
THE CANADIAN SPECTATOR.

SANITARY ENGINEERING.-TOWN AND VILLAGE.

çI1t îs proposed to give week b>' week the syllabus of Professr Bovey's lectures, with the
qîi«ion to bis students and their answers. The subject is one of great importance, and
d.uads our ben Attention-EnrrITC.]

LECTURE I.
The object of thc sanitary engineer is to obtain pure air and pure water,

and -the success of this object wil depend chiefi>' upon the character of the
works executed.

Sewage works have te perform three distinct operations :-z> The drain-
a,Se of the surface. (2> The drainage of the subsoil. (3) The removal of the
foecal and other Iiquid refuse.

The prelimInar>' inquiry in a district will enibrace -(î) The area of the,
district to be sewered. (2) The rainfall of the district, and thc proportion to'
be admitted into thc sewers. (3~) The geological character and physical out-
line of the district. (4) The present and prospective numbers of the inhabi-
tants. (5) The trades and occupations, gcnerally, of the people. (6) The
water supply of the district. (7) The road material. (8) The sanitar>' appli-
ances already in operation, or to be adopted. (9) The ultimate destination of
the sewage.

L-Au.& 0F DISTRICT TO BE S&WERED.

A careful suw'ey with levels must be made of thc district, and should
enclose as much of thc surrounding country as contributes Ilsurface" and
Ilsubsoil water.n

(Il Surface water " is thc water thrown off thc surface tributar>' to thc river,
atreanas, or watcr courses.>

<Subsoil water'" depcnds upon thc nature of Uic subsoil, and Uic depth
of Uicunderlying strata.>

if an abundance of rain fal upon Uic high lands above the district, it is
beat te conduct it away by Uic natural courses, or to provide artificial nicans for
its carnage, se, as flot te overburden Uic sewers by a large and intermittent
*upply.

II.-RIFÂLL ANI SEWERS.

The sewage works or a district must be dcsigncd to convey away, b>'
sewers, storm-water ovcrflows, or by special works, Uic maximum quantit>' of
rain which falis in a minimum time, without flooding and inconvenience to the
inhabitants.

The amount of surface water contributed by Uic rainfall will depend much
upon the character of Uic rcceiving surface, but in no case is it advisable to
ecdude -the whle cf Uic surface water from, the sewers.

The intention of such exclusion is :-(i) To increase Uic nianunial value
of the sewage. (3> To obviate the inconvenience attending Uic purification cf
a large and uncertain volume of sewage in times of rainfaLl (3) To convey
the rainfall to Uic rivers and Uic sewage te the lands.

The dilu~tion cf sewage by the rainfail is found, however, net to diminish
materialY its total collective value, though Uic expense of the application te
agricultural purposes ra> be considerab>' ncreased. Also, it ma>' be advisable
te exclude Uic surface waters in some districts, but in others these arc most
impure, and.would greatly vitiate the streams and rivers.

These impure surface waters occur :-(x> In urban districts, closely peo-
pied, or hiable te much traffic. (2) In districts with.smallrI fl.(3 hr
ever they wash Uic streets, courts, roofs, &c.rafî.(>Wh-

la aU much cas a large proportion cf Uic rainfail must be admitted into
the seweru and treated wlth the scwage.

The-rainfali in rural districts is comparatively pure, and niay be admitted
te the ordinary watercourses.

In seaside towns, or wherever Uic sewers may become locked, the rainfall
shotrld b. conveyed âway s0 as flot te overburden the sewers.

'The Ilrainfal" is ta be excluded from. Uic sewers, when Uic sewage is te
be chemnica}ly treated.

When pumping has te be reuorted te, it is desirable te Ilintercept " Uic
rawnali.

When the ra.in1f.ll is a.dmitted into the sewers, a percentage only of the
actuul ramn finda its-way there.

The mode of dispoSmg of -the seWage miust have a predomninating influence
in 'ruling the admission or exclusion of surface waters

Questions.
Z- Okve ressos fhOwing the necessityof sewage works.

hoa. ;7pthei n yfdclve hav e~ ý#o n esl in a group Of

3. What are the advaxitages and disadvantages of admitting rainfall te
sewers ?

4. Give your opinion as to Uic manmial value of sewage. H. T. B.

.ReUff.
z. The grect reason seems te bc the preservtion of health among thec

ithabitants cf densely populated places, inch as cities, 'towns, and aise in
villages; and the size cf the place would stem te b. an important considera-
tien, as the absence cf sewers would flot be felt s0 mucli in Uic country as in
a village, or in a village se mnuch as ini a citY. For thc preservatien of Iîealth,
iti l cessary te remove such water as may descend in iminfall, and with it al
impure matters which it may have cellected, such as dust and refuse deposited
ou1 the roofs cf heuses by the smoke froin manufactories, heuses, &c., .aise
garbage, animal, vegetable, sand earthy matters W"ic gather in the streets, and
tulliage and liquid refuse of all kinds, which,,if alkxwid te reinain and become
Stapant and decompesed in streets, would Preduce noxious gases and vapeurs,
Vwhich are well known to -be the gerins of different diseases, and as these
diSeues are generally conn a~u, it would have a «reatieffect on Uic mortality
Of the place. It would beI Uy ais, by its meakage into Uic seil, te impreg-
ni te the water uged for domoetic pupss n suchwcefnd tbe veq often
th. ÇM ý IY compmni the, preout tt of muntality in towns which have a

good systemn of sewage with that of former years, before the systemn was brought
to its present state of perfection, we find that they have experienced a very great
decrease in the death rate, which would therefore seem to be one of the reasons
shewing the necessity of sewage works. T. DRuMMOND.

