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PRACTICAL SUGGESTIONS

AE TO

THE WATER SUPPLY, DRAINAGE, AND SHEWAGE
DISPOSAL

FOR

LUNATIC ASYLUMS,

HY °

Mr. ROGERS FIELD, M. Inst., C.E.

-Tae following remarks are only what the title implies, viz,
“ suggestions,” and as a consequence many natters of importance
are not even referred to, and the matters that are mentioned
are dealt with exceedingly briefly.

Water Supply.

(1.) If an adequate supply of good water ean be obtained from public water-
publie waterworks, and at a moderate cost, this will probably be works.
the best plan to adopt. Generally speaking, however, a special
water supply will have to be provided.

(2.) In designing a scheme of water supply, the first question Quality of
to consider is the quaht:,r of the water from the proposed source Fﬁ*ﬂm 4
of supply as, if there is the least doubt about the quality, much analysis ot
the best way is to look out for another gource. It should be borne sn infailible
in mind that according to the lighest chemical and sanitary Suide.
authorities, chemical anulyﬁlh of itself is by no means an infallible
guide as to quality. If the water is undoubtedly bad, or if it is
of such excellent quality as to be absolutely hu},rcrnrl suspiecion, it
may be possible to pronounce a definite opinion on it from the
analysis, but in the vast majority of cases which occur in
practice, when the water is between these two extremes, the
results given by the analysis require to be supplemented by a
careful examination, on the ground of the surroundings of the
source of supply.

(3.) It is a good plan when having the water analysed to Aection of
have special tests made as to its aetion on metals as the result water on
may affect the kind of pipes to be used in its distribution. For ™
_ instance if the water has any considerable action on lead it will

be unsafe to use lead pipes for the drinking or domestic supply.
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Other waters eorrede iron pipes to such an extent that special
precautions have to be taken.

(4.) The following arve the chief sources from which water
supplies are derived, viz, ;—

Wells,

Springs,

Gathering grounds,

Ri\'ﬁ]'ﬂ or stroams,

Rainwater eollected from roofs,

(5.) The most usual sources of supply for asylums are wells.

These are generally divided into shallow wells and deep wells,
and though the distinetion between these is not very clearly
defined, it may be said broadly that shallow wells generally
draw the water from superficial beds of drift or gravel lying on
impervious strata, and decp wells draw the water from deep-
seated water-bearing geological strata.

(6.) Shallow wells are very liable to pollution besides generally
oiving only a variable supply of water. They shounld therefore
not be adopted, as the source of water supply to an asylum,
and no site for an asylum should be selected where the supply
would depend on such wells. In exceptional cases where
shallow wells are used for the supply of out-buildings, &e., not
only should it be ascertained that therer are no souress of
pollution in their neighbeurhood, but the direction of the flow
of the underground water should always be carefully determined
and considered with reference to any sources of pollution at a
distance. If the direction of the underground flow is from the
source of pollution towards the well, there will always be danger
of the water in the well being polluted whatever precautions may
be taken. If on the other hand the direction of the underground
flow is from the well towards the source of pollution, the same
danger will not exist.

(7.) The most usnal sources of pollution in the case of shallow
wells are leaky drains and cesspools or their equivalents (fat
traps, dip traps, &ec.),but in some cases sewage irrigation grounds
and even cemeteries are in dangercus proximity to wells,
Shallow wells are also liable to contamination from surface
sonkage, especially in times of heavy rain. This can often be
prevented by raising the top of the well above the adjoining
gronnd, and making the upper portion of the well watertight by
an impervious lining, for instance, east-iron eylinders,

(8.) Deep wells are much safer than shallow wells, but still
they are liable to pollution, and the possibility of pollution must
never be overlooked. Pollution by suirface infiltration ean, of
course, be easily detected and prevented in the way explained
for shallow wells, but the pollution of the underground source of
supply is a much more insidious matter. It is impossible to
give any general rules for the investigation of the possibility of
the pollution of the underground water, as so many eonditions,
physical aud geological, have to be taken into account, but there
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are two main eonsiderations which should never s forgoiten.
First, there i3 the question referred to above of the direction of
the low of the underground water, whether it is from or towards
a possible source of contamination,  Seeondly, there is the question
of the effect produced by punpinz. The latter is so important
that it requires special notice.

