
Cleo:nsing of Sb·eet.~. 

CHAPTER IX . 
.. The Commissioners shall provide all eRtablishments, cattle, cnrts, 

and implements rt'A!uired for the removal of offensive w&tter and 
rllbbish,"-Sec. 11)3, Act V of 18K (D. C.) 

Olle of the (lrincipal duties of the Municipal Conser
vancy department is the regular collection alld removal 
of house and kitchen refuse, I'efuse from markets, shops, 
and llanuicrafts, the Jitter and duug from stables, and 
the street dust and dropping~ of animals in the tho
roughfares. The cleansing of the streets is a matter of 
far greater importance thau if! j.!()lIlm.lly recognised. It 
a.ffect~ the public health and the comfort of the commu
nity to a.n important extel\t. In most towns it is cu~

tomary to have certain fixed hours, within which BUCh. 

maLters may be deposited .' outside the gates of com: 
pounds and houses, on the side of the thoroughfare 
from whence they are removed by scavengers" cartl!. 
N otbing presents so repulsive an a.ppea.ra.nce, or is 80 

conducive to the production pf foul smells ami noxious 
exhalations as garbage 'heaps left on, or lmremoved from 
the roadside!'!, it is, therefore, incumbent on every Muni· 
cipality to maintain ,& sufficient staff of carts and seaven .... 
ger coolies to keep nhe streets clean and re~pve dAily 
all such a.ec\!n\ulations, In most MuniciralitieR in Ben
g41* bye-l&ws framed under sectioll 313 of the Bengal 

• The, Bengal Acta ha~e aloM been referred to, bnt th~re are similar 
~oviaion8 in alllooal enactments relatillg' til Municipalities. 
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Mofussil Municipalities' Act prescribe the hours (usually 
from 8 P.M. to 8 A. M.) within which r!lfuse may be depo
site{ and these bye-laws should be strictly enforced for 
the general comfort and health of the inha.bitants. In 
some towns fixed dust-boxes are placed in the streets, 
but they are not to be recommenued: they are unsightly 
a.nd soon become foci of filth and foul smells. 

Dr. Janes, of New York, clIle of the Sanitary Inspec
tors of that city, says, "The garhage-box is 8 .. nother 
nuisance which deserves particLllar attention: they are 
generally placed on the side walks, and are either con
stantly full or never completely emptied. Very few of 
them are without signs of demolition, many have but 
three sides, some but two, and not one in the whole district 
has a cover. It is not unusLlal to see these boxes day by 
day receiving their accufitomed lo!vl until tilled to their 
utmost capacity, the gutter' receiving the surplus, which 
forms a temporary dam, allowing the collection and 
retention of foul water. No eCfo.l't is made'to thoroughly 
empty these boxes, consequently more or leriS foul matter 
adheres to their bottom and sides, sending off an odour 
more disgusting, if possibl~ than it was before the mass 
w~s disturbed; thus the boxes become so completely 

.'satllrated with the liquid portion of their contents, that 
they become themselves a source of disease." 

The deposit of garbage 011 the road sides and streets 
. is ~so most objectionable; in the rainy sea.son especially 
a considerable amount of effete organic matter is washed 
out of the heap and either carried into the drains or 
spread over the road surface, giving rise to mephetic 
odours and adding to the illlpurity of the atmos
phere. . 
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A simple and efficacious remedy for this evil 'Would be 
. to compel every house

holder to place his bouse. 
~fuse on the roadside 
in a tub, box, or basket, 
leeped inside with clay 
(>'1' cowdung. Such bas-. 
kets are now, or wero a 
few years ago to the 
writer's knowledge, used 

ill Bombay for the remo\rul of lIightsoil, the scavenger 
can then empty them directly iuto his cart;, and iha 
road sides would be kept freG from· the disgusting nui
sance now prevailillg in Calcutta, the suburbs., and else. 
where. The form of scavenger cart principally ill use is 
a light two-wheeled Lip cart, with !>ha.fts, drawn by a pony, 

\ galloway, or bullock, very much like the ordinary farmer's 
cart used in England, but altogether smaller and lighter 
so as to he adapted fOl: the ligh t IJ8.ttle pl'Ocul'able in this 
country, having a carqing capacity of about 30 cubic 
feet, but if fit.tad with side rails dpa.ule of ~arr'ying, a 
/tigher load of straw or tight refuse such as leaves, littel, 
grass, and the like. . 

The universal manner of disposing of town refusl~ 
this country is by throwing it into holes, pits, ponds,. or 
low grounds which thus in time are raised to the sur
rounding level, and reclaimed. This pra.ctice ha.s given 
rise to great controversy. some medical authoritieli .c.on. 
demning it in the strongest terms, while others are just 
.as positive in its fa.vor. For insta.llce, Dr. D. B. Smith, la.te 
Pdncipal of the Medical College. and formerly Ss.nit8.ry 
:Commissioner for ~engal, says, "Tb.~e is another eORser· 
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'Va.ne! arrangement 'which is deserving of the strongest 
<londemnation.' I allude to the pl1loctice of filling up 
hol~ow places, broken ground, and even tanks with the 
off scourings and 'filth of the city. Probably no more 
certa.in method of generating and perpetuating cholera 
eoukl be devised than this said filling up of old tanks 
with decaying organic matter." Refel'l'ing to the pro
posal to carry out all the sweepings of Calcutta to the 
saltwater lakes, Dr. Smith says, "I believe it will 
prove a gigantic and intolerable nuisance. I cannot be
lieve that all the abominable sweepings of Calcutta 
could be deposited within two or three miles of its 
eastern bounuary, (on land liable by chance to be 
flooded) without erc long Cl'e11tillg an atmosphere of pu
trefactiolJ and f(etol' Rucll a.~ would drive the inhabitants 
of Entally either illto the Jaw COUlts, hospitals, or grave
yardfl." This opinion was given in 18tl9, );ince which 
time the very practice condemned by Dr. S~th in such 
stl'OIlg' terlDs has been in force, ancl Eutally ':~ti11 stands 
where it did. 

The practice has been in vogue in the suburbs of Cal
cutta for years, and no evil results have ever been ex
perienced beyoml temporary inconvenience. The present 
Surgeon-Genem1 of Bengal, when Health Officer of Cal
cutta, lind who him8elf followed the practice, says, 

," Respecting the use of road-sweepings for filling tanks, I 
find that for some years past, the Sanitary Commis<lior..er 
for Bengal, Dr. Coates, has adopted it in all provincial 
municipalities; and theOfficiating Sanital'yColl'llnissionel"; 
Dr. Lethbridge, urges its continuance during his incum
bency. The practice is common in European towns." 

Harmless though the practice may be however, so fat 
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a.s its being a. direct prodl1cerof disease, it Cl8.ntJ\')t M 
said to be altogeth"r ' inoffensive; 80 long as the sw~ep· 
iogs and refuse are dry, no great offence is caused; put 
during the rains when the hollow gets filled up with 
water, or if the stuff is emptied into a pond already 
containing water, the result is often the creation of a. 
serious nuisance. twhore it is so, however, it may, in nearly 
every case, be ascribed to want of care on the part of 
the persons in charge, for whore proper precautions are 
taken, the depoRH of sweepings in tanks, eVtln in popu
lous localities, has been continued for several years with
out giving rise to sorious complaint, or to any known out
l,reak of sickness, antl. where any very offensive smell 
has been caused, it has generally been traced to the im
proper deposit of dead animals, or night-soil into the 
hollow. 

Whore a deposit of the kind beoomes offensive, the 
only remedial meaHureii which are of any real Rervice are, 
at once to cover tho depoRit with a goou coating of fresh 
earth, and where there iR a collection of foul water at the 
bottom of the hollow, tile auelition of a few gallons of . 
cold saturated solution of alum will cause the organic 
matters in suspension to be precipitated, after whi9h milk 
of lime may be aJded, and the ail' may be cleared of 
offensive vapours by burning a small quantity of sul. 
phur. 

In commencing to fill lip such hollows with town 
sweepings, therefore, the following rules should pe a.to. 
tended to . . 

Do not commence to fill any tank unles8 the depart-
ment ca.D guarantee the complfltiou of the work by the 
l!ettW,g in of the foUowing ralny season. This is easily as.. 
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oortained by the following calculation. Oarefully measur& 
the length, width, and depth of the hollow, and ascertain 
its c~bic capacity; then take the number of cart-loads of 
.. efuse available in that locality per day, the number of 
carts multiplied \>y their average cubic contents, wiU give 
the daily amount available, and this multiplied by I the 
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Tank partially filled wit.1l rcru~e. 

number of days from the date of cOllllllencemrnt of the 
work up to the 15th JUlie fonowing, will give the total 
amount. Where a larger pOlld or hollow is to',be filled 
than can be done ill one ~('ason, it should iirst be divided 
'into two sections, by an earthen bank, wall, or diaphragm, 
so as to keep the sweepings in the filled up portion 
from contact with the water in the other, as shown in 
·the sectional sketch above. 2ndly.-All water should 
be pumped or baled out of the hollow beforo the fillillg 
up is commenced. 31·dly.-No dead animals, slaughter
house garbage, or frecalmatter should be thrown into tbe 
hollow. 4thly.-A sufficient quantity of earth should be 
carted to the spo,t or excavated from the bottom or 
sides and kept in a spoil bank for, use in covering thvi 
depc,sit when finished, or at any time should it booome, 
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offensive. The following suggestions which were framed 
by the writer for the use of the municipality. of which 
he has charge, and which were approved of by the Com':,. 
missioners anu the local Government, may be found' of 
use as a guide to others, and are, therefore, quoted in 
ex.tenso. 

The ji.lling up of exiefing !wlea, pits, and low swampy 
lU1~d8. 

" Here the municipality may come fOl'wo.rd and help 
landlords and tenants, and in order to do so eHec
t.ually, I have to propose the following arrangements for 
filling small holes and pits and raising low swampy lands 
withi·n bustees and other parts of the township for the 
lDutual advantage of the municipality and the rate-payers. 
At present not only does the municipality make nothing by, 
the .~le of town swcoldngs, but it is often put to some 
difficulty to find cOIlwnieut places of deposit for them, so 
that the carts have often to travel consiuerable distances 
to dispose of their loaJs and thus waste time. 

