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Proceedings of the Madras Governmnent, Public Worls Department,
15th +Jarunry 1869,

t
Be this as 1t may, 1t 18 very certan that the presence of aramaleule in large numbers idicates
the existence of ammal and vegetable matter uzually 1 a state of decomposition, which mvanably
acts 1juriously, 1f the water contmmng thom 1s used largely for the purposcs of food, and the
effects may be more immediate and maihed when the animaleul are large ard numeroug

In respect to vegetable matter, 1t 13 to be observed that, when water 13 kept stagnant and ex-
4 oscd to the sun 1n moderate temperatures, vegetalle mfusion of the class ealled alge, and also
fungoid vegetation appear rapidly  Many trbes of these vegcetable productions appear to die with
great rapuhity, sometimes m oneor two diys, and then decompose Immediately after these,
anunalcular hife appears  Stagnant water - the most favorable to this order of vegetable produe-
tions, which, 1 giving rise to animaleular 1’:fe, appears t~ Leep pace with the am;:ﬂwed exereta
discharged 1 the house diamage of towns  This wsalubrio

. us order of production 1s ndicated by
the smell m stagnant, or nearly stagnant oryamental wabcrs,

such as the stagnant portions of the
Serpentine river, which have often exaited o mud declamation  Certain degrees of motion 10
water are unfuvorable to the produetion of algee, or other mfusoral plants t}?e tissues of which
are destioyed by brisk motion, but a large noportion of them are found 1?1 slow running waters,
or open canals with hittle traffic, such as the Regent Canal In summer time the cxtentbof pollu-
tion here 13 pexccptible to the smell over tie bridges, and a

t some considerahl The
same round of life and death also takes plac sidoable: distance

: ; 1 open and shallow reservoirs, and 1n open cisfuins
where the watet 1s frequently changed Light, however, scems to be necess

‘of mfusoria, and fungord vegetation, and ther formation 1s prevented by sueh covering as excludes
the Tight and heat of the sun  Whilst ewosure and stagnancy, or slow motion, thus 1ncrease
the animal and vegetable xmpwiities 1n water they Likewise m(ma;e 1ts mineral nn;)umwa by the
mereased evaporation, which leaves a larger proportion of mincral matter as ressduum  Thus »e
h?‘}(’ h;nd ex“f‘iles ;f Sh"éiow fpl;ing water, o agucultwal tile dramage-w ater, of only 4 degrees
of hardness, taken fiom the tile dyans a3 1 chmond Park . g 1D
water from the same soil, after 1t has stool for a time 1 ;);’;:cas,‘c‘i‘t:rsogfg;(; oi ixa;tt;ecs

at ats source 15 found to merease to 10 or 12 degrees of hardness i canals, a difference not to be
accounted for fiom the qualities of any puddlags of cia; -

or strata contanng lime, over which the
water may have passed.

ary to the production

Mr Cooper gives an instance 1n the Surey C
aual, a 1 ] fud fiom
the Thames at Rotherhithe ’ caral of Little traffie, wluch 19 f

He examned 1t by taking specimens ofthe w ater at sever
Rotherhithe, and its termination at Cambery 1

gravity, an increase of orgame matters
]

a1 points between 1ts cntrance at
The exammation showed an 1erease of gpeaific
an a corresponding increase of saline matters, and of
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Proceedings of the Madras Government, Public Works Department,
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Under these conditions of distribution of drmkin;; water at the source at the foot of the moun-
nder Lz d to be diinking mountan air , sonctimes, at the reservours where the matter
taan, 78 mifyt e 81?;9 not been ke[*tadown, you may be drinking maish miasma, and 1 the cloce
of decompfi:i 10110“ aro drmhing the air of the.ces -pool Taken at 1ts source, the water 13 cool
Cowt i Alley, f kon fiom sta":ant butts 1 the town, 1t 13 mankish and disagreeable.
and reﬂcshmgi . ent of ve"e?able and animal life varied with the nature of the water and the
dvlt‘hisd::i (l)ll:;‘l 45 placc:‘d With some water, a3 1 those containing much phosphate, the
et wl lovelopment was of extraordinary rapidity 1o tothers they decayed quickly
wggemb e dgve 1an adjustment of the animal and vezetable life, the water was not unwholesome |,
When there ::atsh of‘the town, even it could not be sad to be unwholesome, or more than that 1t was
i tho v atet b Sl ty, and the,great ev1l was that the people fiom 1ts mawlishness pronounce it to
of an m{‘uwx‘(}ua 1 dy ’-1 o demk at, but duk famented lupors  In epidemie perrods, however,
be undunkable, m‘x t1tes (;f wata appeared to be povafully affected in manners which we had no
these mfertor quatl S v cstizato, Lut whi ch led prople to believe that the water was poisoned
time or op{:oxtumh;d o st :ater, there was less cgetation 1o the calearicus waters, but these
wmtcish};:‘l ?}feer«lhaad\ antaze of heng less solvent for culinary PUfPOSCIS’ &ch 12 ses by what I
¢ oIy juipressed as to the proper treatn.ent of water for housc o’ purposes by wha
t 1 ‘:Eslitl;(f:muun“ the practice of John Day, the Ilorse Tramner I found that the greatest care
met withl, ©

and convey 1t immedately to a deep slate
* was taken by lum to colleet 1amn-water from slate roofs, y

tank, 20 or 30 fect deep, fiom which the light was -but out This preerous "W:T was ;arued m
anh, 2 v of the hiorscs ab distant race meetings  Some of the tanks of other Horse
baiiels for tllle sxllpi)ci 1 division, throngh which the water passed, to retamn any vegeta‘?le or other
Tram?ls ot :: “1 night have ,colloctcd from the roof  From the obseryation of zuch instances, T
impurities whach ; 1t1 E;t tho r1.<ht treatment of tho ¥ itet for the population was to collect 1t as soon
was led to conclu(‘,e “l‘; von :by covered channels  There ae neatly 200 mules ( sqo we ) of sandy
a3 possible 1 cov1 (.Z :1; Vglr(\ta’non 10 the viamty of Allershott (the Surrey Sands) I proposed to use
surface, bo;tun‘; 1” nr"ou:db for t,he supply of London A convenicnt sito was reported on of about
these a8 gmh‘erltlla ag the wailable depth, » suld ha:c sufficed for the storage of a supply for three
50 acres, winch, a{ ot ths should be covered yith a roof of Lollow brick as the best roof to
months T proposed seatme It was to be const guted 1o the form of a series of gromned arches.
mantan an (werxﬁ’t:{iﬂ)llx‘d\q epovnally tho cost of th ¢ tank, roofed with hollow biuick, and floored
By munufacturma' l:te(l o t,hrw quarters of a million of money The covening, we found, could
with tiles, was P:'i ‘;‘0 4 superficial yuds  This 1eseavon would effect an enormous economy by dong
be done a{: f}bg 1;m::)cssxt\ for private tanl s and cisterns

aw waw nm“; blmatmnvs grcat eapenses have been ircurred by bawving large fillering basing which

n

1 g that unpe fectly remove the 1mjunities that are collected by the open storage
i t ercly sicve
ltxardncs: fxonlll its m;(tirancc to ats termimatiy  Thig progicssive wmerease of impurity up 0 the arc Tlnwn 3 ond the corenng of @ 1esorvoir which weuld have provented the introduction of these
ermination he ¢ ene ;

2 could mnot but aseribe to th, process of evaporation combined with the smaller r )
amount of traffic which there was towards the en

d of the line
Further researches tended to sustain

to convert the gaseous products of decom
the upper series of animaleuls and animy
tion were left unabsorbed by this anim
1o much larger quantity  Of the ge
propertics of these gpores, '
mined by the Naturalist

te inference that 1t 15 the Office of the Jowcst monads
boation mnto organie tiscue, which scrves as food for all
allfe  Catam it s that, if the products of decomposi-
al and s egetalle hife, dclete rious miasma would be Pmduccd
‘tuence, there ean be no doubt, but the sow.ces, nature, and
with the laws of ¢ diftasion, appear still to be examined and deter-

&
One effect of exposure 1n stagnant resery
water 18 dumimiched  The water so do.

water butts, which are kept 1 the bagl,
Iete 1t absorbs rapidly the novigus Po
In the poorest ¢l
the?r cm::dcd s r::s Oé houses the people carry up the water from ths butts, aud keep 1t 10 Jugs
:’nm o b the water I“F,Eeons, who have had to perform operations 1n such dwellings, bave
s; 0 given to the to wa hi their hands has imparted to them & disagrecable

nrs 18, that the quantity of air held 10 solution the
«rat:d on the intermittent system of supply 1s taken 10

-yards of lower class dw ellings, commonly near cess-pits
ducts »f decomposition .

et W » d e A

v meme——— b vl SeEr o

[P S

e it

s et g

Lave coct more than the expense mcurred by the coustruction and

nl[l)'.u lt](!s W()lﬂd, [)Cl]mp%, Il()t
w()lkln) Of the ﬁ.ltbl‘nb’ ba,SlﬂS ered |(‘(l ‘()[" th(xlr T
L4 J ¢ 1004 al

t of the site chosen for this storage eservorr, there was s deep gorge with a sandy

In one pf'bf‘ o 2 would have been Aifficult 1nd expensive, I proposed a floating cover. The

foundation  The cov u,llnaas wood, which was hable to decay, ab length 1t occurred to me to aceum-

firot materials suggested N ;ioatmg cover of hexagonal péis, wluch 1 found could be construct-

+h the ohgect 1y Conbtrluc n ;umbers They might be tied together mathwnes 1 have a strong
d at a cheap rate Wf 1'um (?hlcnt miaht be frequently used with advantage

pmpression that this lﬁxlg]c; o o e:. of the 200 square mles of gathering ground, however, perenmay

x clos

On emm;mr‘z quch quantities €ven 1 diy seasons as to dispense with the necessity of any
cre found 10 ¢
sprmg3 W

as TEeservolrs

guch extensive stot '160 pamics Wero too strong ful us 1m Parhament, and we faled to carry this
v ompd
But the Water

amittec of the Ilouge of Commons, however, did adopt
1y of London  The Cowmmi
measure for th; f “Pili the rese1voirs covered, and the Companies were ordered to cover them, but,
the prmcm;e 0 dl:: h;; been carried out veiy jmpar feetly, and small covered resc;von's hav? b;im
3 or
. bclhcv‘e, ta'lce’che end of the storage and filtration besing In & number of towns the punciple has
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. plants , very few tanks I suppose are without a supplyof the water-snail paludoums, which feed upon

since been apphed very completely , the water dernsed fiom spuings, or fiom lull sides, 1s led 1n decaying vegetables, and which are kept 1n aquariums for that purpose 1n Lngland

On two o
covered channels mto covered reservous, and does not sce the light until 1t1s drawn fiom the tap : three occasions at the latter end of last year, 1 was 1r:du,ed to ::leamme tIhe dew deposited on leaves
in the house, and there 1t arrivesm a beautifully filtered, clear, cool, and bighly arated condition, N of plants during the night, and I found 1n 1t both m‘u{er an fun a1 ) f these are thus developed
often as much so as soda-water < . ( 1n the course of a fow hours, 1518 plain they c““;‘:cbc ep(;, Oui 0 ‘; tank or river, the truth 1s their

When the deductions fiom the course of mvestigations I have citcd were made knoan, 1t pro- i germs are’?.lways floating 1n the atmosphere, an coxne eveloped as soon as they are surrounded
cla,une; that th: plan was 1n trath that of the sncients At Constantinople, there 13 a great wunder- i& by w;t;;ve a great prepossession in favor of the plas, I have submitted of a floating pot cover 4o
grom'll'h?zgz(:;es of Captain Vitch, of the Royal Engineers in Spam, had made him acquamnted with t nater-tanbs, as I think 1t would serve tobdumr:;sh ihe quanblfgl oi the fioa}tuﬁ spores taken up by the

«.- the Roman remains of covercd reservous there, and the advantages of preserving water 1n deep : water, though, I beheve, 1t may almost be said to be mpossi ; 0 exC uu; «em absolutely, but +he
" covunad cisterns, underground, according to the Roman practice. The covered reservoirs or cisterns ‘ vovering, exclusion from sun hight, and diminution heag’ et ceIr taml::i s e dovelop-
at Rome were 1ymmense works, adorned with architectural decorationg » Constantinople had covered ment, and the large sequence of ammal and vegetab{a prodaction, I would tommend the plan for
reservoirs or cisterns holdmg at the least 400 millions of gallons One of these rlcservmrs which trial on a small scale in the first 1nstance ‘
st1]l remains 18 descrwed as constructed of brick and covered with cement , 1t has g v anlt.cd 100f, l The Officer of the Ilill Roads Division states thet *“ he considers that tanks should be period;-
gupported by 536 ma ble columns of the Corinthian order, 40 fect 9 inches high  Arches of anl': cally cleaned if 1t 1s found that the balance of apum.l and vegetable life 18 not sufliciently equal to
rested upon the capials, which are surmounted by a massive marble abacus  These columns are { Leep water sweet, and recommends 'covercd tanks arl deep reservowrs as being Likely to be more
placed 1n Tows, 12 feet apart, longitudinally there are 12 ranges, ang lantudina'ly 28 The cistern tree from the evils of heat m India ”
15 336 feet 1n length, 180 to 200 broad, consequently its culycal contents to the top of the capitals ‘

Dr R Cole, Principal Inspector General, Medial Department, says, *‘ «sa general rule, that
16 15 doubtful 1n this country whether water artificialy stored will ever be so sa’e for drinking pur-
poscs as deep well water " Now deep well water 1sunder the condition of that kept 1n a covered

of the columns woul¢ be 3,861,144 cubie fect, or 1t would hold 23,000,000 gallons of water
Ths edifice, with 1t ground vaulting, would be about as capacious as one of our Cathedials

Tn Spain, whete the water collected and stored 1n covered taplg 1BV

Y S
S

eLvolr
length of keeping as old wine The Spaniards i Peru used a similar sysilelg,d azflc(;rsdzzg]:;}::i i Captan Swetenhan; considers that the water s;ould be covered, so as to prevent evaporation
water m open chaunels, they considered 1t, as 1t were leading 1t waste in the open air T ° as much as possible, ¢ because all evaporated wate ascends perfectly pure, leaving 1ts share of
Fogland there 18 considerable loss by evaporation which imereaseg the Propoition of solyd un‘:: lfu ‘ 1mpurities to metease the pereentage of that left bet nd ™
n the water Py These other facts support the like general econchsion
On these several grounds, I conclude, that all water for the Supply of cities g} 1 ? Where the wator 1s derived from 11ver sources, 1 18 chiefly derived from the surface washings
led 1 corcrcd conduits, and stored 1 covered eservoirs 10uld be received, 1

} of lands 1n Enzland, often from cultivated and manurd lands, and 1t carries with 1t much soil, and
The chicf question 1s the economucal construction of the covering, whether of £ h of the manure from the surface of the land wheh, 10 some cases, 18 more than 18 contained
hollow brick, which I prefer I believe for India, as at Madag, where Tam infy me(;) tl:ozlc;ete o mu;} sewerage fiom towns
facture of biicks 13 halwf as costly asin Londonm the pot construction miglt pe mad at t clmanlu‘ 1 l; et rii of the matters in suspension, *¢ sett ng reservoirs” are necessary, previously to
Aman and a boy 1 England ab prece-work T ound v ould mould ninety-two gall e sy filtiation and to storage in covered reservoirs It 1snow admitted, asa rule, by Water Companies
These are of much superior quahity to the maciine-made bricks, ang a mach gutlon pots 1 a day lt ab the water, after ;emg filtered, should not see tle Light again, or the work of filtration would
to give them stiength and exactitude of form :t o very low rate ¢ may be coustructed ‘«;,le soon undon; But we have made efforts to obtair water not from the surface of the land, but
that which has passed through the soul, and 1s theie ollected by sub-soil drains  Sand mixed with
loam occupied with vegetation, but not highly mawred, constitutes a filter of the highest order

1y shie s and remove little but the matter
For the softer water wlich act powerfully on metalq cart} Most filters (all filters of the common sor:t) fxre mere {sh mu;er . ‘t bm
} {h-ware pipes would be best  These suspenston, but the diamage through such cultivate, fot only remove the matter 1n suspension, but

are used 1 Fiance up to a pressure of 160 fect, and gt about one-half tle price of 1 takes away to the greatest extent, matteran solution. This land filter, if 1t may be so-called, tales
From such information as T have collected, 1t appears to me t} b th o '1 out much of what may have been brought down by the rain 1n passing through the atmosphere
ab the conclusions deducted fiom o

et e e et Tt

A valuable som ce of water might be distrituted separately {,
01
commoner water to bo used fon gardoning, strest nashing, any household Purposes only, leaving

d Wanufacturing purposcs

s rezmaliberers
P
.

e T

the Home experience are a fortiori applicabls to the

. " 7 hest order of purity and quality, <lear
Question of t} The waters derived from sub soil drainage were of the hig ) s
climate, where fiom the heat the activity of ammal apg Vegetalo hfle storagte of water n a tropical cool. and well wrated, and m the best condition for strage 1n covered reservons diccet, and withous
¢ 18 greg ore ' J ’

rapid and dangerous 1n 1ts products, evaporation ang consequent det greater, decomposition m ; avy subsiding tanks
much greater . cterioration of the water 18 8 . Where water cannot be got direct from naked yrimitne ruck, than sub-soil drairaze waters

) On locking over the papers transmitted 1 thynk 1t 18 confy ;: are the best of all  Asan immediate expedient, 1 woild recommend the formation of covered reser-
;ltid. 1dA c:}xlnmon ox;lmmn 18 expressed, that vegetation anq ﬁzrlll mi:ltory of the experience T have .o vous at the bead of the great tanks, and that the waer so preserved should be led off for domestic

should rather say that th conduce ter y ¥

: et y ey reduce its msalubrity by the absorpt to the salubnty of wa ! supplies

sition e the process of filtration they serveto dy Praon of the products of decoupo- |
{

The chicf practical point in the cheapaess of the covering, whether of hollow briek, or of con-
(rete, Mr Austin, who prepared the projeets for the vater-supply of London, 1s dead, and the plans
are lost  Some of the cover ed rescivoirs made on tae princaple recommended, cost about £1,000
for each million of gallons stored , this was, however, for reservoirs of comparative small scale