(9.) When eonsiderable quantities of water are pumped from
a well not only is the water lowered in the well itself, and in
the porous strata immediately surrounding it, but the under-
ground water at a eomsiderable distance is aftected and gradually
drawn towards the well. A funnel-shaped depression is thus
ereated in the underground water, and the depth of this depres-
sion and the distance to which it extends around the well will
increase .with the quantity of water pumped from the well.
Consequently a well which may b2 quite safe from pollution,
when only a small quantity of water is drawn from it, may be
unsafe when large quantities arve drawn from it, as in the latter
cass the sphere of influence will be largely extended.

(10.) If water collected from springs is used for the water
supply the question of possible pollution of the underground
water must of course be considered as in the case of wells. It is
also important to bear in mind that the amount of water yielded
by the spring will have a seasonal variation, generally yielding
least in autumn and most in the early pariof the year. The only
safe way therefore to estimate the amount which a spring ean
be depended on to supply is to have a series of gaugings taken
extending over a considerable period, including the autamn, so
. as to ascertain the minimum yield during the year. Attention
must also"be paid to whether the season immediately preceding
the gaugings has been unusually wet or dry. If the previous
season, especially the winter, when percolation chiefly takes
place, has bean unusually wet, the yield of the spring in the
ensuing autumn may be higher than usual, and thus be far from
representing a true minimum,

(11.) Water collected from gathering grounds is frequently
adopted as a source of supply in the case of towns, but it is not
generally available or desirable for asylums. There may, how-
ever, be instances where it could be adopted with advantage, and
in such cases some of the chief points to be attended to are as
follows :—

(a.) The gathering ground from which the water is collected
should be such that there is no danger of the water
being polluted from sewage or manure or the droppings
of cattle or any other source. Hardly any land except
uncultivated ground, such as is found in mountainous
districts, will fulfil this condition.

(b)) The gathering ground must be sufficient in extent to
supply the requived quantity of water in the driest
year. In calculating the quantity of water that is
required, it will generally be necessary to take into
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account, not only the water which is necessary for
use at the asylum, but also that which is necessary
for © compensation water,” 4.e.,, the water which must
be continually discharged into the stream to com-
pensate for the water that is abstracted.

(e.) There must be a suitable position for the construction of
an impounding reservoir of a sufficient size to store
the flood water, and thus egualize the annual flow.
This reservoir should if possible be at such an elevation
as to enable the water to be supplied to the asylum by
gravitation.

(d.) Ample provision should be made for the discharge of
flood water from the impounding reservoir, so that
there may be no danger, even in the most extreme
floods of the water rising in the reservoir sufficiently
high to flow over the top of the bank,

(e.) The construction of an impounding reservoir and the other
matters involved in the installation of a water supply
from a gathering grmmd are things that require the
most skilfu! engineering treatment, and shonld only he
entrusted to a professional mdn, who has had ex-
perience in such matters.

(12) In some cases the supply is drawn from rivers and
streams, but this is a source of supply which should be looked
upon with great suspicion, on aceount of its liability to pollu-
tion. If the pollution is simply from vegetable matter, this can
be removed by eflicient filtration, but it the pollution is of an
animal origin, such as sewage and the like, it is, according to the
most recent and reliable authorities, not safe to rely on filtra-
tion. Of course, it is possible that a stream may be available
whieh is not liable to pollution, but the probability is, that if the
course of the streamn above the proposed intake is carefully ex-
amined, sources of pollution will be discovered which were guite
unsuspeeted.

(13.) Rain-water colleeted from roofs forms an excellent
auxiliary supply, on aceount of its softness, for laundries, steam
boilers, &e. It is, however, quite insufficient in quantity for the
general supply of an asylum, and under no cirecumstances should
be relied on for that purpese. If, however, it is determined to
save the whole or a portion of the rain water, for the special
purposes mentioned above, proper provision of storage tanks,
&e., would have to be made, and the following observations may
in that case be found usefal.

(14.) In order to calculate the amount of water that is
available, the fall of rain in the driest year must be ascertained,
and then an allowance be made for loss by evaporation,
absorpiion, &e. The available depth of rain multiplied by the
aggregate area of the reofs will give the annual amount of water
there is available. When only an appmmmate result is required,
the following very simple rule will enable it to be immediately
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obtained. Tf the area covered by the roof in square feet be
multiplied by the average annual rainfall also in feet, and the
result be divided by 100, it will give the average supply in
gallons per diem, that may be depended on in a very dry year,
Thus assuming the area covered by the roof to be 20,000 square
feet and the average rainfall to be 36 inches or 3 feet,
20,000 x 3
100
GO0 gallons,