"One of the objections to the di:lpo~al of sweepings 
within the town is the difficulty of getting earth to cover 
the deposit .. This can only be mot by having earth dug 
before-hand from the spot where the ilweepings a.re· to be 
tbrown. This at first sight would appea.r somewhat use. 
less wa.ste of labour or Bomow hat like the Irishman's offurt 
to lengthen his blanket by cuttiug a piece off the bottom 
to sew it on to the top; but "wh~ it is con;ndered that a. . 
trench, forty feet by five, by fi ve, will give 1,000 cubic feel; 
of ea.r:th equal to .& surface area of }J)OO ' feet, if spread 
one foot thick, it will be seen that th~ plan CIlIl be a.d~ 
vaotageously carried out. TheLl SUpposillg we hav,/) ." 
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tank of, say, 100 feet long, by.6() feet wide, and 8.vel'1lge 
depth of 12 feet to fill up, it would be necessary to cut a. 
kenchlO 'feet wide by three feet deep all round the ta.nk~ 
as 320,x 10 x 3 which will give 9,600 cubic feet of earth, 
Bufficient to cover the area of tank and excavation oue 
foot in dept.h, while 100,000 cubic feet of rubbi.sh, a.llo~
ing about 25 per cent. for settling, will be required to fill 
the tank. 

" AI; the owner of tl:1e land would be a very considerable 
gaine/in the improvement of his property, the municipa
lity might fairly charge him say Rs. 100 or about Rs. 16, 
per 1,000 feet of surface reclaimed. I would make this 
charge where the tank WaB over 8, and not exceeding 
12 feet in depth, but where less than 8 feet, I would 
lower the charge to Rs. 10 per 1,000 superficial feet. 

" The charges should in aU cases be made in advance. 
"The work of excavation, levelling, and dressing- should 

be done by the establishment coolies in the afternoon, 
under the supervision of the overseers, and should be 
paid for as overtime work at regular earth-work rates; 
the overseers, jcmadars, and peoJls being paid a pereen! 
tage of the amuunt in proportion to their respective 
salaries. In order to stimulate the cartmen to work 
quickly, I would propose to pay them a small sum, say 
(me pie per cart load depof3ited, a regular tally being kep~ 

cr The advantage to the municipality would be the 
mOre expeditious and complete cleansing of streets, the 
removal of tefuse from courts and by-lanes where it 
now often lies Ilfttouched, the increased healthiness of 
the town resulting from this, and from ihe suppression 
of so ma,ny sources of mala.ria, the increased vaJue of 
taxable property, and the general benefit to the ra.t&. 
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payers in having filthy holes and ponds reclaimed at 80 

reasonable cost, and lands now profitless, made availa.ble 
for tenants or building purposes. ' 

"The value of the ~weepingB may be put out. of tha 
question at present, as they are now of little or no 
profit." 

The advantages gained may be thus summed np. 
lst.-A large Dumber of malaria, fever, and cholera 

eentres are obliterated from the ma.p. 
2nd.-A source of danger to children and even adnlts 

is removeu from the heart of the bustees and the sides 
of the highways and thoroughfareB. 

3rd.-Valuable Hites for either building, trade, or culti
vation purposei'! are acquired at smu.ll cost. 

4th.-The municipality ha~ facility for disposing of 
the street refuse without the expense of a. long lead. 

5th.-A considerable amount vf assessab~e property 
ane!. conseqllent increased rates is acquired. 

In the suburbs an area of one hundred and sixty 
biggahs, or over 54 a.cres of land hM thus beeu reclaim
ed, the value of which would not be less than &. 200,000 
(t\VO l!l.CB of l'lipeeB). 

Where lands have been reclaimed in the ma.nner 
above related, the local authority should place 8" decided 
veto against their being used a.~ building-sites or bustee 
Bettlement for at least four to five years, during which 
interval they may be used as grazing ground, gardens, 
or plantations. After fOUf Of five ~eason's cultivatroa 
they may SAfely be built upon, by~t;tts oi lightstruc
tuns, whieh will not require deep excavations to put ill 
fO\lDda.tioD». The local &uthoriLies in Bengal ha.ve.&D)p1e 
POWOI'3 undin' the Bengal Municipal Acts to COIlIirol 
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settlement on such lo.ndR, and this is a ma.t~er that should 
be insisted upon in aU cases. 

Street-watering or sprinkling is an important aid to 
public comfort in towns durillg the dry and hot season: 
it not only helps to cool the atmosphere by evaporation, 
but it lays the dust and prevents it from blowing about, 
not only to the annoya.nce and discomfort of the in
habitants, but to the detriment of their heal th and 
deterioration oftheir houBehold property. Whcn we con·' 
sider what street dirt is composed of, being not only 
inorganic detritus but bullock and horse droppings, 
ga.rbage, sewage, and even excreta decomposf'ou by heat 
and moisture, we cnn easily Undel'Rtand that oven more 
serious dangers to health may he fcared than the bron
chial irritation produced by inhalillg particles of sand, 
granite detritus, and other irrit,a,ting substallcGs, while 
every Indi~n house-holder is well awarc of the ruinous 
efiects of dust upon furniture and oLhcl' household 
appurtenances. 

I am not, however, oblivious to tIle fact that there are' 
strong advocates in favor of dry sweeping of streets. 
instead of intermittent moistening, and their arguments 
are not without, reason. One Inuiau medical man in 
a l'eeent note on the sanitary condition of Calcutta says, 
" Better have the well d1'ied innocuous dust of the 
roads swept up and collected by dlw.ngIl1·s than fer~ 
tilise the organic germ-cells of disease by sy.qtematic 
watering." This is no doubt true so far as it goes if the 
weU driedduat be r~lly innocuous, and secondly if .iii 
were possible to have it completely and thoroughly teJ 
moved by sweeping. In America where these questions 
are dea.ll; with in a much mora thorough manner tha.1\ 
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"tVith us, many sanitarr authorities condemn the practiae, 
though others are as strongly in its fa.vor. 

Dr. Janes, a Sanitary Inspector of New York! city, 
says, "The practice of sprinkling the street!i during 
the warm weather th~reby increasing the humidity of 
the atmosphere and hasteniag the decomposition of 
wllatever organic matter may remain on the surface is 
one directly at variance with the rre~enb state of sani
tary science. If tho streets be regularly and thorough
ly swept, they will require no sprinkling j otherwise 
better suffer an occ[]..<;ioIllLi inconvenience from the dust 
thall bo con'ltantly i!lh~! ing the miasm arising from, 
thiR pmcbice." 

Dr. Furman, another Sanitary Inspector, says, " The 
. babit of spl'inkling the streets with water during the 
heated term is pernicious and becomes a prolific source 
of malaria.;" and Dr . .surraH also an Inspector of th~ 
same city says, "Streets will have tIle least jnjurious 
influence upon the public health when cleall, dry, and 
wide. a.nd running in such direction a.~ to catch tho 
prevailing winds. In order to appreciate fully the 
unhealthiness of di,·ty stree ts, it must be remembered 
that street diJi is com posed to a great extent of organic 
matter. Under the 111ft uence of moisture and' the rays 
of the Bun, this matter is constantly undergoing decom
position, as moisture favors the production of organiC' 
ehanges; streets should be kept so clean as to require 
but little sprinkling, as this, 'in the opinion of some of 
our most prominellt physicians, only .l&y~ a. dust whielt 
should be carried out of tho city instead of 'being left 
to . form one of tho materiahl for the generatil>n ' of 
1!nalaria. " 
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In fact there is a general concensus of opinion on 
this subject amongst the Sanitary Inspectors of New 
York, a city containing between 8 and 900,000 inhabit
ants, and having a most perfect system of sanitary 
inflpection. 

But all this testimony goes more to show that street 
dirt, whether wet or dry, should not be allowed to 
remaiu in the streets but should be removed outside 
the towns; and the theory propounded is, that 
organic matter, whilst dry or in a state of desicca.
tion, is innocuolls, anu requires heat and moisture to 
develope its noxious properties; and here if! where 
the argument on the other side comes in. The dust 
containing dormant germ-cells, awl dried organic parti
cles, it may be, the evacuations of cholera or dysentery, 
the specilie poison of small-pox derived from the skiD; 
of scarlet fever, (lcl'ived ii'om tlJe skin, throat, and urine; 
of measles, from the skin and lungs; may be lifted from 
the groun.d ana drivcn along by the wind be inhaled, 
a.nd having thus found their way into the system, will 
there find the heat and moisture necessary for the 
awakening uf their laLeut powers of evil.-Pa1·h~8 . . 

ThuR it may be, we have simply the choice between 
two evils, and therefore of two evils we I3Jleuld choose 
the least; add the undoubted discomfort .used in the 
Cry season from March to June by the constant clouds 
of dust to the possible injury to health, and the balance 
is certainly in favor of stl'eet-watering combined with 
scraping and cleansing. 

In India, except in some of the larger cities wbere 
tbere is a. regular water-supply with street hydrants 
street-watering is carried on by wa.ter-carts or bhisties 
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t.be l&tter being perhaps the more cotttJllOll, as it 
certainly is the more primitive; and after experienoe 
of· both modes, I am inclined to think, that the 8g~ney 
of' the bhistie is, especiaJly where tanks are t;lot 
situated immediately on the roadside, the cheaper and 
more effectual. The bhistie's 'fn'l),88UCk or skin bag 
contains about lO~ gallons, and he can fill it and empty 
it half-It-dozen times, whilsb It water-cart ()ontaining 
120 gallons is. filled and emptied once. The bhistie' 
l'6ceiv6s five rupees a month, whilst in a.ddition t<),.the 
keep of It pony and maintenance of a water-cart, there 
is It driver on seven rupees and two coolies also on seven 
to fill the cart. Each bhistie should sprinkle about 
twelve thousand superficial feet of road surface, working 
for throe hours: a wator-cart will sprinkle about twice 
or thrice the area according to the distance of the water 
s'upply. 

In many towns street~watoriJlg is carried on by volun
tary contribution from the iuhabitants of tbe streets 
watered, and this, where there are no {lublic funds 
Availa.ble, is no doubt very desirable, bub it is olearly 
one of the duties of the local authority or municipality 
wherever their funds will permit. 

One of the most frequent sourceil of pollution of t1le 
atmosphere of our towns alld villages is the defilement 
of the waste lands and unoccupied compounds. In this 
oollntry a.ny piece of vaea.nt laud is speedily covered 
with rank vegetation, and it as speedily becomes tbe place 
of deposit of garbage, dead animals, filth, and nightsojJ, 
It is resorted to for purposes of nature by. all the low 
cUss inhabitants of , the neighboutl1ood, and soon it , " 
8. focus of foulodQur.lJ and miasma •. 



