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PREFACE.

Ir & genins in the art of Hmoke-Rispersion wers to mn t the
collestion of all the smoke of London in one huge chimney, be
might possibly gain the approrval of a #nlect cirele of theorsta,
but would not be likely to receive the appointment of engineer to
B Matropolitan Bmeke-Commission. Nor, indeed, if he qualified
his proposition so as to embrace a sepamste chimney for sach sida
of FEhl.mes, or & high level chimney for Bampstead, and & low
lavel one for Whitachapel, wemld he meterially mprove his chances.
It might bs suggrestad, that thess main shimpeys must needs ba of
rather fcm:ni.&aiﬂ dimetisions, somawhat coetly in conwtruckion,
and aftar all, of questionable utility. The difficulty of induecing the
aggregate of metropolitan eatbon to puzsme it conrse obediently
to two or three sutlets without aovidental or enpricious encapes 'l:‘ir
the way, and tha cyclopean funetions of these outlets when resched,
woild: ceeur (o the practical mind of London ar pericns conbin-
gencies, and probably frighten it from any further eonsideration of
the project.  Bet wven should the acheme win the sm:u:tign of 1m=
dividuals in the hope that it might obriate the diffieulty 4f obay-
ing the legislative probibition apainst smoke, it conld scarcely full
to force the question how to dispass of the amissicns of tha two or
threa matropoliten chi 80 84 t0 pravent s great nuisance in
their locnlities equal to the gum of all the litile nuleasces that
hava hertofore pervaded cach district of the tewn, Bayond other
ﬂhjmﬁnnai:hﬂ-ww, one would effectnally negative the proposal, if
it could be shown that, so far from the smoke bein nmplﬁll.
matter to be pot rid of, it was really a raluable material profital
applicable in the saburban districts surrsunding the metropolis, an

st ite conduction away to two or three distant peints woumld
therefore impose the expense of bringing it back for ultimate ap-
propristion.

Iz not this supposed ¢ase of London smoke s fair parallel with
the proposed case of London sawage ! 1t is submitted as such,

Is it neceasary, or adrisable, or ecomomical, to construct miles of
tunnals, angd literally sink millions of monay in order to taks Lo
Barking, or other remote distriets, and in quastitiss nearly nnma-
nageable from thalr immensity, that whicl may, without offsnce
to our senses, be fw)ﬁuﬁhablnuuonthehudlin other
directions sround the metropolis



iv TREFACE.

It is submitted that the answer must be in the negative, if the
possibility of so appropriating the sewage be admitted.

Even i; this pnmihill?ty wers not alreedy ascertained, would the
adoption of the turnel scheme be justifiable, pending the inguiry,
or until it bad beem fullyo¥m~mi that no aystem of DisTaior
Coruworioy and treatment of sewags could be innocucusly and
profitably resorted tol .

It is submitted that the answer must still be in the negative,

It ia further smbmitted, that if the evidence in fawour of Dis-
TRICT COLLEOTION 19 yet inecomplete, it is simply becauee it has not
Fet been sowgrht, and that while tha spundwsess of the principle is
putent to our common Teasom, the valug of its application is con-
sistent with all experiments hitherta instituted,

In the following pages, the circamstsnces of sile and position of
towne generally ure described, and the conditions to be cheerved
in order to ageomplizh the purpese of town-drainage ara laid
down with referemes fo these eircumetances. By way of illue-
tration, tho works constructad for the drainagae of Loodom are de-
#cribad at considersble lenglh and moat of the prominent projecta
for it improvement are referved i, Beports feom eminent
enginetrs are quoted, and an attempt 18 mede to present a slretch
of the prescnt position of the questicn, * How may London be
aﬁectua}i.fy drainad |