(15.) In order, however, to utilise the whele amount of water
that is available, it is absolutely essential that there should be a
tank of sufficient capacity to eolleet the water that falls in heavy
storms, and to tide over the longest droughts, and the necessary
size should always be carefully detsrmined in each case. The
accurate calenlation of the result is rather a troublesome matter,
but it has been found by actual experience that it will be
sufficiently near for practical purposes to make the tank contain
from 2 to 3 gallons for every square foot of voot area.  In the East
of England, where the rainfall is small, 2 gallons per square foot
will be sufficient. In the West of England, where the rainfall is
greater, from 2} to 3 gallons per square foot will be required.
Taking as an example the case previously mentioned, where the
rainfall was assumed to be 36 inches, at least 2} gallons per
square foot ought to be allowed, which would make the total
capacity required for the tanks equal to 20,000 x 2} or 50,000
gallons,

(16.) Another point of importance is to prevent leaves, soot,
and other refuse off the roofs, from entering the storage tank.
The simplest way to effect this is to have a rough filter or
straining chamber constructed, through which the rainwater
passes before running into the tank. This chamber should
consist of two portions, the first portion being merely a settling
chamber, which will intereept the greater part of the refuse, and
the second portion being a rough filter of small well-washed
stones.

= 600, and the daily amount available is therefore

Size required
for rmin-water
tanks.

Rough filter
for rain-water.

(17.) The quantity of water required for the general supply of Quantity of

Asylums varies in different easzs.  If undue waste eould be pre-
vented, from 30 to 85 gallons per head per diem ought to be an
ample allowance, but the difficulty in preventing a large amount of
waste is so great, that generally from 40 td 50 gallons are requived
Even this amonnt may be exceeded unless proper precautions are
taken to eontrol the waste as far as practieable by the use of
suitable waste-preventing apparatus, and by constant super-
vision,

A minimum supply of at least 40 gallons per head per diem
should therefore always be secured, and no site should be
selected in which this quantity cannot be obtained in the driest
season,

(18.) It is impossible within the limits of these suggestions to
go into the details of construction of waterworks, but a few im-
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portant points may very briefly be alluded to. The engine and
pumps for raising water, especially in the case of deep wells,
shoald be in duplicate, otherwiss a break down may leave the
asylum without water. The water supply arrangements shonld
be designed so that the quantity of water supplied can be
measured, Filters of any kind to purify water must be arranged
so that they can be regularly cleansed, or they will become
pollutors  Service reservoirs should be covered, but be fully
ventilated. The overflow pipes for reservoirs or tanks must not
join any sewage drain, but should discharge with an open end
on to the suface of the ground, or into an open ditch. Cast-iron
pipes, coated at the foundry with Dr. Angus Smith’s composition,
should be used for the mains. Water-pipes must be laid at a
sufficient depth below the ground to seeure them against frost,
say not less than 2 feet.

(19.) Water-closet cisterns should be quite distinct from
eisterns supplying drinking water, or those supplying sinks,
baths, and lavatories, Drinking water cisterns should be con-
stracted of slate or iron, vot of lead. They should be situated
in carefully selected places, well lighted and easy of access,
and should have movable mateh-board eovers, and be protected
from frost if in exposed positions, The overflow pipes of all
cisterns should discharge through an outer wall into the open
aiv. If the building is supplied direct from a high pressure
main, it is best to have the taps whieh are or may be used for
drinking water, connected direetly with the main. All water
pipes should be fixed on the face of the walls or in open chases,
so as to be easily accessible, and when exposed to frost should
be wrapped with slag-wool and eased. Stop cocks should be
provided on all the principal lines and branches. Common plug
draw-off taps should not be used, but those of the serew down
principle, or self closing spring taps.

Drainage.

(20.) Before designing a system of drainage the question of
the disposal of the sewage should be consideved, not i}l'?lj’ because
it is essential to provide for the proper disposal of the sewage,
but also because the particular arrangements adopted for the
disposal may largely gffect the design of the entire scheme,
especially as regards the levels and directions of the drains
As explained in the Commissioner’s suggestions and instruetions
about sites a position should if possible b2 chosen for the Asylum
sufficiently elevated to admit of the application of the sewage on
land by gravitation. Some information with reference to this
question will be found wunder the head of sewage disposal,
page (13). oot |

(21.) It is generally desirable to divert the rainwater, at any
rate for the most part, from the sewage drains, and for this
purpose to have a separate system of rainwater draing. In most
cases it is advantageous to collect the rainwater in tanks for use
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for boilers and laundry purposes. If this is not done the rain-
water drains must dischavge into ditches or water-courses,

(22.) The following are some of the main points to be borne
in mind in designing a good system of sewerage.