98 Prevention of Nuisances. 

Although the Mofu8sil Municipa.l Act contains 'ample 
provisions for enforcing penalties against the owners of. 
!luch lanus, it is not always easy to apply them. Many 
of the owner,., are absentees, and with others the excuse 
is, 'other persons defile my land, how can I prevent it?' 
This excuse. ought not to be admitted. If property has 
its rrh~ilegoB it has also its obligations, alld the first of 
these is that it shall not be a nuisance to the community. 
A man lla!> no right to retain the ownership of property 
within a town unless he is aole and willing to maintain 
it in ~uch order 0.0' to pl'cyel~t annoyance and injury to 
Ilis neighbour". The iuclosing of all open aud unoccupied 
spaces within towns, so as to prevent access to them for 
improper purposes, sho\lld be required and enforced, 
aud the owne,r.g after due find sufficient warning, iihould 
bl:) mulcted jn such amount of peualty ag will enable 

the municipality to appoint antI maiutain snfIkient 
watch and waru to prevent these nuisances, It would 
have a very salutary effect if, aft.er tlue notice, the owner, 
of every waste piece of laud, which was in such a state 
a~ to be a s01l1'ce of annoyance to the public, were fined 
ill Rt1ch a sum as woul!1 suffice to pay for cleansing tlle 
land aud IIlnilltaiuing achukeydar [or at lea:>t t.hree months, 
the duty of such clwkcydar being to warn ofl' trespassers 
and to arrest any person throwing garbage or filth or 
resorting t11ereto for pUl'poRes of nature. The ordinary 
municipal police are seltlom sufficieut, numerically, to 
undertake such duties; but a little extra. vigilance on 
tbclr part would seldom be thrown away, especially in 
preventing the defilement of the roadsides and drains, 
and open spaces immediately adjacent to, a.nd in view 
ot: the public stroots. 
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CHAPTER X. 

" It is tbe true !lim !lnu object of the Sanitary Enginser; 0 ASsist 
Nature in hel" great anu simple operatioDB. "-BI7U1lJiI, Latka'lt. 

" The uefects of the climate of Caicutta during the latter part of 
the rainy seQBons mny, indeed , be ascribed in a great mea.sure to the 
state of the drruns and watcrcou rse>l, and to the StagD1IoIlt wa.ter 
remaining in the town and it~ vicinity."-illar'l"'u of Wclle,/cy. 

One of the principal iusanitary fe4turcs of Indian 
towns alld villages is their inefficient drainage. in 
mallY tOWIlS and most villages the drains are simply 
excavations in the loose soil, running g-enel'ally a)o~g th~ 
roadsides, but onen where they cross the district, form~ 
ing the ol'iginal demarcation of private lands, the tlirtu. 
ous boundaries of whieh they follow without any refer
ence to the naturaHall of tho land or to the purpl>se for 
which druins are constructed. 

Their general plan nnd construction are in mOAt cases 
faulty in the extreme: they are more or less deep accord
ing to the caprice of their original eXll8vators or according 
to the demand for earth to raise the pagar8 of the pro
prietors of adjoining lands; their sides bave no proper 
&lope w prevent the falling in of loose ea.rtb, their 
bottom ,no sufiicieht inclination to permit the watet to 
pa.ss through them with sufficient velocity to carry off 
the solid filth and prevent deposit aJ;l.d dow·nward ptr
COlAtiOD. 
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Weeds aud coarse grasses grow on the botwm and 
sides; field-rats burrow up the banks and throw out heaps 
ofear~hj a.nd during the rainy season, it is a pommon 
practice 'for the villagers to place bunds or dams of 
stakes, weeds, m,ud, and fish-traps across them to inter
cept the £~h with which every stream of water abounds 
in the rains: all this tends to obstruct the :flow of water 
in the more rural parts. 

In populous quarters further and more serious obstruc
tions occur, especially where Mu.uicipal or other local 
authorities are either careless or lack sufficient means to 
keep up the necessary establishments, and where super
visi<?n is therefore lax and insufficient: Culverts and 
entrance bridges are constructed with insufficient water
way and of too great length to permit of proper cleansing. 
Owners of huts often secure and extend their earthen 
foundations by driving rows of pins or stakes along the 
course of the drain, and projocting as far into its bed as 
theyJare venture without fear of the sanitary or local 
authority. Earth is filled in at the back, and is as ofteu 
as not, dug from the bed of the drain itself, at once des- . 
troying its level ana leaving a hollow for water to accu
mulate, and sewage to stagnate ill. The next process is 
to pla.ce over the drain a platform or bridge from four 
to sixteen feet in length, constructed of loose planks, 
gumn sticks or bamboos. This may serve either as's.n 
entra.nce to a house or hackney carriage stable, or as a shop 
frontage. Sweepings,refuse,dust,horse-duIlg, and kitcben
gArbage fall thl'Ough the interstices; rats honeycomb the 
Bides of tho drain underneath, the platform, forming an 
accumulation which effectuaUy obstructs the :Bow of 
water iu the raiJJa, while J~ the dry weather the .addi· 
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tto'fl of ablution water, rice-conjee, the washing of vege
tables, fish, and domestic utensils, and in the' case of 
stables, the urine of the ponies, or so much of it as is noli 
absorbed by the clay-:floor of· the stall, help to form a. 
hot-bed of putrid filth e!iernally 3eetbing. Undell the nOS68 . 

of the inhabitants. 
Add to all this, the drainage from pucka hoose kitchens, 

. the' washings from privies, the decomposing dung and 
urine from goals 01' cow-byres, the use of the drain sides' 
by passers-by or residents of the locality for purposes of 
nature, and perchance a dead dog or cat in an advanced 
stage of decomposition, and the condition of an ordinary 
uncared for cutcha drain' may be imagined. In fact they 
are in too many insta~lCes "elongated ~es8-pools, th~ 
most filthy and disgullfing nuisances .. of the town, a 
permanent source of efRuvillo detrimental to health and 
destructive to the life of the inhabitants."-(Calcutta 
Health Officer's Repor~ 1865.) Of courso things are not . 
always 80 bad as above repre~ented, nor do they always 
continue so. 

DurinlJ the rainy season, if the (;onservancy lJepa.rt
ment has been moderately acti ve in remo~~ug obstruc
tions, the drains are swept by the heavy rainfall, and 
the filthy deposits either c8.l'l'ied off 01' 80 ciiluted a.<J to 
be comparatively inoffensive.' And again, there is gene
rally 8. period of annual cleansing and excavating, whell 
the silt is dug out and either carted away, or, 88 too 
oh ha.ppens, is spread over the- flanks of the road to 
raise the surface and. be desi9cated by the powerful rays 
of II. tropical sun. . ' 

But here again another tiVll arises,-the usual ma~ner 
. of · el~ng simply 8ggraVates the faulty 'C:onstrucltiOu. 
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of the, drain. The silt is dug out by ignorMt coolies, 
generall~ dhangal's, working under the direction of a 
peon as ignorant as themselves, or of an overseer of 
no professional knowledge and often but little prac
tical experience, and the depth to which the drain 
jg .excavated is regulated more by the quantity of 
earth required for the cutcha road repairs than by 
the requirements of the drainage. The liquid portion 
of the sewage which finds its way into these drains, 
therefore, exposed to the full heat of the torrid zone, 
with hardly any flow, either evaporates or soaks into 
the subsoil, and saturates ana fouls the foundations of 
the dwellings of the people, leaving the solid finh to be 
reUloved in the fOflll of It Llack putrescent mud. 

Another common fault ot' drains in Bengal towns and 
villages is the want of any propel' outfall. In many 
places, notably in the Suburbs of Oalcutta, tlwy lead 
directly into tank!:! or pOllds by the side of the roads. 
'l'he tanks have been permitted so close to the roadsides 
that the drains must fall iuto them, tbe road surface 
water and sewage flow into the hollow, until it is :filled 
to the brim, the spill w[,Ler finding it, way through the 
continuation of the drain 011 the opposite side (if pennit
ted by the levels, which is not always the case), the 
Jlollution of the tank being a secondary consideration 
in the eye of the owner to securing a supply of watet' 
foJ' fish-i·aising. 

In other cases the. drnins simply lead out into the 
open country and end ill the rice fields or jullas, and 
as these remain throughout the rainy season, and for 
some time after, full of water, the town or village dr&in
age is headed back and stands in the drains for several 
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months in the year, and thus keeps up that saturation 
and humidity of the subsoil and founda.tions, so inimical 
to the health of the people. The evils arising from 
this state of things can hardly be exaggerated i they are 
admitted by all sal,itary authorities, although, as is usual 
in such cases, ' <loctOTs disagree' as to the extent to which 
the prevailing fevers of Be Ii gal may be attributed to it. 

Professor Mas:: Von Petcenkofer's opinion is, that humi
dity of soil is a necessary factor in the etiology of fever 
epidemics. ' 

Dr. David B. Smith, some while Sanitary Commissioner 
of Bengal, sa:;'s,-" There i~ constant alld close connexion 
between humidity of Roil alld hig-h ra.tes of sickness." 

Tho Council of Hygi ene of the City of New York 
reported, after a most carefull y-c()ndueted series of ,hygro
metrical observations, " that any marked degree of excess 
of humidity iu any locality was wiLiJout exception 
found to be ailsflCiated with an excessi \fe constant sick~ 
ness-rate and witb all kinds of contagion and ,infcction." 

Mr. Simon, Medica.l Officer to the Privy Council, con
siders that" an undrained or damp stato of soil in popu
lous localities is dangerous to pu1Jlic health, and falls 
under the legal dcfillition of a nllisance, for which sani
tary authorities are respoIlsilJle." 

I have quoted enough to show that high' sanitary 
a1).thol'itics view obstructed drainage and conscquent 
water-logging of the soil as beillg a distinct danger to 
health and life; and I will close this chapter with an 
extract from a very valuable and practical paIl!phle~ 
submitted to Government by a well-known o.nd.greatly 
respected zemindar, whose natural ability was quicken
ed by a liberal education, 'and whose interest in the sub-
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jed was enhanced not only by his natural sympathy for 
his fellow-countrymen, but by the large stake he held in 
the country, and the large interest he had in the well
being of the urban and rural classes, amongst whom 
his tenant." were numerous. I allude to the late Hon. 
Rajah Digamoor Mitter, C.S.I.: writing of the causa
tion of the malarial fever which had become fearfully 
prevalent ill Lower Bengal, and especially in the Burd
wall District, he says,-" The type of fever met with in 
the epidemic districis is solely due to a 80mething in 
the Boil, antI the condition most favorable to the de
velopmeut of that soruetl1ing is excessive or abnormal 
humidity of the subsoil. The cause which operates 
most ,powerfully tv produce that condition is impeded 
drainage: it is the iuonlinate humidity or tbe subsoil 
of towns and village.9, awl not of tho padd!J-jields and 
jullas, which contributes to the outbreak of the fever 
with epidemic intensity. The fact that the natural 
drainage of a Bengal town cannot be interfered with, 
with impunity, which of all others should have forced 
itself generally into notice, if\ yet jUl>t the one least 
generally known or recogllised, and it is to tIlia igno
ranco or indifference that is to be attributed the ruin 
of many once-flourishing cities and towns both in earliel' 
and la~er times." 

