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2 Pusuic Works DeparTmENt, 1678 FrBRUARY 1882, No. 121 R.
e o _\ 7.74 = arest
Number of : o ira
é‘;‘;n :lte? \ Stations. \ D%’g‘l."f \ Nature of Soil and Subsoil. ‘ wg;iﬁgep‘éﬁﬂithrm’
: C.
10 | Panruti Brick earth and stiff clay ... | No source of pollu-
11 | Cuddalore Old Town. Black dlay ... .. e D
12 | Porto Novo ... Rand, with slight proportion Do.
of brown clay. Finesand
AR with a little black clay.
e Cotton rz!oil},1 decomposed Do.
' : gneiss very hard at bottom. |«
14 Maniyéchi ... Cotton soil, soft roekongr Do
decomposed gneiss with line b
i nodules,
15 | Tuticorin Sand ...

A natural water
course runs past
about 30 feet north,
but is no source of
pollution.

Considerable difficulty was experienced in analysing these wat i . st o
quantity supplied and the want of care shown in their %oneotion, ;;'fsée::“:%i :}(1) nt:;;; ;:i:::ﬁgliﬁt
very unusual expedient of filtering some of the samples before examination. ed the

They were gathered in ordinary old wine bottles, with loosely fitting dirty corks, and the
escape of the water was only prevented by the wax with which they were sealed at the neck
of the tf)of}?e 5 lTé S?:m]en 033{38 ]21((11 001'%{8 W?lre fox_md in the bottles, and in three or four instances
ggg‘: ‘Eg H bye 3‘1’: :c;lm?sa&n gga a?r : out, an p&ftml decomposition in the water of the remainder

he general appearance of the waters was as follows, viz., Nos. 1, 2, 4, 5, €
151 wereNdirtyé a§d4001111'oa;in3d1 2ﬂocou_'1llen£ dflipﬁsits, s, 5 ead 6. W::e i GBTS()#I}i; }}4},)98:;(1
colour, Nos. . an smell of sulphuretted hydroge d Nos. ; y
bright’ and colourless. k ydrogen, and Nos. 7, 9 and 10 and 13 were

T the object of analysing the waters had been to ascertain their whol

or cooking purposes these conditions would have been fatal to accm;:: 0?;:3&88 for potable

however, that circumstances permitted has been done in ghbs Afveetion 3 bab the 8-1 The best,

must only be regarded as approximately correct, so far as the determination of t]i: t tabulated
a

ammonia (indicating the presence of nitrogenous organic matter of a mnoxi bumineid
concerned. SOls 0hﬁmeter) is

These observations do'not apply with anything like the

investiiu.tipn which' treats of the mineral cons{’ituengts of the wz%gll': :?111‘(03: tfﬁ) that portion of the
atmospheric action or the lapse of time between their oollection €8€ are unaffect
waters, with the exception of Nos. 1, 2, and 5, contain a lar n and examing ion ected by
consists of salts, such as carbonates and sul hates of lime &oge vghuiaﬁhty of solid my ttAu the
and which are consequently deposited on the boiler plates - nd.’h 1bec aT6 not peads] er ,1 this
oc;m;fntra.tcigldby zya}llaorahon.dﬂ‘When ossible, therefore, I have trie(f When the W&ferybso uble
of thoso solids which are readily soluble, and, for that purpose, to aseertain ¢}, ecomes
distilled water, employing one-tenth of the ori » Wreated the dipg, @ proportion

é inal volume ang]

the exception of Nos. 1, 5 and 7, the wat i sihed analysed ; th Tesidues wi

form * scale.” Nos. 10, 13, 14 and 15 a,:'eefﬁe cgg::ﬁnathli:rge qua.ntitye ;?s;ﬂtz show, that xtg
atte:

Soluble salts, with the exception of ¢ : respect,. ter whi

of magnesia does the most mischief. he chlorides, are not Imjurioys . P ol

. In Nos. 6, 11, 14 and 15 the estimation of chlori :
amount of chloride of magnesia could not he OTINe Was unygy, :

