 50 per
St too farge - diameter and arvea for their purpose of
ing drainave rapidlv fr : pripose of convey-
i ql)l(‘z(;ll.l])ll(ll‘\ from the houses into the public sewer ’
speed and carrying power > ordinary '
sent. bl and ving power of the ordinavy water flush
ol o ﬁ a .] . gmm lls very much less than the same
W be throngh a 6 in, dreain,  This may be i d
sections of gh « L . Lhis may be illustrated by
the two pipes, 6 in, and 9 in, diameter, and 3 feet 1011‘33'
o
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arent. at each end. An ordinary flush of
red into each shows 81 inches depth of
pthin the 9 in. drain,

nugied to 2§ in, and

each, glazed transp
two gallons of water pou .
water in the 6 in., but only 2§ inches de
This water, when flowing, will be atte
11 in. deep respectively. . .
Ilcre, then, the power of carrying solids isevidently much
greater in the 6 in. drain, becanse the water Is deeper and the
friction surfnce of pipe less extended, If we _cuu!cl ]!rnlung
these two drains 50 feet, giving to cach an.vtlunl inclination, we
should find the two gallons of waler flowing .t]n'uug]l.the G i,
drain at much greater speed and force than i the 9 in. drain.
The smaller drain would carry the solids along more effectuaily,
and therefore be less liable to liold deposits or to choke than
the 0 in. drain,  Of course, if we extend the experiment to a
12 in. diameter drain (a size which was fzpvciiic(l l‘ec:clltl_\' as
proper for draining a house in Sackville Street) we find that
two gallons of water will not do much more than just wet the
bottom of the pipe.
It is very import
should be adopted in a grea
suburbs, contains more than

ant that the proper size of house-drains
t city. Dublin City, exclusive of
25,000 houses in about 130 miles
of streets, with a population over 250,000, Taking 7 yards or
91 feet of drain under Scction 1 as a fair average for each
louse, we have 100 miles of drain laid across under roadways
from houses to sewers under the control of the santtary
authority. ] _
The length of private house-drains and branches, beside
under and around houses, estends many hundred miles more,
but at present we are only dealing with the section under the
sole control of the sanitary anthority, .
Now, the internal surface area of this 100 miles of drainis
more or less foul, and is constantly giving off exhalations to the

air in the drain, the proportion of this internal surface area of

9 in. to 6 in. drain is as 23 to 1}, e, the 100 miles of 9 in.
d with our houses

drain now laid under our strects and connecte |
contains 1,188,000 square fect of foul surfuce arca inside, as
ed with 792,000 square feet the surface area of 6,

compar
xeess of nearly 400,000 square

drain, an absolutely unnecessary ¢
feet of foul surface in our drains. .
The manipulation of 9 in. drainsis very much more laborious

than with G in. drain, as may be scen by considering their

respective weights. ) o .
The weight of a yard of 9in. drain is 90 lbs,, and of 6w

56 IDs. . _
The weight of a ¢ in. interceptor trap is 130 Ibs., and of 6 in.

70 1bs.

W. R. MAGQUIRE. 289

Therefore, in laying the 100 miles of cross drains, and the
interceptor traps for our 235,000 houses, an unnecessary dead
weight of .3,27{) tons must be carried and manipulated, or 8 42')0
tons of 9 in. as compared with 5,180 tons of 6 in. (li:m,wtel‘.,

The difference in the cost of 100 miles of 6in. and Yin. drain
is also well worth public attention, R

The first cost, sea-f rcighf,l:md cartage, warchousing, accidental
brenl:mgo, workmen’s time handling, excavation of trenches
1:c'ﬁllmg al'ul packing trenches, cement foundations, ccn‘lcn‘t;
Jn_mts an.(l mterceptor traps—all cost much less for 6 in. than for
% in. (]r‘mns. An estimate of these items will show that a total
saving in cost to the citizens, if the more suitable 6 in. (Iiamet:n‘
drains had been used, would be a capital sum in round numbers
of at least £25,000, and a very notable saving in money may
be effected in future if 6 in. drains are adoﬁted besides til‘e
saving to life and health, ,

The importance of forming a hard unyielding foundation for
the drain should never be forgotten. Concrete formed of one
rm‘t Portland cement to four parts clean coarse gravel, laid in a
ayer at. the bottom of trench (between two boards ai,'ter“"u'd;
removed), 3 in. deep by 6 in. wide, on ordinary ground, or J‘iiu‘
deep by 9 in. wide, on soft yielding ground, will form a sound
foundation. It should be given the proper fall equally through-
out, as carefully determined beforehand. The drain should not
be laid until the concrete has set hard. As the layine of drain
proceeds cuts or hollows, partly across conerete, should be m';de
about 2 in. deep, and only sufficiently wide to reccive (tlle
sockets of t.lle pipe drain in such a manner that they shall lie
over an(.l in the hollows without touching any |';m't ( thus
distributing the weight on cach length of d rain vesting on the
hard fountzfaﬁon, instead of allowing the whole weight of drain
}10 press on the sockets, while from socket to socket the (ll‘;lill
; 1:)l(l)l:ges unsupported, though pressed on by the weight of earth

If an .unyl?ldmg fonndation is not formed the drain will sink
22 cert:::m points, forming di}r)s or festoons underground, which
uitonians afton, ot souitary suhoritics momit ihe e )
e y. Yeb sanit: .3,,. rities permit the continu-

ce of the ancient defective and dangerous system. The
(‘llluef difficulty we find in securing sound drains lics in the fact
t art tl‘le_‘v are latd and lli(l(_lcn underground. The aim of sanitary
:alﬂ{,_lfltels. should be to bring them to the light, and so to arrange
m!l(:lnC](ilr'f::lqli::l(?r:,'dtili.:‘flfncll portion shall be within easy inspect-i(?n

ansing distance,
dmill}lertlz is no valid defence for the dangerous practice of laying
s dry without stanch joints, D ‘ers W <
j . rain layers when asked
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e e e e,

why this is done, say it is in order that the pilws may not have
to be broken when they are removed or altered |

Of course we know that drains ought to be laid down with
the objeet of fulfilling their purpose of being sound and stanch
to carry drainage safely for the health of the citizens, rather
than with the ulterior object of removing the pipes safely at
remote periods to the risk of the citizens” health in the mean-

forced rapidly through them into the house, and thus owing to
the rarified condition of the housc-air, the foul air is ,presseﬂ in
day and night, unsuspected and in large quantitics, as explained
in dizgram,

The discharging or sewer ends of the 9 in. pipe drains under
roadways in Dublin are built into the walls of the public sewer
and these sewer walls are found sometimes so close to the Ollf('l"