We may thus stirn up the insanitary charae~eristi~ 
of Indian towns and villages where the state of the 
drainage is as a.bove described. Excessive lwmidity of 
the atmosphere, stagnant waters, obstructed floW' of 
drainage, water-logged subsoil, damp foundations, luxu
riant vegetation, impeded circulation of air, decomposing 
animal aud vegetable maUel', and putrid exhalatiOl,lS. 
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CHAPTER XI. 
"Before nn Engineer nttempts to sewer nJ!-Y town or distriot, ~e 

lIhonld enquire how nature has provided fOr passing oft' the rainfall 
and the surplus surface water, and he should interiere wHh that as 
little aB poBsible."-llarolinson. 

Where funus are available, remedies are easily found 
and ~plied; but impecuniosity, if not absolute insol
vency, is the lIormal state of most of the mOft~8sil muni
cipalities in Bengal, anu it is 1Iot the object of this work 
to treat of elaborate and complete 13chemes invol ving 
large outlay and great engineering skill; but or such 
improvements as are within reach of the ordinary muni
cipal purse, and such as can be carried out, if need be, 
under the supervision of pel'SOnB pogsessing but a 
moderate amount of engineering knowledge; but the 
nrst principle to be observed, is that laid down by Mr. 
Rawlinson, C.B., C.E., M.I.C.E., amI quoted above .. Where the 
drainage, therefore, is such as I have described in the last 
chapter, the following remedial measures ~ust be adopted 
as far as practicable. 

Where possible, a complete series of levels of the differ
ent drains should be taken. This should be accomplished 
without much difficulty or expense, flooded as the country 
DOW is with the graduates of our State colleges. 

This done, permanent masonry 'fP,atams or bench-level 
marks should be built at interva.ls of, evel'Y 200 or !50 
feet, 'in the bed of every drain; and where drains pass 

.. along the baselUents of buildings, under bridges, and 
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other permanent masonry structures, bench-marks may 
be cut or otherwise indelibly marked on their surface, 
for the guidance of the cow,ervaney staff. It will then 
be comparativeiy easy to maintain the level, when the 
drains are being excavated and silted. A converiient form 
of level is of importance in making Or excavating drains, 
in fact where thcre is little fall, the use of a reliable instru
ment is quitl] requisite to grade the bottom of the drain 
at a true inclination, 80 tha.t the sewage water may flow 
steadily. 'l'he ground surface is often so deceptive that 
levelling by the eye and random gues,~i ugs should never 
be trusted to. The figurc (A) as under, repre5cnts a 

Fi",. A. 

simple, cheap, but efficient (l!·a.ilJ-level that any carpenter 
can make in wood in an hour's time; A A are pieces of 
wood one iuch thick, eight feet IOJlg, four inches wide 
at the lower ellds anti two inches wide at the top; 
B is a graduated eross-bar screwed to A A; P consists 
of a plummet and line. Before marking' tIle graduated 
scale on 8, let the lovel be turned halfway round, if 
the plumb-line indicates the same point 01' mark, the 
level is practically cl?l'l~ect. The pieces should be planed 
smooth, painted, and the joints screwed together. Tem
pla.tes are useful for furming the banks or slopes: they .; 
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can easily be constructed as shown in figure (B) of any 

}'i~. B. 
straight wood, three inches wide, and one inch thick. 

Unless the bottom of :l ditch or drain jg made with an 
uniform grallient, the earth being soft and readily washed 
out in some placeR, and mol'c compact ill others, the 
bottom of the channel 'Would be liable to be gullied 
where tbe water rUlis most rapidly. 

No excavation or silt.ing out must be permitted below 
the level of the 1ench-marks. . 

Where a long course of unscientific silting out has 
lowered the bed of a drain l)eyonu the proper level, it 
should be raised with Hound earth, clay or buildillg 
rubbisb, well rammed and beaten down so as to form a. 
smooth impervious bed. As a general rule, it will be 
found that tbe remedy required consists in raising, 
instead of deepening, the beels of' all old eubchtt drains. 

In raising the bed-level of dra.ins, the work slwuld 
always be commenced at the ltigl.est point of the dminage. 
Whereas in excavating or silting, the coolies should 
invariably start from tlte point nea1'est tlte outfilll, and 
work up tlte dmin. Wide miflclliefis caused by careless, 
aimless, and irregular excava.tion of drains' a.t their upper 

. portions, thus often necessitating lln undue deepening oC 
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the outfall end if the water is to be allowed to flow 
oft'. An ignorant overseer or road j~nw.dar thinks he 
has done a praiseworthy work if he has carefully cut 
out the bottom aud sides of the cutcha branch drains in 
his immediate section, leaving a dry clean bottom and 
well-trimmed slopes, without giving a thought to the 
consequences of lowering the bed of the drain at that 
point, posBibly lower than the outfall itself. 

All culverts, bridges, and covered ways should be con
structed of the full width of the waterway of the drain, 
aud with masonry floors or inverts placed a couple of 
inches lower than the bed of the drain to permit of 
proper silting without disturbing the level. Retaining 
walls and other strnctures placed alongside the drains 
must have their foundations sufficiently .q(jep not to be 
disturbed or endangered by ordinary excavation. or 
silting. All bench-marks, invert~, flool's, arches, and other 
masonry structures !!hould be built of sound, hard, well
soaked bricks, laid with first cla.'>s hydraulic lime mortar 
and the joints raked a.nd pointed with cement, composed 
of one part fresh POI·tland cement and tlVO parts clean 
sharp river sand. What is co.l1ed cutclta-ptwlca masonry 
should never be tolerated: it has no stabiTity, and the 
bricks being porous, and the mortar mud, or very inferior 
800rkee and lime, the open soft joints soak in the 
sewage, become intensely foul, and more difficult to cle.anse 
Ulan a simple clay bottom or bank. 

'Rough piling of the drain sides with wooden or bam
boo pins, .and bamboo, stick, or rough IJlank platforms, 
should never be allowed. The extension of shop front-· 
a.ges into the street is a fraud upon the public. Where 
bridges are required for access to shops or stables, or 
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e&JTiage-ways toprivate llOuses, they may be constructed 
with a platform of well-fitted planks, removeable at 
pleasure; placed over masonry side walls, built wHh a 
sufficient bat~er, and brick-on-edge invert, set on concrete 
as shown in the following sketch. Such structures are 

P. Plallk top bolted to. T. Cross limbers. 
L. Level of drain bed. I. Invert. 

C. Concrete foundation. 

more expensive at the outset, hut they are necessary 
improvements, aud not more costly in .the long run 
when renewal, fines, penalties, and blac1cmail are taken 
into consideration in addition to first cost. Native house
owners are very fond of constructing raised masonry plat
forms covering in the drains a.long the entire frontage 
of their houses. These form lounges facing the street, 
and serve to conceal what are often very filthy drains. 

Not unfrequentlr the ends of these platforms are 
enclosed by screenwalls and used as urinals. I have 
even seen a privy erected over the drain in such & 

situation. Such constructions shoul<i' never be per
m"ttted: tlley not only form an obstruction to the 

, drainage, are difficult to clea.n through, unless of large 
. me, and provided with mao.-bolea a.t sh9rt intervals, bllt 
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they tend to reduce the width of the st,reets and are 
unwarrantable encroachments on public land, being one of 
the means by which house frontages are gradually pushed 
out into the street-Drat comes the platform, then perhaps 
a temporary sunshade is placed over it, and if that 
escapes notice, it is replaced at some future time by a 
more permanent structure, till after the lapse of a few 
years, the fact of the original encroachment has been 
forgotten and the wily Hindu has ,< enlarged the borders 
of his tent" and acquired a strip of valuable frontage at 
no cost to himself and to the detriment of public rights. 
The Municipal or other local authori.ties who knowingly 
permit such encroach-ments, clearly fail in their duty as 
trustees for the public. 

In forming or improving drains three questions have 
to be consiuered: the amou.ut of velocity of the sewage 
flow required to carry ofl' impurities; the capacity required 
to carry off the maximum quantity of water falling 
into the drain in a definite period; and the scouring 
action on the bottom anu siues of the channel. 

The velocity depellu's on tIle hydraulic mean depth of 
the stream and the inclination of its bed. TIle hydrau
lic mean depth is ascertained by dividing the crol:'s 
sectional area of the stream by the width of its cross 
section measured along its bed. Or in other words -

"By dividing the Rectional area of the channel by the 
wettud perimeter, Dr the CQntour of the wetted channel, -we 
get what is cn110d 'the mean hydraulic depth,' or often, 
, the mean radius.' "-Baldwin Latham. 

Then the inclination remaining the same, the greater 
the mean depth, the greater will be its velocity. 

The sewage flow in cutcha drains is, however, great-
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1y inHuencedwby the irregularities Rnd roughnesses of 
the channel, the friction being thereby greatly increased, 
a.nd the extent of surface with which it comes in 
contact, proportionatdy retards its velocity. Drains 
should not be made of a greatilr width and depth than 
is actually required to carry off' the highest average 
quantity of water passing into them. 