A tauk, such as that at Constantmople, might have been constructed probably for £60,00¢

£70,000, constructed of concrete, 1t may be done 2t3d or 4d. per fuot of space There are points
2!
4

Tagree with what 15 saud by the Superintendent ofmn‘bh’ et o o nve been admited
““ T have been engaged 1n mICroscopic

have examined water fiom all kindg 0
18 utterly 1mposaible to prevent the™s
as desmide"and datomaca 1nto watc
those who consider growing

animalcul® such a8 the rolife

al enqunie Muscum, who 5238,

f resel?voul::x(;fl more than 16 years, 1n the course of which T

ntroduction of mfmy ¥perience has led me to the belief, that 1t

r, unless hoth Ixrrl;lts o2 (animaleulz) and minute plants, such

plants as purificrs oi.‘D w::zreld " se prctaded, aad I quite agreo with
I, a

ree, both act as say 0d there 13 no doubt that the larger

enger . .
¢T3, and feed upon the smaller animals and
" -~
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' Ygand - \ ‘ ’ he pui 1 ficatvon of water mamediaiely beforeats distribution —1 may T BRI RS
| 1n the constinction of soue of Mr Rawbusod's covered reservong which would commend tus plan 3rd  Concerning the pu f 4 to filter all 1ake and nver water directly bef - s+ B3T 0
1 1 consideration atate that 1t 18 a very gencral practice in this country to lilter all I ¥ before o BRI
dy anu col C v 5 e
f for stul heady sabmitted as topies for distinet examination and conwiderat h ‘ 1t 18 delivered to the public, and cousidering the qualty of tho waters of India, Thave o doubt L §:,E?"~5
, I have alicady by oarthen-wae pipes, and aluo o cration the subjecs that sach a practice 18 very desirable there also  Filtration with us 13 effected through shingle or oy BTSN
| 1, ot bubion an France by earth Pes, and also the subject of the clucf t B, 33
| of wator qistribt Lle fir 1 “1 preparations » d and fine sand  The order of the materials 18 usually as follons — s
| £ concrcte, to defermine the hest available fir luge covered reservor constructions | gravel, coaise sand, ‘ § L %Q%ﬁ
‘ ° I;_-w ’now add, as another topic, the nanufucture of machine-mads hollow Lricks, tooother ‘\ . At the bottom of the filter there 13 a Jayer of shivgle or coarse gravel to the depth of 12 inclies £ gﬁﬁ;y
1) 3 i ‘>‘x ‘u
1 Y anfacture of carthen-ware p1pes CoE ' or thereabout , upon this 1s laid about 9 or 10 1nches ¢ fine gravel with sometimes an upper layer & ; % ?L%
mith the m- \ of broken shells to the depth of 3 or 4 mches, then coties a layer 9 1nches deep of coarse sand , and 11 ; gﬁlﬁ P
- ) ! .3 de g The wate 3 - L 55
Fyom I LLY HEBY, Fsq, ¥ B, ¥ 4, and Professor of Chemistry 1 the Loudon Hospital, and ‘ finally upon the top of all a layer, 24 inches dbc?-’ of fine sxhteous s»m(;l ; h wa;l er flows down gv B ’Ef;
- Mcdieal Oif eer of Ilecalth for the Gty of London, to the Under Sceretery of State fn - ¢ wards through such a flter at the rate of from 70 t+ 80 gallons per day for cach sqaare foot of AN <8 hoed
1S s " ol 0 o R Fa :;o
1ndra, dated 021d July 1868 i f eurface , and 1t flows into a covered scrvice reservoir, which 18 placed at a lower-level Y S
‘A E} ()‘. ' cOE
' 1 have to acknowiedge the reccpt ofg;)(lt letter Of the 3vd wng'ant, with g collection of printed ': : When the filters become foul, and cease to deliverthe water, they are cleansed by taking off 4 »
: ans of xeeping water swect n ; f
i pajers on the subject of the best mean mng vwhen stored 1n artifyya :

a2l 1esery oirs : thin layer of sand fiom the upper sm fice This sanl 18 washed and retuined to the filter Tu
I submit the followng observations for the mnformak ’ i

1
and having read them,

.
. Iy
PRV
-ﬁ:"‘ﬁﬂ‘ééﬁﬂ:
Mt
iy Ll

i e % 9
b 5 Ry
! 1 db-:!‘s
ont of India. lon of Sir Staftord ! conducting this operation 1t 18 necessary to bave two @ even three filters, so that one or two may % JAE 3
hi £ A
| Northcote, and for fre use of the or Crtl;ll ntry has 1 * be 1n use when the other 13 undergomng the process of cleansing, and the storage, or rather the £ -
;' 1S Cun a ong sin & ' i “;‘za:
he expericnce of » ater-supply 10 ¥ g sinee decided that, if we are to gocy sorvice reservorr for this filtered water, should be cowred to prevent the access of hight, and the £ 1pger
The ey domestic use we must pay the stricrest ceure 50 cse Br iRES
v N * o
1 sweet and wholesome water for do by Ao chmacter of the tl? attention to the gy eraj growth of plants or infusorial animals N S
n 21§ athc *' [
] é details of the three filowing pomts’f- tion ; the water 1mmcd1atelg bef ““i Brownd, the condision ‘ It should have a capacity of not less than one day supply L ¥
431 uificav Y beiore
1 of the storage I\ SCrvelr, and the punti istribution  Judging,

t
i
A

. -

b ut to 12, I am led to thunk that ¢ Taking all the circumstances 1nto constderation, a detailed 1n the printed papers submitted to '
you have S¢U ’ - i ese

‘ Lowever, from the pepais
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| f 1 tion of most of : :
m | sdee : 10fessional examination of most ¢
1 the water-supply of India, notwithstanding that th portant pownts are | ; me, and applying the knowledge which 1 have denvcdﬂ fiomap o e i ] % o
3 e - . opst : » ich are neees or sec
i not sufficiently conwdered 10 e aum o than with s s ¢ necessity for then ] { the large water-works of England, I am of opinion th.t the means which & y uring S
rater m ¢ — 5 -
4 observance 18 even greate the collection of water ~Tt 15 mamifestly of fhe o i \ 2 cupply of sweet and wholesome water 1 India, are b inds o
i lst s egards B i should le sclected as free from pollyt gPeatest importance ' Jst —A proper seloction and proper treatmentof the gaheming ErOwCS 1§
; nd ¢ ¢ o .
1 that the dstrict or gathering grov (d J from all preventible soulcesp fu 18 mfluence as possible | and —A better construction and preservation of the tanks on storage reservors, and I
1y guardae 0ol 1 d ‘
; and that 1t should be strictly gt s, and fien the too luxuriant growth K?puuty » 28 from sewage ! ! 3rd —The filtration of the water into a covaed service reservoir mmmediately before ite 1 {
sultural operallons, Wil of rank voo oot u , “E
1 depostts, from agric ood with the general chamcter of the Districts from which 1 Zetation I am : ! distribution to the p\LﬂJhc :
; not preclsely acquain Jersved, but 1t apears to me from the evad e Water-snpply of : i Ted ‘ v,
the large citics of India 18 A tt’entxon 15 btowed on thas part of }I ence afforded by the papers ’ ‘ From B RAWLINSON, Esq, To the Sccretary of State for India ]
¥ 4 Y ke
ry msufRcient 2 part of the subye “s}est method of keeping water sweet when stored N
g sent to me, that;uaed ot the very first to lecome fouled to vely ser j ct, and that therefors ‘l ' Hetewith, I beg to fornard my report on the be=f; metho ping o
the water 18 T’;“;e obvious remedy for thus 1s, the periodical clearing of t} U8 extent with orgamic I iu tanks’ 1 India . ddstional ¢ i wll ;
3 t
% impurities oy, by burnng them, before the rany season gy, g OIt ¢ ground from decaying ! If in furtherance of the recommendation I can render additional assistance, it will give r
3 r es It ' .
3 vegetable matter, ' 1 18 also necessary t 1 ure L gL
-:} natural channels for the flow of the water to.he storage resery o113 or tank ary that the me pleas . hout to be sent out t Tadsa may have a hort bub specral tramaun f
3 d that 1f any notoriously bad vater oce nks, should be Lept clean . Any young Royal Engincers a g i
sud orderly, 47 ther outfall, and so & erted U8 upon the ground, should be conveyed L P ter-Glbering and covered 1eservor (rank) work . .
) special channels o AIORCE s crerted fium the storage rese et . . 1w . h advantage visit special woks, make plans, sections, details, estimates ks
: t to the tank : o feservar, i | : 1 think they may with advantage p 1h8, s ’ » v A SRR
. 2nd  With nespect Lo The Lanis orveservoirg of 1 ndia —Ti yq g, b d reports of the same, asin my experience I have ever found that actual work at any subject of 2
it g , al .
“3 they are rarcly constructed or maintained iy proper Ranncr, gnd p " “ \lndanﬂ} evident that , ‘\ this sort, alone gives full practical knowledge, ) ' |
" it 18 so faulty m every respect, that 1t 13 not SUPNISIng the wate 15 foul ae dca&e of the Vehar Lake, . , | 1
3 ¢ oul and repulsive shesh b i )
. degree, for the banks of the lake are co shalliwy that when the Water pet 1h sive 1n the h|bhd : B DAWLINSON, T, © 3, Gl Emganecr, Chucf Tnepector, Local Government Act AN
" i ' o elir U f v ) .
; and become putrid, and the natural ground o) the lale appears to | es the ayuatic plaunts , Report * office. Whatehall, on best metbod of keeping water sweet when stored in tanks, dated 24tk P
~ o o s 1 EH PRCIY
: orgamic matter, besides which there 15 maafotly g large accuny 1 :b a s;nl unusually chaiged mﬂ; : J\;ly iSG‘S .
3 , ulation . ich .
grves offensive quality to the deep water, anc 1 adtition o all th o docomposins med, B 1 ! Ag istructed by your leteer dated the Srd July 1863, T have examined the several papers sent '
i 8 . * 8 1t 1" @ g nstructe . \ o
: water 18 fouled by the cattle, and by the filthy halut of the N 6 vy priballe that t{, L India relative to watcr-supply, and have given special consideration to the question as to the bRy
SIVHS ' 1 be | from Indiare
nee m .
A cssary to give a steeper slope to the sides the ake ang ¢ o Mo remely this, 1t v ; ¢ post method of keeping water sweet when stored 1m tanks *’ -
) wail, to remove the dead aquatic plants befy e the Ta 0 Constract them, of po-sible, of stone~ o 30 L i (e word «Tank” appears to be used generally to designate artificial constructions 5
< 7 Ny geng 0 Y81
o the remuval of mad, and for the periodical ceansme yf‘.caho“ oecws, and to tale measures fir ‘ E for storing water, as for mnstance the Vcbar Lake, and other simlar artificial constructions, are 3 “ﬁi
-k 2 0 H r ’ B
t‘;“) or more parts, and above all, it 13 necassaty ) ot :I the Like, ag by diiding the lahe mto 3 v ed m‘)iqn In England the word “ Reservoir” wonld be used, excepling for small constructions 1
A " D3¢ 14 s a A
i &l such preventible and unjustifiable pollut * e water ghould be strictly guarded fro 5 : timber, oriron  In this Report the word *“Tank' and *“ Rescrvour™ bad better be coum- N .
: cattle, &, &c, and as to the question ftl}(\m’ o fiom bathing, from washing of clothes, waterin L o .\,t(:ne, B ous . RN T
- SO Ol the prescnce " dercd as #ynonymous LB
_§ no doubt that with,n reasouable limytq they ate usefy] of aquatic plauts and anu 1aia, there cau Le - la Enzlend, a work sumlar to the Vehar Lake, for the supply of Dombay with water, would et
4 seing ) ' 5 * ) = ;
g proporlion of soluble organic matters , Lut, f prmitted n p‘unf_-,mg the water, and heeping down the - b an ¢ Lapounding Reservorr " 'The area from whih the water 1s collected would be designated b
r ) 1tted - . 1] . : mLod
§ » perceptille tait to the water, they are 5 coaee of o thrive ta ruch an extent as to commutic: 9 ! i ¢ The Gathering Ground,"" and the oullet pipe would be the ** Condwmt ™ 1 Cos
5 <A%C ¢ £ o > . a
be made for the quick remoyy] of dead ehirury to1t, and 1n every cace provision should I ! (e
g 4d and 6“35'“‘3 substanccs i * TR A
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; Artificial constructions near a town, amd in whjeh water § ! e £
from which 1t 1s distributed, would, 1f open,ibe calleq ¢« rought by the condwit 13 stored, and : oo
:oin " , . , ) Open Seryice Reservorrs,” and of Josed and therefore a lake or river having 1ts sources on granite, or on clay slate, which yield compara-
Covered Service esell'lvmrt orve watdr ' tively pure (soft) water may be dark or coftee-coloured looking, from vegetable tmge , whilst 5
r 3 res i )
i Before considering how to pre Pe, some fow facts connzeted with y ’ 11ver or lake having 1ts sources 1n mountain Lime-stose, the oolites or chalk which yield hard water .
E watet-worhs may be considered | *Cled with 1t and with :
3 Th 1 ource 1n nature from which ] ! would be transparent and sparkling £ -
1 ere 13 only one s e s Tt wabter 19 obtaine], namely, the ocean | there 19 Agam, 1if the soft and dark coloured water fiom granite or clay slate flows into and over 5 %
; ) | ) o , , '
E unly one process by which salt-water Tesh, evaporation, All frosh wat £ L ; lime-stone District, combination with hime will take place, and the vegetable colouring matter will ’
“< surface of the land 1n lakes, 1 11vers, and n rivulets, op beneath t} +r found on the Hy brigit and kl {6 wat
; the surfuce 1n the substrat | be precipitated, hard waters are therefore usually brigat and sparkling , soft water, excepting natur-
3 13 1ung 1n springs, has been evaporated anc condensed 1y the fo strata, or oot . f Iv dark looking b
K . fi T of rain, or of dew Disulicd i ally or artificially filtered, 1s fiequently dark looking k
water1s pure water, ram-water 15 therefore piiewater A Chemqp | St i . ; % and 1 chalk, &e 1 €1 -
fib b, the statencnt that nay ohyect to the torm ““ pure,”’ . i Water enters certain strata as sand-stones, sands and grave y , an 8 the pores X,
i epot a 2
; hut for the purposes of thus repott, 143 pure water, may be accepted ' . i g and cavities of the rock, just as water fills sponge  The propottion varies fron {;th to Ith, thg " ]
4 - Lakes, rivers, springs, and » ells, never furnish water A8 pure as it )]y f 1 ; water 13 not evenly disti.buted, but accumulates aloug lines, and 1n basins according to the contour, b
e 1 rOn] ] ¥ .,
: condensed from the atmosphefe clouds, or 18 1 dip, and character of the rocks §;
g The solvent power of pure water 13 veryactive, and on ytg comimng ipt ! A well sunk 1n certain known water bearing str.ta, may or may not yield water in abundance, 5 ?ﬂ» =
4 nuneral, or organic matter, combination take place betwiag the ram-w:ter 0 contact with earthy, P well-sinking at random may thercfore be disapporntng  In some cases water may be abundant at b g
ke proportion as they be more or less goluble, ora greater or Jegg t‘une m con t’ atnd these substances 1n ! depths of from 300 to €00 fect, and yet at 900 or 1,200 feet, the strata may be diy. Deep sinking § ;
a¢ Pl
ﬁ In geology, formations of granite, of clay slate, of ml-stone \ i or boring may therefore be disappomnting  Siuking lecper will not i all cases increase the volume i
r e
1 watel 1n a comparatively pure state Al fomations 1p which therg ih, and Some others, yield ! ! yielded by a well . 5
,‘,, mountain lime-stone, new red sand-stone, tie oolites and chglk €18 lime 1 a soluble state, a3 oot The cube of strata drawn fiom by a well, may be considered an mverted cone, with the well 1 o
" (chiefly m the form of bicarbonate or sulphite) hag been dlsgolveil"e hard water, because lime ! j : 1ts decpest pait foiming the apex of such cone, capllary attraction preventing water separating i
& lime, 1ron, or sulphur, with other minerals & the cage may be Chalybeate waters contain v from the swrounding strata in any other manner ; a. the apex of sucll)l cone 18 geepencd, the cube -
. v . ter-bearing, the vol » i
é Hot springs 11se through fissuies from depths of severa] i b of the cone 18 1ncreased, and if the whole strata at this part 15 wate i olume ?g com- g':
, ’% however, m all cases fed from the surface {he warm g ousand foet such spiines. beine Co mand will have been enlarged ]
effected in volume by the scasons  The dry weathor Iprmgs both of Bath ang prl s, being, L The form of a cone 18 of course merely given to mdicate a princaple , there may be fissures and 3
A\l i
4 water , large 1ivels rising 1n mountam raneg wher olume of water 1p ordingr O oxton, are other conditions 1 the stiata, which would bring in water from beyond any lines arbitrarily skctched, o
o riv
. alternations of the seasons accumulating and I’nelt etll(:e and Show (glauors\ cmZt l\ersfl(sl ipntr})g the great facts to be accepted are that sub-soil or unlerground waters are uncertain in their arca
o e N / 81, are fo 1@ -
"3 an outpour of water fiom potous strata, the Drine b° 1ese depogutg A spring of : y f and volume, and limited 1 their depth 3
3 the general level of the sub-soil basin Wate d° Cing a fissure or conduyt ct, hater 13 sunply Water oblained erther from spiings or fiom wells, as previously explained, must necessarily be g:
' with some of the mincral ingredients of the st tl‘&wn fiom wells my.t necos 2 a lower pornt than ; mpregnated with some of the nuneral ingredients of the strata, and 1t 18 only reasonable to suppose E,
- ] « bas studied water analyuis fiom the several ;)ra %5 thisig o much the ¢peq sw;*xly be Tmpreguated | that the deeper the well, and the greater the amount of mincral impregnation, this 18 not, howey e,
water, the formation 1t has been drann £ . Mmations wy] Pronounce, {, *% that & Chemst who ' genaal, as water combines with some salts up to a crrtain standard, and 18 satwisfied  Chalybeate . L E.
A nustry, and water analysis, w11l alsg 1 A Geologlst m like 1om testing a sample of } and other waters of analogous character are speaial, ocal, and usually confined to small areas. i
3 surfa.e gathering grounds’ from ¢ fs ek o the quahty of ‘mtmanner, %ho hus studied Che- | The question as to admitting the grow th of aquatic plants, or otherwise, may be settled by the i
o riig- 4 N U R N - .
. knows which of the great ?geolo . Ways, rom well-giy e erto be expected, either fiom TR answer, that 10 open and shallow water, under the sunghine and tcmperature of India, whether 1n 3
4 14 T 3 £t
The operatrg f glea, f()l‘matmgh.LS to be llealhg: or figm artesian bo wge, when he small tanhs, or on the margins of large tanks like the Vichar Lake, they will grow, and the only 1
S ns of naty Wit ’ : , a.c1s which 1 .
. The power of gyy Te are constant ad thoy h practical good to bo accomplished 13 1n some cases to cwbauk of flat a.e1s wlich have not more