T

0

31K 3 b
111 3
i g time. , s i
i Y. . . . walls of the coal vault adjoinine the - . i
é i Perhaps the open joints may drain the subsoil, but if they formed by the one wall J g the scullery as to appeai v
it ; admit. sub-soil water in wet seasons they will allow the escape of T e ) 3
ok e liquid sewage to saturate the soil in dry seasons, and at all times If breaches oceur in these cases, caused either by too careless i
AIRIRSE SCwi , ) rorkmen or by eful r 1 : i 'E
VitHIEE EL : < e OUS wol ¥ too careful rats, the dangerous effect will be the b
HILE T ! permit the escape of sewer air in a dangerous manuer. same in cither case g - b
M The insufliciency of clay or soft yielding watcrial has been Instead of allowing a mason to build well or ill accordi 1
itigia st s clearly demonstrated, but it is still fenaciously (lcf:umlcd by his humour round the drain-nine at. its ontfall ;}1_ -'1(10011( ng to :
EELRLd many professional men on the ground that clay yields if unequal sower wall, special glazed e'ul‘tllunt\\:qlg bllo 1‘\ ]"0}‘{{; the main 1
Y . . - L b 1 HYA H 3 {1 lre 4 B
HHIEE pressure comes on any part of the drain and thus saves the pipe ] " built car are blocks should be used in 8l
k1L H from fracture (inc_l ('iqse,] lm]lin carcfully and neatly into the wall, and the if
18 i i . drain should then be laid fro owar
TN Here we actually find the dangerous clements of bad founda- These block m them towards the house. i !
TH R . . N . iese blocks should be splayed to deliver the draj
iy iy tion expected and caleulated upon, else the drain could not current in the dircetion of the mai amage i3 [
: . . [ . " 8 e o ey %2 15
. 118 yield even with clay joints; we find the negleet of carcless filling One . ,He main sewer current. IS EEE
kgt JNLTH AP, as to cause unequal resste looked for. and “'3 Jiue most important point in connection with this subject *;L\’ HEEET
18 .. ; HHEE m oy 01-])11)(.5 S0 as (o cause nne l | H1 l ressure - by 4 “.]"ch ‘IO[’S not ﬂ])pL‘.‘tl‘ tﬂ ]lﬂ\'e l)C‘Cl] CO]]SidQl‘(‘(] is t] X )‘ Z'IH; E !
1 SAVETR LS find apparent forgetfulness of the fact that if a drain sinks or . Ve SRR y 18 the proper Lt Rer T
I g Hils . R TP pomt or position in front of the houses to which the drai ENEESEE
1 (i1 ’ i falls below its true level or inclination it 1s no longer a safe and honld be laid by . . e drain sEHIEaETEE
T i ; : i - ; shonld be Imid by the sanitary authority, and left for the 1 118
i dlgilighs reliable drain, but confains, whether fractured or not, dips or : drain to be conmected with, Js 1ouse- 1
3 j i hollows which retain the drainage dangerously, and therefore In the great majority of cases in Dublin the dral ) KA
- A8 ) . i 1 H . ., . 1
hi it such drain ought to be removed, in from tho HAJOTTL 1 Dublim the drains are laid dhignt
} HRINEE Clay will of necessity wash away out of the joints, as little o the public sewer fo the coal vault adjoining, and open- HELES
o L HERLM fay Wil of necessity wasi away out o ) JOIES, & ing direet into the scullery under the hall steps, and ther fore i b1k
! SHESRRIES by little the passing water disintegrates it.  Portland cement lircet unbrok . . A Ps, ¢ erefore in ghab gt
L EIELED . D . O . X direct unbroken connection with the kitchen and the dwelljng sHEL
HilL I is the best, the casiest obtained, and the most simply applied Many deaths and much ill o b ; velling. Hi!
EHHHR a,z% material for carthenware joints. dangerous po&;it‘io‘n for e"hl,qllw:(:ffs ll.a':e tee]? caused by this 1if
AR igh Roman cement is now little used, and experts have con- witl the open joints on the (il‘qill(sl‘llllls{ td ;-’1.1 m Coimectton ik
gt HEL ;‘a denmed its use for house-drains on the ground that the chemical burrows alon o the ontside of };) ] ha st lleguen_t y make sy
it 7; AP action of sewage affects it injuriously and converts it into mud. from public sower into honses 'tlhl Ptt('h::ltlls “f ’rlns_ point to get NI ETb I
1 jlt s The dangers of this open-joint system are very serious ; neither cat nor trap can catch. admitting the foul air also, which S T D
4 B .. . . . bt F ’ . ki E
HEIECIEE 1st. The open joints allow the escape of the water which 1s The law or | ean ¢ . ] Ll i
AR IR : . . . . 1¢ law or the sanitary authority should require all drai " IR 34
! 1 f g carrying the solids along, a portion escaping at cach opening be brought. into the open’ areas in" front of ]q > ¢ (lla;ns 0 il
HITRIAEE into the surrounding earth, vll the liquid remaining is insufti- forbid all direct, drain connection under ‘-uor '-lmii?bl’ anc s ould Satllisdal]
I cient to carry on the solids, and they are deposited in the drain, covered aceess to the houses any vaults having direct 2 Lf #1414
T and eventually cause a stoppage, which cannot perhaps be Tl“‘ti"t“l‘ccptortrqpsqrc'rc nired on the line of drai e
1K i . . - . \ R H H 3 1 1 " : {.: - : ‘",
ST cleared nutil the drain is opened 131. ' . point before they roach the ho?::es i ’lle O't( rain, at some b ik
o nd. The soil surrounding the drain becomes satur: ' - a . i . N @ by st Y engincers RIS
T 2nd. Tl 1 ling ti becomes saturated with nd now grenerally admitted. 1f int i \ ]‘"]l\l Ly engineers SiES
P . . . - . ¢ . N < o N N3 3
FEitH ]} liquid sewage, which decomposes and becomes dangerous. in bad form, defective fitfiio 0:"3 el(;;;p. 'O"Sﬂc Hl) ¢, the fault lies EHINEL
shebit il 3rd, The drain is more liable to settle unequally, making the total ue:r]cct of Ochi'\'Q?i'()l] (1)11311(1] cun‘tt lf]-s li combitied with Rl ﬂ
LA B i : hollows underground in which solids aceminulate, 1ere are n‘(’)w several .fol'ltns £ -nt e p:tn 0 I? 1e .lloulse_lmldcr. BHE £ '
& « ¥ " 3y e §od B AR
IR 4th. The three or four joints nearest to the house under the will elear every ﬁmclfm ordin N "{; OIIC(?I) ot ‘; tich in G-in. size i 1 5
: ; . . . c 3 w sl ie e ) N :
L coal-vault or scullery, being open, allow the foul sewer-air to be - should be fixed and arransed ary tlush 1s used, nevertheless they i
< and arranged so that they can be easily inspected, i R
3 1 ll;' K
i Yl L 143
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and that any serious stoppage will reveal itself at once on the
surface.  The fact that the drainage of all the houses in the
streets on higher level than yours must pass hy the _1}1(}||l‘hl of
vour honse drain, and that possibly this drainage is further
polluted by the drainage from fever hospitals, \-\‘]"P]E also
discharges into the public sewers, ouglit to afford suﬂi‘clcnt reason
for the importance of intercepling sewer gas traps on fpm‘atc
house drains. Their absence frequenily allows infectious
diseases to spread from house to house; indeed, \\'Il]ll.nllt lmler-
ception and thorough ventilation a system of su.pp'is' Sn;( (ﬁ)n;
veying infected drain air into houses exists, Sillll ar to ‘ mf
adopted by the water works committee for tllct].mli]insc, (:

supplying pure water, the only difference bemg‘t. 1A -E“l ;‘clc.me
of polluted sewer air the pipes are 9 in. (hmnctcl‘msh.l; of 3in,
and the supply is unrestricted. I'Iousclu;lclera an have mll)y
amount of dangerous sewer air, but pure Vartry w {lf'(‘l l']lll.St -'l(i
very carefully and sparingly usc(}, or the water inspector wi

cut. off your supply at seven days’ notice. .

The diameter of interceptors generaily corresponds with the
diameter of the drain,  Here may be seen a 9 in, and a (I»Jm.
interceptor, side by side, for comparison of one of the le).;:t
forms. You observe the necessarily large., clumsy, unmanageable
dimensions of the 9in, and the handiness of the E)'lil. for
manipulation, and you can at once see that no ordinary ]muse-.
flush of two or three gallons of water would clear th(_ak :llr'ggl
trap, and consequently that foul deposits would.l'i)e ]11 l\e _\ﬂo
remain, decomposing dangerously, and finally wi cla_ole he
trap and drain unless a flushing tank is in use“(.u (lSCl 1:1}g}0
large bodies of water at intervals tln'u‘ugh the drain and trap.
The nced of these interceptors afford a very strong reason,
therefore, in favmir of (: int. drains over 9in, The two traps

anding side by side ought to convince you. ) .
* l’;illglosanitarg authori%ies do not provide or fix m’rerccrt;lllg
sewer gas traps on the section of drain under their co_nho.,t :tz
ends of the drains are left open, and the option of using inte -
ceptors is left with the houscholder, consequently (llil‘!‘llsf :tlc‘;o
being daily laid without interceptors, or with mt(.zrcc:p ors 0d foo
large size and bad form, “']llC!l choke in a short fime ]ﬂn iin
worse than useless,  Intercepting chambers should be places !
the open areas in front of every house, easy of ucqf.s;;., :]1
furnished with air-tight iron covers and abundant \’elltl]-l i-mt.he

It might be a fair question for consideration w]mt llel b
sanitary authority or the houscholder should p.rmue”b-0
chamber, but T strongly incline to the opinion that it sh.uu (thé

the duty of the sanitary authority to lay the drain 'fluum .

publie sewer in a straight line into the arca, in every case a

W. B, MAGUIRE,

previding and fixing a uniform intercepting scwer-ﬁgas trap on
the house end with a_splay junction to enable the drain to be
cleared, while the building of the chamber, together with the
house~drain and branches, at the house side of the interceptor
should be the duty of the houscholder. This is commeon sense ;
the sanitary authority thus controls and prevents escape of the
foul air of their sewers into houses, and no dispute as to position
of interceptor ean arise, as the angles at which house-drains
join the intercepting chamber may vary, provided it he in the
open area,

These intercepting chambers can be seen at the Exhibition.

Summing up the evidence on the question of the diameter of
the drain we find that—

A 6 in. drain will carry sewage better and quicker than any
larger size; that it is easier carried, lifted, cut, and mani-
pulated ; that the internal surface area giving off bad air is
much less; that its interceptor is easily flushed; and lastly,
that the cost is much less, an advantage sometimes appreciated
above all others,

Some of our sanitary authorities still approve of 9 in. pipes
for house-drains, but if this Congress shall be the means of
convincing them that 6 in. pipes arc better, the benefit to the
citizens will be so great that it shall not have visited Dublin in
vain.

The health of Dublin would be notably improved if the
sanitary authority undertook a systematic examination and
test of every house-drain, and compelled their universal reform.
Practical sanitarians will be found in favour of stringent
inspection and supervision of sanitary work, especially where it
is hidden or covered up.  They aim at having as much exposure
as possible, and seck to arrange every part so that it may be
easily seen and cleaned.

We hold that the sanitary authority of every city should
keep plans, not only of the public sewers, but also of the branch
cross drains as far as the interceptor in the areas, for reference.

There should be a stringent oflicial inspeetion of the internal
fittings of every house.

Although honest and capable contractors might be caused
additional” trouble where the special eare needed is already
exercised, yet such men would press for this salutary super-
viston of all, and even find benefit from it, in face of the terrible
amount of downright bad and dangerons work which is done.

The manner in which unsanitary work las been, and still is,
done is something awful, considering all the future evils it is
“'(:l‘klllg out with the certainty of 2 mathematical problem,

urning now to Section IL: the private housc-drains solely
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294 PRACTICAL SANITARY LESSONS,
under the control of the houscholder; .ihvm are two classes,
drains inside the house walls and drains outside the louse
walls, ) )

If it is possible to place drains outside the walls we are
all agreed that they should be kept there even at considerable
trouble and expense. . .

In the great majority of cases, however, in towns the drains
must pass under the basement floor inside the house walls 'io
convey drainage from the back of the house to the public sewer
in front streef. .

No kind of work causes greater anxiety to an honest and
competent contractor than the laying and jointing of drains
underncath dwelling-houses cntrust.v(l {o his care, for he linnws
that the health and perhaps the lives of the residents will be
dependent. on the soundness of the work.

"horough sanitary inspections lmvo.. rc\'o:ll(-:l, among many
other dingers, the scandalous manner in which pipe drains are
sometimes laid under houses. We could name at least six house-
holders in one of our fashionable Dublin squares who ordered
new pipe drains to be laid under their houses, I)‘l_lt were iu‘(m
compelled to incur all the worry and expense of ripping tI emn
up and laying new drains properly, beeause the work h:ul. ;olen
ignorantly planned and carelessly executed. One (-:mnpt.\\ 0N c]r
at the deep concern and indignation of ]l()ll!a;(’ll.()](lt'l‘:i in such
circumstances, though one does wonder why it is that the '("ost
is so much considered in such vitally important work.  The
coutractor is expected to lay drains and fo become l'csponmb.ie
for them at less per foot run than would be paid for a gilt
moulding round a drawing-room. . .

In view of the extreme imporfance of sound work in drains
and fittings, does it not seem the most extreme folly to try ttl)
get such work done at low rates? If tenders are invited mllt
sanitary work allowed fo be competed for, and given 'to. t l;c
chenpc;’t contractor, how in commeon sense can the best work be
expected ? . -

The drain is laid, and the evil results may appem 'srm'nl (_ni
perhaps not for years, but eventually cheaply, rapidly-laid

drains have to be ripped up and new drains laid at a cost of
double the original value. _ L vers

The present habit of some contractors scamping work 1s v¢ .(yr
largely due to the present habit of some employers scampmg
the amount to be paid for it e

Good work costs grood meney and cannot be had witl mu.f E
und the sooner the community learn that they are losing l'?la
in permitting competition for work involving life and health,
the better will it be for the community,

W. R, MAGUIRE, 295

The health of a household depends very much on the durability
as well as on the initial soundness of each joint and piece of
drain,

It is easy enongh to lay a drain as drains go, or rather as
drainlayers go, by rule of thumb, but to lay a drain sound and
well is very difficalt.