(@) That the sewage must bs rapidly removed fmm the |
buildings, and the drains be “self cleansing,” so that
there is no stagnation or eollection of deposit in them.

(b.) That the draius should never pass under buildings where
it can possibly be avoided, and when such passage is
unavoidab'e, special precautions must be talken.

(¢.) That the draivs should be watertight, so as to void
pollution of the soil,

(d.) That the drains should be realily accessible for being
examined, tested, dnd eleaned.

(e.) That effective means should be taken to prevent the
eseape of any air from the drains into the buildings, or
the aceumulation of foul air in the drains.

(23.) Drains should be laid out in straight lines and with
true gradients from point to point, with m:mhule:-; or inspection
shafts at every change of direetion or gradient. These manholes
and shalts should as a rule have movable iron covers at ground
level (not buried beneath the ground).

(24.) Drains should not be made larger than necessary, as the
larger the deain in proportion to the quantity of sewage passing
throngh it, the less the power of the sewage to carry solid
matters along, and vice versd. Where the rain-water is for the
most part diverted from the sewage drains, and the falls are
fairly good, a 9-inch drain will be sufficient for the outfall from
the largest asylum, and a 6-inch drain suflicient for that from
a small asylom. If much rain-water is admitted to the sewage
drains, special caleulations must be made to determine their size.
In the case of the branch drains from clozet bloeks, the governing
consideration is not the amount of sewage passing down them,
but the foreign substances passed into them by the patients, and
it is gunemﬁ; advisable to make such branch drains G-inch,
though 5-inch if that size could be obtained would often answer.
Both 5-inch and 7-inch pipes, though not generally made in
stoneware, ave very useful sizes.

(25.) The falls of the drains should, wherever possible, be
sutficient to render them self cleansing with the small amount of
sewage that ordinarily passes down them. It has been found by
experienco that the following gradients will effect this: 4-inch
pipes 1 in 30; G-inch pipes 1 in 40 ; 9-inch pipes 1 in 60; and
the falls ﬁlmul I therefore approximate to these graduula as
closely as circumstances will allow, though much flatter gradients
will be satisfactory if systematie flushing is adopted. Where
fall has to be economised drains near the buildings should have
a greater fall than those at a distance.

(26.) If the available fall is not sulficient to give the gradients
above mentioned, provision should be made for systematic daily
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flushing. 1In the case of branch drains, it may often be sufficient
to arrange that one or more baths which are regularly used
should have larze outlets, =0 ns to dlﬂchargﬁ sufficiently rapidly
to flush the drains, but in the ese of main drains automatic
flush tanks should be adopted. Iiven where gcod falls are
obtainable it is very advantageous to have antomatic flush tanks
at the heads of the principal drains.

(27.) 'The stoneware drains should be of best glazed stoneware
pipes, and may be jointed with portland cement or have an
approved patent joint. Clay joints must under no eireumstances
be used. The drains should as a rule be laid on a continuous
bed of portland cement concrete near buildings, and on soft
ground such a conecrete bed is essential everywhere,

(28)) Iron drains must be constructed of heavy ecast-iron
socket pipes cvated with Dr. Angus Smith's composition, and be
of the following weight per 9-foot length ; 4 inch pipe 1 ewt.
2 qrs.; 6-inch pipe 2 cwt. ; 9-inch pipe 4 ewt., The pipes must
be examined before laying to see that they are free from rough
projections inside, and be properly jointed and caulked with lead.
Unless the ground is very firm the iron drains should be laid on a
concrete bed or conerete piers. Iron should always be used for
drains which pass beneath hulldmgs and it is advantageous to
use them in many other positions, espeeially in slippery ground

(29.) All drains must have the inside surface, especialiy at the
joints, wiped out smooth and clean and be left thnmuvh]y water-
tight. The water test should be applied not only when the
work is in progress, but also after the work is completed, so as
to test manholes as well as drains.

(80.) Manholes should be sufficiently large to allow a man to
uze drain rods in them, a good average size being 3" 0" x 2’ 6
in the clear inside. The inside surface should Le rendered in
cement 2 feet up from the channels and the bottoms made water-
tight. The “benches” should be formed so that a man em
stand cn them, but at the same time should have a slight incline
to the main channel. Curved channels should have extra fall,
and all channels and curves must be tested with water to see
that they will discharge the sewage properly without splashing
it about. Deep manboles should be ventilated as near the top
as possible, or an acenmulation of foul air will take place in them.