¢ in detail, ¢h

¢ eflect 18 St“P(‘“dous sracticable , that 1s 1f there are water plants which vill do less mju y thin others, subsutute the
I s

180 n and \,
nised fiom the ocext, best for the moe worthless and peinicious weed
Tam anj dey ‘

o e

mech em 1 Vast arcas, hundieds of acres mn extent cannot vractically be manipulated by human Yabor 1n
" Propoition tg the areas amical power of wader 1 g %8 hims and other matters m cliemicd ' d cl‘mnsmff ’ g
e 4 bR P
] FIVers when 1 flogg e upou the gradiants, 41 2035, disintoguates, fts and foate sehd i " I Mectropolis of England (London) with ats thice millions of whalitants, 13 supplied with »
- The go) . > 118 volineo of the ran, aud the volume of the Lout 100 mullions of gallons of water pe1 day, drawr fiom the Ruver Thamcs and Ruver Lea, which -
. Solv H ' u ( X
- Water flo vent ang Chemica] action of ; . tributary of the Thames Weeds (aquabic plant.) grow most prohfic in these waters, gnd both 3
e : Win ¢ Ol wa 15 2 ‘ N 2]y ¢ \ Ay
-3 gallon, gy t«‘lg from chalk i, st ter 13, howey er, Prohia’ly the Lreatcst, as 1t 19 ancensing o rivess aboand 1n fish  Dwung dry weather, the watny ate compaabively bright, 1 wet weather  \ 3
. o c . Y Sy o s
I ) ed 1510 one ) gall > Sontans about 1 €raws of Incarbonnte of liae 18 cach . and duning floods the waters are tubud .
o3 Water 13Inagg irea of the R 2003 amourty g one ton Some of the Water Companies hasve large setiling tanks, mto which muddy water 13 drawn to ‘
N 13a " -~
T - less 1] 3 u;)Out 1,009 willion » 1;‘01' Thames g about 3,000 square m,l d the ayeragd flos of { clear itself Ly subsidence before filtration, bub all the water 18 now sand filtered at a rate of abous 'k
» an 365,000 4 gatlons per da npe 4105, and the e § ' b each squarc yare of rand swface, tnatis 720 gall f ‘b
g » ong of ay, and 56 7,000 . that no ) +half gallon per minute, through each square yarc or sauc ,» tnat s 720 gallons of water '
R Basim, ang 13 1mper ¢ Licatbonage of lime 15 gy, million g llone per annum, 0 , one-half g P ’

<
4 £ 2

A ubhin
e A
. '
hapamnd el v

ta} uually 4 ‘ - he london
About 41§ of th: 1ly remey (g to the g g ¥ dissolved fiom the chalk of the !

fom each square yard or thercabouts per day  Aflcr filtration the waler 19 passed nto covered '
4 an
at or €xceeding this py d surfaco of the ¢

pure water tanhs, and flows ducet through the mams for use  See Appendix as to the legal Clause 3

1
@
3
i 1
ar 1 Y ey N r \ i > .2
i change op 5 POrton (16 gry th are composod of lune stratq, and yicld hard wately j ! relative to filkermg and stormg water 1n covered pure watcr tanks for London(1832) :
. Pur vast scale iy the aggrogat $1n each gallon), 80 that an wwcreasin 2 and silont geologicd ! yo Weeds 1n England abound most in shallow and comparatively still water, and are most prolific !
[<]
J ? stronge i;’a‘cer 18 &slzud to have o chier ° ‘81 tahing place 3 wn hot summers  No practicable cleansing would peevent the growth of weeds and aquatic plants 1o :
* T than for ot her meal affiy;t P P
I3 s, uty for ty 18 [
3 q 4re water wyjj for mzta “;:am Hungs, and for eomo this a{'ﬁnll yts | ; d .
lice an 2 ;
/ ssolve the coloursng matter fraw plant :o X
3 ( Lo ,
; -~ ¢ i 3
v A ¥
i . va L ! ' ‘ ) — 1 "
I~ ‘r”‘*’: ot b *’ M * g ! 4 - - “\‘
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h rivers as the Thames, or on the margins of large mmpounding re
guc

Servowrs, and I anticipate that
any attempted uprooting of all aqaatic plantsfrom every part of ¢ b

basin of the Vel "
- be a farlure, as other weeds would grow mmediztely  The sang of the ehar Tank’” would

London water.y
although scraped and cloansed a¢ Sho;li mtelrvais, %r()duces weeds all through the susjesrfll:xirdbjcd:
impossible to prevent such growth, ; e 01'11‘}' 1:;10 Y 18 to scrape the sang gt short intervals, waeh
it and renew 1t upon the filtering beds ; uthcmptL uprooting weeds on 4 large scale 1n Ind:a,
w:)uld necessanly disturb the o, and:e? e:) te :&h;r s, and ther may be salts 1 such mud,
comparatively harmless 10 2 quicscent state, bib which disturbed an

d mized 1n larger doses with
the dimmished volume of water, 1T 2y InCTCase any injurious effectg upon health

Water 1n the shallow parts of ’ch?C reser‘:rlm‘s:,l or tanks becomeg offensive when exposed 1n a
stagnant condition to the sun, and wa c(l; in ﬁ (eef{er part of guch tanhs, may even be afiected,
but deep tanks are nev ertheless more desiralle § rWatCI‘ 18 lowered fiom the surface of 5 large
tank, the shore mud becomes putrid, aquat.c flants 1ef dry, decq

7 causing the reduced body of
water to become novious, which before was comparatively gweet The only pbrachcal remed mil be
&liration and storage 1n covered tanks y

With respect to the storage of water 1n Irdia, T havye come to the foll,
CoxcLustoxs "ing conclusions —
That before works of water-supply are conmenced g India,

the surface or ] o
be most carefully examined, and that the site which wyj] yield the " the sulstrata shell

best water shal] bo chosen

That store tanks should not have shallow margins, By that such ghoals g}, 1
excavation, or be banked out 2s may be most pacticable » & depth not leq; ou
lowest part should be secured when a tank 1s fill .

That the shoies of tanks may be coverec with broken
washing and wasting of the surface of the land 1g desirable

That the main collecting channcls of gatlering
time to time

That the water surface of tanks should reg

That aquatie plants and fish do not neces
certain humts, dictated by local experience.

That a1tificial
18 1% hecessary,

d be deepened by
‘than 6 feet 1n the shal-

stones, where such protection against

T
grounds should b cleansed and scayenged from

arl he 1
. 1)’ Cleansed from g1 floating refuse of ¢very sort
uri y anure Wy

1er, Lt that both should be Kept within

gitation of large volumeg of watcy cannot
< 9

Practically be accomplihed, neither
That all water fiom open tay!

18 should be dpay
and suspended golyl flowing on to ang over tlg fi]
That all open tank w

aters w
covered tanks, op Passed direct 1y,

D through fine wire gere

s
ens, to provent floatind
ters,

ithout any €xceplion, shoul
to the BUPPEY g oy e,

R COMENDATIOY,

» sections, detyls, o
Sereeing chambers, sand

Departments of Iudig

i
4 be sud filtered, and be stores

\Cd
uld Cstimares of the most rocent and 2ppro

ltas, and pure Rater bas ns may be supphed to the W atcr-

—————

Arrinpiy
the several Mtropohita

portions of the nver T},
thng t

Preyious to the year 1852,
uses from tidal gng mpue

211
a Water Companmes took watcr for dome
SCreens on 1tg way to open set

wire
. ames, simply straming 1t through the -
anhs, from which 1t wag pumped for use  There were fiom ¥

to the impurity of guch water, and medieal men attributed o3ess ¢
hen this discage Prevailed) to the use of 31t T'ull and seardung 1wy
otherwise of thege Mlezations, and Parhament was so convinced that foul
ble to e injurious for drimking, that it raseed the Metropolitan Watet”

Wwas made into the truth or
and unfiltered water was Jjg
supply Act of 1832,

N l’l‘he fi)llow Ing extract shows the purport of tl
ondon Watep Companies tg abstract wa

the
$ new Water-works Act, which was to compt!
Polis to sand-filter, ang

ctro-
om the polluting sewage influcnces of the M
urified 1 covered rescrvoirs —

ter free fr
then store the water g9 p

f v Lt ! ¥
-~ bR S . B (B S SArEy Edic Al y &J!rﬁih R PO 4
1 :
ook e [
o v
S .
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e N
15 axp 16 ViCT Car 8t

, July 1852,

. tina the supply of water o the Mctropolzcs, ¥ -
prouision e e Hd 189, 1t shall not bo lanful for any Company sup
dayo uynst Lol

% *

PRRIRPRIT

st N
A~
A

An Act to makebeltc o
¢ and after the 518 . Jomestic USCs
. hl l‘:)fmt '1(:;()113 or any part thereof With wa;cr for ¢ X . . .
il * Thames, below Teddington Lock,
* t of the river Lhamcs,
any Tar . he highest pownt
t2 tahe any water fo O ey fml: orysrrcams of tho 11ver Thawmes below t g
‘ ) ver,
¢ of the tuibutary Ii

* »
y 18 respectively

. ﬁoutll m;)dp:lz“s in such tributary rivers and sirea pec . %
where the tide “ o

»* * £ 1853, every Teservoir within a distance u;l a ;trmght
gust 180 = 5 han five miles 1n which water

{ more than
£ Tondon, of 0o 1 or kept by any Con-
’ al m the Gty © reof 18 stored or kept by
Line from St Paul’s Cathedr se of the Metropolis, or ary Parfl thl:‘; o hat this provision dall not
for the supply for domesti ¥ therwise covered over, provide }a; Cg;;;pany o oront fliration after
pany shall be roofel 15, t::f . ater from which 13 qubjected by the
a T 1¢ W

extend to any reservolr,

E 3
any
r pipes of the Comp
to the mams o
servorr, ant before 16 2 }."ﬂ“sed . from which 18 distributed through
1t 13 discharged from guch re ; the whole of the ® ater B en, tho water
for distrihution, o1 to any reservolr, s, mor to Gy IO
or dis ,
ipes for
distinct maims or p

other tha domCSt*Ct}f““ lthnn domestic purposes
er the
od exclusively for © -
ch ghall be useu ccember 189
Storcg m;}zl; and after the 31st day of Decem
. Trom:

5 po water shall be brought or conducted
, for the purpos
within the Motropohs by any Company 0

s of domestic use, otherwnise than through
: bution
21 W filtered before distri
ducts unless the same shall be after ards
q aqueducts,
pipes or through coverc hi ey oo -

1835, every Company ghall effcctually filter all
4 From and after t Lo Metropols for domestic use, befor

to the
¢ the same shall pass in
d reservoir
y from wells mnto a covere
water supplied by them thllz:‘n” any water which may be pumped
tribution, excopuls
pipes for dis

ds mixed with
.1 shall not be afterwar
to the atmogphiere, and wlach s
thout exposure
or aqueduct, Wi
unliltercd water

7 B —The practic
~ o] pure water b

o  Trom and after the 41st day of Au

l 2C - s supp]y [¢)
! 1 CID,U.SQS h'l«q heen to mduce Sﬂ.nd ﬁltl’ﬂ«tlon and f
these
a cﬁ“ t o

tire Metiopolis
w80 1868

S dated 7th August
water from cover tho Under Seerctary of State for Inixs,o Slzg et Cureular
1 SUT“ERLAND’ or t: b of your leF” of he 31“1‘ zl}l)tu?(;;l:thod of keeping water sweet

I beg to achnowledge the rcg; tpof Lo, zespecting the **bes
Vorks, Governit
No 39, Public A

for-
he subject for the 1n
¢ my views on t
yne the communicarion of my
1 1n tanhs 1 gnd requesiis
when storcd in tanas,

mation of Sir Stafford Northcgte a Minute
i 11aving already coneurre u{; my rep
heen d?scusaed, 1 shall con D}‘j a by experience ounded 1n the papers, that there
has bee have been establisb® 1y to the question ProP s would be possible
question, which ab tated 28 8 general TP Lumate as that of India1
1st —1t may be 8 etho
13 1o known I8

f
ded reservoirs 1n such a condition o
ta

ter 1n open i
T e 1th Jomestic use from ope
to p desirable for bea 1 mot be drawn direct for o e

iy 1 rule, water shoulf hown to be sufficiently pure by che

Tt follows that, &9 gem;:a unless the water has been 8

tanks,
rvorrs and
ympounded rese

T n wh his p v} P yw 11 known
w erfeCtl . lus Of decaym;v
g e e always be a large surp
ana}y‘ns . rcas;) re vefretatlon 1§ 80
In & country e 14

gsand winds In
g and tanks by ramn I
da hs into surface tanks  In
or less carme »o washed by rat
orgamized matter, which 18 n;O;': flth and amimal debm;}‘; Zmpended and dissolved organic matt:r,
) 1 Jees w1 ¥ 1 The watcr
tricts again, 84 ~ed more Or by Chemical analysis
populous Dis mes charge determned by h
: ter beco h can be de s warning other than
ither case the wa . t of whic cater without previo 8
eithe | or vegetable, the amoun te. and smell, and such w2 especaally of cholera, are 1n the
R disagrecable t0 sght, tas ;’ a3 8 POISON when epidemics,
Lecomes disag te may aC
hysical sta
this rg.ltercd P

country

Trm

J
1)‘ ‘he }\lx[\y Sa.nlf)ﬂ.!y CommlSSIOI‘l, in Whlch 1,:![]5 sU1D ect

tion 18 necessary 18
active, there must
pto reservolr
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every one knows highly nutritious and wholesome, but if a sma]] portion of this soap were to be
swallowed while undergoing certain putrefactive changes, 1t would be dange

during epidemic scasons

Tt 1s not the absolute amount of decaying matter in water that 18 1njurious, 1t 18 the state or

condition the organic matter 18 passing through at the time, which 1s the source of danger
o

Good soap which contains a large amount of dead organized matter 1n a fixed condition, 1s as

rous to health, especially

Unfortunately this poisonous condition of organic matter 1n water hag only hitherto been known

by 1ts 1nfluence on the health of men and ammals, and when 1t has once thowa, 115 preteon o
effects, the mischief 1s done

101 X
Tn some cascs matter 10 a poisonous condition exists i water, whose Physical qualities do not

*®
lead to suspicion of 1ts presence

9nd —These general statements regarding the condition of stagnant waters in warm chimates are
not of universal applhication Impounded waters vary mdefimtely 10 constitation
Whether or not they apply 1n any given case, can be ascertained only from the
physical qualities of the water, and from careful chemical analysis

1t may be taken for granted that wherever water supplied for domestic use has perceptible

color, taste, or smell, or wherever chemical analysis shows the presence of o1ganic matter, the
pomnts stated above 1 regard to the effects of decaying organic matter on health and life require to
be kept carefully n view 1n providing water for the wants of a population

3rd —There are compensatory processes by which the. amount of organic matter in water 1s

constantly being dimimshed, otherwise stagnant water would soon cease to be fit for
uge The most potent of these agencies 18 atmosphene ¢

of water 1 such 2 way a8 to change or desh‘oy the dissoly

depth below the surface Thig active, purifying apent

when water dashes over g clegn stony bed 1n 1t: gent,

This 13 one cause of th N
¢ purity of mountyg streams

frequently made use of 1n conveymng water fr

XJTon acting on the surface
ed organie matter to a certam
does 1ts work most effectually
ay to or fiom the reservorr

— The principle nvolved 11t 13 not ud-
Bathering surfaces to tagks  In such cases the

[~
water copta) 100
Alne o the ac
0se office 13 to ¢g M organic matter 18 panified, 18

The agency of water
8uppose & ¢ase 1n which

balanced ag

- Ny o v IO“S
living fon g At decaping novious organized matter wnto 10O

\ to
313 henee direerly Loneficu to water 1618 ‘"‘qq‘b:c 60
atmosulere, and the 1! t would b
aInst ) +r and the influence of vegetation, o
%0 that th b the sourcces of Organic unpunity, that oae s tof 4 sencics would neutr ize the o
¢ watetl would he g ways f

nles®
vl \ pure, but ouaio 1y 1o practice ths couldmot be bt asted e, ¥
iy hre ¢heched by Chamical exaunig wion
Withstancng the o

plant
the action of the

‘\‘4’ he
A%3umeq iy g country 11k I t;(m of the attuo-phore an [l 2 vezsturion, it must pravtet it
A8 lady - . il
¥ greater or 1ogg amount of N that stagnaat g ey wl, i the groat magonits of ey ‘
ol orznie mat* ¢
Zwie

Conditiong of the watcr, o
At the bost ’
Upper straty of

Laid
thralytipues nto g con htion mn,urioms 1o the I
nd under certain CIFCUuib i

s danserous to the publie he Jth
» Yegetition and 4 p

the
whilo

mrphere ogzan it only at the wufue, 8 that Lot
b compatatively g 0fs

ars to | Pire, the Jower etrath mny le ncuulte
1ave been theea-e wity the doep 1oparts of the Vidbiar Lube, an 127

2 tes i all sInular instancog

2 dealing Pract rall

dou t

'} . to
means fop 1 {m |t gartof the subject, 1t s ebvinasly nevessary from all
h CxCludiny " e Ir
unpounded p 3 89 lurge an amont of vigune matter of po-sibl %
‘U rescr i . . oe

Yoirs wnd tauks Thie 1s dune by orgamized Waterepolte®

mvolves the ele
g e cleansing of grourd near all tahs, proveation of a8 29
8 » Temoval of dead ye

St '
tank atation from the vimmity, wargns, and surfices
» bPentodieal elan: :

all water-coursvs, conve

cnt that Ly adoptin g s
of water-ply

flahe 0;

ipHb
W3 on. of taaks whire praticible, paving and dle
" {615 ev1q Jaug water, and samilar mowsares.
Dhere gpg

b rrecaution i ad Ltien ts the noaturl agency ©

£ the atmo®”
o, exsting watcp.

| that there
foarees might be improve | aa puinty, 8
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ater for dJomestic use
here probably no other meastres would be requite to msu;e ﬂ;azs‘;wh rator were pror ed,
s de i Il 1‘>Ie:.ome Dut here agam there would be no secunity unie
was good and whe

. N cnquiry i ‘
o fo"d P e he q b )n stated above, it would be obvmtzsly unadvisable to remove water-
5th —After what has bee e of open tanks anl 1eservoirs  Dead water-plants should be
plants from the suac o be tahen tiat the vegetation docs not become so great
Jearvd away, and care 0o e ' mectod with the reservois * Fish, if there
7 :’: they have therr own office to performn, 1 dinumsh-

as to wmterfere with water sapp
are auy, should be left 1 the wate
1ng the amount of dead matter.

