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PREFACE.

b

I¢ & genins in the art of Bmokedispersion were to smggest the
collegtion of all the mnoke of london in ome t:.;l&: chimnay, he
might possibly guin the sypproval of & select circle of theorsts,
but wonld not be likely to receive the appointment of engineer t0
& Metropolitan Smoke-Commission, Nor, indeed, if he qualified
hstiam%umﬂm &0 a5 to exabince o paparate chimnoy for each side
of hames, or a high leval shimnay for Eampstend, snd & low
level onefor W'h.itauhnpal, would he materinlly lmprove his chanoes,
It might be suggested, that theas mein ¢himpeys must needs ba of
rathar fqrmi.daﬁ; & dimensigns, somawhat costly in eonscruotion,
and after all, of guestionablentiliey. The dif of inducing the
ta of metropolitan carbon bo poraue its eourse chediantly
to two or three outlets without aecidontul or sapricions escape by
the way, and the cyclopean functions of thesn outlets when renched,
would ooour t0 the practical mind of London as perious ponbin-
oticied, and probably frighten it fom any farther conviderstion of
the project, But even ghonld the echeme win the sanetion of in-
dividusls in the hope that it wipght cbviate the difficulty of ohey-
ing the legisdative prohibition againet emoke, it conld acargely fail
to foree the quastion how to dispose of the exissions of the two or
three mllt.ml:mli’mn c.h.lmnfﬂrﬂ, B0 28 0 pravent o it Doispnpe In
thair lpcalities equal to the sum of ail the little nuissnces that
bave hertofure pervaded each disttict of the town, Bevond other
oljections, howaver, one wonld effectuslly negativa the proposal, if
it could be shown thai, s0 far from the smoke being srmply o
matier to be got rid of, it was really s valuable material profitabl
:Euil-li.ﬁﬂ.hl&iﬂ.the tuubwrban diabricts serrounding the matmpu]ia,a,ui
¢ it comduction sway to two or three distant points would
therefore impose the expenss of bringing it back for ultimate ap-
propristion.

s ot this supposed case of London emoke s falr parallel with
the proposed cose of London sewage? It is submitted as such,

Ta it necessary, or sdyisable, or ewonomicsl, to construct miles of
tunnels, and literadly sindé jmillions of money in grder to takas to
Barking, or other remote distriets, and in imﬁtias nearly unma-
pageable from their immenaity, that whic sy, without offence

to onr senses, be prepared for profitable use on the lands in other
ﬂiucﬁunsuaunf:chumﬂtmp i .
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It is pubmitted thai the snswer must be in the negutive, if ihe
poasibility of s appropristing the sewage e admitted.

Even if this porsibility wers not already ascertained, weuld Ehe
adoption of the tunnel seheme be justifiable, pending the inguiry,
or until it had been fully proved that no eystern of Disrsicr
Corzeorion and trestment of sewage eould be innecuously snd
profitably resorted to ] 3

Tt is aubmitted that the answer muat atillbe in the negative,

1t is further submitéed, that it the evidence in favour of D
rrier Conrgovron is yet incomplete, it in simply becnuse it has nof
yet been sought, and ¢hat while the seundness of the prineiple is

. patent to our common reason, the valus of its applicacion is can-
niatent with all experiments hitherto ipstituted, _

Tu the following pages, tho circumetances of site snd position of
towns generally are deseribed, and the conditions to be i}bﬂ:l'?-ejd
in order to accomplish. the purpose of town-drainage are luid
down with referomce fo thess circumstanced. By way of ilius-
trition, the woeks conabruetad for che drainagge of Lundon are de-
seribed ab coneilerable leogih, and mest of the prominent projects
for itz improvewent are zefarred to, Beports from eminent
engineera are yusted, and an attewipt is made to presant a ekcech
of tho prisesnt position of the guostion, ® Hew may Londen be
effectunlly drained 17 :