(31.) The air communication between the public sewer or
outfall and the drains round the buildings should be severed at
one or more “disconnecting ¥ manholes, ~ These manholes should
have at the outlet a specially designed seli-cleansing siphon trap,
with a cleaning Lranch above it to give access to the drain
heyum‘l the trap. The cleaning brarch should have a “Stan-
ford ” inspection cap, the stopper being prevented from failmg
out by a thin fillet of cement round it which can be easily
chipped off when required. The manhole must either have an
open grating as a cover or be ventilated by a pipe.

(32.) The drains must be amply ventilated by openings, so
arranged as to a create a current of air through the drains, At
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a distance from the buildings simple openings at or near the
ground level, in connection with the manholes, will generally
answer the purpnse, but the openings must be so arranged that
dirt eannot fall into the drains. Near the buildings or in the
airine coarts ordinary surface ventilation is generally inad-
missible, and a system of low level air inlets and high level air
outlets must be arranged, the inlets being situated at a few
carefully selected points, and the outlets being formed by
external pipes carried above the roof. The ventilators must be
of ample size, and in no case have less than 12 square inches
clear opening.  Engine-louse chimneys may sometimes be used
with advantage for ventilating the drains, but rain-water pipes
should not be used for this purpose, nor should ventilating flues
for drains be eonstructed in the walls of inhabited buildings.

133.) Sewage drains must not aet as land drains, but it it is
thought desirable to drain the land through which the sewage
drains pass separate land drains should be laid in the same
trench as the sewage drains, and these land drains should
discharge into a ditch or watercourse. The same rule as to
discharge should apply to land drains*which are laid inde-
pendently of the sewage drains.

(34.) Gully traps should, as a ruie, not be placed inside
buildings but outside, and in easily accessible positions. They
should have large iron straight bar gratings (not stoneware
ones). In laundries and other oxceptional cases when it is
necessary to place gullies inside a building, the drain from
the gullies should be “ disconnected ” immediately outside the
building.

(35.) In asylum work it will be found advantageous to have
the number of soil pipes as compared with closets larger than
is the usual practice in an ordinary dwelling. The soil pipes
should bz fixed oatside as nearly vertical and with as few bends
as possible, and should be eontinued up full bore for ventilation
above the roof. The top must be well away from windows, and
have a stout copper wire cage on it. The best material for an
external soil pipe is generally strong east-iron, esated inside and
out with Dr. Angus Smith's solution, eare being taken that the
pipe is smooth inside and has long sockets for caulking. A
diameter of 4 inches is generally found to be sufficient, The
weight of the 6 feet length should be at least 60 Ibs. The
joints should be very securely caulked, so as to be air-tight, the
hest way being to run the joints with molten lead. The joint
between a lead closet branch and an iron pipe should be made
by a brass “sleeve ” wiped to the lead and eaulked into the iron
pipe. If iron ecloset branches are used they wust be at least
L-nch thick, and there must not be any joints in the wall.
Brass serew caps flush inside nob reeessed should bhe supplied on
each closet branch. The connection between the soil pipe and
the drain at its foot must bz very carafully made. Tf a soil pipe
must of necessity be fixed inside a bwlding, 1t must be of lead

Land drains.

Crtlly traps,
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throughout, not less than & lbs, per foot and preferably 10 lhs,
per foot with soldered joints.

(36.) Water-closets shounld as far as possible be placed in
projecting blocks, and be eut off from the building by a neck or
lobby not less than 5 feet wide with ample eross ventilation,
There should be plenty of windows in the walls of the closet
block, and a door at each end of the neck. In some cases the
neck or lobby is enlarged and the lavatories arranged in the
neck ; but this plan is not such a good plan as placing them in
the block itself, and should never be adopted in new buildings.
The urinals and slop sinks should, of course, be in the blocks.
The closet partitions should be plrmned so that there is no post
or bar on which the patients could hang themselves. The closet
doors should be half doors, swinging “clear of the floor about

-18 inches, and opening outwards. The closet floors should be of

impervious material, such as concrete and cement or tiles.