Passing by the difliculty of jointing, there remains the
difficulty of obtaining earthenware pipe drains sound, true, and
straight, so much as 60 per cent. having to be rejected from
some lots even by the best makers, This has turned attention
to cast iron as a snitable material,

You can see a specimen in the Exhibition that will bear a
pressure of 300 Ibs. per square inch without leaking one drop;
there are also specimens of traps and all connections likely to be
needed. Cast ivon drain pipes to be desirable must be heavy, with
turned and bored or leaded joiuts, and coated with a preserva-
tive solution.  They are then naturally true in circle, straight
in run, and sirong to resist outer or inner forces.

There are_difficulties, of course, requiring to be surmounted,
but all can be overcome as they occur. Costly patterns have
been prepared for every form of conneetion likely to be needed,
There is no form of trap or junction made in earthenware that
may not be easier and better made in cast iron once the cost of
pattern-making is met.

The earthen drain is made in 2 ft. and 3 ft. lengths, requiring
three or four joints of doubtful quality, when a 9 ft. length of
cast_iron drain ean be laid in at once, with a perfeet joint
capable of resisting 300 Ibs, pressure,

Cast iron drains may be laid close to the surface, or even
over ground, with absolute certainty and security, free from
the dangers attendant on concealment.

Nothing, however, that can be done to seeure a perfect drain
can compensate for the danger incurred by earvying the drain
under the scullery and coal-vault to the sewer in place of
carrying it across under the open area, or so that an open air
space may oceur between the house and the public sewer on the
lime of drain. I have not scen this danger pointed out before,
but it is so common in Dublin that I wish to press it very
specially on the attention of this Sanitary Congress, and of all
persons engaged in the arrangement of house-drains.

This common and dangerous course of the house-drain leaves
a unbroken line of covered-in connection between the public
sewer and the house along the course of the drain.

CJur sanitary inspections have revealed rat-burrows earried
trect from the sewer, and outside along the pipe-drain into the
cval-vaults and scullery, A rat-burrow once so formed supplies
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296 PRACTICAL SANITARY LESSONS,

a constant dangerous inflow of foul air fram the sewer into the
house. By the same inspections pipe-drains have heen found
lid inside the old square-built. draius, so that the foul sewer
air, with an occasional rat overture and accompaniment, had free
access to the house.  Inspections have also shown cases where
the drain layer forgot to close up the opening made into the
public sewer for the pipe drain from the house, and as this
neglect ocenrred in the vault oft the seallery, of course the foul
air freely flowed in,

A conl vanlt under the footway or road adjoining a scullery
with any door or opening between is nlways unsafe and often
highly dangerous, even without any drain passing under it to
the sewer, It is generally preferred as a convenient coal store
by the cook, who thus has not to go out into the air to bring in
coals from an outer coal vault. Foul air is always pereolating
more or less from the public sewers or from leaking gas mains,
or from the surface of the street, saturated as it always is with
foul matters, through the soil and through the walls and floor
and arched roof of such a vault, forced in by the heavier
colomn of cold air outside, upweighing the lighter rarified
column of warm air inside the house.

There should be a rigid law that no vault under the road or
footpath should lave any opening inte a house direct. That
every subway vault should only be entered from an open
arca, and that the wall dividing such vault from the scullery
or house should be cemented imperviously to exclude from the
liouse all bad or doubtful air that may find access to the coal-
vault,

If circumstances are such that the house-drain must be laid
or remain under the scullery and this vault, the vault should
then be concreted, and the doorway built up and cemented, and
an entrance or access hole made through the wall dividing this
vault from the next vault oft the open area.

The fact still remains that the only proper conrse for a house-
drain (when it must pass beneath a house at all) is a straight
line from open back-yard to open front area, with man-hole
chambers at each end, and with an interceptor and drain con-
tinued from front area chamber to sewer,

A sanitary house inspection in a Dublin mansion revealed the
fact that all the public drainage of scveral stables in a lane
behind was carried throngh the drain under the kitchen into
the public sewer, excepting a considerable portion, which was
deposited through leaking joints under the kitchen and Dbase-
ment floors. This stable-drain deposit was found to have nearly
choked the house-drain.

When the attention of the Dublin sanitary authority was

-
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alled to this danger, they laid a new publie sewer under the
stable lane, and abated the nuisance, althongh, legally, they
might have objected to do so: a creditable instance of the
readiness of the Dublin anthorities to act promptly, unfettered
by routine, when a case requires action,

1 shall not weary you further by detailing the defects that
systematic sanitary inspections daily bring to light.

I - - » . - - -

The expression on a sanitary inspector’s face a short time ago
was one of constant surprise ; now he has ceased to be surprised
at anything,

Ie at one time cherished a hope that if a drain was highly
commended in any particular house that there might be some
truth in the statements ; now he dves not believe anything abont
a drain unless he sees it.

If it be happiness to be able to confide and trust in those you
are bronght in contact with, the sanitary inspector cannot be a
happy man, e can trust no statements about drains or fittings
at all,

r . . .

When house-hunters discover a suitable residence, and they
ask invariably concerning the state of the drains, what answer
can they expect to receive?

If the owner is asked, probably he knows no more about them
than the questioner.

If he knows that the last tenants suffered illness in his house
does he usually say so, candidly ?

But if somebody told him, that somebedy said, that somebody
clse, h-:ul somewhere read that the drains were really no worse
than in other houses, does he not use the statement liberally,
and finally bring himself to believe and say that he has been
informed by some sanitary authority (probably his ashpit
cleaner) that his drains are excellent drains and in very good
order?

i If the.]musc-lmnt.cr is dealing through house agents how is
1e question concerning the drains answered ?
b I.qusc. agents in duty to their clients are almost bound to
(.3][0\'.0 that their drains are cither good, better, or best; they
mel\nae not to encourage or make any inquiry whatever abount
such matters; they are not sanitary engineers, and it is their
sunch business and duty to their client to let the house as you
seellt overground, and not to poke into the drains which ave
i:mfergmun(l and away out of sight.  Great sympathy should
¢ c]_t for house agents in this matter, they should never under
:tllny arrcumstances be asked concerning the drains of any house
" N 'l . r - - v -
.tley are trying to sef. You lead them into a temptation which
it ?cleil:ns almost a positive duty to their clients on their part to
yield to,
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208 PRACTICAT SANITARY LESS0NS,

If an owner or a house ngent told you that he had some doubts
about the drains in fhe l;\uuslu .\inu wt,:;'e looking at, would any
‘on, in your senses, take the house . ]

o Q\(’)i:’w n'\ln'opm'tiun of about 1200 houses out. of 12?0 ("Xml:l‘ll-l'(i(l'
were found badly diained, would not house-hunters act wisely
to sce and to test the suni?t:u'y arrangements before believing

1 ir reputed excellence . .
. {}Knnsulntury engineer, who knows his business, he E-mp'ln.\ie'd
to make a sanitary inspeetion, he will make no stxl‘t('{11tl]|f.'|‘11 1is
report which he” cannot verify; he will neither be lu(,t ltll()l‘
ask others to believe his report unless he can pomt out the
feets he states to exist. '
dtflt‘i)lt::t]ils mt::‘ strong point and vantage ground \\'hcn.ns‘zs'm}ml }):y
landlords, by house agents, :}ml even by the \'cl'\ "1011:’(,-
hunters themselves, who may wish to take the house ow |'ngf,r ‘to
its outward attractions and suitability, :m(rl may want, there ore,
to be told that it is a liealthy house. We sanitary nspectors,
if we know our duty, simply answer and say “come and see. .
It does scem odd to us day after day to l)eT consulted I\\
house-hunters as to our nlzinin_n concerning No. 10], I‘il:lln ‘
Square ; whether we don’t think it is ]l'(‘{llﬂl_\', I.JU('{NI..%? t 10 .Fj'tnt
or the owner says that the best sewer in Dublin passes llli ron
of ity and that the late tenants were healthy, We wou (“.prosn;
tively e thanked, and considered very smart and llltell{_,(’;l
(nut.'mel'cly by thie owner or agent, cc:la va sans dire, 'Im]t )_}ft e
intending tenant, interested in knowing the exact t;l.lt 1) 1f t‘]\g
at once, without seeing the house, or l}'nowmg anything o : 1
actual faets, declared that, in our opinion, the house mrst' ‘)eta
healthy house,  The inspection fee \\'01.11(} be S."l\'c(l, at all events,
and the trouble of further house-hunting avoided. . their
Although sanitary principles are now well establis lle(t’il 1;30[‘
application in sanitary work will not be complete in « ela for
some time. Like electrie lighting, sanitary reform mie( s e :
ful nursing to develop its powers :'lnd resourees A prle‘; Enh
mistakes. Every day some new difficulty presents itse & “.tl'lc.
taxes the inventive powers, We see in the l)u'blm bl‘n!lr‘u.\i
Exhibition many new forms of traps and connections, [O‘SIBIIC(-
to overcome difliculties met in practice, some of which are 51'1:
cessful, and become universally adopted, while others pass away
are forgotten, )
ﬂﬂil\;ll ('Ehc writer passed through the ordeal hnns-:(flf,lllgm::;lsl;
strongly recommend to all sanitary n‘lsp?ctors some :uc;‘ e
of study as that preseribed b_)' th9 Sanitary Institu ?10 Shrent
Britain, followed by the exzm]mah_on hefore the Boarc 0' S-e -
tarian Specialists, held biennially in London f(n" tl:e purpo
qualifying practical men for duty as samtary surveyors.

W, R, MAGUIRE, 299

The sanitary inspection of a dwelling, when undertaken by a
Sanitary engineer, should he considered by him as a sacred
trust, to be earefully and faithfully carried out for the protec-
tion of the health and the lives of the future residents. The
sugraestions of interested persons, too often made, in order to
mislead or prejudice the inspector, should be cast aside, and an
unbinssed judgment formed and expressed in the report, founded
solely on ascertained facts, capable of proof if questioned.