: of the latter, chloride
quantity of water, it was undoubtedly pres ascertained, op account g'f }:ixg;h" e although the

others. ent in these fouy g :
All the samples (excepting Nos. 1,2 ang 4 ; amples, gnq mal;rlsﬂfﬁmency of the
were examined for sulphates, which wepe 4, in whig ave been so in

h th
found i o SPPLY of mgter
14) they existed in some abundaﬁl(?el.mt Was low, Where;: inconﬂldel‘a.byle fqlfllztel?fﬂ was too scanty)
Sulphate of lime is a very undosirgh. Nos, 123 ,ax?dh??s’ excepting  in
e:'_» but by I'etaeinieonsﬁtue t of t > (a2d notab y in
action of ‘fh: n s Water, a5 ;
this ga upon {'ﬁe a‘;:rbpolﬁon 0fasea;¥,0n9t only forms
Ohate carbonic acid, in solu-

me prevents it being

Nos. 3, b, and 7, in which the a

¢ goale”’ of itself upon the hoil
tion at the beiling point, the
precipitated as a powder,
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The whole of the fifteen samples, excepting, perhaps, Nos. 5 and 13, represent what is
technically known as hard waters, and are all quite unfitted for use in boilers, and especially in
multitubular boilers.

A water is said to be ¢ hard” in which certain salts, such as the carbonates of magnesia
and lime, are held in solution by the presence of free carbonio acid. The action of boiling
upon such a_water is to expel this carbonic acid, for the want of which the carbonates are
deprived of their solubility, and are thrown down 1 the form of a precipitate, which adheres to
the plates and tubes in the form of a “crust” or ¢ scale.”

Tt must, however, be understood that the solubility of the carbonates does mnot depend
entirely upon carbonic acid, since the water itself, minus this acid, will dissolve them to a
small extent.

Tn such a case the hardness is said to be « femporary.”’

When the hardness is not materially reduced by raising the water to the boiling point, such
hardness depends upon the presence of sulphates, and ohlorides of lime, and magnesia, in which
case the hardness is styled permanent.”

Occasionally it happens that the hardness of a water is partly owing to the presence of
free sulphurie acid, or hydrochloric acid.

The crust or scale, therefore, which forms in locomotive and other boilers, consists of
sulphate of lime, and carbonates f lime and magnesia, which in the course of the process

- of precipitation takes down any organic matter which may be present; this explains the bene-

ficial action boiling has upon waters polluted with nitrogenous matter. Asa fact of interest
it may be remarked that inerustations are usually produced by waters possessing much
temporary hardness.

In most of the fifteen samples the hardness i temporary only, and, therefore, the waters
would be all impreved by the adoption of Clarke’s ” well known softening process, by milk of
Jime, or by the addition of sufficient © caustic soda® in the boiler to render the water stronger
alkaline.

In the cases shown in the table in which the hardness is permanent the water may be
improved by placing into the boiler pieces of carbonate of Baryta.

In the Royal Dockyards, where sea water is used containing many times the amount of
impurities found in the worst sample under consideration, a material known as “ Harris’s Patent
fluid, and new block composition for the removal and prevention of incrustation in steam boilers”
of which, in reply to my questions on the subject, Mr. Weston, the Government Chemist of Her
Majesty’s Dockyard, Portsmouth, writes as follows :—

« Qur water (sea water) although hard gives us no trouble, as the composition (Harris’s)
prevents the lime depositing as « geale”” and throws it down as-a powder.”

Harris’s composition, as far as 1 can learn, is made of Tannin bound up in gelatine (the
animal matter spoken of in prospectus), and the advantage claimed for it by the inventor is
that it precipitates and loosens «“ geale.” 3 : VRt olS

Tannin per s¢ has an injurious effect upon 1ron ; b}lt in the above composition it 18 S0
guarded, or locked up by the animal matter, as to be liberated very slowly, and perform 1ts
function upon the scale without injury to the surface of the boiler. The block composition 1s
said to last at the rate of 1 1b. per horse-power per month of twelve working hours per day.