(37.) A simple and efficient kind of water-closet apparatus for
asylums is that known as the short “ Hopper-closet.” A good
formn should be chosen in which the basin and trap are self
cleansing and the trapis not unsealed, when a bucket of water

" is quickly poured into it. “ Wash-out” closets are not suitable

for asylums, as the basins and traps generally become foul.
Excellent Hopper-closets are made in enamelled iron, very
suitable for asylums, the trap (which is also of enamelled iron)
having a flange at the outlet, and a brass ring with bolts for
making a secure joint between the trap and the lead branch.
Thick fireclay closets are also now made which will stand rough
usage. White earthenware closets may be used for the officers
and attendants, and in wards where they will not be likely to
be broken. When a stoneware or fireclay trap has to join a lead
branch, special precautions must be taken in making the juint.
A good way is to solder a brass socket to the lead branch,
to take the end of the trap, and then make the joint with
portland cement, a rubber ring or evil of tarred yarn being first
pushed tightly in. Water-closets should be so fixed that no
accumulation of filth or rags can take place behind them, and
the space under the seat should be left exposed,

(38.) Many different plans for flushing patients’ closets have
been tried in asylums, such as {(a) the mmple “gtool wvalve™;
(b) the “ seat action” ; (i) the * door action ” ; (d) the automatie
flush tank applied o 8 range of closets; (¢) the waste-prevent-
ing cistern actuated by a simple pull. The first three of these
plans cannot be reeommended. The fourth plan (automatic
flush tank) is a better one ; but if adopted it must be very
cavefully designed, and it has (amongst others) the disadvantage
that, in the case of a closet being choked and not noticed, an
overflow may take place when the tank discharges, The best
plan on the whole is the last one (waste- prcventrm% cistern) as
experience shows that the objection which is raised to it, that
the patients will not use the pulls, has not much weight. "The
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waste-preventing eisterns should contain from 2} to 3 gallons
of water, and be on the siphon prineiple, so that they dischanr,
the whole of the flush after one pull of the handle. This handle
may consist of a wooden slide with a reeessed finger hole or
projecting rounded lug, the slide working in a groove and being
attached to the pull chain or cord, which, as well as the cistern,
must be cased.

(39.) For out-door eclosets in the airving courts (if adopted) or Earth closets,
at farm or garden buildings, earth closets may be used : but it is
essential that provision should be made for regularly eleaning
them out at least once a day.

(40.) A slop sink is primarily for the reception of foul Slop sinks.
discharges and urine, and must be treated as if it were a water-
closet. Ordinary wash-up sinks must never be used as slop
sinks, but in some cases the water-elosets may be so used. As
a rule, it is best to arrange for a slop sink in a separate com-
partment in each closet block, providing rosm in the compart-
ment for pails and brushes. Slop sinks may be made of
enmmelled iron, slate, or thick fiveclay enamelled white inside.
The last of thesz materials is probably the best, the only
objeetion being that with very rougl usage the enamel may be
chipped off. The best plan of flushing slop sinks is by a waste-
preventing cistern like a closet, and the fireclay sinks are con-
structed with a flushing rim for this purpose. In Private
Dwellings and in Infirmaries this plan of flushing should always
be adopted; but in the ordinary wards of an asylum it is not so
essential, as so mueh washing water is poured down.

41.) In eases where there ars two or three closets one over Anti-siphonage
the other discharging into one soil pipe, it may be necessary to pipe.
fix air pipes fo some of the closet traps to prevent them being
unsiphoned. -

(42.) Urinals should be placed in the same structure as the Urinals,
closets and not in the eloset lobbies or placed in close proximiby
to wards, and the simplest and best arrangement is to make the
urinals of plain slate, the stalls being quite open and without
any troughs, There should be a channel at the bottem worked
out of the slate or made in thick fire-clay glazed inside, and the
floor for a distance of 2 feet back should slope towards the
channel. Great care is required in the construction of urinals
on upper floors to prevent leakage through the Hoor to the .
ceiling below. Flushing should be arvanged by a perforated
copper sparge pipe fitted so that the whole surface may be well
washed. Either small automatie flosh tanks may be used or
there may be a properly regulated ¢ontinuous flush capable of
being readily turned off and on by the attendant. The waste
fitting should be of thick brass and the grating fixed with serews
so that it can be taken off. There should be a trap (preferably
of brass or enamelled iron) immediately under the grating, and
the waste pipe should discharge over a gully outside the
building.
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(43.) The waste pipes of all sinks, baths, and lavatories should
be trapped immediately bencath tha appliances, anl also be
disconnected by discharging with open ends either directly or
indirectly into trapped gullies oatside the building. The traps
beneath the appliances must be acesssible and have seorew
cleaning eaps on them, and when necessary aic pipes must be
provided to prevent siphonage.

(44.) (Flazed stoneware or fire-clay sinks are the hest. The
outlets, whether gratings or plugs, should be mueh larger than
the waste pipe, so as to give a rapid discharge.