The public are not easily convineed of hidden dangers when
money has to be spent in order to avoid them. They will
chance being caught by such preventible diseases as typhoid
and cholera, rather than face the trouble and cost of getting
beyond their reach.  Many houscholders bring certain death on
their first-born rather than take the little trouble necessary to
secure the passing over of the Angel of Death.

It lias been said that in questions of sanitary reform some of
us, like the Israclites, require a plague to make us do our duty,
while others resemble the Ilgyptians, who refused to be con-
vinced at all, - Many of the sanitary reforms determined on in
1866, when cholera visited us, remain yet to be carried out, and
if another plagne comes we shall be found unready,

Is not the often repeated advice of family doctors in sanifary
matters constantly neglected by the heads of families living in
dangerous houses, who harden their hearts not to believe in the
danger that exists; or, believing, postpone facing it until illness
or death comes to them or their children? People are more
willing to take a doctor’s nasty medicine than his sound advice,
which would, if taken, save them from the need of his medicine.

To the steadfast nnselfishness of medieal men in connection
with voluntary sanitary work, far greater honour is due than a
carcless public has ever yet paid.

Typhoid, diphtheria, and other preventible discases, must add
]m‘;i{ely to their incomes, not only as a profession but individually,
and yet we find hundreds of doctors, in pure unselfish pity for
human suffering, going far out. of their way to advance sanitation
and suppress these diseases—eutting down their own incomes
and carning the dislike and cnmity of the wealthy, the landlords,
the Poor Law Guardians, and the very classes on whom their
incomes must depend, while they labour day and night to
benetit the sick and suffering poor who can never n pay them,
I think there is nothing grander than the quiet heroism of the
daily life of such men as these,

In conclusion, ‘while thanking you for vour attention, let me
claim for the systematic sanitary inspection of houses a more
nportant place in our social cconomy, as year by year passes
ad men become more alive to their real interest in such
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300 SOME DEFECTS IN IIOUSE BANITATION, P. ¥. COMDER. 301 i
matters; and also let me ask, on behalf ?f all men honestly water-closet adjoining, There was no ceiling to either the ash- 4 ¢ | 5N
engaged in sanitary work, !lmt respect which they are entitled pit or the closet, nor cover to the cistern to protect the water {’ 1
to in working for the public health; from the drainlayer aund from dust or from being contaminated by the poisonous gases HEGE
plumber, who faithfully perform the work cl_ltrustedto their care, avising from decomposed vegetable, and other organic matter. Hilgt
to the chief engineering inspector, whose wisdom and experience _ The cistern also served the servants’ water-closet by means of SR M H
frame our sanitary laws,  Upon the man, whetlier high or low, a stool-cock.  And yet, incredible as it may appear, the occn- et
who wilfully or carelessly scamps the sanitary work, on which he ] pants of these houses used the water for drinking and cooking i 1
knows that the life and health of ]_lis brother (lcp.cn(ls, we call purposes. ° °© ! f _ 118
down unmitigated scorn, and desire to see stringent lcg‘r.'l The cisterns were abolished after being in use upwards of 51';’ S qLiE: -
senalties enforced. It remains for me now only to say that. it ? a quarter of a century, and as they had not once been washed ‘:i Hi 4l
1s the duty and the interest of every ]10}[50]]01(}01‘ to take advan- | out during that period, their sanitary condition can be better 1 H‘ | !i_‘
tage of the various means of s:mit:lr.y inspection _mul l'(.:f()l‘lll of | imagined than deseribed. 3 %‘ i
houses now open to him; to scecure himself and his family from i Water for drinking purposes is frequently drawn from water- GAnEL
many of the dangers which threaten our houses; :uu} I conclude, | closct elsterns, which are rarely, if cver, cleaned out, and very { ‘j ]
not with the well-worn English Provcrb,. that “_1 revention is | often they ave so placed that they are inaccessible for that or ';qu 1
better than cure,” but with our Irish version of 1t,.“Tl|c best any other purpose. bt
way to prevent what’s past is to put a stop to it before it i Drainage—As a rule the house drains are too large and are IR SNEELRE }
happens.” ? not laid with suflicient fall nor with uniform gradients; 9 in. i “ 13 .
_‘. and 12 in, drain-pipes are used where smaller drains would be IR I i :
[For discussion on this paper se¢ page 302.] ? more effective. And the old square-built drain with flat bottom é ALEEFHEY
still exists in many houses. The main drains are not always ; i . .
taken direct from each lhouse to the public sewer, but are con- LHELEEREET : :
nected with the drains of the adjoining houses, and they are not i -
disconnected from the sewer, nor ventilated, except in the com- Eiilly 1 P
paratively few houses where more approved and scientific i riﬁ i B
On « Some Defects tn Ilouse Sanitation in and around Dublin,’ : principles have been adopted within the last few years. Waste- ri §]§j 3 | {
by P. F. COMBER. | pipes and rain-water down pipes are to be found entering the LRl e a _
* " . y + . * 3 ; L .
t4 drain direct, and frequently without a trap of any kind. Soil- SR HERE:
. . e 1] ) 1 pipes are seldom properly ventilated, An attempt is sometimes E’ SR
Tae Council of the Sanitary Institute having invited the COf j made to do so by carrying up a small bore pipe {} in. or more), ! . i
operation and su\)port of all who are interested in the diffusion of from the soil-pipe, and termnating it not unfrequently near a i P |
Ly sanitary knowledge, I beg leave to deseribe b”e.ﬂy some se) 1013&: | bedroom window. ? - i h
e defects in house sanitation, which in my professional cx.-,)crllJanc The workmanship too in many instances is very defective, I U EIRIE R 11
§it have come under my observation, in Dublin and the neighbour- have seen drains passing through and under a building with the o }t HH
UL Lood. el lied at high joints laid dry without cement or other jointing material ; and g B
3 Water Supply.—The Vartry }\‘ﬂtelg ‘Y]“dl 1s supp “3‘1“‘ o the conuections of the drain pipes are frequently very imper- tHEYE 1
3” pressure to Dublin and the neighbouring tmlvnls-ltlpi, ;'?otﬁl ]tl](:e fectly made, without proper junctions, simply by breaking a q 4
T leave much to be desired if the water be uset ¢ lieif’ . dl nestic hole in the side of the main drain pipe, sticking the branch pipe i1
SEIESE main ; but the way in which it is sometimes stored zor Cot into it and jointing with pieces of brick and mortar, And it
i use is most objectionable and dangerous to health. . these defective conmections ave often made within the buildine. i
i I was called upon some time ago to make a samitary 111'5112('11-] In cases of this kind the rats are afforded free ingress and ¢
5 f tion of a terrace of ]’0"505.'" 4 faS]"O",ﬂh le loc‘ahty,' the w:]liéd cgress to and from the honse through the drains. I examined i
14t of cach house being about £100 a-year, The terrace was sulpld a house n short time ago which was infested by rats owing to i
1 ;’n abundantly “‘_itll the Vartry water, but each hou.s'(zc.m‘ v':; this cause. They had afree run between the house and the 1t B
il cistern to reccive the water, and in every case the cis 1‘“, {s’ public sewer, as the house drain was not trapped. Where the ‘B
f; : placed partly in a covered ash-pit and partly in the servan house drains are so defective the sewage gas has of course free t
B H % B
T i
il L i
- 4
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302 SOME DEFECTS IN HOUSE SANITATION,

entrance into the house, and the ground on which the house
stands becomes foul by the escape of sewage maffer from the
open joints of the drain-pipes; and the house itself is con-
neeted with the adjoining louse through the drains probally
with as mueh danger in case of infectious discase as if there
were a doorway from one to the other.

I have seen a house-drain, not far from the City, which,
perhaps, deserves to be mentioned, The deain ran under and
through the building to the public sewer in the frout, and was
originally square-built with flat. Lottom, and about 14 in. by
12 in. in sectional dimensions,  Subscquently a 9-in, stoneware
drain-pipe was put down, which was simply laid into the square-
built drain with dry jeints, and the old drain was covcrcﬂ over
with rough flags as before.  When I examined the house 1 fonnd
that the old drain had become a receptacle for sewage matter
passing through the open joints of the enclosed drain-pipe; and
it is needless to add that foul odours were experienced by the
occupants of the house.

Ventilation,—Special provision for ventilation is very rare,
except in some modern Liouses ; and even the ordinary means of
preserving the purity of air in rooms by the proper use of the
windows is not. generally resorted to or appreciated.

The drawings illustrate the defects to which I have referred,
and also the proper method of house drainage.

No. 1 shows defective house drainage.

No. 2 shows the cistern in the ashpit from whick water was
drawn for drinking and cooking purposes.

No. 3 shows the house drain arrangements for detached
houses, based on the model bye-laws. '

No. 4 shows the house drain arrangements for semi-detached
houses, ditto ditto.

No. 5 shows the house drain arrangements for attached
houses, ditto ditto.

No. 6 shows in detail two methods of disconnecting the house
drain from the public sewer,

[This discussion applies to_the four preceding papers by Mr. G.
B. Nicrors, Mr. W, Kave Panry, Mr. W. R. MAGUIRE,
and Mr. P. F. CoMBER, which were discussed conjointly.]

C. P. Corroy, M.Inst.C.E. (President of the Scction), said that
under the 25th section of the Public Health Act a sanitary authority
had power, where a proper drain was not made from a house to the

DISCUSSION, 303

main sewers, to require it to be of such materinls, size, and construetion
as they might think necessary.

Mr. J. Rawsox Carnonr (Dublin) said that if the section of the
drain instead of being circular was illiptical it mattered not what
quantity passed through it, because there would always be about the
same amount of flush.  He thought that in all the arraneements they
advocated they should keep economy in view: for if pet(‘)ple ot int{)
their minds that calling in an architect or engineer to improt\a'e their
drainage meant heavy expense, he was af raid they would not be often
called in, and the work would be unskilfully done.