From sotne of the recommendstions quoted, & dissent i3 ven-
tnred, upon the ground that our evidence ma to the best sud
muoet prolibable disposal of town eewsge, sithongh oot yet com-
pleted, s sufficient to estublish the prineiple of Derrr= Uoniga-
1I0¥ 85 oppesed to that of Covoryrramion. Upos the treatmeut
of sewngre wuch valuable experienes je reporded in the Appendix,
%nd g forthar pursnit of this subjact will, it muy be muﬂml;j”’ BX-
poeted, show ue presisely how o deal with the sewnge of an
town, and, in reference tu vur oo metropolis, dictate tho details
of srrangement of atations and epparatus for converting ita aﬂﬁu
into valusble manurs wmodt readily and economically available for
agricultural and hordcultural purpeses,

Nore—Sinee the dppandix war prepared for press, permission
hza Been obtained in the EM of Cusnmpate fw{mﬂwﬁnﬁ tace Balla,
one of which 49 fo confinue the exisance of the Meropolitan Com-
mistion of Sewers for another year, with e mitation of ils powers,
and the sther fo condinie e Feneral Bourd of Health for tuo dy
with such a revision of 8 constifution as will place it under the
authority of the Home Secretarg. )




DRAINAGE,

DIVISION II.
DEAINAGE OF TOWKS AMD STEEETS.

RECTION L

+ Clansification of Towns mecording fo Tosition ond Bxlent.—Varietics of
Hurfaes, Lovels and Inoliuatioes—applleniisn of Bewage Monure.—3e
tropolitan  Bewnga Marmre Company.— Matheds of breating Hawage. —
Mugmiteds of Looden Bowers, —'The Flel Bewer.— Metrapolitnn Coto.
misgion of Bewerg~The Tunnel Hchame—Gmat Dondon Drinage Bill.—
Mesard. Bicphenaon and Cubiit's Brideocs —Gensral Boapd of Heslil,

184. Aocorpiwg with owr definttions (P'art I p. 1), we
propose to tresd of the supply of water t0 fowne and build-
g 85 o branch of the general sulject of Drainage, since
the porposea of the art cennot be effected without an ade-
quate and regulated supply of weter by & combinalion of
natural and artificisl sgencies, the extended eontrol over
which constitutes the purpose of water-supply for all high-
way, manufncturing, and domeslic uses,

195. The meang of obtuining water for towns, and of
conducting the drainngs matters from themn vary, mainly,
sceording to thelr position with reference to the sources of
water; and, in a subordinate degree, according to their
superficial extent, The gourees being thosze already enu-
merated in our First Part, viz. rivers, raing, and springs, the
command of one or more of these will be presented as the
most eeonomical means of deriving the neeessary supply
for each town under consideration. Townssifuated on the
banks of tidal rivers, or in near proximity to them, mey be

. B
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usually sufficiently anpplied from these sources, unless some
parts of the district extend upward to such elevation above
the river-level that the raising of this supply requires ex-
‘pensive artificial power; in which case springs at higher
lavels may be advisebly resoted b, or the drainage waters
from superior lands may be 8o ¢onducied as to assist the
supply. Towns which are far distant from rivers are com-
monly entirely dependent upen springs or druinaga waters
for theiv artificial suppiy. _

198, The refuse matters to be discharged from towns and
buildings,—conzsiating of the disintegrated materials of
street paving end roads ; of superfiuous rain water ; of ex-
crementitious matters, s0)d and Yquid; of the waste pro.
dudts of combustion: of the refude of animil and vegetabile
substanees ; besides the Tarlduz westd Mattars umed in ta-
nufactures—reqilivé arrangementa of dilfarent kindd 1o he
provided with regand to the purposes to which these mat-
ters may be usefully mpplied. For such discharges of these
mntters as arc to tako place throuph subterranean channels,
ome principle 15, howerer, common o all;, ¥iz that the re-
ceptacle to which théy ara eonducted must b sitiated &t o
level someiwhat lower than ihat from whick they are for

warded, The drrangements Tur ihis pl¥pose will, thersfora, -

be varied adeording to the hatuve of the kite of the Yown.
If this be low in relation to the surrounding country, and
level, the refuse may be indiferently eolletted Wwithin o
without the town, with, nwever, the ndvantags in the latter
plan of avoiding suck ekpomtre of the decomposed matters
a9 tends to pollute the atmosphera, and at the sam# tima
saving distance i the transfer of suth portions of those
mautters as are destined for agricubtural uses. 1 the site of
the town be a valley with lower grotind in the midét of i
than is found dnywhers without ita Limits, the readiest point
of eollection will be the lowest level in the town itself at
which the drainage can be muited, and artifielsl power will
be required to distribuie sneh matters as are intended for
agricultuyal purposes hround the higher ground outside.