By the gradual dissolution of the said block composition an unctuous coating on the surface
of the water is produced, which mechanically prevents the adhesion of scale on the iron plate.

The block composition is not suitable for locomotive multitubular boilers, on account of the
small water surface presented, but a fluid preparation is specially prepared to meet this objection.
It has no action upon gun metal cocks, and is said to be the only material of its kind possessing .
this advantage ; it is used ab Portsmouth and Chatham Dockyards, at all the departments
of the Royal Arsenal at Woolwich; also by the Kent Water Company, and many other large
establishments. ; S

1t is also stated that both block and fluid compositions will keep well in an Indian climate.

I have had no opportunity of testing this stuff practically ; but the evidence adduced of 1its
utility seems to me worthy of consideration. : ;

Several other methods are employed for preventing incrustation upon boilers, but, as I have

not been able to learn anything respecting their composition or merits, I do not feel justified in

recommending them.
(Signed) W. SEDGWICK SAUNDERS, m.p.,
Public Analyst for the City of London.

s

T.ABORATORY, 13, QUEEN StrEET, CHEAPSIDE,
12th April 1881.
No. 1.

Analysis of Water.
Madras well near tank-house, South Indian Railway.—Well 26 feet 6 inches deep, sunk
through a stratum of hard morum.
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odour of sulphuretteq hydr:gs::?d of 19 ounceg f a dirty wat er, strongly impregnate

Detaits of Analyss.

Total solids dried at 219- F : Grains per Gallon.
Solut;b;e salts in residue at 221‘221111911; e 24-0
ardness (expressed ag carbongt, «. 161

ermament hardnegs (do. do?jte 3 l_lfm) w092

orine .., g y v 047

Chlorine (expressed as chloride of sodium) = 05°1

Or as parts { 0006 Free (or saline) AmMmonjg - . 084

permillion, 10046 Albuminog ; (orga}iiom b = 000042

ead, copper, iron = s 1L S
The quantity furnisheq was insuffici

. 00-0322
e o determine the &lka.li_niéy, niéi-.ates c?l-nse{llphates
(Signed) W SEDGWIQK 8 AUNDERg 3 D.

LABORATORY, 13, Qurgy S
13th April 1887 ™ CHtearsins
No. 2.

Analysis of Water,

Madras Woll neay the engine-shed, Sputh Indian Railway,
through hard morum,

: Sample in g small bottle, consisting of ghout 8 ounces of g

much floceulent matter, and strongly impregnated

—Well 30 feot deep, bored

yellowish colored water, with
with the smell of sulphuretted hydrogen gas.

Details of Analysis.

Graing per Gallon,
Total solids dried at 219° Farenheit 27°0
Soluble salts in residue at 219° Farenheit .. 19-1
hlorine .., 04-9
Chlorine (expressed as chloride of sodium) ... 06-9
T 83 parts (0025 Free (or saline) ammonia ... - 000175
permillion, | 00-gg Albuminejq ammonia (organic matter) 00-0462
ron, copper, lead . omne,
Quantity insufficient to do more,

(Signed) W.SEDGWICK SAUNDERS, M.D,

LaBorATORY, 13, Qurgy Str

EE .
14th April 1881},”" CHEay SIDE,
No. 3. -
Analysis of Water.
Vickravandi Station of South Indian Railway.—Well 22 feet deep, g
Sample contained iy two win

and colour]ess,

¢ bottles, each holding about 2 f id and.
but smelt slightly o -ena wd oungeg, %’V

of sulphuretteq hydrogen. ater bright

Details of Analysis.