Mr. Parse Neviene (City Engincer, Dublin) thought the condition
of Dublin had been much exaggerated in these papers. It was
1|13p0:~;51blc that every system of sewerage could be water-tight
\? o‘r’kmcnr, although they gained nothing by so doing, seamped their
work. When he became engineer to the Corporation there were
practically no pipe drains—the old fashioned square drains, built of
rubble masonry, were general.  1le was anxious to use medium-sized
pipes, but !he people almost rose in rebellion about it, and the 9—-in.ch
pipe was introduced as a compromise. 1lle kuew 6-inch would, in
many cases, be suflicient. Most of the house drains in Dublin rum
right through from the back door to the front door. "Fhev constantly
had complaints about house drains, but when these people were asked
to lodge £5 or £10 for the expense of substituling pipes for old
brick drains they instantly went away. °

Mr. Stirnixae (Dublin) thought that if the clauses i

at auses of the P
]'Ieallh.;\cb were enforced there would be few of the (Iefe;?s 1[:11:311]1(f
tioned in these papers,

Mr. D, Evrraqe (Margate) said that in dealing with house
drainnge they must not overlook the fact that, no matter how com-
pletely their drains were disconnccted or thoroughly ventilated, if
they had a defective apparatus, such as a *pan closet” fixed at its
lead, bad gases would be generated in its own cesspool (\'el's: properly
designated a container), which would beleh forth upon the tilting gf
the copper pan, causing smells as offensive and, in some cases, as
dangerous as bad air from the sewers, .

Mr, R. O'Briex Furroxe (Dublin) hoped the Section would bear
\E‘lth him if he intruded amongst so many engineers, When he \\'.'IS
Secretary to the Royal Commission, which sat in Dublin in 1879 fle
learned “sufficient. about house drains to enable him to lay claim to
some l.mo“‘]mlg«- of the subject. The Congress had heard a good
deal of the necessity of n system of intercepting sewerage for Dublin
with the object of purifying the Liffey. e ventured to say that
Important as that subject was it was of infinitely more impof‘t'm‘ce
that the drains and sanitary arrangements of the Dublin llc;llces
should be put into proper condition, and so maintained. Ile st|'011;f1v
urged the necessity for periodical sanitary inspections of houses, IHe
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304 HOUSE SANITATION,

defied any man to keep his own house henlth.\_' if his nmtghbm}r's
houso drains were out of order. e knew lmsmess;‘ ltn'm‘! 08 1\( '::
large sums in perfecting the smmtary n_rmng.enu-;lts' of t"lllr- ]:::‘ “e(;
honses, while they neglected the oflices in which they spe ltl : ll(s i t.
part of the day. One thing which had done much ffl It lx:l‘ft.an‘l‘_abr]y
improvements was that engincers recommended he \(-il_ y ttl..s“ 1.:?.\::1“ e(:
system, instead of a system which would be suflicient utr tu. 1‘ q -
ments. i3 advice to the public was: enploy a COI];[)(.' en 'pt,r‘-;ﬁlnlnt
say what the system of dramage should be, employ a compete

plumber to carry it out, and then have it periodically inspeeted.

Mr. Roaens Fiern, M.Inst.C.E. (London), entirely ngr%‘(.l' “'tlt'ltt
the last speaker that a main sewerago sysfem was noti 3111_ E(.lell i
house drainage was negleeted. 1lle had had in his prac ‘m(.' cases
without number of houscs where the system of lnmn]s.e‘\\u:l?ql\jrﬁ
excellent, especially in London, but where the honse '(l Il.‘ll‘l‘mDL , ll‘Ine
was so bad as to cause typhoid fever or other serious '1 mi lbs.tt t|§3re
was one very general defect which he would specially c:ll t }? (’!{1 '!m:
to, viz., the unsoundness of the house drains. le im'm( 18 ( eqf:d
more frequently overlooked than any other, as it \;as nq cox;‘c&wn
defect, and one which was costly to remedy. Inlt :(]3 caie o un
liouses, where the drains so often passed beneath jt[ \‘e] nl)‘u'sg. tho
soundness of the drains was of vital importance. It lea ]_\ }'ait.-
were left beneath the house no amount of care expended on t 13 \C‘Itl hla
lation of the drains or on the sanitary fittings \\'omllq 'rtlm ler t ¢
house healthy. The only remedy was to remove the leaky (I ;mn{s: an‘d
contaminated earth, and construct new watertight (lrmns.1 e “:.1;50} d
that it was a mistake to have the house drains teo arge. . ﬂl:
inch pipes were ample according to his experience, for lnn(}l 011;(1 l'nsii
house. Masny large mansions and public institutions b'? 'to ]f) i
inch pipes. Every case, however, must be denlt’ ‘\ntI}‘ y i s}e L, ot
it would be wrong to lay down any fixed rule. The ¢ mnils.ls ou e
so constructed that everything passed into them would wash m; pym
the main sewer. A nine-inch pipe was too large for im or¢ (\]nou{
house, as the small quantity of water which passed woule E_il!)l'(fn | out
on the bottom of the pipe, and not have so much force as 11 \]x ou qi
the flow were concentrated in a smaller pipe. Deposit wo'ulY(. ; 1&31‘0 o
take place, unless some special means for flushing were provi ﬁ e
had generally found it advisable to make the siphon trap su:{\ e fhon
the drain. 1le frequently put a four-inch siphon in eonne;: 101{ X jtho
six-inch drain, and so on. The siphon should always be placed w

it could be readily examined.

i Rawrnixsox, O.B. (President of the Congress), said Mr.
Roil;r;;R E‘Iﬁ:il;vqs called in to exan(line Bagshot Ilouse, the I'csl(]en-ct(; OIf
the Duke of Connaught, after the Duchess was very severely s ﬁd
with disease, and to remedy the sanilary defe{:ts, and if he wot
state briefly what he found it would be of great interest.

Mr. Rogzzs Frerp, M.Ixst.C.E. (London), in complying with Sir
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Robert Rawlinson'’s request, said it was a remarkable case ; for the
Duchess’s bedroom, where she was taken ill, was a long distance from
where the sanifary defects were found. e found a very defective
drain underneath the basement, from which noxious gases could pass
up through a hollow in the wall behind the dining room to the upper
floor, upon which the Duchess™s room was situate, though at a con-
siderable distance from that point.  He tried experiments by gene-
rating smoke where the foul air from the defective drains passed, but
the smoke did not penetrate to the Duchess’s room, Then he lighted
n fire in the room so as to place the room in the same condition ns
would exist when the Duchess oceupied it, and repeated the experi-
ment, but still the smoke did not pass into the bedroom. He began
to think that the experiment would only lead to negative results, but
before giving it up he carefully considered what other conditions
there could be which were not the same as when the Duchess oceupied
the room.  1le then noticed that there was no earpet down and that
there were air bricks outside, and it occurred to him that the fresh air
passing between the joints of the floor boards (which were not very
close) might feed the fire, and interfere with the suction it would
otherwise exert on the foul air in the house. Ile therefore deter-
wined to experiment with the carpet down. The carpet could not be
obtained, but brown paper was laid down instead, and very shortly
afterwards the smoke entered the room, thereby indicating how the
noxious gases from the bad drain had made their way up. A peculiar
fact was that until a certain day after her confinement the Duchess
did not show any sign of illness. 1le said to himself, was it possible
that that particular day she got out of bed; beeause he had found
that the current of foul air did not pass her bed, but would pass her
while sitting beside the fire. On inquiry from the nurse lie discovered
that the very day the Duchess first left bed and lay on a sofa beside
the fire she was faken ill; next day she remained in bed and felt
better; the day after she again sat by the fire and beeame jll again.

Mr. Cranke believed that good vellow or blue clay would be suit-
able for the joining of pipes. 1le thonght every landlord should be
required to give his tenant a certificate from an engineer that the
house he was letting was in good sanitary order.

My, 1L 11 Corvixs, F.R.IB.A. (London), thought it right {o say
that no worse method of joining pipes could be thought of than that
sugeested by Mr, Clarke; and {fo prevent it being accepted as a
method of ereating pood work he had risen to enter his carnest protest
aganst such a statement being promuleated from this Congress, as
being in harmony with the practice of the members.

Sir Ronerr Rawnrssox, C.B, (President of the Congress), said the
best method of draining the house was in the loug run the cheapest.

Lendon was now a water-closeted city entire, Paris remained a city

of cesspools,

Mr. W. R. E. Corts (London) said that the Plumbers’ Company,
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ono of tho oldest of tho guilds of the City of Loml)nn, had given
their sanction and support to a General Congress of 1 Inmi‘))m's to be
held at the Health Exhibition, South Kensington, on the 28th l'llst.,
and at the Congress all the chief subjects relating 1o plumbing \mn!{l
be considervd, viz.: (1.) '.l‘hfa technieal !Il_ﬂl‘ll(‘fl?ll of plmnb.m‘a.
(2.) Apprenticeship, the duration and cendition of mdonlml'es .S.Il.lf(‘(]
to the present state of the plumbing trade and to the modern system
of technical instruction. (3.) The csinhhsln.nent of melrnpolli‘nn
and provincial boards of examiners of plru‘mlnng wpl:k. (+.) J.he
reaistration of journeymen plumbers, (5.) Tle sm!nlnhl vof 1{11'11.011:.115
used in plumbing, and pavticularly nf‘ those .nmi.e.rmls recently intro-
duced as substitutes for lead.  (6.) The ﬂci.ll'.’lbl]ﬂ.\' of ﬁx:mg upon a
svstem by which wuniformity in the quah.i_v of ‘mn_torml u.ff(,-d' in
p.lumhing'nmy be insured. (7.) The formation of (]IS!l‘lct associations
of plumfwrs to investigate and secure, a8 far as practicable, correction
of evils and abuses arising in connection with the trade. (8)) A
general and exccutive committee to be formed for the purpose (_)‘f
receiving reports from district associations of plumbers mu} othelt.-:z
with a view to the preparation of a general )r('p'ort- by the 1 ]umbc]‘a'
Company, ta form the basis for an appeal to 1 arliament for ngt"cssml_j,
amendments and extensions of the law relating to plumbers’ work,
under the Building and Ilealth Acts, and otherwise.

On “ Electric Lighting, considered from a Sanitary Point of
Fiew,” by J. Axcero Famg, C.L.