In consi!lering the amount of fall or inclination to be 
given to the bed of a drain, it would seem at first sight 
as if too groat an inclination could not be given in order to 
make it uisrharge its cOlJtents in the shortest possible time, 
and to wash out all solid filth which with a slow current 
has a tendency to deposit; but here the scoul'ing action 
must be taken into consideration, and its effect upon the 
bottom and sides of 'the ara~n mu~t not be ovel'looked.\ 

In Neville's Hydraulic Tables, &c., it is stateil, that 
" the mean velocity of a Htl'eam lIlust not be too quick, 
and should be so deterlllined as to suit the tenacity and 
resistance of the channel, othel'wiso the bed and banks 
will change contiuually, unless artificially protected. It 
Rhould not exceed 25 feet pel' minute in 80ft alluvial 
deposits, and 40 feet per minute in clayey beds. It 
is true tbat Neville is here speaking of rivers, the COll

ditions of which are widely different.from drains." 
A surface velocity of two feet per seconel will, as a 

rule, be found sufficient for practical purposeH. The sur
face velocity of a stream may be easily ascertained by 
measuring a gi ven length along the bank between two 
fixed points, then throwing a cork or piece of light wood 
into the stream, the time taken for it to pass from point 
to point as checked by the second hand of an ordi
nary watch will give the surface velocity. Summed up 
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shortly, therefore, the conditions to be observed 'Are. that 
the drain shall be able to carry off' with sufficient velo-

" 

city the maximum quantity of water or sewage likely 
to pass into it, but that the ~locity sh~ll not be so great 
as to endanger the bottom or sides. ' • 

The efficiency of town drainage depends in a great de
gree upon its outfall. This may ue either iutoariver,canal, 
or tidal creek, or into the jullas and l'jee-fields, and in 
the latter case it follows the natural faU of the country. 

Where the drainage falls into a running stream, it is 
usually easily managed and uninterrupted, cxcept by 
exceptional causes, such as unusually high floods. When 
into a canal, tidal creek, or river, it is necessarily inter
mittent, and tho influx of tide water has to '\;le provided 
against; but where its outfall is into the rice-fields or 
jullas, ihe storm-water and sewage is often headed 
back, and the drains remain brimful during the rainy 
season, tIle spill water only passing off. This lasts till the 
water-level sinks by tIle drawing off of the water from 
the fields and by e\'aporation and subsoil percolation. 

As the water in the rico-fields is a necessity of the 
cultivation, we cannot (even were it practicable) prop086 
to drain off these lands; the only way, therefore. to meet 
t}le difficulty is to carry the main drainage channel 'be .. 
tween embankments through th~ fields and jullas t~ll· 
we reach some natur~ watercourse, a.t a sufficiently 
low level, to permit of the water of the drains falling 
into it. If the watercourse be tidal, a sluice or tide
'Valve must be provided. If JIO such natural facilities 
present themselves, tIle water must be lifted by steam 
or wind-power as in the Fen Counties of England a~d,; 
the Lowlands of Holland. " "~I 
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It has often been a matter of surprise to me 
that such a,,:'CoIDPllratively inexpensive method of 
pumping water lol' drainage or irrigation purposes hM 
not been introduced int,o 'tlJis country. In no part of 
India have, I ever 8~en a, winu-mill. In the preRent 
day steam-power has almost entirely superseded wind
power in large drainflge worh; but I can well recol
lect wllCrt willd.cIIgiD€s were in universal use in the 
Fen Counties. Littleport Fen, with which I WI1S familiar 
as a. youth, having ftll area of 2R,OOO ncreR dl'ainml by 
wind-engines, now slIpcrHeded by two f;team engines of 
30 and 4>O-hol·sepower. The following accour\t of the 
great Bedf'lrtl le\'c1 drainagn will illufitrate what great 
results may be attailJed hy utili~jllg natural forces:-

The Bedford level i,~ n' vast tract of about 400,000 
acres of lowland, extonding into tho 'counties of Nor
thamptonshil'B, Hl1ntingdonshire, Cambridgeshire, Lin
colnshire, Norfolk, a.nd Suffolk. It was formerly dry land, 
but, from uatura.l convulsions and other causes, it gradu
ally became a vast morass. AB early as 1436, the idea of 
draining these fens engllged att.ention. Large sums were 
expended in attempts to emhank nn<ll'eelaim them, but 
alf of whieh enaet! in £1.ilure, until in 1634, William, Earl 
of Bedford, undertook t'O (Irain them on the understanding 
that 95,000 acres of the reclaimed land were to l:ecorne 
bis. For three yeah; he prosecuted hirdabours, expend
ing in the attempt £100,000,' but again failure \VaIl 

the result. In 1649, the Esrl, nothing daunted, >lgain 
eommP,llced operations, and alter outlaying £300,000 in 
draining, embanking, and protecting, tho land, met this 
time ,.with sllcces.!!. In 16641 a corporate body WIM 
formed for the management of' the recla.iftie~ lands. 

II 
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which is still in exist.enco, The Fen land!ol a.re ill terseclied 
by nurnerou~ cha.nnel:'!, some of them being navigablll 
for over twenty mile", In draining the marsh, the water 
WM raised by witlll-engine~, III some cases these en
gines turn a perpeLual I:lcrew, titting into a semicircular 
trough, inclined at an angle of about 30°, the lower pai-t 
dirrin~ into t.hp water below, and discharging by its I'evo
lution the water into the higher level. By thi:-; form of 
engine the friction of pumps and wcarillg out of machinery 
are reduced to a minimum, 'and the milli! l'clluire little 
attelluallce, bllt work night amI day as the wind hlows, t 
ha.ve heard high praif;e of this forlll of cugine frolll nati ves 
of St.:hlcswig Hohteiu, where it is ill cOllH{,allt u~e, and it 
W(tl> used with great eft;~ct in cmptyillg the dry ducks at 
Shanghai, The Dute]l, who carryon tllis systelll of dra.iu
age extensively ih their lowianlls, cmploy S(~oop-wheelg 
worketl by wind-cngines; aud wllet'c thc lift of wn.tel' 
is not more than seVell fo et, thoy are very effectivo, 

Where the drainage falb into a tida.l strca.m 01' creek, 
alld the point of outfall if) helow highwater marks, 
the action becomes intermitteut,-tItat is to say, the drain
age water can only pass into the stl'Cam a't-thwiO periods 
of the ebb and'flood when the water-level of the stream 'is 
below the level of the sill of the outfa.n, or at least suffi
ciently low to be overcome by the head of water in the 
draiu, and sluice-gates or tido valves are necessary to 
provent the tide water from enteripg the drain, The 
siuices will open to discharge drainage when the ebb-tide ' 
11M fallen sufficiently to l'cuuce the outside pressure , 
~elow that exerted by the water in the drain, and 
will remain open until t.he in-coming flood ha.s .again 
fii:!ell t~ the same point, Wh~ll they will be clvsotl 



Liability to Der.angeme1it. 115 

by the pressure of the tide. Where the water in the 
drain is much highet· than the flood-level outside, a COIl

siderable portion may btl discharged through a valve 
in the upper part of the ~luice or by side valves in the 
masonry; and as ~oon tiS tllo water outside ha~ fallon 1-)0 

far that the he'ad of water illS.Jc eall overcome the fl'ic
tioll of the hillge nlill t,J1I~ (mtliide 1'1'(~SS IIJ 'e, ~t will begin 
to disc1lat'gc. although the tide 'uwy still be abovo the 
level of the ~ilJ Ill' fioo!', 

No lIH,ttel' of what C(l\I"~trlldi"lI, 01' howcwr well-con
structed mill well title.l ~Iui<:e-g[l,te,~ lIIfl,Y be, thcre i ., 
always sOllie weak point ahollt them, SOI11C ]iahilit.y to 
acciucnt 01' l1erallgemcllt, wllich J'eIlJ(~l'S them a HOlll'Ce of 
constant anxiety antllleeo~ ,~ ita(p ,~ clJllshLllt ntteuLioll, If 
the malcl'in,l be irun, it eOLT{J,l\l~; jf woo,1, it swells 01' 

shrinks, and rots unJl!r tlle illfilicuce of alt\:l'Ui1te wettillg 
ana Jryillg. 

If sc)f~actillg, they get jaulIlIcd and choke(l with 
Hoating rubbi sh, gl'[1!-'~, tn'eR, .te. If \\'ol'ko(l by haud, 
they are liable to neglect by watchur." who forget to 
open or clusB them at PI'0[l()l' t,illlCH, 

Wllel'e drainage oUlfalli! paHS through or conulluni
cate with rice-tiel"!:!, they rC(luil'e, whether sclf-a,eLing or 
not, careful watching, !IS in dry seaSOll~ the raiyats will 
force them open to admit the river wat(,r to iniga,to 
their fields. ,1 have in my miud, whilst writing thi8, two 
large and important so-caller} self-acting ~llljce gates COIl~
muuicating with 'the river Hooghly, which 11.1'0 a source 
of constant trouble, amI wlrich bave nerer becn anything 
else during my ma.uy y(lnr~' acquaintance with them. 

One h an upright. gate or tide-valve hung by hinges 
at the top, and al>attillg perpendicularly against Im~onry 
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walls, as shown in figure. It is constructed of 'Wood, 
covered with sheathing metal, and with long strap 
hinges. It is constantly obstructed in the manlier 
depicted, and is thus effectually prevented from closing 
when the tide riRes, which consequently floods the drain 
and heads back the sewage water of the town. 

1'ho main f,tult!> of tllis slui~e are its unwieldiness, and 
from itfl heing llllng perpp,llLlicularly, it is not properly 
self-closing' until f()]'cNl back by tlle tide water. 4-
light,er gate with' Rlightly Hloping abutment.~ would be 
better, af> it would xhut close with itif own weight, be 
kcpt close by the preRslll'c of the water outside, e.nd 
WOll hl yielU easier to the pressllre of the inside water 
as the tide falls. 

With proper supervision, the draw-up sluice or pen-
stock worked hy hand, is,the better form. It can be 
worked by one man, and can always be constructed to 
fit better and be more water-tight than any Belf~acting 
slnice; and afl there must necessarily be a man alwaYB4~ 
chargQ of it, H is less liabl&- to ,be obstructed by drift. 
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Where funds permit, all surface dra.ins within towns 
and along the streets Bhould be made pucka There 
are sever!>l forms of surface dl'ains, the neatest and · 
moab efficient for drains of small ,vidth, beiug mad~ 
of artificial stone moulded to the required section. 
Other useful forlUS are t.ile and brick-an-edge drains. 
Bricks for drain fbors should never he laid flllt, 
allu all the juints should be raked out and CClIlcflteu. 
Where streets and laueH within tOWIiS are ,"cry narruw, 
so as not to pertuit of di":l.ills being excavated or eon
struc/;eJ on both sides, tllC free passage of tho surface 
water ma.y be provided fur ill the mauner ~hown in the 
section in the margills, tbe surface of the lane Lcillg 
sloped towards the side, a half drain it; formed oJ'layillg 
brick on edge over the solillg brick, which !;hould he 
lifted and repla.ced over nine indIes of cOllcrete as 
shown ill the margin, the hasement of the howse walls 
beiug plastered with Portlaud cement to a heigh t of oue 

foot. The advau
tnge of this form is, 
that, while it pro
,-ide/] frce passage 
of,~atcJ', it UOCS Ilot 
reduce' the width 
of the road \Vay, as 
carriage w llCels can 
pass oyer the dl'ain 
without injul'y to 
either. 