(45.) White enamelled fire-clay baths are much preferable to
iron ones, and the less woolwork about them the better. The
outlets should be large, s1y 3 inches at least in diameter, so that
the baths may empty rapidly and flush the drains. The simplest
arrangement is to have plags, and these shonld be valeanite or
solid rubber or light brass coverad with rabber or leather. In
the ease of a general bath-room with a range of baths on a
conerete or tiled floor the baths may be discharged into a white
elazed channel in the floor coverad with a grating, and then into
one trap at the end, which reduees the number of traps and
fittings, The inlets for the water must be distinet from the
outlets, and are best arranged to deliver over the top edge of the
bath.

(46.) The lavatory basins should have plug outlets of vuleanite
or rubber. A simple plan is to make the outlets discharge into
an open enamelled iron trough fixed on brackets beneath the
basins, care being taken to leave sufficient space for the trough
to be readily cleaned from end to end. Tip-up basins hung
in closed metal troughs should never be used.

(47.) The more woodwork that can be dispensed with in
connection with the closets, sinks, baths, and lavatories the better,
as everything should be lelt as open as possible consistent with
safety.  All eloset seats should be hinged and should be the full
width of the closet or nearly so.  All easings shoald be movable,
and fixed with hinges and locks or brass enps and serews.

(48.) Where rain-water down pipes discharge into sewage
drains they should be disconnected by discharging with open
ends over open trapped gullies outside the building, In positions
such as the corners of airing courts where the patients might
use the gullies as urinals, thL}r musb be coverad over with an
iron door or a stone, and side ventilation be provided. Where
the rain-water is eolleeted in tanks by means of a separate system
of drains, the rain-water pipes may be joined up to the drains
without the intervention of gullies, but means must be provided
for aceess to the fooi of the pipes in ease of stoppage by leaves,
&c. The'overflow drain from a rain-water tank must not be
connected with the sewage drains, but discharge into a ditch or
watercourse or on to the surface of the land.

(49.) An accurate plan should always be made of the
drainage as actually constructed, showing the manholes, traps,
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ventilators, gullies, and other details, together with the sizes and
levels of the drains. The contract plans are not sufficient, as
nlterations always take place during construction.

(50.) In the reeonstruction of the drainage of an asylum, all Reconstructian
old drains should, as a rule, be searched oul and entirely :;Q_H drain-
removed, together with any contaminated earth. This is
imperative in the case of drains in the neighbourhood of
buildings, but an exeeption may sometimes be made in the ease
of drains which are at a considerable distance from buildings
and laid at a considerable depth. In such cases openings should
be made to the drains, they should be thoroughly cleaned out
with drain rods, and washed with lime and water, and after-
wards the ends should be elosed up with eement conerete. If
there are any eesspools, cateh pits, or fab traps, they must also
be destroyed. If the position of the closets is bad, new
apparatus should not be put into the old positions, but new
closet blocks should be built out. Old insanitary apparatus
should not be re-used, as this is altogether false economy. This
applies to baths and lavatories, as well as to closets, urinals,
and slop-sinks,

P

Sewage Disposal,

(51.) If the asylum is situated in a district where there is Discharge into
alveady a system of main sewerage and is within reasonable Public sewers,
distance of one of the main sewers, it will probably be the best
plan to arrange for the discharge of the drainage into such
sewer. Even in this ease, however, the question of the utilization
of the sewage on the asylum farm land should not be lost sight
of, us where sewage can be obtained by the farmer when he
requires it, and need not be taken when he does not require it,
it is valuable as a fertiliser. It may therefore often be advisable
to arrange means by which the whole or a portion of the sewage
can be diverted on to the asylum land when it is so desired,
mstead of being discharged into the public sewer.

(52.) [f, on the other hand, as s generally the ease, there is no Disposal where
publie system of sewerage available, a well-considered plan must “:.‘ifﬁe‘: e
be designed for the disposal of the sewage of the asylum. This Emwmﬁ, ;
will generally have to be arranged for on the asylum ground, as
it is illegal and quite inadmissible to discharge sewage into
streams or watercourses.

(53.) In the great majority of cases application of the sewage Application of
to land will be found to be the most effective and least expensive evage to land.
method of disposing of the sewage, It is usual to distinguish
between two methods of applying sewage to land, viz, “ broad
irrigation ™ and * intermittent downward filtration,” and although
- no hard and-fast line can be drawn between these two methods
it may be well {0 say a word about their distinguishing features.