2. Impure water for household use, cesspools, heaps of garbage and refuse
and the noxious gases and vapours arising from, them, and also from the drains
in a defective system of drainage. The first thing to be done would be to
examine the water, and if discovered to be impure to find out the cause, if there
are noxious smells to find out where they proceed from, to examine the subsoil
to find out whether it may be impregnated with impure matter, and whether the
drains are satisfactory and in working order, and also if the ventilation is good.

T. DRUMMOND.

3. The advantages of admitting rain-fali into the sewers are, that the raili-
water helps to keep them from. being choked up with filth, and washes ail the
refuse from the roads and streets. The ramn also dissolves a portion of the
noxious gases that are generated in the sewers, which would otherwise rise intO
the atmosphere. One of the disadvantages of admitting the ramn is, that ivhile
it tends to carry away and empty the sewers of refuse matter, it introduces sand
and grave], which being in themselves mucli heavier than water wvil1 not move
unless there is a very considerable incline, or slope in the sewcr; thus the Sand
and gravel gradually choke up the sewer, and thus tend to increase rather than
obviate one of the difficulties for which the ran ivas admitted, Another disad-
vantage is that if the sewage is to be treatcd cheinically the admission of ram-fa 1

would ver>' much increase the expense. The capacit>' of the sewers ivill also be
increased, thus increasing again the cost. R. W. WADDEL.

4. Sewage for a manure is one of the cheapest and best, for though the
cost of laying pipes and making arrangements for the distribution of the sewage
ma>' be large, it will ultimately pay; for lands wvhich have been treated properly
with sewage are valued in some places at £8 to £i 2 stg. per acre, while lands
adjoining, which have niot been so treated, are only valued at los tO 40s.

In dry weather the sewage is used to greatest advantage, for it not on]>'
manures the land but waters it.

In some places the land manured with sewage has become so rich that the
proprietors find it necessary to pass the sewage through long, deep ponds, s0
that the sediment may seutle before the wvater is carried over the grounds.

These lands bring a rent from £24 to £3o, and some even as high as
£57, per acre; so that the cost of laying pipes, &c., to conve>' the sewage to
the lands would soon be counterbalanced b>' the high rents that the Iands would
bring or the value of the rich crops that the>' would yield. F. F. BuSTEED.

LECTURE I.

3. Geological character and Physical outline of a district.
The character of the geological strata lias a most important influence upon

the health of a district, and also materiall>' affects the amnoufit of surface water
to be collected.

Trhe physical outline of a district governs, to a great extent, the surface
discharge, and the ventilation of sewvers.

If a sewer is flot water-tighit:-i. The subsoil water enters and diluites the
sewage. (2.) 'lhle level of the subsoil water is lowered. (3.) Unrder an appre-
ciable pressure, the sewage escapes into the soil.

Therefore :-i. Sewers should be water-tight. (--.) Subsoil wvater should
be removed by a separate drain. (3.) Systematic drainage should accompan>'
systematic sewage.

The contractor's temnporar>' drains for removil)g surplus wvater during the
progress of sewerage works ma>' be easily made permanent and at a very littie
extra cost.

The common sewer and subsoil drain ma>' generally occupy the samne
trench, but at times it may be injudicious to la>' a sulbsoil drain direct>' below
the sewer, and it ma>' again be more economîical to lower the sîîbsoil water by
drains altogether independent of the sewer.

4. Population.
Care must be taken to ascertain the preseîît and prospective population of

a district, so as to determine who do and will contribute sewage, and for whom
water has to be supplied.

It must be considered, also, how far ci rcuinS tances ma>' alter the conditions
of a town or village, and how far provision mnust be made for the admission of
sewage frora probable suburban parts.

5. Trades and occupations of the people.
Trhe capacity of sewers is to a great extent governed by the amount of the

liquid refuse frora special and local trades to be admitted.
The water used by various trades is hiable to become much polluted. TIhis

pollution, in some cases, wiIl flot prevent the utilization of the sewage upon
land, nor its chemical conversion into dry manure, but in others thic sewage will
prove positi vely destructive to vegetation both in the liquid or dry state.

6. Water supply.
The sewerage works of a district are affected b>' the water supply by reason

of the volume of water to be conveyed away.
Thei sources of supply to be considered are :-(i.) Ti'îe volume of water

distributed b>' specially constructcd water works. (2.) 'l'le volume taken from
tanks or wells. (3.) 'l'lie volume contributed by manuifactories.

Generally speaking the volume of w'ater supplied for public purposes may
be assumed te average 2 5 gallons per head for towns, and 15 gallons per head
for villages.

The quantit>' of water used in a district will depend upon :-(i) The
facilities afl'orded to the public for procuriflg a supply. (2) The sanitar>'
appliances in operation within the district. (3) The character of the popula-
tion supplied with water.

A higher rate of consumption of water will Occur in districts where the
water closet is universally used than where the supply is frora îsolated stand
pipes, and in which the ashpit or some other dry process is in operation.

7. Road material.
The disposition of the material washed froni the road and streets Is a

question of the utmnost importance, and especial>' where such material is easily
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