Total solids dried at 219° Farenheit

Soluble saltg in residue at 213° o
ardness (expressed as

érmanent hardness

Gra.ing PGP Gallon )

: = -.-.-. “ns "oy 40.0
carbonate of liiz.me)

2

" i R

Chlorine .’.’.("";’f’?‘“’ ) 2
1 OTIne (as chloride of sodiumy ~ °* 0 ‘

Nitrates (expressed ag nitriolggid) 8;;

Sl;lpll:t“ ag:txpr?)ﬁged a8 sulphyy, B e e 02-g
premilion: (075} g gy D 02

Iron, copper, lead, Umingjq #monia (organj, matter) ggg%g

(Signeq)

Ww. SEDGWICK SAUNDERS, M.D.

SRR on Sr UL o ?

D

through hard morum.
dirty sediment, with a loose cork float

: ttles.
ined in two wine bo
‘Water containe
hard morum.

. 121 R. 5
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13, QUEEN STREET,
LABORATORY, 19th April 1881.
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No. 4.

. . deep, bO ‘ed

W am the other having a
bright and colourless, [ o

tained in two wine bottles, %1;?1: tr£<1zgs ofgsulphuretted hydrogen in eac

ater conta o ]

Details of Analysis. Grains P??)f}anon'
3 & ses vee ver -:.' 485
Total solids dried at 212° Ié‘%;%nhelt :

Soluble salts in residue at

19-4
.'.'e e “ee s “: 08‘1
Hardness (expressed as carbonate of hm e S e L
Permanent hardness ... 2543
(i ( 'xpres;fs.éd as chloride of 'Slfi’g;‘)ljgm) TRONIS e o ) 888849

Chlorine (e: 3 Free (or sa ia (organic matter

0006 FKr a i monia (org None.
Or as parts { ; buminoid am
i1 00-07 Al
per million.

.. e rew oy RS M.D.
GWICK SAUNDERS,
Iron, lead, copper (Signed)  W.SED

~ StrEET, CHEAPSIDE,
LABORATORY, lgétQhJi:;ril ke,
No. 5.
Analysis of _Water.

i chas dee vhl'() lg.h
S ] pi bored : 1 ;
) ta zon, t

. 8. - Gallon.
peaty colour. Details of Analysis : “f}rﬂ’“s p%.gu :
% .t el s “er L X .
Total solids dried at 212° Fareshelt - = 77 7 T 062
. 1 a . 5 e L3 .
bcluhs Bsa 1(t:xl;1rg::;gu:s carbonate of lime) 833
Permanont hardness R d as Garbonaio of sods) .. NiL
Total al.l;all!}ﬂgle goluble salts (expressed as ¢ 82'3
Alkal:ml y O = L 023
Chloqnee (expressed as chk?nde'g SOd.l}J: : ... Traces.
C}'ﬂorzns (expressed as nitrie ﬁm io acid) IR R
Nitrate essed as sulphuric a e e
Sulphates ést?f 00-03 Free or s&_lansm monia (organic matter) ... Xrh
Or as  ps I buminol . o
pe mition. 10005 Al " (Signed)  W. SEDGWICK SAUNDERS, w.0
Lead, iron, copper (Signe

NO' 6'

b ; ter. L The
Analysis of Wat e R
Indian Railway—Well 28 feet de?ill?;'ty and peaty coloured, the
Chingleput smtwn’tsmﬁneﬂbotﬂe& Ono sample was very
: : 3
water was contained in tw

other quite bright and volauriees. Details of Analysis. Grai;f'%er Gallon.
5 3 vee ey “ee R 770
Total solids dried at 212 E;irzenh ey 150
Snie sl in rem:il?s zg.rbonate of lime) ?gg
Xpresse AR Ay : :
e
Total alkalinitylof)l"‘""telzs(?&prgése'd as carbonate of soda) " 403
Alka‘linity Of i 2 .ve wes e e ol 2 5 31-8
(oo gt S g o) T
Nitrates (expressed as nitric acid) ad) 00-0021
Sulphates (expressed aés Buil‘li)l?:?:r: aline) ammonia - i r).. g
i it {8(()):(())8 Albuminoid 8mmonia (organic matter).
million.