' aeper parts contaun impure water, shows
0t —Tho state of he Vehalll. Lil:;,l:fc;:ll: I;hzh: zt(z:rﬁ aglznmes of an and vcgetatmn.are not
that m the, 200 7 mthc‘ urity of the whole body of water In this, asin ther
suficient to P‘;ici(: Vtc ) Ohlc)e would dumyish extraneous souces of impunty, but thers
cases, improved Wa cbopa wonsiderable Yalance of decayng and dead nlmttcr atla
will probably alnays L ace, Wit for use vould Lerce have to be drawn OI; ¥
cortarn eI bClOW. t"c . S('ls has somefiacs been done in small water-works m thi
hoin the surfae SUfLa- z¢b;adence was ald that was required to pasify ﬂ‘f{ ;atelr), tos
country, whero SHIP & d safer m prctice, artificial methods should be adopte
b would by far berier 59 organi¢ MaLLer, suspended and dissolved as possible
0 5

for removing as much of the the mothods which expersence has

pp knows
Subsidence and fltration are, as evory : )
chewn to be cffectund fur these puipose

1 matter by strammng, but what is perhaps of greater importance,
e

*a greater oF less proportion of whach

¥ remon es suspend
Viltration Le dissolved orgamd natter,

. , ont qarble qualities of the
‘t deM ; gtsttlm} . aiczln’the filter g medum, §0 thag, not only are the sensible §
18 oxydised by the oryac

1 the amount of dissolved
hemieal analysig shews & deesded almmutlon‘ D TIR T
water wmproved, but chemi “i el Hab 7T v lons o agree Dle ok
a X
A exrmrwnc;l 1 S;‘) wholesome after filt.ation  Filtration 18 tlie only ?ﬁwdn
alid ; .
"y condition of that of £3e ¥ har Lake, Itis naturc’s ownmethod,

Argame mattet

Lefore filtaaton tounile § potd

method of impioving water 10 the on

of which we sce the results 1 watcr-sping | O
ho supply of a la .

5 » cleanse water for b s matio

may e ¢hat mowt mportant form or clagg of orgamc matter, allude ,

y

by filtration, but pmctlcau1 ost dangeious and the most easdy oxydised, Wfﬂld be iemoved, 31(;
which 14 at the same time tho mos +ud used shortly after, would be to 4

«tly 1nto the water mams,
tha Bliored weters & s tdued]‘yut 1t does not folloa that water once pul ificd by filtration, will
water »

1ntepts and purposes pure ¥  kepbfrom cxtraneous sou cs of mnpurity T8 well known that

‘ e, even ! 3 atter, undergoes Important
e gt 1m]p I ' Iways coptains & remnanb of orgaie and saline m \ i P
filtered wator, wiaedt 8

i ort tnne, disagreeable, if
fluence of ordinary temperatwes, #ad hecomes, 10 a sh p a’ . rthe . v’ y
O
kangcs, undir the IREHT d water should not, tLerefore, be agan 1mpounded w1 !
us to health, [Filtered Wi .

t, InJUTrIo
Fecyon 1e1 it 13 used the better.

o 3 HOOT
keeping 1t , the 00 ¢ will hecome rapdly covered with vegetation and will return
1

1 ge population of all orgawe matier

If 1t ig run 1nto open tanks
more or loss to 1ts origmal condifion.

1

p o ] L] fOl‘ the poi”‘"
’ {

n 5
labe anrine always & tng whether the people are diawing w&tir or n<t>t, 'm\z tl;z
b Y it o he
The ﬁ;fer 1:} Lq I;n p;,wtlce 2 necessary part of the filtea  This service tank or cistern shou
gervice tank 1= eni <

ll? l& » COYV 3 t (-‘X(;ludc 11 ht ].\C&t aﬁd 1T phx 1t1€3
LKe S})t.(,) Cledboa ] ot k4 '

h —The geneial prncipal ctated above may be Lusefly summed up as follows —
7ith —The 1

11 water sources, thewr ‘:ul)uncts and negxghbpmhood, should be placed under Police
1.—That all water g + gnd to osure the ammediate removal of decaying
regulation, 0 prevent fouling, v aying

o1 ganic matter, !
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2 —That atmospheric agency, living vegetation and fish

are all conduci
water 1n open impounded reservoirs and tanks nduive o the punity of

3 —That practically, (unless the contiary were shown by
open reservowrs and tanks must be assumed 1n Ind,
1n uncertain conditions than would be safe for th

chemical analysis), all water 1n
2 as containing more organic matter
e public health, especially during

PEE

{
fi £ which are to keep & constant and un;'emxttlng watch over ;H gathering surfaces,
main functions SZA7 hich any part of the water flows
annels, through which any
reservoir, banks, brooLS,‘ aile(l (:;e appl’lcable to the Dambay case, and to all similar cases ) Ev:ry
The vcr)l') sanlle fl llntL;I;'emove decaying vegetationfrom condmits and channels conveying water
means must be adopue .

00 moun ving v left on gathering surfaces
¥ t of hivmg vegetation to be lef
to or from 1mpounding reser owrs. The a ot e

p e
et

Sysppenasd 1

e g WEETTN,

n be no T
i * stances, but there €@ d, and the gathering ,
- . epidemic seasons, 1f the watet were drawn direct from the open tank for use will depend 011: loc;xl cu‘c:)ugmt e "md the like, near the lake,tshould be removed, g :
3 " ’ cs, decayl » 3 . .
f;. . 4 —That filtration 1s a necessary par{; of water-supply fiom impounded reseryoirs and tauks feaves, b;zmz ’clear )as possible of all such sources of impurtty '
i in India as elsewhere Furfices hept a2 f the gathering gurface, and the amount and character of
3 — the nature of the gatizt %S ¢ g soutce of supply ’
s;‘l : 5 —Ihat filtered water should be ud as soon as possible after filtration, and that practi- In planning new worhs, dered as one of the elements 10 selectlzli, i dutar of
H cally a covered filtered water<istern or tank capable of contaming & day's supply of 1ts vegetation, requires to be cons ding resCrYOus, with sloping banks, 13 the ¢ v -t
i filtered water for the population would be g 1 5 ¥ PRy { Another source of impurity 1 jmpounding osed bank between high and low-water mai , i
. *“1 ? & supply eessary adunctto all woiks of water- { vegetation, or the deposit of foul matters on the expos ot L -
) etation, purifies from the & :
3 s 16 cleansing and removal of vegetation and 1y i )
10 R An immediate remedy for this?3 . , Lo bk é . ‘
e R M ) - exposed sw face ter can be 1éssened by bank- 3 l
3 emorar dum by the Arm ; - low-Wwa
x% . J } Samtary Commission on the

n
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the Vehar Lake to Bomba

impure state of water supplied f10m
and t1 Pl .
tonks in Indyg, ’ tebest means of

Ixeepmg water swcet when stored 1

The quest
\q 1005 1 the papers, although prmarily raise

Cirenlar No 39 Pablic Wo

Yoy William, April 22ud, 1863

R 4, 1m regaid towater supphed from thef
1ks—Civil Works, Miscollasous Vehar Lake to Dombay, wmvolve prmclpl“8 0
" great unportance i regard to Indian water-sup”
Plies generally

.- S

\
h and
Wherever the extent of exposed surface between g

done
tog out shallow aress, £19 ot m the exposed bank can be obtained by paving

tablishments 1o this country. Paved surfaces

of water 1n 1CServoirs cub off

A further dimunution of risk of impurity fro

arge filterng €8
1t with stones, as 13 done 1o the 128 great cause of 1mpunty

d one
i can readily bo cleansed, an |
- ure that t..e source of supply 18 kept as fiee as possl

ccaution 18 taken to ens mpounded water thanis

But after every pr

8

R ]

t
i

A

3
organic matter 1m 1 % v
1 always be more 03 case advised s
B : mpurity, there wil : we have 1n every : 2
i:. ombay derives 1ts water from g lare " . ble from extrancous 1mpuritys suzgestions already r?fgrred to, tarks. should bo § A i
4, of the surroundgs hlly dut ' 8¢ 1mpounded resery oip supplied by the surfaco draindg L desirable for health  1lence, 10 our sugg 1an large Teservoirs, oF in ordinary tanks, ] 3 .
- 3 3 n e
N fferen Spocies o?‘ wateyl ls ricts  Tle Country 13 covered wyth vegetation, and large quantlfl'~5 of that waters of this class, whether contane 1f rex;ovm(; suspended impurities, and of oxydizing LB ‘- ; )
) ; In Plants have grown in the lake, which alyg containg 'a multitude of fishes filtered before use, for the double purposé °S abs°1““eloy necessary  No water-supply can ?f}l 1ctOlﬂ- .k L
~ 48 13, a3 10 every ¢ g plecaution 1 ns and sect10.8 0 er- VB .
LI mal Lfe, there 19 deca, , ase(;‘ 1(1101‘9 there 13 much Iiving vegetation, and a superabundance of am” ] dissolved organe matteil ﬁl'fh::nofx We have given 111 our Suggesﬂ;’ - pths - 1
R R ing and de -filtr amounts. - .
q°" liable to hoye the spaze t?et le:d ﬁrganmd maser, andall Takes, with sheling Wz i E sidered safo mathots S:L rlble for water-supplies of both large and smal I ok
31 ween high and low.w ts suita *
: ~wate 1ng arrangemen . s sand-filtration ‘
B hag happened 1n the case of th \Y ater fouled by various sources of aupunty: i g g + 4 and towns 1 Great Butan undeirgo s
- 4. i ¢ Vehar Lake 1n o tiopical climate ¢ ) lied to large citics & \ 1y of Calcutta. . LB
coed ] Tle result has been that th t e has Most of the water SuPP g 19 to bo done with th e water-supply N I
o T e P 8, & - ~ .y
L I ¢COme 1upure, and the ¢ A, ere'cxally that drawn from the deeper part of the ke ts ‘ i before passig fnto the WA . d The Bast me{dh"u,\ﬁp&ny filters E T
B Tecurrence Dreventod Tplfac 1cal question 15, how this state of things 1to be remedied, and xn 1 fthQ“atCI'supply of London i sandgﬁltexf-‘e glter The new Rover Company B i
»7 3, " sana- ¥ ha
R T Englang uncer sim] ¢re 13 nothing 1 the case diffirent from what might have Laple ned 3 , The whole 0 day through 12 statute acres 0 d The Lambeth and Vauzhall I
G Mar circurnstances , only jp I N sndered © ' 20 millions of gallons per 447 18 mullions of, gallons & ¢ay SRR
Tore » only 1n India alf t} ren filtering 1o MM hout 48 millions ‘
' ) uportance by the nature of the ¢l W the rourcey of ympunty aro uses 113 acres of gand-filter for filterina d the West 1\[1ddlesex Company, taking ahou I
SETES climaie ' and the / 'hen the water 18 T
A I In B ¥ . elsca Company, ! the whole When the N :
- 4] deahing ¢ tho sulyect t ter- 3 t Water Company, tbe ch Tuver Thames, gand filters by subsidence L
< supply b Ject, we shall, in the § log of ®2 ! ! day from the Ib ; s to be purified by subside . P
EPEEE Y beaung on thiy gng similar ¢ ’ 1 >4 1n<tanee, re-gtate the prmciples tary ’ { of gallons of water per day { 18 first run nto doposivang TSCIVOLY 700 gallons every 24 hours BN -
~ 7§13 impy a3e8 glread . sanl k ds, 1t 18 ub gallon » SR
i’ ' P voment of Indian Stations ’ ylud domnn our suggeshions for dhe = f turbid on account of ﬂo:h ,sa.nd glter The rate of fi} tering 18 ab(; gurface scraped about once every e i
R . . 4] an - e
T Y u In these Suggestions we have pointed ity 18 f before 1t is passed matof e anfice  Tho filters are n;n dl};;hen b water to bo fltered 15 clear, ; E LT
- ¢ ()1} (83311 o1 e . u1 ar 0 T ess £ . . e
o ERF wat“tam districts 1 superabundance of d  that tho most comuon soures of o ganie ;mI: ad thab o : :)r everi sq;la:e1r{ cold weather, more 18 hot weather , R
Ll ers of CCAY INZ vege sie, 8 ve weeks, Ic8 > b7 H
Pl of this clag, 103 vegetablo matter fiom trees and Junsgi® ’ PR et
M I 33 are unfit f; z atter hiom tre te ! s d p !
- tha or use unle . oy bt t 1t i twa bt re 4 feet The filtra- M R
:31 i ¥ the most common source of animal 5 they are punified by filtration,  We have fur the ' more when h of sand at the surface 18 2 feet 6inches, 10 Otgle hes of sand The I SRR
SR We have sp, A orgame matter in Indian tanks 1s surface flth. : : In some filters tho depth © dy accompl.shed by the upper O 1nches san M SRR
A supp] ¢ shewn the neceggt £ { nater” ! t1on of the water 18 chielly erfect 15 the deposit of scdiment by P
o 4 z PPy, and that the el J 1oF removing all extraneous ampurities from the sourees © th N tion and oxygenatlo he slower the process, and t he more p ' bo vlaced in the y L
Heoa mpoundeq tanks ang 1annels, stream ccurses in valley lines, and conduits connc(“‘d » ;! { thicker tho layer of gand the ces, 8 layer of w00 d or ammal-charcoal may be pla RS
N ¥ B a} care should bn reservoirs, should be cleansed and . t c,]u!l\ curfac e, 89 . 1! gravity. Under certan circumstances, cand only ¥ After filtration the water 18 received imto ?ltq T
o] 1% ; ' Bated that g, ° taken to prevent gathering S“HP;W‘LLEO o P;“(]n\l ) We bave furth® { filter The London Compapics uso f,c 16&;05 directly 1 nto the mams and so to the houses  Water T
CT e Tage reserye s °8 veeoming foule TN hence 1% P2 ; don Water Companics, as , :
s T8 must be fo = be reg , gervoirs, wn -orks of the London Water Comps ) 1 SRS
-4 arly looked st be fenced 1n, and d, must b° ; covered sc1vice Tes X foul on . the W 1k _

- ecome 10 . S %
oA N to, and scavenged 50 as 1o prey cnt’foul that condumits, open or covered, ! i onco filtered 18 nover 2gan allogcd to bmrs and then So into the supply mawms, without any fuither B SRR
i~ g0 recautiong mg. i vercd reservolrs, 0 E . .

P H of thig nat j foun- 1t 18 passe directly into €0 oy R,
e { ;m heag, every probable s:;:e arefntccssary o Great Lritam, 1 order to secure that mltht1 \a58 | :x:ofure ti cxtrancous sources of impurity “ . N N
— T 7 Ser Irce O Y ke ! - - NS
3 h o s“ted m Water Company’s Act :}“Pumy 18 constantly removed, and there aie usual 3{ owee? | O PRty

30 ] ' . i . Ak G
YIS PRIy, Thege Precautiong ar oF Punrshing all persous wilfully iguning the puuity © le ¢ . ; ‘ N S

Y © &8 indispansatle part of the Samtary Police of Water-#oP™ { A ™ B S
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- These‘pnnclples, wlich have been arrived at by
to be done 1n the case of the Vehar Water
We recommend therefore—

experience 1n thg connty,

mdicate what ought
-works, and i all sinular egges 1 In

dia
{1)—That means, such as those stateq above, be t
Lake as free as posuble fiom dicaying g
ground, and from the marging of the lake

aken to preserve the water in the Vihar

e matter proceeding from the gathering

ot fiom condaity

(2) —That all water supplied to Bombry feom the lake be d
Wi e-streend, so as to prevent floating matters and §
such water i all cases be sand filtered, and passed

reservowr m mmmediate eonnection with the it py pr
. maimns

ravn from the lahe through fine
oh entet ing any conduit, and that
into a covered pure watcr-tank or
eT1043 to distribution thiough the

(3) ~That the filtcrs and covered pure water re

servoir should be at the Domhay end of the

pipe coudunt 1f practicable  The cout
o1 ents of the covered d be e« lml
‘ to & doy's supply of the populanon ered reservorr shoul q

(4)—That sitilar measu cx be ad

. optel for preserving tho ,ply of all
open water-tanks 1o which wate 13 " Pty of poutces of suprls

Ptored ts)r (Iovnest 1 h 11 tdﬂk
water he sand. 1c use, and that all open
sand-hltered and stored 1 covered expense tanhs or eistiins, fiom which 1t
) can be diawn puie for consump*ion * ?