All covered drains and under-ground sewers are a mis
take, unless there is a. constant and sufficient How of 
-.vater to fiullu them. 
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CHAPTER XII. 
"Before crcctin~ ~tntue~, hnil<ling !nu"pumq, aml bnyi!lg" cxpen~ivtl 

I'icturo~. toWDS shoul,l be relie"cd of ha,t odollr. nnd fermenting 
putre"cence. Oood l'riVIC' are far higher 8i~lL~ of ci v,lizntiou than 
grand ll3.\aces "utl mU"GllmB or al't."-S t,·l/ m.1/1. 

There is no brn.llch of prn.ctit:oJ Rani tati,m more im
portant, or whieh ha~ ;;i,"en ris() of late YOal":; to so 
lllur.h discussi()n n.lII()llg."t :-;allltn.rillnf; awl llllmicipal 
authorities, a~ that whir:ll llca,\;, with the n~lIlov<Ll (If ex
creta from dwelling'! :tllli town'l, a,ntl with its ultimate 
uestilJn.tioll, whethet· R,\ re,~ar,ls it,; cCI)lIomir. utilizn.tioll 
or simply M regn.nls it~ t1i:;po;;a\ in !inch a manner a':! to 
socurc it from being any l()II~() r It. lIuis:tTIce or a danger 
t,o the health of the people; and .the R ul~t.Jct is one wl:ich, 
far fl'om baving arrivod at a sati~faetory Rsttiement, is 
uaily forcing itKelf mom allu Inure OIL tho attention of 
ulL COllnecteu with, or illt.ere~ tel l in, the health of towns, 
the prescrv11tion of :vatercoul'se!> from pollution, 8.nd 
the increo..'!c of the reproductive Jlower" of the soil. In 
thinly pOJlubted rural tracts, the !>llbject is of little 
importullce, for that, first of all deodorizers, the eartb, 
receives and assimiiatp.s the thinly scattered excretal 
deposits; a.nd owing to the de5iccating power of the sun, 
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the mpid diffusion of effluvia through the ail', and the. 
ab'lorption of the liquid and organic matter by the earth, 
there is little uuisauce or danger re~ulting. "It is ()nly 
when men collect in communities that the dispOSlll 0( 
excreta becolIles a r~at,ter literally of life aDd death, and 
before it call be settled, the utmost skill Rnd energy of 
It people lIlay 1e taxed."-Pm·/.;cs. So far lIS theory is 
concerned, we may, without hesitation, accept the views 
propounded by tilt) ad vocatcs of u tilil:ation of all excre
mClltallllattel'S in ClIl'ichillg aud recuperatillg exhausted 
soils, and thcl'clJY llluitiplyillg their pl'oductive poweri'l; 
-for the agricultural value of sewage eOllstituellts has 
been abundantly proved by repeatcu trials a1l(1 practical 
operations ext,ewlcd over a SCl'i(\s of years anLl ill various 
countries anu climates, from China alld Jnpan to the 
farms of the North American Union. Rut putting aside 
general sewage "ystel1ls,-that iF! to say, removal of town 
sewage by water carriage through a complete system of 
ulldel'groullu sewers aud drai us,-there is no known sys
tem of disposillg of the [recal matter of large towns 
which can yet be called au ecollomical or commercial 
success. Professor Corfield justly says, that" No scheme 
which does IIOt remove (ttl refuse matter in as iuoffen
sive a manner as posHible, and utilize it So as to' make 
it pay,' can be accepted as uuything like a final solution 
of the question that we have to study, llor can such a. 
scheme be recommended to towns as a feasible pIau for 
the removal of their difficulties." 

The Executive Committee of the Society of Arts, at a 
(IOnference held in 1876 on the health aud sewage of 
towns, came to the following conclusions :-" That with 
,.regard to the variou.s dry systems, where collection at 
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Ilhort interval'J is properly carried out, the resu1t appea.rS 
to be satisfactory, but nu profitable applicstioo of any 
one of them appears as yet to have been accomplished j" 

'an~ further, that, "as a rule, no profit can be derived 
from sewage utilization," 
, Putting aside then, for the present, the economical anrl 
commercial \'iew of the question, we will revert to what 
is, or should he, the primary object of the local sanitary 
authority,---Viz" to secure tlw removal regularly, rapidly, 
alld thoroughly, of all excreta. fl'om d \Vclli ngs and publio 
latrilles; the absolute necessity of our dllillg so will not 
00 disputed 'by any reasollilole being. The evil effects 
of allowing fmeal deposits tl} l"ellutill alld decompose 
withiu, oradjacenl to, dwclling's, has already been touched 
UPOll in the earlier C1H1lMl'S of thi" book, awl it is, there
fore, unnecessary to (10 more than allude to them here; 
but we cannot too often repeat tlll~t thi'l is a duty 
which must be ca.rried out at any co~t. "Safety." says 
Dr. Pal'keB, "i~ the fin;t thing tu be sought, profit 
lUU:;t come afterwards." 

" :For health's Bake, without collBiLlel'ation of commer
cial profit, sewage and excreLa nm::;t be got l:id of at allY 
cost."~C()I~fer., Socioty of A 1"1~8. 

I think few people will be found to diipute this doc
trine, and no argument is lIecessary to su.tisfy any peI"SQ.!l 

that accumulations of filth canllot be left ill human 
dwelling" without dlLllgel' to life and health, and violence 
to all sense of decency and cleanliness .. 

Sume perBOus may argue that such accumula.tions do 
]'emaiu, and have remained, for years in well-privies 
without causing any visihle harm; that there are in many 
nalive dwellillg-hooses S/,mdeshes, which have existed 
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for many years without the inhabitants of those house. 
suffering from theil' evil effects. I admit the first part 
of the proposition, but I hiLV6 nevel' found proof of the 
la.tter; and 1 beg leave to doubt it as opposed to evideU'Cei 
science, and comlUon sense, I admit that these abomi
nations are by no means peculiar to this country, that, 
in England, Scotland, the Contiuental Cities and in New 
York, there are pri vies and cesspo:>ls to {he full as bad 
or even worse than those in existence here;' but the evil 
of them is fully recogniscu, allll if they are evils and 
dangers iu temperate climates, what must they be in 
the warm, moist, tropica.l atmosphere of Lower Bengal. 
There is perhaps no sul~ject Oil which the middle class 
residents of our native towns a['() more averse t<;l any 
change than ill the regulatioIl and improvement of their 
privyaccoIDlllodation, and lJereill they lack not only ono, 
of the most important, cumforts and decencies of life,' 
but many of them do not evell know that they lack it. 

With bodiell that, are Au~ceptible to the poisonous 
influences of putl'e(yillg filth, with their health mora 
01' less constantly subject to these influences, UIl

deterred by the warning given by t he loss of rela
tives who have fatien victims to malarious or filth 
diseases, they ,liv!) on, indifferent to, if nCit ignorant 
of, the dallgers and di.scomforts that I surround tham. 
They are busy in accumulating the means for more 
luxury, while they remain blind to improvements that, 
costing but little, would prolong their Ii ves, securE> 
exemption from 'disease, and make their homes m,uch 
more fH abodes for an intelligent and prosperous people. 

I feel sure that in no otll~r directil)ll could compul
sory measlU'es be a.pplied with greatel' justice ,&nd pJO-
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priety than in compelling the removal of human excretA 
from amongst the dwellillgs of the people, and if then 
we recognise the gelleml prillciple, we 1l111ilt further recog~ 
nise the principle that slIch removal must he effected, 
irrespective of cost" and that that cost, whatever it be, 

. ,must be borne l)y t}le community. We haye, tlJCl'efore, to 
consider llOW such removal is to be effected in as efficient, 
while in M eC'.()nomical, a manner on possible, alld in so 

doill/,; we mity at once put Ollt of the question, as beyolld 
the scope of most Hmall lDofuss il tOWllS alld villages 
the systmn of water-caniage. 

Trlat Hystem involves an enormous expenditure, and 
requirm, the existence of three main featureH,-viz" a 
complete system of UUdel'gl'oulld flower;;, a sufficient 

and efficient WILtersujlply. al](l [1, convellient, 1lTI!1 ulloldec
tionable outfall for the contents of the KeWNS. Where 
all tlJCRc cOllditiollS do lIot exist, a lld they form a SH?li
tary ~r/'ini,ty, neiLhcr of which can work without t.he 
other, the hanu-sy:,;tem, or 1'01110\' a ,1 in sliustance, mtlst Le 

auopteo, flnd it is with the ha.Dll-system in its various 
forms tbat I purpose to ueal 

'rhe following are tIle most ll sual mcthous of removal 
by IJanJ in URe either in E~glnnd or this country :

The ury-eal'th, or Moulo's 8y~tem, 
The llUcket, or Halbleol'c sptem. 
The pail-system, of which there are several varieties,

,vi::., lst, pails 01' tubs in which a certaiu amouut of a 

deodorant or disillfectant js used, as in l{ochdale, No~ 
tingham, Leeds, &c. j 211d, pails used without any preplY'~ 
ation, as jn Glasgow, Bedin, Leipsic j 31'd, pails into 
which coal ashes are sirtod over the excrement (Manches
. tel', &0.) j 4th, pails into whieh ashes and general hpuse 
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refuse are thrown, as in Edinburgh; and 5th, pa.ils lined 
with an absorbent material (Sysleme Goux), as in Ha1i~ 
fax, Salfol'll, and some continental cities. 

Of all thcBe systems the one which ha.<!, rightly or 
wrongly, had the greatest number ofadvocates, is tIle dry~ 
earth, or lIfoule's S?l8tctn, and iL j~ perhaps none the less 
creditable to its reverend adaptor, in that, though cer
tainly in regard to its essential principle lJOt his oWn 
inventi()lI, he may claim tho credit of practically proving 
the sfwitary wisf]OIn of the greA,t He brow lawgiver, who 
laiJ down this law to the chilJrclI of'IKmel. 