It may be asked at the oufset, }\'lmt ‘1'(_3]:1t|0n is ‘ﬂlorc ]])e-
tween Electric Lighting and Sanitary Science?  The anthor
hopes to De able to show that the question of artificial lighting,
and especially electric lighting, has a most important bearing
on sanitation, although hitherto it has not received very scrmni
attention from this point of view. IRecollecting that foremos
amongst the objects of the Sanitary Institute of Great Britain
is the discussion and consideration of all questions nfiecftm]g,
directly or indirectly, our general lealth, the question of t l(;.
good or evil influence exercised by artificial light {hereon 1510
the highest importance, and is, in every respect, worthy the
e . b A g \‘7} N . ..ﬂcct ‘\-hat 1 con-
consideration of this Congress. 1ien we refle o
siderable portion of time is spent hy modern society }mdel igh
other than natural ]ight,. and how much more uljurl?}.l;s] .fu;at.lis
modes of artificial lighting in comparison with sun-ligh y 1
essential that we should consider anxiously the most desira

et iy s
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form of Tlight which shall exercise the least ill effects on our
bodily health and comfort,

In olden times man paid little attention to the subject of
artificial illumination.  Content to work during the day by the
light of Nature, he spent his life after sunset in semi-darkness,
or in the imperfect light emitted by the rude fire which served
to warm his dwelling,

To the inhabitants of the East may be ascribed the first
attempts at producing light by artificial means, which consisted
in burning fluid bitumen in rude vessels of Dbaked earth,
Attempts were also made to utilize the fat of fish and animals
for the purpose, and later on the primitive pine torch came into
almost universal use as the only means of “affording light after
sunset, It need hardly be said that these carly attempts served
te fill with odour rather than light the dwellings it was sought
to illuminate,

Since the ohject of this paper is to consider the subject of
electric lighting from a samitary point of view, and since it is
only with the general introduction of gas and petroleum the
danger of injury to health arvose, it is not necessary to dwell on
the forms of lighting in vogue prior fo the illuminants now so
universally used.  Nor is it necessary for our present purpose to
enter info the consideration of the theory, or nature of light ;
suffice it to say that light is the medium by which bodies are
rendered perceptible to the sight. Every form of matter
when sufliciently heated, has the power of emitting rays of
light, and thus becomes self-luminous, All artificial sources
of light depend on the development of light during inean-
descence,

The conditions of life nnder all kinds of artificial light are
less favourable to health than under daylight. During the day
we have abundance of soft, pure, white light. The air we
breathe is pure and unvitiated ; it contains the heat only
necessary for health.  All nature delights in sunlicht, the
animal and vegetable organisms flourish under its influence ;
our cnergies are in a state of activity during the day.
Under artificial light these conditions are completely altered ;
light which would” be considered excessive at night is far
inferior to ordinary daylight. The heat produced by all forms
of light oxceeds the temperature of the atmosphere in
average daylight, and the air is vitiated fo an extent proportional
to the amonnt of light produced. IMow desirable, therefore,
is it that we should seck, and by every cffort in our power
assist in, the development of that form of artificial licht which
approaches nearest the conditions existing under sunlicht,

As will be seen hereafter, the light afforded by means of
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electricity is far superior to all other illuminants in the fulfil-
ment of these conditions. ]

All forms of artificial light hitherto in use depend on com-
ustion, in ovder to sustain which a good and plentiful supply
of air is necessary. . o .

Gas, for example, the chief constituent of which is a combi-
nation of carbon and hydrogen, will not burn without the aid
of the oxygen in the atmosphere.  In the process of combustion
the particles of carbon contained in t!le gas come into contact
with the oxveen of the air, and float in an !I'I(':lﬁd(‘s(.'CIlf state
in the interior of the hurning vapour, and t]ns. constitutes the
flame. The presence of the carbon ina finely-divided state may
he casily shown by holding some refractory substance in the
flame, when the carbon will bedeposited upon it in fhl_! f ormof soot.

Should, however, the supply of oxyvgen be insuflicient, partial
combustion only takes place, the carbon escaping in an unburat
condition in the form of a dark cloud, when the flame is said
to smoke.

The brichtness of the flame, therefore depends on the supply
of air necessary for perfect combustion. _

That oxygen is absolutely necessary f:m' combustion, may be
shown by placing a tumbler over a lighted taper, when the
taper will burn  nicely at first, hut soon a change will be
observed : gradually the flame will diminish, and at length go
out, This result is caused by the enclosed oxygen combining
with a portion of the material forming the taper, producing a
poisonous compound, called carbonic acid, which suffocates the
flame. Similarly, if we take an Argand burner and stop .tlw
aperture in the centre, the gas burns poorly hecause there 1s a
restraint to the supply of air., -

The lisht afforded Dy candles and lamps does not differ
essentinlly from that of the ordinary gas burner. The same
clements which constitute the one are present in the other—
they all owe their luminosity to combustion. A pctml.om-n
]:uﬁp burns imperfeetly without a chipuwy, but when this Is
put on, a strong draft 1s eaused, m_tppl_ymg the air necessary for
thorough combustion, and the brillianey of the flame is thus
materially exalted. .

From what has been said it is obvious that in erder {o obtain
the highest illuminating power of a flame, a plenfiful:—m}(l

what is more, a freshy—supply of air is essential.  Thus it will
lie seen that wherever light is obtained by cou}bnstmn it
deprives the air of oxygen, that clement which lias justly been
termed the © wriel ” food of animal Jife, as it is dependent on it
for existence. Moreover, in the process of combustion the air
is contaminated with certain poisonous compounds, such as
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carhonie acid, earbonie oxide, and sulphur, which, when breathed
even in a limifed quantity, are injurious to the human frame.
Another effect of combustion is the production of vapour,
formed by the oxygen of the air combining with the hydrogen,
which constifutes a portion of the material consumed. The
presence of this vapour will readily be detected if a decanter of
cold or iced water 1s rought into a room where a number of
lights are burning. The surface of the decanter will be speedily
covered with o fhick dew, eaused by the vapor floating in the
air being condensed by the action of the cold water within,

As we all desire to live in pure air, is it not strange that we
should be content to use a light which not only robs the atmos-
phere of oxygen, thus destroying its life-supporting virtue,
but actually loads it with noxious vapours, the products of
combustion ?

Considering the comparative merits of the various artificial
lights now in use, the following fable from Dr. Tidy’s ¢ Hand-
book of Modern Chemistry ” will afford some idea of the heat-
producing and air-vitinting  cffects of the different bodies
enumerated.  To this table Mr. R, IHammond has added the
effects produced by a 12-candle incandescent electrie lamyp.

TABLE—Showing the oxygen consumed, the carbonic acid pro-
duced, and the air vitiated, by the combustion of certain bodies
burnt so as to give the light of 12 standard sperm candles, each
candle burning at the rate of 120 grains per hour :—

R s s Heat

Bu;}]tléocaﬁ']:ﬁe{:ght (,ub:)cffeet Cubic feet &'&ﬁﬁﬁi Cubic feet| produced

equal to 120 gri;ins oxygen of air d acid 21. ’}"'1 in Ibs. of
per hour, consumed, COPSUNEL | ypaduced, vitiated. | water

raised 10¢F

Cannel Gas. ... .. 3-30 16-50 201 217-50 1950
Common Gas ....| 545 | 1725 | 321 348-25 | 2786
Sperm Oil ......}] 475 2375 | 333 | 35675 | 2335
Benzole ........ 4406 2230 34 376-30 232:6
Paraflin ........ 6:81 34-05 4-50 48405 361-9
Camphine ool GG L 3325 | YT | 51025 | 32571
Sperm Candles ..} 757 | 3785 | 577 614-85 | 3517
Wax .......... 81 42:05 590 632-25 3831
Stearie.......... §-82 4410 625 66910 3747
Tallow..........] 1200 G0-00 873 933-00 5054
Electric Light....| mnone none { none none 13-8

1"}'0111 this table it follows that an ordinary gas burner con-
suming 5 cubic feet per hour absorbs nearly 51 cubic feet of
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oxygen per hour, or, in other words, it deprives 17 cubic feet of
air of its oxygeninan hour. But, ashas been alveady pointed out,
gas not only deprives the air of its health-giving oxygen, but it
contaminates it with poisonous com ounds which are more or
less—according to the extent to whicL they exist—injurious {o
animal life.  Dr. Tidy considers that the contamination of the
atmosphere in a crowded theatre at the end of the performance
may be regarded as distressing; and many of us experience a
disinclination to go to the theatre because of the inconvenienee
suffered from the heat and vitiation of the aiv caused by the gas,
wroducing headache and oftentimes, giddiness. The effeets of
|1e:1t and vapour from combustion will be readily deteeted ina
wareroom or shop, the lower portion of which may be only at
a temperature of 60° to 70°% in consequence of the hot-air
aseending, the temperature near the ceiling will probably be from
130° to 140° \VH]CII, therefore, goods, books, &e,, are placed
in such high loealities it caunot be wondered at that they become
injured or destroyed, Indeed, referring to the amount of water
generated by the gas flame, it is stated on authority that sixty
aas jets will produce on the lowest computation two gallons of
water per hour ! Thus it is we often see on a December even-
ing streams of water trickling down the windows of shops
brilliantly lighted by gas.

Turning fo the table above quoted, we find that clectric
lighting by incandescence produces absolutely none of the evil
effects just enumerated. There is no oxygen consumed, no
carhonie acid or other compounds given off, and, consequently,
there is mo vitiation whatever of the atmosphere; and, as
to the heat-producing effects, the table shows that the air of a
roomn lighted by gas is twenty times more heated than if lighted
by incandescent electric lamps. Irom this it will be readily
seen how conducive to health and bodily comfort are the condi-
tions fulfilled by eleetric light in contrast with all other illumi-
nants. And not only is the health and bodily comfort affected by
the influence of artificial light, but the temperament also; andt
is very remarkable to notice the difference in ihe effect produced
by gas light, and electric light, on the spirits of those obliged to
work long hours at night. A Drilliant light, we all know,
exercises a cheerful influence on the animal spirits, and electric
lighting affords unusual facilities for acquiring a higher degree
of illumination without the accompanying heating and air-
vitiating evils inseparable from gas and petroleum,

It has been said, as an argument against the use of electric
light, that it is injurious to the eyesight, and, therefore, can-
not be considered as conducive to health. This argument is
more imaginary than real, and has no foundation in fact. As
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compared with ofher lights, electric light is less injurions, when
used wnder proper conditions.  True, an unsteady or flickering
light has an ill effeet on the sight, and electrie lighting on the
arc system is open to this objection, a defect which, however,
will, doubtless, be remedied in time,  But the incandescent system
leaves nothing to be desived.  The light is pure, soft, and white,
and is absolufely steady in its action.

It is this system which concerns us at present, since it is the
most suifable for indoor purposes, and consequently bears directly
on the question of health. )

The flame of a candle, or a gas flame, is not absolutely steady,
although considerable improvements have been made in gas-
lighting, during recent ycars, by the introduction of better
burnersand moresuifable globes; but in some cases—for instance,
in factories—globes cannot be conveniently used, and the flame
is ever subject to drafts, causing a disagrecable wavering or
flickering in the light. It is impossible that the light of the
incandescent clectric lamp can be affected in this way.