If theS 3] H
‘ - pm; Szgxxﬁonsﬁ b(; diliguntly carricd out, the other questiong raieed 1n the papers, regard-
» OF Dot ol permitting the growt eser
and tanks, will become of Liltle nnpor%anceg ™ e plats aud o e o

ihehlighoan 5 ¢ s
i,
EA

: Living vegetation 1f not al
Fand 1f care Lo taken 1q 1
o s the bottom of the lake, i

( vegetation exists for g g
Living forms

g
lowed to exiet to guch an ¢
emove all dead vegatation from ¢

8yather an advantage than othe
pecfic purpose,

xteut as tomtorfers with the supply-worke
he swiface and banks, and if possible from
reise, unless the plints be poisonous. The
and t?mt 13 the econversion of dead orgamzed matter intd

1

This ¥ one of nature's

14
Frocesses for g, £
131
rocky ehannelsis another P
’

Both ageneies g
In the same way, the
? : WAy, euistence of fiyh
s ampognde v eossarily
»apqurtous. On the contrapy theyp tendency 1, { rounded reservorrs or tanks s neb necess
i . ~ - HENCY 15 10 Traserye
b Lod, of v;«ca which tends to reductiny }f TrSurye
N s alyy
plantg ond 8% al purhaps beteer adapfe
well be stad ed i Tndia

2% water  The flaw of impure water over clar
usefil i thar place and deziee

that balance n vital forces throughout
of dead organiial wattcr,  Catun kwls of waters
1 fop these cudh Quan cthars, aal this questian m1y vy

As regards the depth from the ry

rtacs af
1t showld be taken ag ue

ar the surfice
the water 3 fillcred, but thee woul

) . be drawn from any dep

which watcr ghould be diawn from the Vihar Lake,

g PO%‘MG,T Tub this 13 2 matber of we pndai y isportan® !

th, or alw ay;l‘ iif: d‘TCtu I diranang the out-lote, so that water naght
¢ Lo thae ewrfrce, of conatdcred @i sivable
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the best authorities
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hen stored in reservoirs,

T he

—— oference 10 t

N(i O, 1y o, “ o I dated“ff\lgrlﬂr-z“ No. _662,0% kee;ﬁ“g water sweet W >

N g 1ot% A 119 England, 08 ect® mation of YOU Government, I have t0 inform

b ined for the 0107 e red to Mr. Edwin Chadwick, C. B, Mr.
and Dr. Sutherland, the Secretary

jon was !
?)‘;CSt ., Dr. Letheby: n
, C. .
mmission- . .
stary O eports, which,10 comphance with my

‘ 5y ~ the Army P3P e
JAIUARTY, of it qsmit copicy 0 these gentlemen: With reference to Mr.
requcst, pave been ot end of his Report, I have requested him
, mmen o of plans, sections, and estimates of the best
ch will 1lustrate general
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LE s
: hght might not be d by th
S EE g gamed by the observation of the - ble Life, the water was not unwhole- :
animale . nd vegetable Iife, the
oo Naturahst, Ehrenbarg, as one result of very extended obser ule The eminent German h as an adjustment of the animal & 14 not be sard to be unwholesome, o1 more 3
3 the existence of visible ammaleulze generally 1ndicat vations, established the fact that When there wa butts of the town, even 1t cou 1 that the people from 1its maw ‘
R mvisible anmaleulse descendine 1n ma"mtude) o t(i:a es the presence of a lower seties of some, 1n the water oo quilty, and the great eV(li wz;{s bt d”I;k formonted hiquors .
. structure, so small that there 1s probably p 1l e smallest monad of the most simnple than that 1t was of ann Lb undrinkable, and do not drink 1t, 1 1o Do nowerfull P
g 13 while, as 1s co 1 d. 1 Y no smailer organised creature on whiel p kishness pronnunce 1t to be Fortor qualities of water appeate I y
. i ’ mmon’y concelved, by arresting matter on the very | which 1t can feed, ds, however, these 1uftl opportunities to 1nvestigate, but which led
i and converting 1t 1nto 1ts own nutriment, 1t farnishes . ery limit of the orgnic world, In eprdemuc periods, ch we had mo tume OF PP N
LT ?é ] of anmimalcular hfe 18 turn sustenance to higher orders affected 1 mannler: t,Lve] water was po1sone ors. but !
c ) 2% ;2 u
Ui L Be this as 1t may, 3t 1s very certain that the presence of people to believe tha or. there WaS less vegetation 1 the calcarggs waters, |
S B Indicates the existence of animal and vegetable matter ye Onammalclﬂae 10 large numbers As between hard and soft wa ell)', oo less solvent for culipary purposes, g
Ty which 1nvariably acts injuriously, if the water contaimpe the:‘:; Y 1n a state of decomposition, ; these waters had the disadvantage of beirg t of water for household puiposes by J
R of food, and the effects may be more immediate and marked W1§ used largely for the purposes & l sed as to the proper tl.eatmen“oe Horse Tramner I fouud that the g
. A and numerous en the animalcule are large . I was strongly 1mp m:,, the practice of John fl)dy’sl;te roofs, and convey 1t immediate- ’;
- I3 [2 !
T In respect to vegetableanatter, 1t is to be ohserved that, wt v what I met with 1n ma,mm;1 ;1 to collect rain-water I;O;Ze bt was shut ot This precious .
. i ; exposed to the sun 1n moﬂemte“?fﬁ?pemtureg’ vegotable | ,fw ‘en water 1s kept stagnant and greatest care was taken bv 130 feot deep, 1102 wbie horses it distant race meetings Some {/‘ !
- *,i and also fungod vegetation appeag “’fﬁdly Mcany tnb: us1fon} of the class called algw, ) ly to & decp shite tank, 20 or the suppl.)’ of the orSn hrough which the water passed, K
S} appear to die with great rapdity, soimetynes 1n A ts of these vegetable productions | water was carpged m bartels for e charcoal drvisio ’ it have collected from the roof |
. E Immediately afier these animaleular ife appears Stao wo days, and then decompose of tl t,:nl\s of othet Iorse Trainers bé a11t1es which 1t mI1g ot the okt treatment of the -
K 2 to this order of vegetable productions, which, 1n @iving noﬂimt water 1s the most favourable to ‘f { vovatable OF other lmPI as lod 10 conclude et reervoirs by covered |
c N pace with the animalized excreta dlscharged’ 1 the hgus:zto animaleular life, appears to keep ! Frolr-:; ‘:l‘ln‘ ox;:‘{n atton of such 1ustances, , soom 88 pogsﬂ)le 1n cigvee e little vegetation
-3 order of production 1s indicated by the smell 1 stagnant Oralnage of towns This insalubrious ‘, water f ° | ) Jopul ition was to collect 1t € ;mre ) of sandy sur 933 e these as gathering
r 3 fluc? as ‘Zhe sta%nant portions of the Serpentine ﬁIVer’ ‘:hne}allrliy stagnant ornamental waters, I (ha;f] “‘;: t l'(I" l[urle are nearly 200 mlées (e;r{S'lD ds) I popose té’e 4 on of about 500 acres, .
T T eclamation ertain degrees of motiont » Which have often e d ' the Surr 4 'as TEPOr h !
- - p n water xated so much ' \ e hott (th at site W r three months. - ‘
T g«% or other 1nfusorial plants, the tissues of which are ZZZt‘;gfa‘éoura})le to, the production of alge, ! ::- ”"i ‘;'( ““tf) of]Aljil;r:)f Londoen A Col\f}’;‘éle for the storage of a.lf “p]fgtf?oof to malntain E.
LS portion of them are found 1n slow running wateis, or g ege by busk motion, but a large pro- ’ 31(1);"}]1‘ ) Ulr ‘ ‘em ’]’“&Ie depth, would have 84 oof of hollow brick as t ees " gromed arches ME
S Regent Canal In summer time the extent of Pen canals with httle trafhic, such as the ’ o, at 1he By d be covered W) hat the form of a 867 llow buck, and 1
. N h of pollution he ] I proposed that this should be tructed 10 fed with hollow s 1 .
. T ( over the bridges, and at some considerable distance T} re 18 perceptible to the smell , ! ‘ It ws to be cons ¢ of this tank, roo The covering, We |
g takes place in open and shallow reservoirs d ¢ same round of life and death also Fueven temperatare ks, § secially the €os f a million of money ould effect o
w3 changed Iaght, how % » 404 10 open cisterps where th f) ] h 3y manuficturing the bricks, SPERE L - quarters @ rd This reservor W # -
L3 foang ght, Sver, seems 10 be necessary to the productr. water 1s frequently 5 fl3ored with tiles, was estimated a6 LR, aficel YOI¢ e private tanks an i
-3 ] v ungowd vegetation, and their formation 15 prevented by sy production of infusoria, and t found 1l be done at ahout Wnﬁ the necessity i '
e b . and heat of the san  Whilst exposure and starrnancy ¢ lc over ng as excludes the hght a ne, cou D pomy by dong awdy basins HE
I B animal and vegetable impurities in water, they ﬂkewlgré Or slow motion, thus increase the | mnttnormous ¢co $ red by having large ﬁlterm% %(1) o |
- 1 the 1ncreased evaporation, which leaves 5 larger propol:?:rea;e 1ts mineral mmpurities by : sterns, ¢ exponses have been mﬂ'ruutles that are collecte(;it’tl)ly(; grllctlrodpuc- .
i § Tfhus wedhave had examples of shallow Sprng water, or ;TO mineral matter as residuum - In many situations ared ? (prfoctly remove th?}l:chp would Lave prevente Lae ol by the QXE
X 3 of only 4" degree¥ of hardness, taken from the tule dla;ns ayﬂculsuml tile draipage-water, v ‘ wlich are merely seives that l'U“T:m of a reservir w ls more than the expense 1B (&\
. ,wé to 8 degrees of hardness 1n water from the same smlb 1 Lichmond Pak, mereased storage reseryuirs, aod the CO‘;) erhaps, nob have COZ . for ther removal |
B ponds. Water of only 2 or 3 degrees at 1ts source 18 found t after 1t has stood for a time 1n tion of these impuribics ¥ oult ’,pﬁ[teuﬂg basing 2eCLC Here was a doep gorge with b
LT ? hlardness in canals, a dlffellrence not to be accounted for fxon;) tllncleascla to 10 or 12 degfecs of ! tonstruc tion and working of the o ths JteTage reservcl)tl;r, Itl(lle enpensive, 1 proposed g - ;t‘ 1
T 7 clay, or strata containing lime; over which t} ¢ qualities of an ddl f ; hnsen for Aifficalt & t lengt o
< ¢ e wa any puddlings o . te chnsc en di to decay, @ g )
- 1 5 Mr Cooper gives an Instancg in the Surre ge r may have passed ° ‘ 7 a In one part of ‘i*‘f,i b«im ering would Bd‘:vga wood, Mmhﬂwatsuzfgéiel‘ of hexagonal pots, ;1! t
e ;| from the Thames at Rotherhithe Y Canal, a capal of little tiaffic, which 1s fed ﬂ: ;ltl::?y (t;n‘m:‘l i lr;;‘“, first maten tl}n buli'éjc"’tfe ’ Coﬂbnrucm§ ﬂm Simbcers They mlgfht be tlﬁg il
¢ - i o * COVE the o) ule be frequen [ s
Lo He examined 1t by takmg specimens of the Water at sovapa] M. It ac_uried to me to ¢ mmplwhtcd ot & cheap T etllimt this expedient might q 1k
N . at Rotherhithe, and 1ts termmation at Camberwel| Th Sev eml'pu‘mtg between 1ts entrance . which T found could be mnmmstroll" qmpression U , b
SN | I specfic gravity, an 1increase of oiganic matters and € examiudtin showed an mcrease of togcther with wires 1 bave & ° £ gathenng ground, howgqver, i
. matters, and of hardness from 1ts entrance tg lts’texmm:t corresponding increase of salne Wsed with advantage 000 square mtles 0 N o dispense with the ;,r
EN mmpurity up to the termmation he could not but ascribe g 1}, s progiessive arease of ; Joscly the ared of the =7 ven m diy sea% 1k
S } bined with the smaller amount of trafic which there wl; to the process of evaparation com- ; On examininz © Osf\){unl 1o such qu mm::(ms faled to carry !‘1
L 3 B ' . e N e d LR 'S
<7 _§ Further researches tended to sustamn the infeie owards the end of the lLine . II:Erenmal g wJ)n; stensive storge reset o m Parliament, am(i3 “;ﬁmagns Bowovdh, « W
. s%’ monads to convert the gaseous produets of decomposlntisn that 16 15 the Office of the lowest ecessity of any st @ were 100 strong_ o e of the HOUS? of at:] s wore ordere d 1
5 £ as food for all the upper series of animaleule and ar:nrnal1nt1°f organie tissue, which serves ) But the Water Comp mur o don "he Loxcovele d and the (,onlllf " fectly, and small me
A products of decomposition were left unabsorbed by this anim lle Cettain 1t 15 that, if the . this measure for the sopp 3; Uvm" the l.egel‘v()ll'l: o o1 eried out Verydl ﬁ{)matlon basins  In . H,
=2 miasma would be produced mm much larger quantity  Qf ﬁ:h&nd vegetable Life, deleterious ! 4 adopy the plmClple (;f 1: we ordet has (l’ of the, storage ?ntely e water denved A 1:
Lom 7 doubt but the souices, nature, and properties of these spores © Bequence, there can be mo § o cover them, but, b |‘cvl,uccd ouly at the e[a 7Ph"dt*’ery oy 3 reservorrs, and does not ”*1 )
ﬂ sion, appear still to be examned and determineq by the Naty With the laws of theur diffu- | covered e 1voirs hivse 1€ Jo has s11CE gen hannels 10t0 € 1e ves 10 & beautifully ‘
s o ffect of aturalist | a numl f towns the pincipie covered ¢ +nd theie 1t aril b
S & ne eifect of exposure 1n stagnant reservours 1s, that . L . umber of tov Dl sides, 19 led o 1 the house: an L as soda-water %
-~ 3 n the water 1s dimiished  The water so dercerated on th © quantity of air held in solution i Tom spiings, or from 0 Jawn fiom the t1P on, often 28 muc Known R
L taken 1n water butts, which are kept 1n the back | efmtermxttent system of supply 18 ; see the light until b3 (ll ly eratec condit1on, 4 T have cited were made knov " }
- ’ ? 4 near cess-pits. Here 1t absorbs rapidly the noxious PleJuSCSS (}t?‘:’ler class dwellings, commonly filtercd, clear, cool, and hig o course 0 m"'csmgagzl;ts At Constantmople, there 18 i
.3 ec s e an .
©d ; In the poorest class of houses the people carry up the omposition ! When the deductions fmm: ruth that f the .
- j 1t 1 jugs 1 then crowded rooms  Suigeons, who have had ;‘ater from the butts, and keep it proclumed that the plwn was Span, had made him acquaint- 4k
N dwellings, have told me that the water given to them to w 01 perform operations 1 such great uuderground rebex‘VOlls‘ Royal Eagimeers md {)he ’a dvantages of preserving ’ﬁ
R I them a disagreeable smell ash their hands has imparted to . ° £ Captun Vitch, of t{’e :56‘}1 yoirs thete lan Roman practice The covered “
B | The services o v ere to the ¢ corations ¥
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- g extiaordinary rapidity, in others they d i Kl aput, lons! 50 broad coused 1 or 1t would ho ’ { our Cathedrals .
- ) rs they decayed quuckly foct 1 lewth, 150 to 200 VIOEE 0 e feet, acious asone 0
uth, HRE b about as cap L
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a L 4
n cov ;
B 31;2(31 tanks 18 valued accordine t
a similar system, and a3 tg

t were lead t a te 1n lle Open
1 ng 1% was
=] t

In Spain, where the.w.

~water col
{:hedlength of keeping as old wine le'cftgg Sand stored 1
ai? ml% water 10 open clamnels, they consr‘:fnmrds n
2 fven m England there 1s consxderabll ered 1t, ag
10n of solid 1mpurity m the water e loss by eva

On these several ﬂ
nds
recerved, led 1n coveredgc?ndmts Iaﬁgnsiﬁig that all water for the 1
’ In covered reserv supply of citr

o1rs es should be

The chief question 1
s the
or of hollow brick, which I re?conomlcal construction of th
that the manufacture of bugks erh I believe for India, as € covering, whether of
;na do very cheaply A man an dlsa {)ﬂf as Eostly as 1n Lon d:g ﬁadras, where I am lcofncretg
wo gallon potsin aday Th oy 12 England at py > the pot constru o
- tion m
and a machine ma; Y ese a1e of much Superor o work T found would ght be
low rate y be constructed to give themi‘;;:ec:aro(tll‘ll dhtg fo the m;)c‘ﬂ:lngl fnln:ii Dll)nety-
3th and exactitud -made bricks,
A valuable source of water might be distributed tfude of form at a very
se

leaving commoner w ;
g ater to be used for gardening, street parately for household

For the softer wate wash
r which act powerfl Sng; and
ully on metals Ss manufactu
8, earthen

These are used m Fran
ce up 0 a pre =
of metal Y. pressure of 160 feet; and cost :@gitplpes ‘ﬂould be best
one-half the price

From such nform
ation as I have collected, 1t appea
s to me th
at the concl
usions

deducted from th
e Home ex
water 1n a tropical climate r‘)‘e lllfrr;ci‘ are a, for (1ory apphicable
15 greater, d eCOmposuwn’ hore rom the heat the activit 0 the question of th
consequent detertorat rapid and  dange y of animal éstorage of
ation of the water 1s so much gormtu $ 1 ats produet, and vegetable life
eater 8, evaporation
and