None.
. e o 5ale 2, ND.ERS’ M\p,‘
Tron, lead, @PPST =+ ** Signod) W, SEDGWICK SAUNI
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Lasoratory, 13, Queex Srreer, CHEAPSIDE,
St 5th May 1881.

Aehara ; Analysis of Water,
and hard ;!(llf))l?ukz;? Station of Soug, ¥

Indj, T
colo T1W° samples contajneq ‘an Raihoay.—Well 14 feet deep, sunk in black stiff clay
: e

urless, Wine bottles, each holding ahout 20 ounces, water bright and
] er brig

Details of Analysis,

Total solids du G
Soluble saltsd'ned at 212 Farenhe; per Gallon.
ariness (o coldue g Jjgegn T 4 o Tt e 430
el'mfa.nent(:elfpressed os ca'rbonateuenl-lelt iy * 150
otal alk. lin_ﬂrdnesS (do. do.) of limie) 9-
iR e Rt S
Chlorine soluble salts (ex' 2:3'0
it (e Pressed as carbonate of soda) N

Pressed gg (o S 0 oge.
it (Expres s iyl odium) 043
eXpresged g, : : )
¥ a5 parts por ( 00-pn SoiPHUTIG aeid e 020
; 0 aci s
Ir;llﬂi?zi 00- 3 r}e)e (o7 saline) ammonia e R L
Fidn " inoid ammonia (organio ﬁl‘atter)'.“ gggggé

Traces of iron

only.
W. SEDGWICK SAUNDERS, wm.n.

(Signed)

Las
ORATORY, 13, Quggx StrEer, OHEAPSIDE,

No. 5. 9th May 1881,
T;.,gizizn"m Station of Bouth 7, i e
with g ﬂop 8 ev:;rgeoo tained iy, 1 ';?n Raz’lway._weu 28 feet q :
posit, ® bottles holding ahout SEP’ sunk in decayed rock.
ounces each, water cloudy,
re) Details,
otal solids dy
Soluble salts oot 212° Faronpe r Gans
ardnegg (exPr:::;gue at 2190 i
- ermanent hardness r mbOna,te of : " 198
lotaa]iig;likt;liliity (dO. (&‘g)' (10.) .‘.hme) tes .es ‘-‘-: g%):i
. of soluble saltg (oo s wis e .
¢ gﬁﬁﬁ e S ("’.xpressed as carbonat;"of soda) i)g 2
Nitrates (- Pressed as ohloride o = » .. Nome
Sulphat (exprossed as nityiq a2 sodium) e SR S
T as p::té?Presggd as g Phlﬁ(ii) iy e 500
f er 3 (4] . §its ‘e
geilion, " o050 TIoR okl o o Ok
1, copper, lead s bunllnoid ammonia,or(l;f: gani 83.3042
. P anic mattey), %
% . 00-0154
(Signed) % aint traces of
: SEDGWICK iron only.
SAUNDER
8, a.p.
Lasor
ATORY, 138, Quegy StReEr, (0
' No. 0. ay 1881 HEAPSIDE,
thlupmvam Station An

. Tl - @lysis of Water.
bot{le};.”ﬂ, sample bﬁghtin‘?iwcgl‘obdim Raitug v;r
el TS0 kst
ounces, oo ,edur_l In a stiff
I two wine

AAARAA A PPN

PusLic Worgs Deparraext, 168 Fesruary 1882, No. 121

oo Woues Derawnuen, 100 Ponmor B 50 T

Deta ils.

Total solids dried at 212° Farenheit

Soluble salts in residue at 212° . "
ardness (expressed as carbonate of lime

ermanent hardness (do. do.)
Total alkalinity (do. do.)

Grains per Gallon-
587
29-4
16:0
017
22:0

115

e ot DAe (SR
Alkalinity of soluble salts (expressed 85 & _}_’°“t‘f,°f Lo

hlorine

Chlorine (expressed as chlor'ill.e'of wdium)... :: b

Nitrates (expressed as nitric acid) )
Sulphates (expressed as sulphuric act

million.
Iron, lead, copper -« 8

<)) ammonia
i soiaba { 8882 ﬁ%"um((’fni?ﬁﬁmonia (organic matter).