The glare of the clectrie light is also commented on as being
ohjectionable ; but this is only applicable to the ave light, and
even this form readily admits of being shielded in ground globes ;
and as it is only suitable for outdoor use and for large buildings,
it is not necessary here to say much about if. It might, how-
ever, be suid en pussant that we have no right to stare at the
clectric are any more than we have to stare at the sun, which
makes our eves weak, and ofherwise inconveniences us. A
strange story was told in the newspapers a few days ago, of a
boy, aged about 14 years, who, for a wager, stared at the
sun for some time, and died the same night in great agony.
Professor Pickering, a German savant, vecently made an investi-
gation into the canse of weak sight amongst the students of his
university, and traced it to the heat given off by their reading
lamps, which dried up the humours of the eye. Seeing that thcé
electric light gives off but a trifling degree ‘of heat it is, there-
fore, far preferable in this respect, aud far less injurious to the
sight than gas, oil, or candle light.

x\l:l!l‘\: institutions thronghout the country are now lighted by
electricity, and in every single instance with the most beneficial
1'?51"“5 to the health and comfort of the people who work by its
aid, )
It would be impossible in a small space to describe the light-
ing wrrangements in these institutions, but the author mn\? be
permitted to refer to one installation which has been working
under his charge for the past nine months, and which will serve
as an illustration for many others. The installation referred
to is that of the offices of the Irish Times. The composing
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room here forms one large apartment measuring some 60 by
40 by 70 feet in height.  Before the introduction of the
clectrie light, this apartment was lighted by 100 gas jets, and,
remembering that one gas jet consumes as much oxygen as five
individuals, and adding to this the effects vesulling from the
breathing of the compositors, together with the long honrs of
night during which the work is cavried on, we can readily con-
ceive how extremely unwholesome and unhealthy must  have
been the aiv of this apartment,  Indeed, as a matter of fact,
the emplovés frequently suffered from ill health and discom-
fort, which they usually atiributed to the vitiated state of the
atmosphere, and it was not unusual to have several out on sick
leave at one time. This was especially noticeable in summenr.
The temperature of the apartment frequently ran as high
as 85° in winter, and 95°insummer.  The discomfort occasioned
sometimes in summer was very serious indeed, oftentimes ren-
dering it impossible for some of the men to carry on their
business for the usual number of working hours.

Since the introduction of the electric light the condition ol
things is entirely changed. The atmosphere is pure and
healthy, the thermometer ravely marks higher than 70% during
the night, the light is bright and perfectly steady in its action,
the health of the employés good, and their spirits cheerful and
buoyant, many of them being able to work for considerably longer
hours now than formerly, and the sick list has all but disappeared.

This proves that not only from a sanitary, but also from a
commercial point of view is the introduction of the electric
light bencficial,

Tt may be argued that a proper system of ventilation would
vender the use of gas harmless; but the question of ventiln-
tion, although apparently so simple, is difficult to deal with.
Sometimes arrangements adopted to ensure a good supply of
fresh air may be admirable in' calm or warm weather, and just
the oppusite in cold or boisterous weather.  Again, n means of
ventilation may work well for a period, and, wnexpeetedly,
perhaps, owing to a change in the wind, instead of the noxions
products of combustion passing off, the wind rushes in with
oceasional gusts causing the flame to become agitated and
smoky and the air is vitiated to even a greater extent than
otherwise.  With the clectrie light the difticuliy of ventilation
is reduced to a minimum,

Amongst other advantages of the electric light, which,although
not strictly relating to its sanitary aspeet, have, nevertheless, an
indirect effect on health, may be mentioned the following :—
Plants grow in rooms lighted by it, and cut flowers exhibit
their true colours, and do not quickly wither; paintings show
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their natural tints and colours to better advantage. Its influence
. - - o ¢ '
on the lwultlmf chiliren is incalealable,  An electrically-lighted
nursery, even if the light remains on all night long, is freeofrmn
.- . 0 LAY L} . = )
the noxious vapours produced by eandles or gas. The eleetrie licht
:llsi) lclluls 1tisu i.lu :ll'{i.lh'll(‘. treatmentin the most admirable \\21\'
n the adoption o s eleetrie 1 herefore, w i1 the
i the @ I on ¢ ‘HIL.‘LI(_LH.IL light, }hutfmc, we fulfil the
ollowing important considerations :—-We do not deprive the
air of oxygen, so necessary for our health and comfort : we do
, o R s . R PR ?
not adulterate the air with perunicions compounds of any kind :
we :l}'uul the accumulation of vapour; only a small deoree uf
heat is produced ; and we facilitate the means of ventilation

In fact, by means of clectricity we have at last obtained an
artificial light, whicli is nearly all that could be desired ; and
regarded from a sanitary point of view alone, its (l(:velopmenfz
and introduction should command onr warmest sympathy and
carnest support, '

It may be expeeted that some reference might be made here
concerning the expense of the eleetrie light, but since the subject
has been dealt with chiefly from a sanitary point of view, and
as the question of first cost and maintenance volves considera-
tlplls which could searcely be fairly treated in a paper of this
kind, the author may be excused for not entering into details or
comparisons of cost,

; So long as clectrie llg].ltlng 1s carried on in isolated installa-
1]0!115, it will be found difficult, no doubt, to compete with its
older rival, although there are cases where the cost of such in-
sta!lnttmns compares favourably with gas, The expense of
maintenance by isolated highting is governe 1
c(;"gi([-u t' L-'IJ_) 1:{:;] If‘(.(l hgh‘tmg 15 governed entirely by local
nsiderations, "here the light is required only to a Timited
tl.\(gcnt-—su_y 100 incandescent lamps burning for less than
; OObhmu‘s per anmun-—the cost will probably exceed that of
ig.ls, fut wll\wrc the number of lamps reaches 200 and the num-
er of working 'S s t y
o o1 working hours amounts to about 2,000 per year, then
ctrici )l\u undoubtedly beat gas. It is, however, unfair to
compare the expense ighti - isolated ins i i
thqtl : l?(:](,l_t\pclnsjg of lighting by 1::0|.|fu_l installations with
it of lighting by means of a well-established and elaborate
s_ssiem, \\'hlnlsc existence is founded on the experience of half a
century, wever, In consideri i ‘
o J q(l\’fl v ;,‘\::1‘ A m‘](fnlm(].umg the question of expense, the
superor adve ntages which we have endeavoured to point out,
v wrent in the electric system should entitle it to a higher price
Ifrli‘ll all other systems of artificial illumination.

\ 16 'rll.mc will come, however, when the clectrie current will
|} 3 4 AYICFEY ¢ a * 1 H
nLa ‘s.upp.lul on a large and comprehensive scale, and when its
\\'I'Llilts \l\lll be fully appreciated by all; then the question of cost
e longerform an insuperable barviertoits universaladoption.
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Sir Rounerr Rawnixsox, C.B. (President of the Congress), said
that {wo important questions were its certainty n lf‘sol_ntllltl | 113
economy. With regard 1o the former question, “It'! clcc} 'lflcl }'t, 1 r't"'l
on repeated oveasions gone oul suddenly, There was a fie (l _;n it 1]1&
special purposes, but it was not 1_10.:11'1)‘ 50 cheap as gas, and it wou
be very diflicult indeed for electricity to compelo w ith gas,

A discussion followed, and

Mr. J. Axanro Fair, in vreply, said that no donbt there were st i!l
some ditficulties which impeded the successtul and economical appli-
cation of the eleetric light, but it should be remembered  that. difti-
culties had always to be overcome in the in roduction of every new
industry, and those atiending electric lighting wero being removed
from time to lime, as eleetricians gained experience by actual prac-
tical work. s to the accident which oceurred at the Tlealth l“llnlb'l-
tion, it simply arose from the attendant n.lcmmousl_v |n]§10111g b(-)t 1 his
hands at one time on or in conneetion with the opposite Drushes of
the dynamo, thus receiving through his body the current t\'h;ch \'.'las
being generated to feed some 23 arc lamps. 1t nlpplvarali it tule
unhappy man had been caut ioned against placing both hands on the
machine, and the accident was wholly due to 131'g11g(:11§.‘e. )

During the reading of the paper, Mr, Fahie exlub:ivd nsspemn}en
of the spectacles or goggles recent ly devised by Dr. W. ]l... Stone, for
the use of electrical engincers and others connecled with electrie
lichting. These gogeles have blue glasses in the front, and are pro-
vided with side glasses tinted red. When looking at the 11.10:111(105?0.111t.
light the Dlue glasses are used, and thg red rays ncni'ra]w.cd , while
for the purpose of examiuing the are light the red side glasses nlr;e
turned down and both are used, by which means any danger to the

eye arising from excess of blue rays is obviated.

On « Temporary Lospitals,” by IlowaRD PexTrAxD, DA

THERE are fwo main classes of temporary lospitals—
1. Those that are built on the path of an epidemic,
1. Those that are built in the belief that permane
nitals are a mistake. o . .
! The first may be suitably termed isolation hospitals, as ni
them it is proposed to isolate the patients from the public and

if possible from one another. N
!As a general rule they bear the marks of hasty consideration,

nt hos-
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and in no ease show an advance proportional to that of perma-
nent hospitals ; whilst their remoteness has often entailed great
inconvenienee.  These two evils may be eliminated if we apply
to them the principles that guide us in the design of permanent
hospitals, and adopt some means of rendering their nearness
comparatively harmless.

Several materials offer themselves—

. Galvanized corrugated iron.
Wouod.

Tiles,

Slates.

Concrete.

Felt.

. Willesden paper.

& b

--IC‘:E.WA

The first, used by itself on a framework of iron, or even
wood, though proof against infectious matter, is too good a
conductor; and the second, as well as being the inverse, is too
liable to decay, considering its price,

A construction in the form of external iron sheeting and
internal wood sheeting is an improvement, but with Willesden
paper lining would be better still,

Slates and tiles nailed to boarding or battens on framing, and
lined with wood sheeting, are more permanent than the last, but
not so clean or so easily veatilated in the framing space.