On lookmor ove
g r the papers

bave cited A common Op?ml?m g ter:nsmltted, I think 1t 15 cong
of water Ishould ratber say that th pressed, that vegetation ontirmatory of the expe
of decomposition Like the pro ey 1educe 1ts msalubnt }imd fish conduce to 1} P 1llence I
to have been admitted I avr};e cess of filtration the sy ¥ the absoiption of tie salubrity
ment Cential Museum, Whoo . :Vlt}‘l‘“hat 15 said byythzrge to diminish, whatle Pr%ducts
fgr moie than 16 yeais, 1n the cyofwgelofha‘;]e hbeen ewwt‘gpenntendent of theota,;o J,enot

servoirs, and my expe which T have chan 1 Ilscros ro-
Erevent the 1ntro¥1uctlgnrl)efnfgflllzgn}f% e ]tc the bellllg tixztmmed Wat:rc?r}z)lril lalf[i;qu:ines

atomace 1nto—water, u animaleulz) 1t 1t 13 inds of

, unless both ligl and minute utterly 1mpossib
:n};(r)ni(l)cl-ﬁ]lg;r glifwm%r plants as purlﬁe;gs]to?nga: it be exCllldedp]ams’ such as defmldaelemtg
8 such as t €T,
and plants, very fe’wliarrfllxlsfella:’ both act as SCavengefsn da;}cll
which feed apon’ decaying veoetu;ﬁ}laose are without a suppl feed upon the small
England  On two or th:oee o?: ables, and wlich are keptp Ply of the Water-snalla er animals
the dew deposited on foee ofcaslnons at the latter end of lln aquariums for that paludoums,
fungt If these are thus devel plants during the mght angst year, T was induced purpose in
kegt out of a tank or rifér tl?eotp:) dt}lln thi course of a f’ew hoI found 1n 3t both ln;\? exammg
and become develo s u 1s their oer urs, 1t 13 pl SOria an
ped as soon as the germs are alw plain the
v ate surrounded b ays floating y cannot be

Y wate g 1 the atmosphere
]

I have a great ’
repo! r”
EOtt cover to \:ater-tzfnlxls) Szzssioﬁh::l fa: our of the plan, I
oating spores take ’ < 16 would s » 3 Dave subm
able to exclude thexr;l:}l))sl?]r th(]% water, though, 1 bellefrlz;vet to dimunish theltt%d of a floating
heat, does certam] utely, but the coverng, excl » 10 may almost be quantity of the
y prevent their development and tﬁ u;lon from sun lmhtsmddtg be 1mpos-
» e large ght, and diminution of
o

ble production, 1
» 1 would commend the e
The Officer of the Hill Roads plan for trial on a small s(clal:lznce of ammal and vegeta-
z vision states that “he congq o the st mstance
suders that tank
s should be

periodically cleaned if
5 t 13 fou
sufficiently equal to k 1 ind that the bal
e ance
as being likely to be mi?e“fgzrf::ni?& and1 recommends 0;%2:2?1 and vegetable life t
e evils of heat n In tanks and 13 no
dia” nd deep reservor
S

Di. B Cole, Pn
neps

rule, that 1t 1s doubtful f&ptthlslnspector General, Medical D

drinking puiposes as deep Wellc:)v‘;?tr‘y;»w}l?ther water artlﬁcmelfa:iment, say8, “as a we

kept 1n a covered reservoir er” Now deep well water )1rs u?:rjgr ‘tvﬁn ever be so sgat%e;ﬁ

Captain e condition
ration aI; mucl?vz:: tegsl::g ]‘ cf"mlders that the water should b of that
<hare of lmpurltlegpto mci’e asbesﬁuse all evaporated water aicceg‘zjered,fso as
e the percentage of that 1 s perfectl

eft behind y

These other facts support the like general conclusion

Where the wat
er 1s derived from
washins of la 1 river sources, 1t 1s
it muc%l o Uﬂlsdll:n]l‘;?}%lilfldghoften from cultivated and m:rlxltlligg 13 egl ved from the swfa
> e manure from th ands, and ace
more than 18 contained 1n the sewerage fiom tow:Ssurface of the laud w,hmh’ "lltsg
o

To get nd
to ﬁlt)‘a,tglon, an?if ::;es::]?;iers 1n suspension, * setthng reservoirs’ are
Compantes that the wat oef m covered reservoits It 1s now admltte(;1 ecessary, previousl
Hhiation aould be soon t;r, (;1 ter being filtered, should not see the hight ag as a rule, by Wate);
curface of the land butn hone But we bave made efforts to obta gamn, or the work of
, that which has passed through the soil, arlxg 1:;2;? not from the
ere collected by
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to prevent evapo-
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Sand mited with loam occupred

<ub-so1l drains
r of the highest order Most

constitutes a filte
merely strainers and remove litt

such cultivate, not only remove the m
n solution  This land filter, if 1

extent, matter!
may have been brought down by the ram 1 passin

The waters denved from sul
clear, cool, and well srated, a
direct, and without any subsiding tanks

Where water cannot be got
waters are the best of all As an 1mm
covered reservoirs ot the head of the great

Jed off for domestic supples
al pornt 10

te, Mr Au%m,s
ans are lost ome
the plans & 1 mullion of gallons 8

about £1,000 for €ac

aratlve gmall scalé

! A tank such a8 that at Constantinople, might h
' £ 70,000 constructed of concrete, 1
' the tion of some

£ 60,000 or L
and consideration

There are PO )
tudy
nend bus plan for s
wouhl1 lcom Ire s for distinct exanuna
jave alr
of water dtribution 18 X1 n
reparations of concret®s to

structions
pow add, 83 anothet ©OP'% 1pes
I may tacture of carthen-ware pip

together with the mant
/
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of the covered reservois
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r Secreld’y / letter of the

qy—Unde
I I8l
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8u
. . on them
prm‘tul | papers d having & fo’r the use of the
artificial €
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sp-sUPP S
The expertenc® ? l”t:;; \mtgr for domestic 5% nely
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ot and Who 1
gecure sweed three f‘)l}nwle;:rpn’ and the putl

the sever
1
oround, the €ondl wever s
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omnts 1 nce 13 even gie
that these 1mpot " P . frthdl obsCt
o nee
mamfestly of

withstandiyg the
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1st  As 7" Seolll 5
the ditrict or ;:athcnnz‘énc“ gumded tmn:m o the
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and that 1t chould be st ltmal
seware deposits from R ;
o d"‘p()ﬂ tﬂ lbOl.Y aul‘“ f
g c16168 0 g very

vegetation, I am DY e Lar
ly 0 1¢ Idls e ha
y to meé water 18 Pe

which the witer-supp 3 sen
evidence aflorde :
this part of tle su yect s a

r Sc[\olls Oxb“’

lJ(:u 2 f 1 (! { a ve 3
e Q Q
] ll ()f ‘ ‘p“)u[l( 1
mng 111':0 Ilb’CC:S*u.Y

15 the perodical cent
. L613 d ke
. tanbs, 29" ald be convey

before the rainy seasOn artv vours or 1
the water to the bmmge re-er apon he gt 7]
tor 0 curs I I Lornge reservou'

to another outfall, 88
Qud Witk respect o (7 a
n p

are rarely constiucted O mua Mnc% :t 19 not 8 rpuising
13 80 Lmlt)' 10 every r thi
highest d. gree, for t!
aqualic 2

q plants die o

unusaally ch irgud W ih org ¥ aives O

;’lf decomposin mud, \w‘hw lhré water 1o foul
s o ble tht
s 16 13 very pm‘)“ N s, 1b will be ne

Natives To romedy

espect, the lake

r the hanks © the n
a
atnid, s whicht there 1

and pecome
ed by the ¢

le but the matter 10 suspenst
atter 1n suspension,

The chief practic the cheapness of the coverin
who prepared the projects for the water-

tored , this was,

of Mr Raw

ted as topi€
ady subml%}:ance bgr carthen-waré Pipes an
e the best available for la

. Esq,
LATHEDY, ”‘; foducal, Oficer o 1eath fort

f your
oy aans of keep!
I gubmit the

Lervoirs; 3% heote, @
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Lord N ¢hs counbry has long st
we mus

" (lcl‘lll'i 0 i torage h
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from the T2l 4 th
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ALe23
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] character 0
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t attention 13
itted at the very first to

1
o of AT foe from

, 166‘0”““0’ tod as &t

ards 1 : chould be gelec 01” \ravenctble $

to enera
B Tadia 18 denved, bat 1
S

T
by the pape 3
d by Poid that the“’fofe anic ympuribies The obvious rems=
ik

chy

o the water 18
g0 shallow that
4 of the
3 manifestly
ater,
ttle, and

o1ve & steeper slope to the s

t pay th
ts the charac
g pou feation of the

ave sent to me,
o witer-supply of India, not-

a that warm climate than

the greatest 1m
lluting 1nfuence as po
of 1mpurity, as from
growth of rank
he Districts fiom

pars to me from the

if any notorious! bad water
y el ted from s of Tudea —1t1s abundan
eriot 1o thecase ©

foul an
when the
lake appe

a large
and 1n addition to all

the filthy habits of the

by

with vegetation, but not h
1ighly man
filters (all filters of the corrbl'nZn sontl)lr:i;
(i)n’f, btutL the drainage through
ut takes away to th
t may be so-called, takes out) muche (%flr evavat
g through the atmosplere a

)-soil diainage were of the hichest ord
g er of purit
nd 1o the best condition for storage 1n }::ovezegnfeg;ﬁrlgy,
1s ¢

direct from naked primitive rock

than sub-
ediate expedient, I would recommend the ?gi‘lnl(:izﬁl)?l“g%
tanks, and that the water so preserved should t())e

@, whether of hollow brick

, or of
: supply of London, 1s dead, and
made on the principle recommended, cost
however, for reservours of com-

ave been constructed probably for

t may be done at 3d or 4d. per foot of space
linson’s covered reservoirs which

tion and consideration the subject
d also the subject of the chief
rge covered reservoir con-

1c, the manufacture of machine-made hollow bricks,

d Professor of Chemistry in the London
ke City of London,

drd 1nstant, with a collection of
ny water sweet when stored 1n
tollowing observations for the
Government of India .
nee decided that, 1f we are to
e stiietest attention to
ter of the gathering
water 1mmediately

I am led to think

portance that
ssible,

bestowed on

dy for this

burmng them,
for the flow of

L and orderly, and that
ed by spectal channels

evident that they

he Vehar Lake,

d repulsnve 1B the
water retires the

ars to be 8 soil
accumulation

des of the lake
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and to construcl th
an em, if possible,
o :a;a;?]% seaf,‘soxll1 occurs, and to take m((;g:lfone-work y bo remove
g of the lake, as by dividing th;‘eslaf;on th
g te nt

r a town, and 1 which water brought by the condmt 1s stored

the dead a
quatic plants bef
ore
Artificial constructions nea
ed, would, 1f open, be called “Open Service Reservours,”” and

necessary that the water sh mud
ould , and f

polution, as from ,bathing fm};e stiietly guaided from all parts :;dth}e periodical
question of the presence P washing of clothe such P"e‘fentlm’ above all 1t 13

of aquatic plants and a 8, watering cattle, & e and unjustifiabl and from which 15 18 distnbut

nimals, there , &, &e , and as to th: , of closed  Covered Service Reservoirs”
Before considering how to preserve water pure, some few facts
connected with it
be considered it and

reasonable limits, th
of soluble oro'a,mc, ey are useful 1 punf ca
m. 1{y1in n be
ah perceptlbf; tamtafge:i : va;tte:f ;l)ermltte({ t(()g zgng‘zﬂzen and keeplniodggylrllbththat within
should be made for the quick remc,)vtliegrf aére (f‘ cause of m.]t?ryszdltan ethnt as to c‘z) proportion ' with water-works mey
3rd ead and o 1t, and :ommunicate l ) from which t
s G i o i e | " e S R S
genera, mediatel N water
practice 1 this countr 'y before uts dustisbution . > found on the curface of the land 1n lakes, 10 1vets, and 10 rivalets, or beneath the surface
—I ma 10 the substrata, or 188a1ng 11 springs, has peen evaporated and condensed 1 the form of
rain, or of dew Distilled water 18 pure water, rain water1s therefore pure water A Chemist
to the term « pure,” but for the purposes of this report, the statement that rain

y to filt
and consid er all lake
e 1S very di:rsl:lgb the quah(;y 0?“/‘31 river water
ourse sand rable there al3o F‘e waters of
, and fine sand  The Lo with
rder of the !

may object
15 pure water, may be accepted.
never furnish water as

Lales, rivers, springs and wells,

%Illl;ie&tlylbeﬁ'ore 1l 18 delivered to the publ
us 15 eff taZIe no doubt that such apu o
materm]selcs ?1 L tﬁmug}fl‘ shingle or ar:f)\::letm
ally as follows — ¢
or 18 condensed from the atmosphere.

At th
e bottom of the filter there 1s a layer of
er shin
The solvent power of pute water 18 very active, and o

of 12 inches or there
about
» upon this 1s laid about 9 gr 10 lg]% or course gravel to th
nches of fine o © the depth
gravel with '
some- carthy muuneral, OF © ahonsg?};l?lsepzarcz lj’if’e"‘
y 21

pure as 1t falls fiom clouds,

n 1ts commng mnto confact with
wixt the rain-water, and these
ter or less tune 1n contact

of mill-stone gnt;, and some others, yield

times an up
per layer of brok
9 1nches deep of con rohen shells to the d
siliceous s: rse sand , and finall epth of 8 or 4
30 gallorf:r;)(lr d;l;rh?‘o rwa,telr flows down{val,lr%osngllf top of all g layelzl:chzez » then comes g 15
which 1s placed at a 10‘3:: ;eiqlllare foot of surface Oggg lzué:h a filter at ﬂ‘lgchis deep, of ﬁy:; gubstances 10 propoxtion & o g slat
-leve ? ows rate of f ' f oramte, of ¢ ay slate,
tak,ghg“ the flters become foul. and 1nto a covered Sm‘vxc:ortg 0 to J . In geolo?ny:aii?lf\llz'lﬁ;’o;i;’e state ‘Al formations 10 which there 18 lime 10 a soluble state
g off a thin layer of sand from’ the ucease to deliver the wat ervorr, ! :;a !:(x;uxnnt 3 :({lmpe-stone D red sand-stone, the oohtes and chalk give haid water, because
e a H 3
e i T T T T
| contain Jime, 1ron, oF sulphur, Wit ©
x gesures from depths of several thousand feet, sueh spings
The worm springs both of Bath and of
> of

o through
ace

face Ih]S sand 1
f d from the sur t
g 1& g The dry weather volume of water 1 ordmary

to the filt
er In conducting this operation 1t 18
hecessary s washed and returneg
Ilot springs 313
a

so that one or two
the storace may be 1n use when th to ha
the aceose :ffil' rather the service reservon ? other 15 undergone Iﬁ two or even thy
of hght, and the growth of or this filtered & the process of ¢l ee filters,
It should g of plants or inf water, should cleansing :
uld have a capacity of usorial anima) be covered to pre and bemng, however, 1t 11 case
Taking all th y of not less than one da ® fo prevent : B \;’(;n are eflec ed m volume by the seasons - b
cubmitted o e cncumstances into consid y supply | u 28 water large rivers 1sing 10 mountain ranges, ¥ ere 1ce and snow (glaciers)
examination r{x}e, and applying the knmv]edsclp eration, as detai] d . rlv?rs . Sf,dﬁ the aiterntatlons of the seasons accumulating and melting these deposits A
which are neo most of the large water-works *’? which I have de m the printed e exist, are:‘ e tef'r 15 simply 88 outpour of water from porous strata, the spung being a fissure
Tot —Acessary for securing a suppl f0 England’ Ia erived fiom g papers sprng 0 wa oint than the genexal level of the sub-soul basin  Water drawn from
proper selection and Ply of sweet and m of opinio professional - or conduit at 3 Jower P ted with some of the mineral ingredients of the strat,
2nd —A better construct Proper treatmicnt of the Zhok‘some Waternl that the means ! wells must neces-aitly b€ imf la gC;l]eml ¢ who bas studied water analysis from the seve:;i
9rd —The flbrat ction and preservation of th bathenng erounds n India, are— oy this 18 so much the casé, th om testing a sample of water, the formation 1t has been drawn
ation of the water 1to a e tanks on storae £, ' formations will pxonou“‘i‘f: mannel whﬂ has studied chemistry, and water analysis, will also
ge reservorrs, and N from A Geologst mll; ‘eof ‘wate; to be expected, either from surface gathenng giounds,
redict a3 to the qua lw); einbing OF from a1tesian borings, when he knows which of the
ways, f pe dealt with
and though simple m detail, the effect 1s stupen-

e
overed seryice reser
) from dnft-
ure water 18 rased fiom the

distribution to the pubhe
wal formation® %
1ca are cOnstant,

v
oIt immediately before 1ts
t fiom the s‘gn, P

-
Prom—R. ; great geolog
To—The SeRA;NLINSON, Esq, The Opemhzg so? tez’l ilP"”’hon = hililez]l‘md
C 3 ) R 7, « e
Herewith I beg to fo relary ‘?fStatefor Ind | dous. ’lhbﬂpoi:‘ed 1o the atmOSPhere over
when stored 1n tanks” rward my Report on t} 1a. ; ocean, and 108 from T and dew removes Lime and other matters 1 chemi-
Lt furth s” 1n Tadua, ) the “pbegt method of 2 The colvent powel‘o Wafie;mcal power of water 10 floods, disintegrates drifts and floats
! ] 1
me pleasure rtherance of the recommendation T can . o Leépmg water sweet | cal combmﬂtl on, ab (im::e‘ls acted upon the gradlents, the violence of the rain, and the
ren » n d .
Any young Royal E er additional assistan ! solids, 11 prOPO‘“" vhen 10 floods
tramning 1m watet ﬁltgxaln Lnggleers about to be sent out ce, 1t will give 1 volume of th yvers ¥ of water 15 however, Froba;)éy the grez;te;t, ai 1t 15 un-
- § and sov g o to i ! ‘ s O s a)out orang o 1car Onate
eshmI tthmk dthey may :'1 th advasz;:i teservoir (rank) kalndxa may have a short byt special ' The solvent and !‘1‘1:)0;;1 chalk, for matallllcl;;s aorﬁz:::ﬁts o one t0 Ii of
ates, and re ge visit s ecia r tor flowtng on gako
at,; any S‘;bJeCt of Iéﬁf;ssgftth;:z;n fv’ as 1n my engif;ﬂlcevi’O%:’ make plans, sects f ;3101:225 eqc‘lz ﬁ;ﬁon, ﬂndn this 18 il & about square I iles, and the average flow
N 3 gives full practical knowle d(r‘;e ever found that 22:: detaxls, o . the el Th mes 19 and 3%5,000 millon gaﬂons per apnum, 50
) vl work ¢ '12’0 d‘”“;“"ge,“{;g‘o llion gallo®? e o0 ot ime 19 nnually dissolved fiom the chalk
of water 13 aboul & f arbo
} 233,00 tons ¢ vedt the sea -
Beport Dated 24th Jul : that not le-s that 363,0 bl 0
7ort by E Rawunson, Esq, C B, Cual 25, . ‘ of the London Basit and 18 100P°  he eatth are composed of hme strata, and yeld
7
ct Qffice, Whitehall, on best method guueer, Chief Inspector, Local sy About :ths of the and surface zwn ( grains 10 each gallon); 0 that an 1ncreasing
> Local Government - hard w ater 3t or exceedins this )""};zlsc Je n the aggregate 18 tabing place .
and silent geologwal chang® * ] affimt for certain things, and for some this
Wl to bave a cbem‘citcr will for mstance dissolve the colouring matter
e v s on granite, or on clay slate, which