(54.) By broad irrigation is generally understood the appli- Difference
“cation of the sewage to a considerable area of land with a view between hroad
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to its profitable use for agrienltural purposes. By dntermattent
downawerd filtretion is understood the application of the sewage
at regular intervals to as small an extent of land as will
effectually absorb and eleanse it. In both processes, if properly
carried out, the sewage will be utilised for the production of
vegetation and also be effectually cleansed, but in the latter
process (filtration) profitable use is treated as altogether of
secondary importance, the primary ohject being purifieation of
the sewage by a small quantity of land.

(55.) The minimum amouvt of land required for broad
irrigation is very usually stated at 10 acres for the sewage of
1,000 persons, but the amount will vary considerably aecording
to the nature of the soil. Whenever it is possible, porous land
should be selected, and in such eases 10 acres may suffice for
1,000 persons. Omn the other hand, if only retentive land is
available, a larger area must be provided, and it would probably
be wise to have at least three times that amount for 1,000
persons, as with such land it is very difficult to obtain a good
effluent, and it is therefore often an advantage to have sufficient

area to enable the effluent to be re-applied to a lower portion of

the land before being discharzed into a watercourse.

(56.) In the ecase of intermittent downward filtration, it is
absolutely essential that the land should be porous, and if it is
not naturally so it must be made so artificially. Speciai
arrangements must also be provided for distributing the sewage
uniformly over the land with proper intervals of intermission.
The amount of land required for intermittent filtration may be
stated roughly te be from 2 to 3 acres for 1,000 persons. The
smaller the quantity of land in proportion to the population the
greater the care required in preparing the land and in providing
special ayrangements for distribution of the sewage. It cannot,
moreover, be too strongly insisted on that all the details wust be
efficiently worked out, and the greatest care regularly and
constantly taken in the distribution of the sewage, or this
method of sewage disposal, although in itself a cood one, will
be a failure.

(57.) The land selected for the application of the sew
should always, if possible, be at such a level that the sewage
can be conveyed to it by gravitation, and pumping be avoided.
If in any case pumping must be resorted to, the pumping
machinery should be in duplicate.

(58.) 1f the water supply for the asylum is obtained from

be far removed & Well on the asylum ground, another very important point that

from well.

Under drain-
age. :

must be attended to in selecting the land for the disposal of the
sewage is that there should not be the slightest risk of the
sewage reaching the well. See the remarks on Water Supply,
page (4).

(59.) Where the land selected is wet it must be under-
drained  This is, however, & matter that requires the greatest
caution, as if the drainage is not carried out with a speeial view*
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to the irrigation, much tronble may result. The danger is that
the sewage, instead of percolating through a sufficient extent of
ground to become purified, may find its way directly into the
Jand drains, and thus render the effluent from these little else
than ernde sewage. In the ease of porous land this danger ean
be avoided by making the drains deep and at a considerable
distanee apart, and then, wherever possible, constructing paths
over the drains so that no sewage can be applied close to them.
In the case of retentive land, such as clay, on the other hand, the
difticulty of avoiding a direct passage of sewage to the drains is
so great on account of the eracking of the clay that some
authorities advise that such land should not be drained at all
when sewage has to be applied to it. This, however, appears to
be wrong in prineiple, and a better solution would be to lay out
the drainage so that the effluent from the land te which the
sewage is first applied can always be reapplied to land at
a lower level specially prepared to receive it,

(60.) Before the sewage is applied to the land, the rags, paper, 1“:;‘1:3?“0“ of

and solid matters should be intercepted. This will be best "™
effected by a simple form of straining chamber, the bottom of
which is rather above the bottom of the outlet, so that the
liquid sewage passes through the chamber without any
obstruetion, and only the solids are held back by the strainer.
The straining chamber should be in duplicate and the solids
should be removed every day and mixed with dry earth or
ashes, when they will be inoffensive. Settling tanks in which
the solids are allowed to deposit should always be avoided as
they give rise to putrefaction, and are thus not only a nunisance
in themselves, but contravene the important prineiple that the
sewage should be applied fresh to the land. Moreover, the semi-
fluid “sludge ™ which is deposited in the settling tanks is most
offensive and difficult to deal with.

(61.) In order that the disposal of the sewage by application Necessity of
to land should be sueeessful, 1t is absolutely essential that intelli- Jrope 'y
gent attention should be constantly paid to the distribution of e,
the sewage on the land in a careful and efficient manner. This
is a matter that is too often neglected, the result being a failure
which is frequently attributed to the system of disposal instead
of to the true cause, viz, faults in the management.

Rockers FieLD.