" And thon shalt lmve It place also without the camp, 
whither thou slmlt go forth al)rmvl; and thou ~shalt 
have a pat1l1le UpOIl thy weapon, an (1 it Khan be, when 
thou wilt eaHe thyl'olf abl'Ottcl, thOll slmlt uig therewith 
and shrLlt tUl'll baek allli eOVBI' that whieh cometh frolll 

thee." It it! hardly necessary to say that. the first pl'in~· 

cipJe of this system i.'i thnt ory-earth i~ the nntural 
deouol izer of excrernelltnl matter. A given (luantity of 
(hy earth dextl'Oying all ill-odour, and entirely prevent
ing the escape of noxious val'OllJ'K It is claimod for tClig 
process that the addition uf from aile auu-a-half to two 
and-a.-half pOllnd~ of dry earth to each stool is sufficient to 
render it illoffensi ve ; that n certaiu di~integration of the 
frecal matters, alld combination between the earth and the 
organic matter contl1ineli in the excrement takes place; and 
that, after a short time, everything offensive disappears. 
Tllat thi~ system possesses all the advantages which its 
advocates claim for it there can be no doubt, and for 
jails, hospitals, military barracks; or similar institutions, 
where the number of persons is compara.tively limitedl 

labor abundant, and scientific supervision always aVAil~ 
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able, i~ is in every way admirable and desirable; bUt lor 
a large toWl\ I have no hesitation in saying, and in this I 
am support~ by good authorities, that i~ if! simply im
practicable. 

For every pound weight of excreta to be carrled out 
of the tOWIl, three to' four time;, thE:l amount of earth 
must be caLTied in, to be carried out again. 

Then we have to consilIer the difficulties of procuring, 
drying, storing, and distrihuting the earth. We have the 

. well-cousiue\'ed te"timollY of the River Pollution COl~mis
sioners, that" they have no hesitation in PI'()flollllcing the 
dry-earth system, however suitable for institutions, vil
lages, and camps, where personal or official regulation 
can be enforced, entirely ullutt,)d tn the cir~um!\tances 
oflarge town~," It will he obvioUfl alBo to' everyone 
who thinks over the Ruhject, Lhat the syst~m, depending 
as it does, on the {It'ynesH of the earth to be used, could 
never be illLroduccd with success in any town suhject 
to from four to five munth'S' cOllstant and heavy p~l'io,li

cal raim, \V (l may, therefore, dismiss this sy"tem as 
impraeticablc for general mUllicipal purposes, in spite 
Qf the cOTlstant, thuugh t;omewhat inconsequential, advo
cacy of its admirers. The author was the first to intro- . 
duce (in J874) OLI this. Ride of India what is caned the 
Bombay Hallaleore system in a somewhat improvefi form, 
an i this was subsequently followed by its alloption by the 
Caleutta Munici pality and other Corporatioos. The systeIl\ 
may shortly be explained as the employment by tbe muni
cipal or local authority of a regularly organized corps 
of 13ca.vellgers or nightmen, and the division of the 
houses in the town into blocks or circles. The h0l18eS 
&r& allotted to the nightmen, in the l'ati~ of about thirty 
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houses per man; Lhese visit each house daily (ia the 
early morning), anu' remove the contents of the privy
pa.ns in a closed wooden or zinc bucket (in Bombay at 
the time of my visit open baskets were in 'use !) to cen
tral depots, where th~ £lth is either collected in airtight 
iron-carts to bc removed beyond the town, or is di~
charged dil'CCtly into l)asins connected with the sewerage, 
where sueh exiRts, ')'ite system, when well worked and 
pxoperly superintenueu, is one of the bebt hitherto tlied in 
this c(Julltry ; it~ primary feature being the regular daily 
removal of the filth, 

The Sanitary OommisHioner for Bengal, afte), inflpect
ing itl'; working in the suburbs of Calcutta, recently 
rep0l'tNlllpon it in the following termfl: "On the whole 
t4e Rystem is an a(lmirnble one, when wclllookeu after, 
and w(.rthy of imitation in other municipalities," But 
although the working has Leon very successful, anu has 
effected undoubted improvement in tho r;anitary con
dition of those towns where it has been introduced, it 
has many and serious (Imwbacks ancI fltilingA, nearly all 
of which might be obviated by the adoplion of one of 
the pail-system>; before alluueu to. The chief objection~ 
to it are, that it is an expensive system requiring a very 
large staff. 

It if! from its great extent and tlle number of men 
employed difficult to snpervi.se and control; no efficient, 
check can be employed over the nightmen without the 

, ~tel'tainment of an enormou s iURpectin~ staff, and, there~ 
fore, neglect to remove the filth is a commoll OCcuITen~ .• 

This difficulty mlLy be obviated by giving the work to & oOu. 
trlLOwr, an &ull.IIB'<lment recently adoptell by the Caloutta Suburbea 
''' __ ~_!_._1t&._ 
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I t is a filthy system in practice, and gi vee rise to 
domestic and public nuisance of no slight charac
ter. The system of working iil as follows :-Tho scaven-

, gel' goes from house to houRe with a bucket and broom; 
into the first, by tho aid of tlw L1ttr-l', he empties the 
,contents of the privy-pau, gencl'I111y a wide, iShallow 
earthenware pan, but often he leaves the bucket open 
by tlw roaa~ide, wllile }w goes up a narrow alley Lo the 
pri vy and Lrings out the tiHh in an' earthen pot to lie 
emptied'into hi,q Lueket in the stroet. Can any 
gre~ter nuisance to the early pedestrian lie cOllcei vtJd ? 
The nuisance within the pri \'Y i,~ even greatcr, the 
porOlls 'earthenware vc~sd roughly empLied uf it,~ COTl

tent~, presents au illcrea:-;ed foul sllrface to give forth 
effluvia. 

Professor Corfield notices this Y<'l'y point with l'rglLl'd 
to simi lur systellls at IWllIc. He S[lP: "The rellloval of 
the matter is at all times a filthy operati()ll, au,l the 
iron-pans when empty RllleJ1 e\'(,11 worse than when full, 
as there is tliell a greater surface exposed." Then it is 
almost jmpo~sil)le to' cbeck the practice of the scaven
gers placiug tlIeir tubs, full or empty, on the roadsiues 
while they enter the houses, or go to smoke or rest, 
and being, like all persons (}f that clal)s, careless in the 
extreme, the lius are continually lost and the coutents 
exposed. The sights and smells, which those WllO intlulge 
in early morning ritles and walks about an Intlian town 
are exposed to, may lie better imagined than uescl'il'ed. 

The advantages of IL weekly pail-system are obvious; 
the first factor is the pail or tub. This may be either 
of metal or of wood; in shape it should be round and 
straight, but slightly wiuer at the bottom than at the 
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mouth to insure strength; ot Bufficient ca.pacity to con .. 
tain the freca.l mattel' of a house-privy for a. certain 
'given time; and it must be fitted with llandles fur re
moval and a. tight-fitting ltd. A pail, eighteen inches 
:high by fifteen inches dis.meter, will contain the dejecta. 
of'sixty persons for one day, or six persons for ten days' 
·use. The pail is placed directly beneath the privy seat, 
and l~ft there undistlubed tOt· tl:e uumber of days 
fixed for the rotfl.tion. Whelll'e11lovel l, it is covered with 
tile lid, ca.rried tll a covcl'cll cmt, !Lud :~ cl(}uU paill~ft i~ . 
its stead. By this menu!> there i , 111) disturbaw:o of the ' 
filth, and conS(!tlU[)J1tiy Jes,~ chance of di~cllg;tgelllellt of 
gases and em u v ill.. 

Another advantago is, that the tI,h~ being' taken 
direct to tho plael) of (li~ eharO'e, a thot'ough check is 
pmetieablo, al:! ~he per~oa ill ch:uge wi II at once detect 
and report any def:t1llting scavellgcrs who fail to bring' 
their Juc tale of tubs, The ii)[Iowillg infol'Juat.ioll J'ogard
in~ tho IV'Il'king' of the ab:illl'bellt [!ltil sys tem (Sy~teme 
Guu ~) is takelt from llctaib kindly snpplieJ lIle Ly the 
Chail'ma.n of the Su,ui tal'Y OOlIllUittee of Halifax, where 
the SystclllO Guux: has uCt! ll ill U;JC for ten years, l 
would not, however, presume to off(J l' my readel's simple ' 
extracts frolll the l'eclml:;; of ot,her town.~, L.ad I not 
pet'sonally auJ practically proved' by exporiment that 
the system is workable in chi:; cJuntl'y; but after fairly ' 
testing the principlo I have lt O h().~itatioJ1 in pronounc~ 
iog it to be in every way saLisfactory and practi
cable, easy of management, economical in working, and
what is an element not to be overlooked by those 
who ha.ve the management and con&rol of that some
what difficult llollU obstiuate dll.S!i, the Helas and Ha1'iB 
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(the nightmen Gf Bengal)-in DO way opposed to theIr 
prejudices:- , 

"In reply to your inquiry of the 24th March respecting 
the pail-sys4!em as adopted here, I have pleasure in seno
i~ by this post the Journal of the Society of .Att!! Jor 
June, iB77, whercin you will find a report by me as to 
,the working of the Goux ~yRtem, Sillce that time we 
have 'continuetl to supplement the old. and detestable 
privies and !Diddens with the~e, Ilnd every one is satis
fied that we have got t,lle heBt method yet' introduced for 
the l'emoval of excreta and house refuse. The present cost 
per closet I)er :1nTlUlU i~ about 158" and we empty them 
O1]ce every eight or ten dnJs. I may say that a bottom
less can or shell is first put into the cl~et tub with a space 
left of ahout three illc1les betwcep the cnn and tub; this 
space jg fillc<l wi th alJHol'l)cJlt material: many things will 
answer fClr the purpose of packing or liniJlg the tub8, 
Here we get a goo(l qunntity of woollen and cotton dust 
au(l refuse from the mills, which is of itself a good ma~ 
nure, We also use dry fib'cct sweepings, screencd asheR, 
&c" but the latter requires some fibrous suhstance mixing 
wit,h it to make it stand round the tub nfterthe can or 
shell is takon away, which is Jone when the closet tub i!3 
loft at the closet; the cans are then put under the van, 
and the tu h inside the van alld dl'i ven to our depot. 
When the full tllb is taken out of the closet, a handful of 
the packing is taken out of the new tub and sprinkled 
on the full one, and the public can then see nothing b,lt 
what nppellrs It tubful of mill refuse or otho'r material. 

"Of course, in Calcutta you will have material suitable 
fot' lining the tubs, but I cannot suggest what would be 
best. We get a material, if we can, that makes a good 
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· manure independent of the exoreta, othefwise we might 
get packing of less cost and so redupe the cost of copec. 
· tiou. 

"I tl1ink the members representing this 'fJ3orough ill. 
Parliament will bear me out in saying there is no method 
yet in troquced to su.persede ours. 