qf‘lf@
plﬁg wate’ Sweet whren 8?507 efl mn f,aukg

As mstructed b
y your letter dated the 8
1d July 1368, I h
¢ ave exa
d looking , from vegetable

o 1ts soutce
the oolites or chal

Pure water 18 £1
n for OthIS n
0 11V 1 Vitls H‘
dark or c@ ee-

\ el tll a
eoloute

lime-stone,

sent from Ind
a relative t
question as to the “b o water-supply, and b vl
y ’ ave th
t method of Leeping water sweet %vlﬁ en special cOnsle rii"eral e
en stored 1n tanks » 1010 to the " aflimty s strons
from plants, and therefore ® ;u“ o -
VIcld Lo‘nl)dr‘ll“ﬂqy Pule N h yving 1ls EOUI‘CCS 1n moun al
M anspuent and sparkling
slate flows 1nto and over

o or Juke
ver 1d be transp

In India the
word “ Tank” a )
ppears to be use
d genetally to designate a
tinge , wnl-t an
d water WOU grapite OT clay
the vegetable colourng

whicl 3 1eld hat
ter from
¢ co]ouled b - will take place, an

tions
for stoing water as for instance the Veh
Vchar Lake, and other similar aﬂ:ﬁmal construc
, -

tions, are called tanks”’
3 In Engl
small const ® ngland the word *
¢ Reservoir )ﬁuﬁ{;ﬁ)%setff lf;i'fone, timber, or J?cm. %e;seﬁ’olrn would be used ficial constrye.
T Boclnd o er 1xe considered as synonymous 18 Report the word f’xTczpiln’g for Ll
, & work simil nk” and ‘ 1o goft and G35
would be an © I ar to the Vehar L a P Aeun,af the s tion With hmse Lling , soft water
designated « Th::n go‘?l))dlng Reservoir ”  The area f:(z‘xfx’ for the supply of Bomb ! a limettone Drich bm:-tdlwatel se therefore usuang lblllghf;and e o
athenng G Ound, 2 and the outlet which the water 1S coneag’ with Water, mafter W il be prccxpltﬂtc 'ﬁ lduy ﬁltel(:‘d, 18 flequently dark loo MRS
prpe would be the  Cop dfusc’l‘ would be . excepting naturslly or artiic Letones, 50 ds, and gravel chalk, &c, and fills the
. ' \Vater enters certain stiata tasa:ag‘;;ir flls sponge. | he propoition VaLes fiom 5th
pores and civitics ¢ the 106 x']lllls distributeds put accumulates along lines, and 1 basins
t the rochs

to fth, this water ¥ 0 3, and character ©

according to the cont

-
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A well sunk 1n certain known water bearing st
o strata,
dance, well-sinking at random may therefore be d1sappz:)mmt?x{,0r ff:y not yield water n abun-
abundant at depths of from 300 to 600 feet, and yet at 900 o \ 250me cases waber miy be
dry Deep sinking or boring may therefore be disappointine § O'f'eet, the stiata may be
all cases 1ncrease the volume yielded by a well g Swking deeper will not
The cube of strata drawn fiom by a well, ma;
, may be co
well 1n 1ts deepest part forming the apex of such cone, car;ill(ll::ed :tn ioverted cone, with the
sepacating from the surrounding strata in any other mannel?’ attraction preventing water
deepéned, the cube of the cone 18 1ncreased, and 1f the whole str 3 s the apex of such cone 1s
ing, the volume at command will have been enlarged rasa ?\ﬁ this part 15 water-bear-
&

The form of a cone 1s of course merel

y oiven t
fissures and other conditions in the strata, Whlchbwouldob;?ileife\a Erlﬂmple , thele may be
arbitranly sketched, the gieat facts to be accepted are that sub vla er from beyond any Tines
uncertain in their area and volume, and limited 1n therr del;th =Sl or underground waters are

Water obtatned either fiom springs or from w s
be maptegpated with some of the mineral mzreix:}ul:; a;fpgﬁglzr SIZ explamed, must necessarily
to suppose that the deeper the well, and the greater the am“ 3 and 1613 only reasonable
this 15 not, however, general, as water combines with some saltount of muneral lmpregnation
1s satwsfied Chalybeate and other waters of analogouns ch s up to a cetain standard, and
usually confined to small areas S0us chaacter are special, 1000«1,’ and

The question as to admitting the growth of aqu
by the answer, that 1n open and shallow water, undequzt&lec 4?11::1‘16?’ or otherwise, may be setled
whether 1n small tanks, or on the margins of laige tanks like t} ne \;md temperatare of India
and the only practical good to be accomplished 1s 1 some cage 19; ehar Lake, they will grow.
have not more than 6 feet 1n depth, and 1 other cases substyt 8 to embank of flat areas which
aquatic plants, where practicable, that 1s1f theie are wat ate wholesome
than others, substitute the best for the more worthless and ;‘;Plants which w1

rnicion
Vast areas, hundreds of acres mn extent eannot practical] s weed

labour in weed cleansing ¥ be mampulated by human

The Metropolis of England (London) with its th
with about 100 millions of gallons of water per day, l;%&:l&“;2:;0%1“11{3‘)“&““’ 18 supplied
18 hiver Thames and

River Lea, which 1s a tributary of the Thames Weeds (aquat
i these wateis, and both rivers abound m fish  Duiing Anatie plants) grow most prolific
the wateis a1

e com-

paratively bright, 10 wet weather and during floods the Wat,g-s ‘Zle;‘fg)exi;
u
Some of the Water Companies have large settling tanks lntlo d :
) w

drawn to clear itself by subsidence betore filtration, but hich mudd

a rate of about one-half gallon per minute, thrt;ugh Z'}}:ht}sl;u::-zter (lls now sand glt“er?:gr fl\z
720 gallons of water fiom each square yard or thereabouts peryzfll of sand surface, tbah‘m
water 18 passed 1nto covered puge water tanks, and flows duect thdy After filtration the
See Appendix as to the legal Clause relative to filtering and sto rough the mans for use
water tanks for London (1852) ° "ng water in covered pure

w n England abound most 1n
1ifi e?gs h]o summers No ractlcableSha;nO: ar::l comparatively still water
prolifie t P cleansing would prevent , and are most
and aquatic plants 10 such Rivers as the Thames, o1 on the the orowth of weeds
g reservous, and I anticipate that any attempted « upro()t,:‘-gms of large 1mpound-
from every part of the basim of the Vehar Tank” would be a f«nlurg of all aquatic plants
grow 1mmediately The sand of the London water-woiks filter b:(,l as other weeds would
“leansed at short ntervals, produces weeds all through the summer > (iﬂthough scraped and
prevent such growth , the only remedy 1s to scrape the swnd at shout ldrﬁ; it 15 1mpossible to
renew 1t upon the filtering beds To attempt uprooting weeds op ellvals, wash 1t, and
would necessanly disturb the mud, and render the water turbid, and ta A ge seale 1n India,
such mud, comparatively harmless 1n a quiescent state, but which d:;e may be salts 1n
larger doses with the dimmished volume of water, may inciease any 1n ul:rbed and mixed in
health Jullous effects upon
‘Water 1n,the shallow parts of the reservoirs or tanks becomes offeng,y
in a stagnant condition to the sun, and water 1n the deeper part of such taxfk when exposed
affected, but deep tanks are nevertheless more desirable  As water 1s lowergg h*sc; may even be
of a large tank, the choie mud becomes putrid, aquatic plants lett diy, decq m the surface
reduced body of water to become 1DOX10US, which before was comparatively g ‘géetc‘m?ll‘ng the
practlcal 1emedy will be filtration and storage1n covered tanks + The only

' With respect to the storage of water i India, I bave come to the followina con
clusions — ) ?f

That before works of water-supply are commenced m India, the surface or {he .
ghall be most carefully examimed, and that the site which will yield the best wate:lélliitli'aﬁ:
chosen

That store tanks should not have shallow margins, but that such shoals shoylq be

Jdeepened by excavation, or be banked out as may be most practicable, a depth n
6 fget in the shallowest ’part should be secured when a fank 1s full ’ PEh 00t less than

CoNCLUSIONS

ey e o —

—— e

(9.)

That the shores of tanks may be covered with broken stones, where such protection
acamst washing and wasting of the surface of the land 1 desirable
= 'i‘h 4t the mawn collecting channels of gatheing grounds ghould be cleansed and scavenged

to tame
ﬁom;;‘:: the water surface of tanks should regularly be cleansed from all floating refuse

of evflfly zo;tuatlc plants and fish do not necessarily 1njute water, but that both should be kept
within l(?eltﬂ(.llh limits, dictated by local experience .
Thab artifictal agitation of large volumes of water cannot practically be accomplished,
sal
neithel lbt ltnn:ie:el ffom open tanks should be drawn through fine wire screens, to prevent
il tlrf(]:aanzzi guspended solids flowing on to and over the filteis
B ¢ all open tank waters without any ewception, should be sand filtered, and be stored
Th‘:ed tanks, or passed diect 1nto the supply mains for use

RECOMMENDATION

1n cover

ccommend thab plans, sections details, and estimates of the most recent and
I bggfggr:s of screening chambeis, sa.m’l filters, and pure water basins may be supplied
:pptl];oev%’ater-Works Departments of India
0

APPENDIX.

> oy 1018 £O the year 1352, the several Metropolitan Water Companies took water for
e ses from fidal and umpuie portions of the River Thames, simply straining 16
domesmct‘;le wire scieens on its way to open sctthing tanks, from which 1t was pumped for use
througl from time to time great complamnts as _to the impurty of such water, and medical
I'here vs'e‘be ted excess of disease (cholera especially when this disease prevailed) to the use
men atf1! 1‘1‘ and searching mquiLy was made nto the tiuth or othewise of these allegations,

g Fu ent was 80 convinced that foul and unfiltered water was liable to be 1njuiious

0

and Pallljﬁ]r?r that 1t passed the Metropolinan Water-supply Act of 1852

for d;;l f:il’o“'ln” extract show the puipoib of this new Water-works Act, which was to
18 3

ondon Water Compantes to abstract water free fiom the polluting sewage n-
comptl tf the Metropolis to sand-filter, and then store the water 80 puufied 1m covered
flucnces ©
reseryous

he

15 axp 16 Vier Cap 84
¢ 4o male better provision respecting the supply of water to the Metropolis, July 1852

An e and after the 81st day of August 1855, 1t shall not be lawful for any
From ing the Metropolis or any part thereof with water for domestic uses » *
g4

-yl
Company UPPYE * *
*

* * * *
below Teddington
guch putposes from any part of the Raver Thames, g
to take any Watit;]g,oi,mb of t?he tributary 11ver, or streams of the River Thames below the

m espectivel
Lock,* © flll(é wheie the t1de flows 1n such tributary 11vers and streams resp y * *

pghest PO % * * * * * *
*

31st day of August 1853, ever reservolr within a distance 1n

From and aéier];il:l’s Cathe(}lrml m the City of Luu)zlon, of not more than five miles
ine io;n the supplv for domestic use of the Metropohs, or ony part thereof 18 stored
10 which #2 el (‘oom any shall be roofed 1n, or otherwise covered over, plovuledd %lwagrs,c that
or kept by 207 111 pob extend to any reservoir, the water from which 18 subjected by t ed on;.-
s prov 108 b,nt filtiation after 16 18 dischaiged fiom such reservoir, and betore 111: 18 g)ast,;se mto
ayn 10 effivie Jes of the Company for dustribution, or to any reservoir, the whole of the water
¥c)he matns 0F Plillsm 1buted through distinct mams of pipes for other than domesinc })urposes,
fiom whic rles FyoIr « hatever, the water stored in which chall be used exclusively lor other

05€8.
s ng after the 31sb day of December 1853, no water shall be brought or con-

Trom 88 vhs by any Company for the purposes of domestic use, otheiwise
hee;\ iit;%%ugh {ovefed aqueducts, unless the same shall be afterwaids filtered
]

on

1 he 8lst day of December 1855, every Company ghall effectually

befo m and ﬂftertlethem Wltl}‘:ul the Metropolis tor domestic use, before the same
1 pes for distribution, excepting any water which may be pumped

filter & nto the P d reservoir or aqueduct, without exposure to the atmosphere, and

ass ! ere
ghall pas pto cov mixed with unfiltered water
from wells lot be afteﬂvards of these Clauses has been to induce sand-filtration, and
b

which shali B " practical f{ ;3{; o water tanks to the entire Metropolis. . )
. vcre ’
from co L fucnce and Metropolitan sewage contamunabion,
bove t
oton Lo kish
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Dated 7th August, 1868,
From—J., Suruerraxn, Esq,
To—Under Secretary of State Jor India

I beg 1o acknowledge the rece:
pt of your letter of the g
rd
%;c:laati ;:Nc;v eSJSt), I;Iubhc Wc()irks, Goverz’x’ment of India, respecmn‘;lttgno,“enclosmg a copy of a
thb t sweet when stored 1n tanks,” and requestine the cor e “best method of keep-
e subject for the 1information of Sir Stafford Noitheote eommunication of my views <I))n

Having already concurred 1n a Minut

g e of the Ar
subject has been discussed, I shall confine my replf;ytOSamtz{.)ry Commission, 1n which this
1uvolved 1n the question, which have been established & onef statement of punciples

by ex
Ist — petlence
s mo Kot soethad oY o the duestion propounded
o wn method by wlich 1 such a cl 0ded 1 the papers, that
would be possible to preserve water 1n open t climate as that of India 1t

ank
m such a condition of puity as 1s desirable for anks and 1mpounded Teservons

b
It follows that, as a general rule, water should not he ¢ ealth
open 1mpounded reservoirs and tanks, unless the water (;1 rawn dir
pure by chemical analysis  The reason why this precautloa;lss b
1

known

-
o —

ect for domestic use fro
:en shown to be sufﬁcmntin
necessary 13 perfectly weil
In a country where vegetation 1sso active, there

gﬁﬁaﬁfn% orgalmzed matfer, which 1s more or less carried intg y

s In populous Districts again surface filth and ap o] g and tanks by rams
mnto surface tanks  In either case the water becomes char eiimal debns are washed by rains
{a)nd }(lhssolved organic matter, animal or vegetable, the am%u gn oy less with suspended
w{;t‘; revrﬁﬁ?; analysis  The water becomes disagreeable to sm[})n 0{ Which can be determined
ut previous warning other than this altered phye, 2te, and smell, and such
when epidemucs, especially of cholera, are 1 the country Phyereal state may act as a po:;;n

It 13 not the absolute amount of deca

aying matter i
state or condition the organic m nw
e o q atter 13 passing through at th

Good soap which contains a large amount of dead org

must always be g laige surplus of

ater that 194

e time, whxchn']lmous’ 1t 18 the

18 the source of

15 as every one knows highly nutritious and wholes o zed matter 1n a f

ome, by a fixed cond

were to be swallowed while undergoing certamn putrefactwet liha small portion of this 12,?’

to health, especially during epidemic seasons anges, 1t would be danoerouI;
o

Unfortunately this poisonous cond tionof orgame mat

been known by 1ts influence on the health of men and anima
1ts presence by 1ts effects, the mischief 13 done

In some cases matter 1n & poisonous coundition exists in wa
do not lead to suspicion of 1ts presence

ter ;n water hag

I, and when 1t 1 ouly hitherto

as once shown

t
er, whosei physical quahities

2nd —These geueral statements regarding the condition o
chimates are not of universal application Impounded
:n cogsut{ltlfon \I':’hetgler or mot they apply i any m\:szm y
ained only from the physical qualities of the d cas
analysis 4 vater, and from ¢

f s :
tagnant waters in warm

a1y mdefinitely
€, can be ascer-

It may be taken for granted that wherever water supplied for domest
ble colour, taste, or smell, or wherever chemical analysis shows the preg SUc use hag percepty-
the points stated above 1 regard to the effects of decaying orgame ri‘;:? of orgame matter
er >

life require to be kept carefully n view 1n providing water tor the wants of a on health and
3rd —There are compensatory processes by which the amount of POPulatxon

water 13 constantly being aimnished, otherwise Stannan(;’ Organic matter m

cease to be fit for use, The most potent of theseoaﬂer]cwﬂlter would soon

oxygen acting on the surface of water 10 such a way as to 1:}? s atmosphenc

the dissolved orga(.lmc matter tc};i a certain depth below the gy, f;(‘:‘ége o‘f destroy

puritying agent does 1its wot most effectually when water das hs active
hes over a

clean stony bed 1 1ts way to or from the reservor

Thas 1s one cause of the purity of mountan streams The principle 1ny
pot unfrequently made use of 1 conveymg water from gathering surtaces t(;lv:;in km 1t113
cuch cases the water enters the channel with pethaps a brownish tint, and arives pellusc1 d ':‘
1ts destination 8

All Alpine countries afford abundant illustrations of this great natural punfying power

Another well known agency by which water contamning orgamic matter 1s purified, 1
the action of Living vegetation, wnose office 15 0 convert decaying DOXI0US orgamizag m&i}ter
\nto mnocuous hving fooms ~ The agency of water plants 15 hence duectly beneficial torwat
It 1§ possible to suppose a case 1n which the action of the atmosphere, and the ipfiye o
of vegetation, would be so balanced against the sources of organic mmpuiity, that one se;lcez
agencies would neutralize the other, so that tha water would be always puie, but obvioys] :
practice, this could not be trusted to, unless the results were checked by chemical exammat)]’otln

aretyul Chemlca,l N
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- Notwithstanding the action of the atmosphere
cally be acgnmed 10 a country hke India, that st
of cases, contain & gi eater or less amount of organic m
1njurious to the physical conditions of the water, and un

to the public health
»