From somé of the recommendations guoted, 2 diesend i8 venm-
tured, upen the ground that our evidence as to the best and
mustcl:-mﬁnhla disposal of town sewage, although nos yet com-
plated, is pufficlent to astabiish the principle of Datwi-m Cotize-
f108 25 opposed to thot of CovemyriarioN. TUpon the rreatment
of sewage tnuch valuable experience ja recorded in the Appendix, |
anil. & further porsuit of this subject will, it may be reasonably ex-
pected, show uE precisely how €0 desl with the a of an
town, and, in referencs to our own meiropolia, dictate t.Ea details
of arrangement of staticosand aﬁ}pu.ra.tus or converting ite sewasre
into valuabla manurs most readily snd sconomieally available for
sgricultnral and borticulturgl purposes,

Horn—Since the 4 wrs prepared for press, permimion
has been obtatned in the cfﬁbmmwfori iy taoo Dills,
one of which U fo continms the existence of the Metropolizan Com-
mission of Sewers for ancther year, with o limitation of its powers,
and the otfer fo condinue the Gereral Board of Health for oo
with such a revivion iummﬁmﬁnmwiﬂﬂum#nﬂ
authority of the Home fary.
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DIVISION IL

DRAINAGE OF TOWN3 AWD BTRERTAH.
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ARCTION L
(larsification of Towne serording 1o Position mnd Extent.—Yarigtiss of
Burfase, Levels and Inclimations—Applintios of Bewage Manure.—XMe-
trapolitan Bewngs Mamors Company.— Matlieds of ireating Sawage.—
Magnitede of Londop Seorern.—The Pleet Bawer,— Metropelitan Com-
minion ol Sewers,—Ths Tunpoel Bchema —Freat Landon Drainaga Bill.—
Meansre, Brephenson and Cubitcs Evidenge—General Board of Health,

184, Acoorprse with our definitions {Part L p. 1), we
propose to treat of the supply of water to townr and bedld-
ings 29 & branch of the general sobject of Drafnege, since
the purposes of the art cannot ba effeated without an ade-
quats and regulated supply of water by & combination of
oatoral and ertificial a.gegci-:s. the extended control over
which constitutes the purpose of water-supply for all high-
way, manufacturing, and domestic uses.

196, The mesns of ohtaining water for towns, snd of
conducting the drainage matters from them vary, mainly,
according to their position with reference to the sources of
water; and, in s subhordinate degree, according 1o their
superficiel extent. The sources being those alresdy enu-
merated in our First Part, #iz. rivers, rains, and springs, the
command of cne or more of these will be presented gs the
most economioal means of deriving the neeessary supply
for each town under eonsideration. Towne situsted on the
bauks of tidal rivers, or in near proximity to them, may be

B
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usually pufficiently supplied from these sources, unless some
parts of the district eitend npward to such elavation above
the river-level that the raising of this supply requires éx-
pensive ortificial power; in which cass springs at higher
levels may be advisably resorted {o, or the drainage waters
from superior lands may be s0 conducted as to mssist the
supply. Towns which are far distant from rivers are coms-
monly entirely dependent upon springs or drainage waters
for their artificial supply.

188, The refuze matters to he discharged from towns and
buildings —consisting of the disntegrated meterals of
atreet paving and roads; of aoperBuous rain water; of ex-
crementitious matters, solid and Liguid; of the waste pro-
duets of combudtion; of the yefuse of anirosl and vogetable
subztances ; besides the varions waste matters used in ma:
nufactures, —requirg arrangsments of different kinds {0 ba
provided with regaed to the purpodes to which these mat-
ters may be usefully applied.  For such discharges of thess
matters aa are to tako place through subterranean channels,
one principle is, however, common to all, viz that the ro-
cepiacle o which they are conducted must be situsted ot o
Yovel somewhst Jowar than that from which they are for-
warded, 'The arrangements for thio purpose will, therefore,
bha varied aecording to the naturs of the sito of the town,
IF thig be low in relation to the sarrounding coumtry, and
level, the refore may be indifferently coliscted within or
without the town, with, however, the advantage.in the latter
plan of avoiding sush exposare of the decomposed matters
as tends to pollata the aimiosphers, pod at the same time
saving distance in the irampfer of snck portiona of thoss
matiers aa are degtived for agricoltursd uses, If the site of
the town be a vallay with lower ground in the midet of it
than ia found anywhera without its limits, the readiest point
of ecollection will he the lowest Jevel in the town itself at
which the dramage can be united, and artificisl power will
be required to distribute such matters as are intended for
agricultural purposes around the higher ground owuteide.
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From towne which ceeupy elevated sites, huving lower lands
arcund them, the refuse matters and drainage waters should
ba conduated sway at onee; or, if found necessary to golleet
them, a paint or poiuts should b selected for this purposs
altogether bavomd the limita of the town iteelf