"At the commencement we fli>und flome difficulty in 
ba.ving to number each cloRet cloor for th~ gllilianee of 
the men and in finding customers for the manure; !Jut 
DOW we have it in such working order that there is little 
or no trouble, and very few complaints, and only tho~ 
where the collectors are 1I0W Mel then negligent. The 
tubs we use ])e1'O we make from petroleum or paraffin oj! 
barrels or fmit barrels; the former arc more sorvi~eable 
and cost lesR; they are eut in two for closet tubs. 

"I must confess that, in my opinion, and i II the opinion 
of the Sanitary COlllmittee over which 1 have the hall or 
to preside, the Goux principle iii tho most satisfactory we 
have yet Reen, aud we llRve seen mallY, and Ilave given 
the suhject some conRideratioll during the last seven 
years. The great ad vantage over others is, that the 
packing which is placed in each tub will ahsorb from 
six to eight cluarts of liquid, and the charcoal UI' Bout 

which is in the packing prevents decomposition, and 
deodorizes the excrement and urin'<~ as the tub. becomes 
full; and also to a great extent fixes the ammonial and so 
mllkes a good fertilizing manure. We llave tried the 
plan without lining, and found tho disinfectant, whi~h 
wa.s put into the bottom, was soon so much diluted that, 
to a. great extent, it lost its effect as a deodorizer and 
disinfectant; and when the receptacle WaR used partly 

· fuU, there was a disagreeable effluvia. on account of its. 



being nearly in a liquid state, whereas the liquid or urine 
is gradually absorbed and deodQrized by the packing'of 
the Goux tub. Another advantage of the system is, that 
wl~~n the sanitary inspector infol'mH the manager of the 
Goui, department of any case of fever, the closet is 
cleared every two or three days ; and, from au analysis 
which ha:> been made, it was found that there had been 
f~\Ver cases of' fever ill the ,vn.nl~ or Jil;tI'icts where the tubs 
were in use. I IlUl :;nti:;ncJ tllat COlIstnn~ removal is a step 
ill tlte righ~ direction, anJ atn gIn.J the question is receiv
ing more attcutioll than it ha,<; biLhert., doue, for ,ve ought 
110 louger to aliolV fiBcal mat ter to be deposited within a 
few feet of tllO verya/,llloHphore we breathe, and allow it, 
together with all kiuds of aniwal and vegetable nmtter, 
t.o (lecolllposc f,,1' tweh C lIlollths, and in many cases the 
li<juitilllatter to perculate 1I1111 er ou t· house floors . 

.. Tbere wero lJIorc caHes of level' where the old privy 
8),stem prevailed than where the Goux closets were in 
usc. 

At a meeting of the Conference of the Society of Arts, 
tll l\ system in force in Halifax was \'ery fully discussed, 
ami tbe followillg int.cl'tJstillg and valuable testimouy 
was gi yen in favor of the Sy~tkl\lc Goux:-

" Air, })clllmm (Slluthsen) asked whether the process 
wa::i very oli"oll;-;i vc onc to look at 'I 

".Mr. Pollard thought lIot so offensive as the ~ystem 
without the liuillg, or the old privy system. 

"Dr. Spall said lie had had experiellce of the GOUlt 
s)'steul iu itl! cuxlie:lt iutroduction, and had been asked 
to give his opiuion upon its meritl>. He saw it mat. 
about 18GD, when he was connected with Salford, and 



un 
they were making saiEtary experimentli with a. view to 
.abolish the old midJeus. , The simplicity and cleanliness 
of this system then struck IlilIt He called tlw attention 
of the Health Oommit,tee to it, lltuu a somewhat e~t~-.. 
sive trial was lU~de. During t~)~ time iL was on \rial 
they had au outbreak of ~l!lilJI'<'X, uut in the u,istrict 
where it wa~ in mia, the lowest in the town, not a single 
case occurreu. It. had lJeOll saja that it was aballdoned 
ill Salfonl as a failure, but this was an utter mistake. It 
was not given up ueca,usc it failed, fur tbey had numerous 
deputations from various Health COlllmittees to illspect 
it, and all gfLYe their O)lilJinn ul!unimouKly in its favonl'. 
He beliovod tho rcal'reason it was not adopted generally 
wlJ,~, thaL tho senvcllging WUR not in tl;e llamls of the 
Health Co]umi Ltco, and that the i':lc<lvengiug OOlllJnittec 
were, af; oneu lutppeII od, too lIl11elt weuded to old cu~
toms. It lIlight be I-;uid tltn.t he was an otiiecr of IJCaltll, 
noo that oilicel':-l of health might not, 1)0 qnite un1iased, 
but you could not persuade 11 11 tll era Wo; deputations COI1-
Risting ,)1' town couueillo['t-l alld aklermen in that way; 
and it was on reeonl in the minutes uf their meetiJlgs 
repeatedly, that they thought this system a great im
provement on the old system. He wa.':! n!Jt an oppOllellt 
of water-closets, and for It ~ingle hou~e no uOlibt the 
earth-closet is preferaulc, but fur towns or viJJage~ wbere 
water-closets could not be well introduced,' this system 
would be much preferable. 

"Dr~ Haviland, 1)eing medical officer of health to the 
Northatnptonshire combin~tion, which included not only 
that county, but also portions of Leicestetshire and' 
'Bucks, fOIlUd, some four years ago, when he first entered 
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on his dutieR, that the sewage disposal was the great 
difficulty he hall to conteud with, and, practically, in the 
365 villages and towns under his charge, the wateI'
carriage system was a failure. On setting to· work t<! 
see what" coulJ be doue to meet the difficulty, he found 
that the first thing to do was to see tbat a pr0I?,er system 
of scavenging was ralTied out. Next year he examined 
the ditlereut modes of s~w[lge disposal whioh llad been 
proposed by (litfcl'('nt cOlllpanies, and carrielil into execu
tion throughout the country; and, after finding failure 
here and failure there, he was much struck with the 
:;uccess of the dry mode adllpted at AJllershot. He 
thereupon wcut into it lllore thoroughly, alitl promised 
to lay a report before the sanitary authority; and for 
this purpose he went again to AIJer~llOt, and twice to 
Halifax. III order to ~ee the real effect upon the public 
health of this syHteH1, he detl'rmined to investigate the 
whole matter for a groat I1Ulul)er of years, in order to 
show the geograJ)hical distribution of disease. He first 
required to I;alihty liilJlHelf that the llcaUh of Halifax ll!td 
really improved ,~inee tho adoption of the system under 
invcHt,igation. He found tliut, in 1870 to 1872, before the 
praelkal working of the Goux system had beeu adopted, 
the mort-n.li ty from all causes was eousillerably greater in 
all the different districts than it was later. He had 
very carefully worked out these figures himself for. 
every case of death for tlJC laRt ten 01' fifteen years, and· 
had eliminated all dOll btful caRes. To show the Nor
tLamptolllshire combination of sanit~ry authoriues his 
belief in the efficacy of the GOUK system, he undertook 
this laborious task, and also to sati~y his own mind, 
because without doillg f>O he could not recommend· such 
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-8 large area to adopt any system. Since then he had 
been pleased to see the result of this dry system, and 
was still recommending it. Only yesterday, in Leicester~ 
shire, where lIB was sent for suddenly in order to meet 
the defects of the sewage system in a village, hO'foun<\ 
the only t"9ing he could-do to avert an impending out
break of typhoid fever WitS to send at once fot' II nUIll~ 
bel' ()f these tubs, to replace tho system which was 
really produoing ' the fever, and until he saw a botter 
pIau he should continue to recommelld thii'l system. 
He had no interest either ill this company aI' any other, 
but he simply 'VI'antod .to -sco carried out a uetter system 
of periodicul SC[1vcllging, and to seo the sew[1ge not 
taken to the soil before -it had time to become so matureJ 
as to be of any material ucnefit to Lhe land. . 

"Dr. Haviland replied ill the affil'mative to another 
question, whether he attribLltcd auy special virtue to 
the Goux principlc beyond its being a dry systcm of 
removal. He saiu, what he had founu ill practil:e was this, 
that the principle of Ole tIt-y system wa.s good, but the 
moue in which it was clLrried out was sOllll'times offcll~ 
sive, Moule's earth-closets were vcry excellent ill prin~ 
ciple, but he found in practice their having complieated 
machinery rendered them uscless in villages. Wherever 
there was anything like complicatiou, there was sure to 
be failure. The simpler the article you IIl'ovided the 
better. 

" The Chairman aeked if he considered the particular 
kind of lining used to be ad vantageous 1 

"Dr. Haviland said, almost any refuse sufficiently ab.
sorbent would answer the purpose. At Northampton, 
and in villages Dear, they were going to use tan, and in 
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ot,her places stable litter would do, In the huts which 
were run up for the accommodat,jon of tIle workmen 
cngnglld on railway work~ in his district, he recornmEind
e(l them, as horile-power was used to Il. great extent to 
line the Gonx tubs with stable litt~r. In Halifax shoddy 
was UROa; IJilt allythin~ which would absorb well and 
form a casing would answer the purpose. 

" Mr, 111001'0 sail!, t.hat Rome twelve months ago he had 
t,o all vise the authorities of a town of about 2,000 
inhabitants what they should ,do with their dminage, 
thero heing mnch illllos~ frolll derective snnital'Y I1lTange
Jnellt,~, allli the LocnJ Govel'lllllcnt Baal'll compelled 
them to do something, He came t,) the cOllelusion that 
It dry system of Home kind was hetter adaptetl to their 
CiI'ClllllStf1llCCS t.han a drainage system, awl it was also 
a kllowll fnct thnt the gerills of t.yphoi(l fewer existed 
in the ai"chn.l'~c\ frotH t11() bowels, alld thn.t if you could 
keep tJIC.~e Ollt nftlw ,g(,WOl'S you woulr] eliminate that fac
tor of disease which WitS most active. He Jill L10t oppose 
the water-carriage system entirr~Jy, hecause it was work
ing very well in large tOIVTlfl, Rpecil,lly in London, and 
though it occasionally gave ri,~e to evils, it dill not do so 
to auy grent extent, awl those who bn.d itlrea(ly provided 
Ill'wers slJOlIl(l not attempt to abolish them, but to render 
them perfect. Where, however, selVers did not exist, 
it was a {iiffemut matter, His first idea was that earth
closets would be uest, anrl in many places they acted 
ndmirallly; but nevel', he believed, ill a place of 2,000 
inhabitants would it be l'oS8ible, especially in a wet 
fI<:laSOn, to get enough ury earth to work them. Finally, 
he recommended the use of tubs, a.s employed a.t Roch-