At the best, vegetation and atmospheric oxygen act only at the surface, so that while the

¢ strata of water are kept comparatively pure, the lower stata may be accamulating

gﬁﬁemc matter  This appears to have been the case with the deeper paits of the Vehar Lake,

o,

and 10 doubt the same law operates 1n all sumular nstances

4th—In dealing practically with this part of the subject, 1b 13 obviously necessary to
adopt means for excluding as large an a'mount of organic matter as possible from

all impounded reservoirs and tauks 'Ihis 1s done by orgamzed W ater-police,
which nvolves the cleansing of ground near all tanks, prevention of nulances

and of bathing, removal of dead vegetation from the vicimty, margins, and

surfaces of lake or tank , periodical cleansing out of tanks where practi-

cable, paving and cleansing of all water-coutses, conveyng water, and sumilar

measures

¢ that by adopting such precautions 10 addition to the natural agency ,

f water-plants, existing water-sources might be 1mproved m purity,
are ca~es where ptobably no other measures would be requisite to 1sure that

and that ther® <tic use, was good and wholesome  But here agma theie would be no secu-

water fi) : gosr:jh water’wexe proved to be good bv chemical enquiry

rity unies

s been stated above, 1t would be obviously unadvisable to remove
5th —After ;??&;fm from the surface of open tanls and zeaervows Dead water-
w]ims hould be cleared away, aod cate should be taken that the vegetation
goes not become so great as to wmteifere with water-supply wotks connected
with the reservor Fish, iof there are any, should be left 1 the water, they
have their own office to perform, 1n diminishing the amount of dead matter

o of the Vehar TLake, of which the deeper parts contamn lnpure water,
t 1n tlus, and all silar cases, the natural agencies of air and vege-
t sufficient to preserve the puuty of the whole body of water
other cases, mmproved Water-police would diminsh extraneous

rces of 1mpuitys but there wul probably always be a considerable balance
sou and dead matter ata certain depth below the smface Water
for use Wou strata, (as bas

etimes been done in small witer-wotks 1 this country, where simple
sorgmdenca was all that was rquued to punfy the water), or what would
f)u far better and safer 1n practice, artificial methods should be adopted for
r:mdvmg as much of the organic matter, suspended and dissolved as possible
Qubsidence and filtration are, as every one knows, the methods which experience
has shown t0 be elfectual for these purposes == .l

el
es suspended matter by strammng,

and of living vegetation, 1t must practi-
ignant water will, 1n the great majority
atter, ready to pass nto a condition
der certamn circumstances dangerous

It 1 eviden
of the atmosphere and 0

__The stat
6th ghows tha

tation are no
In this, a8 in

o
of decayins 1d hence have to be drawn only fiom the surface

but what 1s perhaps of greater -

pg agent, on the dissolved organic imatter, a greater or less

Fultration remoY
1 the filtering medium, so that, not only

s a destroyl
ortance, b ?i&t’;ﬁ‘ 18 o(ydlj;ed by the oxygen
proportloﬂob‘ qalities of the water mmproved, but chemical analysis shows a decided

the sensibié t(}lw amount of dissolved organic matter All experience has proved that
2 ¢ disagreeable or unwholesome before filtration becomes potable and
Filtration 18 the only known method of 1mproving water in the

1t 15 nature’s own method, of which we see the results

1
or les
r filtration
ndition of that of the Vehar Lake
co

_springs
n water sprlbolm ossible to cleanse water for the supply of a large population of all organic
It may etmg but practically that most important form or class of organic matter,
matter bY filtra which 1s at the same time the most dangerous and the most easily

w
hoves > that filtered water, 1f passed directly mto the water mains,

Jluded to & oved, 8

ixydlse ) Ouhi I;?tzer‘,mwoulci be to all 1ntents and purposes puie water But 1t does not
and used ghor tg’r once punfied by filtration, will never becomne 1mpure, even if kept from
follow that #& os of 1mpurity Tt 1s well known that filtered water, which always contuns
extraneous sourc d saline matter, undergoes 1mportant changes, under the mfluence
a rc‘lﬁna“y and becomes, 1n a short time, disagreeable, if not, 1njurious to health
Of ot 1nal,

ratutes
temp® 1d noi, thercfore, be agmn impounded with the view of keeping 1t, the
Fultere

w shou
oner 1618 used the petter
50
If st

. 10to open tanks 1t will become rapidly covered with vegetation, and will
ore Olr less to 1t8 ougnal condition
m )

returd oo 1t 19 I believe, necessary to provide a day’s supply of filtered water for the
In P&
at108 eping always acting whether the people are diawing water or not, and the

. Eracme a necessary pait of the filter  This service tank or cstern
usl 215058 to exclude light, hea, and 1mpurtties

ed 80

organlc an

service ¢
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7th —The general principle stated above m

1 —That all water sources, their adjuncts and pe
Police regulation, to prevent fouling, a

decaying organic matter

2 —That atmosphetic agency, hving vegetation and o}
puuty of water 1n open 1mpoundeg Treservonsg a*&, a 1

8 —That practically (unless the contrary were shoy bﬂ tank
n open reservoirs and tanks must be - Y0 by cheme
orghnic matter 1n uncertan conditiong ﬂumed In Ing;
health, especially during e X
the open tank for use

4 —That filtration 15 a necessary part of
‘ and tanks 1n India as elsewhgre water-

ay be briefly Summed up as folloyg |

ghbourhood, ¢
0d 0 1msyre th’ e

—

placed under
® Immediate remoya] of

re all conducive to the
3

r the publie
awn direct from

Supply from 1mpoundeq reservoirs
practically a covered tltered w

supply of filtered water for th
works of water-supply

ater-cistern o
& necessary adjunct to al]

———

BHMemorandum by the Army Samitary Commission on the 4 .

) mpure g, \ \
Felar Lake to Bombay, and the best means of Reeping Wateraie o water supploed fiom ¢} ¢
India weet when st ed i tanls i

1 «
The questions inthe papers, although pumarily rased, ;p reg

the Vb 1 ard to water supphed from
ooy p ve to Bombay, 1y 1

greatim . o T

water-supplies e gtid to Induy

e 1mpounded reseryo,

L supplied

glﬁzaizu}:try IS covered \uthI veﬂ'etl)t); the surface

8rown 1y the lake, whye, .).I:: ,cigftl e

ains a

Cireular No 39 Publie Works—Civil Works, Miscellane-
ous, Fort William, Apuil 22, 1868

Bombay derives 1ts water fiom a lurg
drainage of the surrounding hilly Distiicts
quantities of differeat species of water-plan
multitude of fishes

In this, as 1n every case where there 13 much I
amrln l} Ihfe, there 1idecaymgi:; and dead o1ganized mat ., Wit]
are liable to have the space between high and low-water foy)e *=% WIth shilyipe
This has happened 1n the case of the Vehar Lake 1n a troplc(ﬁ Eljx,m":tréous Soulces ¢ f"lzgr"‘gxigs,
The result has been that the water, especially that dyawy fro "
lake, has become impuie, and the practical question 15, how thy m the decper Part of the
remedied, and 1ts recurrence pievented There 15 nothine 1 th state of things 1 to be
might have happened m England under simila creamstancos onf it differen from what
of 1mpunty aie 1endered of mote mmportance by the natme of tine Ch);nnt India o)) the sourceg
In dealing with the subject, we shall, in the fiist 5
supply bearing on this and eimilar cases alieady 1
tary impiovement of Indian Stations

In these suggestions we have pointed out that the m
rity 1n mountain Districts 1s superabundance of decaying
Jungle, and that waters of this class are unfit for use u

vIng vegetat
o = cla 1on, and
ter, and all Iaq 3 Superabundance of

1nstance, re
) Te-state the
aid down 1 oyp Sucr Principles op water-
" ]

O
8estions fop the san;.

ost CoOmmon sour
vegetable g

ce
of o1gane mpy.
nless the

tter fiom

tieces
We have fuither stated that the most common source of amma){ :;: Puiified by ﬁltmt?ori]d
tanks 1s suiface filth 8alle matter 4, Indian

We have shown the necessity for removing all extianeous 1m
water-supply, and that the channels, shieam couises 1n valley lines,
mmpounded tanks and reservoirs, should be cleansed and paved, s, as t Nnected with
sutface, and that care should be taken to pievent all gathering suyf0, O Present 3 clewn
We have further stated that storage reservoirs must be fenced m, ang th:t becommg fouled
covercd, must be regulaily looked to, and scavenged so as to prevent foulyy., - CdWts, open or

o

" Precautions of this nature are necessary in Geat Butain, 1 o1dep 1o go
fountain head, every probable soutce of impurity 1s constantly removed, andsih
clances mserted m Water Company’s Acts for pumshing all persons wxlfullere ate usually
punty of souices of supply ~These precautions are an indispensable part Of},';}hjuung the
Police of Watei-woiks, the main functions of which are to keep a constant ang u)e Sanitary
walch over all gathering sutfaces, reservon, banks, brooks, and channels, through lnﬁemlttlng
pait of the water flows et Which apy

The very same punciples are appheable to the Bombay case, ang ¢, all simy]
Every means must be adopted to remove decaying vegetation trom conduitg an[gl ar eases,
conveying water to or from 1mpounding reservous The amount of ]y e veget channelg
left on gathering suifaces will dependon local wircumstantes, but theie can 1 o d
dead vegetation, such as dead leaves, branches, decaying timber, and the Iyl o nes Oultl)t that
hould be removed, and the gatherings rurfaces kept as clear as possible of 4] sucrht e lake,
of mmpunty., sources

Purtties fi
m the
8
and condults, o ouices of

cure that at the

L

e s et gt vt B Sgnnara m m he

IR\
PO 2 o >

\u’ba:\r\l‘

(13 )

In plannimg new wotks, the natuie of the gathering surface, and the amount and

F its TYecetation, 1equires to be considered as one of the elements mn selecting a

charactcli'o 11 51 “Another source of impurity 10 impounding 1eservous, with sloping banks,

soxgceeugmxlflqﬁd decty of vegetation, or the deposit of foul matters on the exposed bank
18 the g d

Lich and low-water mark.

bet\Vf:;] lanedmte remedy for this 18 cleansing and removal of vegetation and 1mpunities from

osed sutlace
the es\ljherever the extent of exposel sutfice betweep high and low-water can be lessened by
bankine out shallow areas, this should be done

::af ther dimmution of nsk of mmpurity fiom the exposed hank can be obtained by

A fa t‘ﬁ stones as 1s done 1n the liree filteriny establishments 1n this country Paved

pav{}ngslto\fyl”n; class can readily be cleansed, and one gieat cause of 1mpuiity of water i
surface

reser vours cut 0

But after
ossible from
water than s
every case adv
na1y tanks, shou

evety precaution 13 taken to ensme that the source of supply 13 kept as fiee a8
extianeous mmpurity, there will always be moie organic matter in impounded
desirable for heilth  Ilence, in our sugwestions already 1eferred to, we have in
1sed thit wateis of this elws, whether contained 12 luge 1eservouts, or 1n ordi-
1d be filtered before use, for the double puirpose of removing suspended impuri-

£ oxydizing dissolved organie mitter This precaution 13 absolutely necessary No
ties, and 0 10 zfm be considered safe without sand-filttation  We have given 1n our sugges-
gg,tlesr-;ltll)ll; );nd‘sectlons of filtering arrangements suitable for water-supplies of both laige and

nts
gmall amot
Most of the water su pplied to large cities and towns in Great Biitain undergoes saud-

ﬁ‘lt t1on before passing mto the mains, as 1s to be done with the water-supply of Calcutta
1at101 -

, f the water-supply of London 15 sand-filtered The East London Company

TL’e N l:ﬁ}gnoq of gillons per day, thioush 12 staitute acres of sand filtet  The new River
filters 20 mses 11% acres of sind-filter for filterng 18 milhons of gallons a day The Lam-
COmP‘m({\l}m(hall Water Company, the Chelser Compiny, and the West Middlesex Company,

beth an bout 48 millions of gallons of water pet diy fiom tne River Thames, swnd hlters the
tahl{]g a\§)rlfle[1 the water 1s trbid on aceount of flords, 1t 15 fiest run 1nto depositing 1eser-
whole

anified by subsidi nee before 1t 18 passed 1nto the sand filter Th? ate of filtering
every 24 houts, for every squate yard of sand suiface The hlters are run
ped about once every hive weehs, less 1n eold wethes, more 11 hot weather,
to be filtered 1 clear, more when 1t 18 turbid

15 to be p
:Isollbout 700 gallons
dry, and sufce sfrﬂ
less when the watet
o filters the depth of snd at the swiface 15 2 feet 6 tnches, in others 4 feet  The
enition of the water1s chieflv accomplished by the upper 6 inches of
he Liyer of sand the slower the proeess, and the more perdect 15 the deposit

by gavity  Under catain encumstances, a layer of wood or antmil-chateoal
of senment by “the filter The London Companies use clean sand only  Alter filtration
may be phieed melved wmto covered service tescrvons, whence 1t passes ditectly into the mains
the water 1» leif wes  Water once filtered 15 never agun allowed to become foul on the
and so to 'rhe.LlOdon Water Companies, as 1t 13 passed dnectly 1nto covered res ivous, and
worhs Oft th{}’ . :l’l';)ply mains, without any further exposuie to extraneous soutces of 1mpunty
thence mto b

ciples, which hive been ariwved at by expertence 1n this country, indicate what
These 1(711&::e }n t{le cise of the Vehar Water-works, and 1n all similar cases 1n India
)
oughf/ to be dc

1We recomme .

That means, such as those stated above, be talen to preseive the water m the

(1) — m} Lke as fiee as possible from deeaving orgnie matter proceeding fiom the
Vehar d, and fiom the mrgins of the lake or from conduits

In som e
n and 0¥%y$
g:ﬁtw’l‘he thicker ¢

nd therefote—

gatheung groun
hat all water supplied to Bombay fiom the like be dirawn fiom the lale thrstioh
() —Tha v e-screens, so s to prevent floatinz matters and fish enteriny any conduit,
ﬁnz ‘th 1t such water m all enes bes ind-filtered, and passed 1o a covered phire
» tew: tl,mk or reservorr 1n immediate connexion with the filteis sprevious to
watew s < m A . .
b ibugran through the mains NN Ve read W 3
\ "water 1eservoir shonld be at the Bombay end of
lters and coveied pure wa ¥
(3 '-Th'l\bthz f(i,ou mit 1f prictieabled The contents of thg covered reservoir should

\\,“\(‘ :)ﬁ g;ebt;%]*tb at }y’s stpply bf the population
(S I .

milir measutes be adopted for preserving the purity of souices of supply
{ s1

ha N hich water 18 stored for domestic use, and that all
-_ rater-tanks 1 w
g of all open W&

be swnd-filtered and stored 1n cnve;ed espense tanks or cisterns,
n be diawn pure for consumption

th g I'HISCd n the pﬂpers
y‘ a JI Ou{-’ the thel' queb n ,
[ tl an o orow of water- vlants aud fish 1n
ftl g prectult]l)ns bG dlhmen )lrnlt““” lthe br(’;\t[::e [ ﬁ
"o ) n I tcie lmp()l ance.
; l()t g weome Of i
ren"ﬂrdln‘: thb pr(l)f,)sr al;y‘l’ t:l“l\s) \Vl“ bbCOr
““pouﬂdﬁd reselvo

13 or 1eservours should be covered, but only the
led that the open stor13¢ tag for use
o Ve

# Note It 1w b codm;fu::;;)ly of filtered water s e
hich 8 da,

tauks or visterns mto W
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G e

getation 1f not allowed ¢, exist to gue

su )Ilj}x:xgkq‘:e;fd it eare be taken to remove gl (
r()l[ 12' rossible fiom the bottom of the lake, 15 g
:}?e l]a.lnts» be porsonous  The vegetation ezt
CODVIB)I'DIOII of dead orgamzed matter 1nto hvmg

)
h an extent a3 to interfere y 1ith the

the suifice nd binks,
ther an advantage thap otherwice, unless

s for a specihe Putpose, and that 13 the
forms,

b
This 15 one of natuie’s processes for

Puifying water The flow of 1mpure water oy er
clear rocky channels 1s another  Both agen

N,
cles ale useful 1n they, place and degree

3
N 1mpounded resetvoirs ¢

r tanks 13 pot N t
dency 15 to Preserve that balanee 1p vital forces
ad orgamzed matter  Certuin
ctter adapted for these ends fhap otheis, ang

depth fiom the surface at which watey should bLe
As rﬁgafgsb:liikenpas neir the swmface ag possible,* Lut ¢}, 18
Lake, blatnieo?f' the water 1s filtered, but there would be no difjy
;?P&:at water might be diawn fiom any dept
desirable

drawn from the Ve
a4 Mmatter of ge
culty 1n aypyy
0se to the gy, f

har
condary
sing the out.lets,

h, or alwayg o] ace, 1f considered '

LY
. - A’Q‘W o
J HOPE GRyxy T
DOUGLAS GALTON
JOIIN SUTIIERLAND !
H O Massy
B H MARTINDALR *
PROBY T, C AUTLEY,
J R MARTIN
War OFFICE, .ROBERT RAWLINSON y
% dugust, 1868 * COLONEL MURRAY, on legre
7;‘ ugust,
The water tower i the Vehar Lahe contams valves at different elevations, 54 that water ¢ap be drawn '
¢ JR— e
at nn.y gn(;lif these levels
- —Ordered, that copies of this Despatch, and of 1tg enclosures, .
ORDggd to all Local Governments and Admlmstratlons, 10 continuation
be %rgl{::z _‘Vorks Depart[nent Oerlllar NO- 39 Of 1868
of Pu d also, that a copy of this Despatch, and‘of the earlier Dapers, , ‘ )
. Ordeé'g Lto the Samitary Commissioner with the Governmeng of India,
be forwar
for information.

(Signed) C H. DICKENS, Colonel, R 4,

,/,/; /7880[1/ o the Gopt of India.
" //Cgé(’% CE
// , ’ /1 ” *

Offg. Asstt Secy. to the Govot of India,
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Circurar No. 91 Pusric Works.

Dated Snuava, October 30 1868
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