Conerete or cement is not suitable, except in the form given
to it by Mr. Lascelles, which consists of thin slabs screwed to
wooden framing, It is good, but cemented to concrete framing
as supplied by Mr. Lascelles, it scems lIess liable to infection.
It may be lined with thinner slabs if desired. Concrete, how-
every in either form, or wood lined iron is, on account of its
comparative expense, more suitable for hospitals of Class 11,
than for the cheap temporary buildings of Class I Plastering
may of course be used, but it should be executed on corrugated
wire netfing and not on laths,

Felt and paper remain, .

The former requires wood sheeting for a foundation, whereas
the latter does not, and, moreover, is capable of harbouring
vermin and infeetion to a large extent.

Willesden Paper would, thervefore, seem to be the best
material for ¢ Temporary Isolation Hospitals.” It is an ex-
tremely bad conductor, has.a very liard, smooth surface, and
considerable strength,

Willesden Paper is much less combustible than either wood
or felt, and burns with ditficulty.
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Tauking the framing as constant in value, these materials are
worth per square foot laid—

Galvanized Corrugated Iron ... PN
Wood Sheeting ver TR L X
Tiles ... vee Tl
Slates ... v 0dd.
Conerete Slabs (external) ... eer i,
” » (internal) .. e A3,
Willesden Paper vos e 20

The cost, then, of the various coverings, exelusive of the
framing, is as follows :

Tiles lined with wood sheeting T ST
Slates ,, - ” we N
Conerete slabs, externally and internally ... 104,
Galvanized iron, lined with wood sheeting ... 10d.
Galvanized iron lined with Willesden paper... 84

Willesden paper alone... w24,

Willesden paper is, therefore, the cheapest, as well as being
otherwise the most snitable for “Isolation Hospitals” for
epidemics.

The Ilealth Committee of the Corporation of Liverpool have
just used a large quantity of this paper in the construction of
hospital huts,

The next question is as to the hest form,

All authorities are agreed that whatever disadvantages some
of the details of the Tollet System in permanent hospitals may
entail thatits intrinsic meritliesin its providinganopen basement.

This, which is a difficult and expensive requisition as advocated
by M. Tollet, is almost a necessity in a timLcr structure.

The whole concern could be carried on a few timber or H
iron posts, planted in lumps of conerete or driven as piles.
Underground air would thus be climinated at once.  So far
we follow M. Tollet, but from this point we must borrow Bur-
don Sanderson’s idea of annular wards as proposed in his evidence
on the “Small-pox and Fever Hospitals”” J)ommissi(m, and Dr.
Richardson’s idea of the wholesale disinfection of hospital air,
as proposed in a paper in Vol. 1L of the Transactions of this
Institute.

If these buildings ave to be in a populous district they must
at least be rendered as harmless as an ordinary hospital, and
this can only be done by a whole or partial application of Dr.
Richardson’s idea. This again canmot he practically realized,
except in an anmular ward, where air is drawn from the external
circumference through the ring, and the infernal circumference

into the inner circle, and upwards and ountwards through a
disinfecting aspirator, such as a brazier of glowing pumice, or a

H, PEXTLAND, 317

hot ving of bhunsen burners, in connection with a spiral drain
ventilator, charged with sulphurous acid, o
Curves, again, cannot be very easily realized in timber, so we
must replice the civele by a convenient polygon, which 1’11-1\' be
sub-divided to any extent desived.  The nc('trﬁnp:uwimr (lin‘t;mm
shows an attempted solution of the problem for four ]iltielﬁs(
Many nurses might be required for four cholera patients .}.)ut
one for every two patients is the maximum which should élee )
in the Isolation Hospital, the others heine accommodated illl
an isolated administration building, or inbthc main hospital
according as the Isolated Hospital was an independent il‘v]stit‘u:
tion or an offshoot. ‘
A verandah runs round the whole to afford dry intercommu-
lli(;‘.'[l";i(!lfl‘, (‘il('!l !'00]1;1 having a protecting poreh,
1e foul airis: sentrated in a central ¢ i :
from heneath l\\']lwl::m;}tl;ng:el'ﬁitlll::l \I{BLIL;I:I ey b Lo mc}']ed
from beneath, w ating, ventilating, and disinfecting
apparatus is placed.  But the nurses’ rooms have no openings
to this, their ventilation being effected in the usual manner by
A window; a sheet iron diaphragm protects the stoker
from the foul air; an airtight pane in both partitions
enables the nurse to view lier two patients.  The heatine
could be effected cither by a stove in each room (stoked ‘frmﬁ
the centre) and all gathered to the central shaft, or more
expensively by a central stove, and a coil of hot water i)ipes with
a stop-cock, placed similarly 1o the stove, or else to warm the
1nc9ming air,  Such a building, which conld nccommm‘late six
patients on an emergency, would cost about £160, including lmat.—
g and \'cutlln‘ti_ng, and would, with slight repairs, last 20 years
in thorough cfficiency and much longer with partial renewals
As the wall space of cach room on the central clnmb.er
must hzn:c an inferior limit, and as the area of a 1‘;3“11]‘11‘
polygon increases more quickly than its periphery there is a
superior limit to the number of patients that can be flcconl:
modated in one such Isolation Hospital,  This number 1.11‘1 " be
easily caleulated for a particular case, o
:\=\\'(:|'l{|!1g area per room required in central chamber.
=convenient wall space on central chamber per room
n=number of patients, .
=ratio of nurses to patients.

AL = P (e etz
T,

1 _'.31.]__
—— +tan -1]2
f i+r oy
for the values 11, 5, 4, 3. n=4 which with two nurses may be
accommodated in a hexagonal hospital. ‘
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In the most advanced types of modern hospital construction,
it is now usual to isolate the wards from one another and the
administration. A large hospital might thus be laid out, consist-
ing of anumber of these polygonal units, disposed round a central
administration, and connected thereto and to one another by a
light tramway or passage under cover, and telephones.  Were
single wards dispensed with the cost would be proportionately
reduced 3 but a shilling per week per bed is all that need ever
be spent to provide cflicient hospital accommodation for any
class of patients.

Class IL Dbrings us face to face with the hospital of the
future,  What this may be it seems hard to predict, but in view
of the radieal changes in hospital construction during the last
fifty years, it will at least be admitted that another generation
will see still further changes,

From the time that Irichsen first drew attention to the evils
of “lospitalism ” down to the present, when most of us accept
Pastewr’s theories as gospel, there las been a gradual series of
attempts to climinate infeetions matter and infection holding
matter from the vicinity of the patients, and the last to be
removed will possibly be the hospital itself. But as the hos-
pital itsclf, like air, is a constant necessity, the operation could
only be performed periodically.

The period, which is known for air, is unfortunately not
known for wood, conerete, plaster, paper, &e., but must sooner
or later be determined.  This belief, which is gaining ground,
especially in Germany, points to the desivability of structures
more of the nature of the Moabite Barrack Iospital in Berlin
than of the new St. Thomas’s Hospital in London. AL Tollet,
whose expensive buildings ave mostly constructed of concrete
and iron, points to the fact that concrete walls, finished with a
smooth painted surface, are virtually incapable of germ absorp-
tion, and can, morcover, be periodically flushed with flame, or
hosed with antiseptic solutions,

But we are not as yet in a position to ascertain that any
building material, except perhaps iron, is so non-absorbent of
infectious matter,

Economy, too, favours the erection of hospitals that will last
only for a short period.  When the capitalization of theinterest
of the sums expended on permanent hospitals, and their repairs
is taken into account, it will be found that hospitals of a chean
construction, such as that of the Moabite Barrack Hospital, or
buildings of galvanized ivon, lined with Willesden paper, have
the advantage. A change of site which is often desirable, but
mpossible, could be easily effected when desived.

Hygicne and ceonomy thus point to the erection of cheap
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320 TEMPORARY HOSPITALS.

polygonal hospitals of one story, well 1‘:1350(1 from the ground on
posts, destrayed after one generation’s use, .nnd transferred
clsewhere for the next.  The principle also relieves us from the
necessity of providing for posterity.

Thesé are strong avguments, but undoubtedly the strongest
against costly permancut hospitals is the undoubied fact that in
half a century ours will be thonught of as we now think of the
old I16tel Dicu in Paris.

Should Portland cement. conerete slabs prove to be tolerably
non-retentive of infections matter, Lascelles’ (-mlstrn(-ti.un seems
the best of those mentioned, hut otherwise galvanised iron
buildings lined with Willesden papery which could have their
linings burnt and renewed, and the ron flamed every few years,
would prevail in Class 11 .

In this class of hospital a greater number than six in cach
polygon should probably be attempted, but for large numbers,
with & central adminisiration and schools, the general scheme
should be identical with that mentioned for Class I .

It is for the public to choose whether they will exercise their
benevolence in this manner, which ceeteris paribus would afford
more relief than the present system, or in raising monuments
which, however in accordance with the most ad ':_mcul scientific
views, may vet, for aught we know, propagate discase, and will
most assuredly be despised by posterity.

Sir Ropert Rawrixsox, C.B. (the President of the Cﬂllgl:PSS),
said this was one of the best papers he had listencd 1o, and he wished
{he promoters the best possible success. All his sympathies were with
cheap temporary hospitals, Yiere was a proposal by which a man
could have restoration to health in a hospital where the cost would
only be 1s. each bed per week.

SECTION III.
CHEMISTRY, METEOROLOGY AND GEOLOGY.

ADDRESS
By Cuarnes A, Cameroxn, F.R.C.8.1, C.8.8.Caxs.

PRESIDENT OF THE SECTION,

That abnormal food is a factor in the production of disease
and death in man is a fact acknowledged from time immemorial.
The divinely inspired laws promulgated by Moses, direct that
the flesh of animals that have died from disease shall not be
used as food. They also prohibit the use of blood as food—a
remarkable prohibition, when it is considered that it is chiefly in
the blood that the virus of so many dangerous diseases circulates.
The writers of the Babylonian Talmud make frequent references
to the subject of diseased food, and clearly recognize the
difference between the flesh of an animal affected with a specific
disease, and that of an animal injured by purely accidental
causes,

It is only within a very recent period that the particular
causes which render both animal and vegetable food unwhole-
some or actually poisonous have been scientifically investigated.
The information gained, though a substantial addition to our
knowledge of the wetiology of disease, is still, in many respeets,
very imperfect.  The further clucidation of this interesting
subject offers a wide field of enquiry to the microscopist, the
chemist, the pathologist, and the bielogist.

For the purposes of this address 1 shall arrange diseased
and otherwise unsound food into five classes :—

Ist. Vegetable food infested by fungi and other parasities,
chiefly miscroscopic.
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