RIVERS NOT T0 i SAnT SEWERS, 8

Froth towné which octupy elevated sites, having lower lands
arotihd themn, the refuze matters and drainege wnters should
be condueted abray st once; or, if found necessary te eolleet
them, a point or pointa a!muhi ba gelected for this purpose
altogether Beyond the limits of the town ttsetf.

187. Tn the seversl cses here supposed, the gquestion of
disposing of the refusa matters should be trested without
dny roferente whatever to the presence of a river through
or tontiguons to the town, exeopt nwpon the single eonsi-
dertion that such river, belng in all probebility situnted ot
the loddst lavel of the site, muy afford fasilities, after the
rofired hag beer enll¢etsd in reservoirs newr its banks, for itd
conveyance 1 suitable bargds or vessels townrds the highet
Inode for which scme porthon 9f thid refoge s ultimately
destined. Former practice fh the art of towndraining has
indeed regarded the one quistion of river or no river, as the
grand detmrminal one for the dispoesl of drainage and
refumd mattars.  Ilow to get rid of the soimel ordars
craated within thi walls of & totén, %28 formerly deemed to
be satisfactorily answered provided o river flowed benenath,
and offeved 8 tide to wash a¥ay ie boindless wostefniness
those matters which, propedy applied, will cndow barren
lands With the riehest Fertility.

192. Although reluctant to dwesil wpon s trite subject
of the fmiportance of drainibg, we claim attention 1o this
great lending principle it the dmihage of towns and baild-
ings, vig, that the ultimate esoromy of the art comprehends
two distinet purposce, whereof the #econd—the disposal
and utility of the refuse mnttera-is litthe lees in importanco
than the first-—the discharge of these matters from the
dwellings and highways of men. And the accomplishment
of this kecond purpose involves the beneficial appropriation
of refuss matters 5o 28 to make them aetually produstive,
and avold interference with those healthy unses of inland
waters for which they are properly ndapted, In Hlustration
of this prifiviple we will endeavonr to estimate the valus
for agricultural purposes of the excrementitious matters

B R




4 ARALYAES OF MANDEEE.

flowing from & fown, from which estimate the pernicious
effects of discharging those matters into the courses whenes
the supply of water is derived for the several uses of the
population may be resdily inferred.

199. The value of manures as promoters of vegetaiion
is known to result from their possession of the essential
element, nitrogen, in the form of ammonia, with the sub-
ordinate properties of nlkalies, phosphates, and sulphstea.
Now, the szperiments of Boussiogault and Liebig have
furnished us with the means of estimating the quantity of
nittrogen contained in the excfements of a man during one
year, 81 16:41 lbs., vpon probable dats, end also thet this
quantity iz sufficient for the sapply of B00 Iba. of wheat,
rys, or patd, or of 900 lbz. of barley, * This is much more
than it in neceseary to add to an aere of land, in order to
obtain, with the assistanee of the nitropen sbsorbed from
the atmosphere, the richest erops every year. By adopting
& systemn of rotation of grops, every town and farm might
thus supply itself withr the manure which, besides eon-
twning the mast nitrogen, confnins alvo the most phos-
pholes. By using, at the same time, hones and the lixi-
viated nshes of weod, animal exérements might be com-
pletely dispensed with on meany kinds of soil. 'When human
excrements are treated In & proper manmer, so 45 to reMove
this moisture, without permitting the escape of ammonis,
they may be put into gush & form ps will allow them to ba
transported even lo great distances,'* Malong reasomable
allowanes for the reduped guantily produced by children,
we Bhall be safe in assuming the nitrogen thus resulting
from any amount of population to be equal to the supply
required for affording 2 Ibs. of bread per diem for every
one of its members!  Or assaming on average of 600 lbs,
of wheat to be manured by each individual of the popula-
tion of London; snd talking this at two millions, for a
rough caleulation, the manure thuz produced is safficient to
supply the growth of whest of a total weight of 1200 mil

* Linbig.