197. In the several cases here suppored, the question of
disposing of the refnse matters should be trested withount
imy reforence whatever to the presefice of u river through
or eontiguons o the town, excopt upon the simgle consi-
deration that guch river, being in all probability situsted at
the lowest level of the aite, oy aford facilities, after the
refuse has beem collestad i reservoir near its banks, for ite
convarance in suttable barges or vesselp towarda the higher
lands for whichk some poction of this refuse is nltimately
destined. Former practice  the art of sowo-draining has
indeed regurded the one question of river or no river, as the
grand  determinal ot Jor the disposal of drainage and
rofiipe maiters. How to pet tid of the snimal ordors
created within the walls of a town, was {ormerly deemed to
be eatisfactorily answered provided a river Aowed benenth,
and offarad & tide t6 wash away in boundleas westefulness
those matiers which, properly spplied, will endow barren
Isnds with the richest fertility,

188, Although reloctant o dwell upon the trite sobject
of the importancs of dreining, we claim atteation to this
great leading principle in the drainage of fowns and baild-
ings, viz. that the ultimsts sconomy of the art comprehends
two distinet purposes, whereof the secomd—the disposal
- and wtility of the refuse matiors—ia little less in importance
than the first—1the discharga of these metters from the
dwellings and highways of men. And the accomplishment
of this second purpose involves the benaficial appropriation
of refuse matters eo as to meke them sctually produetive,
snd ayoid interforence with those heslthy uszes of inlend
witers for which they are properly adapted. In illustration
of this principle we will endeavour to estimate the value
for agricultural purposes of the excrementitious matters
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4 ANALYBES OF MAWURES.

flowing from e fown, from which estimate the pemicious
effects of discharping those maiters into the courses whence
the sppply of water is derived for the sevoral uses of the
population may be readily inferred. : .

168, Tha value of mapures as promoters of vegetalion
is kmown to result from their possession of the cssentinl
element, nitrogen, in the form of ammonis, with the sub-
ordinato properties of alkelies, phosphates, and sulphates.
Now, the experiments of Boussingenlt and Liebig. have
furnished us with the meane of estimeting the guantity of
nitrogen contained in the exerements of a man during ooe
year, at 1641 lbs., upon probable data, and also that this
quantaty is sufficient for the supply of BOO lbs. of wheat,
rye, or oatd, or of H00 lbs. of barley. * Thia i5 mauch more
than it is necessary to add to an acre of Jand, in order to
obtain, with the assistabes of the nitrogen sheorbed from
the atmosphers, Lthe richest crops evary year, By adopling
a ayatern of rotation of erops, every town and farm might
thus supply iteelf with the manure which, besides con-
imining the rost pitrogen, contwing aise the mosi phos-
phates. By vsing, at the zama time, bones and the lixi-
viated ashes of wood, apimal exerements might b com.
pletely dispensed with on many kinds of seil. When humean
excrements are treated in a proper manner, 50 a8 te ramova
this moisture, without permitting the escape of ammonis,
they may be put into such s form ez will allow them to ba
transported even to great distamees."+ Making reasonable
allowance for the reduced guantity produced by children,
we shall be safe in sssuming the nitrogen thus resulting
from any smount of population to be equal to the supply
required for afording 2 lbs. of bread per diem for every
one of iis membera ! Or agsuming an average of 600 lba,
of wheat to be manured by each individual of the popula-
tion of London; and faking this at twe millions, for a
rough caleulation, the manuve thus produced is sufficient to
supply the growth of wheat of a total weight of 1200 mil .

* Lishig.