(Signed)

e

189
049
00-006
00-003
Traces of iron
only.

W. SEDGWICK SAUNDERS, m.D.

1ABORATORY, 13, QUEEN StreET, CHEAPSIDE,

13th May 1881.

No. 10
s a9, i unk through brick
Panvuti Statwn of South Indian Ra-ilway.———Wen 23 feet 6 inches deep, S g

earth and stiff clay.

i ine bottles, each o ing about 20 ounces.
i 3
ioht and colourless, and contained 1 0 win din;
Samples brig dt ih.W bottl h hol

Total solids dried at 212° Fa,rgnheit
Soluble salts in residue at 212

Hardness (expressed as carbonate of lu,lf?)

Permanent hardness (do. do.)* .-

Girains per Gallon.
.. 4568
280

01-0

iy |
mﬂﬁﬁ;l?’fygl%‘i.e Sa(igs (exp£essed as carbonate of soda) ... (())2'17‘
%111111%1;1111112 (;ﬁprees. d a8 cl:l.l.qride.of godium) ... %]1;
Nitrates (expressed as mtric ;ﬁgg a,cid)m & o a0
Sulphates (cxpressel 0° (U 8 o saline) ommonin . . 00002
rpe: mi]gion. 00:06 Albuminoid ammoni (organic matter) 00-004

Tron, lead, copper

(Sig;led)

weer AN OTIO;
W. SEDGWICK SAUNDERS, w.v.

No. 1
Analysis of

LaBoraToRY, 13, QUEEN STrREET, CHEEAPSIDE,
16th May 1881.
e

Water.

; o4 oy — t deep, sunk in black clay.
Yuddalore Old Town Station, South Indian Railway.—Well 19 fee P y
Theggls;nzp‘{:ag were very foul and smelt strongly of sulphuretted hydrogen gas.

Details.

Total solids dried at 202 Far%nheit
Soluble salts in residue at 212

Hardness (expressed as carbonate of lime) ... 074

Permanent hardness ( do. do. )
Total alkalinity ( do. do. )

Alkalinity of soluble salts (exp!.:f;ssed as carbonate of soda) .. .. 026

Grains per Gallon.
AR [ D
sae ATD

01-3
192

LN

- R
Chlorine ... = il A :
0hl?)r'me (expressed as chloride of sodium) ... .. %ﬁ. :; -
Nitrates (expressed gs mtll;llc }?t%(ii(); wid)... ous T
as s ] as .
%ulphates gexs re6“50('500 Freria (or galine) ammonia . 88?)?2
: alsmi%)lion 0020 Albuminoid anmoma (organic matter)
er .

Lead, iron or copper.—Insufficient water sent to determine.

(signed)

W. SEDGWICK SAUNDERS, m.p.
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: 232
= bonate of lime) _
LABORATORY, 13, Quern Sreret, CHEAPSIDE Permanent hardness (gzgressec.llfm ea.r ‘ %)é %
No. 13 ks B}i&ll'ﬁ;hc:)flzﬁlgﬁ.e salts (expressed as carbonate of soda) " 680
e ali :
] e i RS s e 1120
. Porto Noy, Stati Analysis of Water. . b Chlorine expressed s chloride of sodium) ... " 095
slight Proportion of }:xvz; f{g‘;}‘ al{gdgln Railway..;&llltl? feet 9 inches deep, sunk in sand W glilz:;';g: ((exgr essed as nitrie acid) ... ...
oil Mple contajneq P @ sand wit ck clay.
Y odoyr, Wine botleg.

io acl e 380
Sulphates (expressed as sulphuric acid)

2 “aw = LR LA 00.002
. t i hne ammonia “oe see
Water cloudy with much sediment and of & fain Or as parts per { 00:03 Free (or saline)

Details of Analysis.

an 0000  Albuminoid ammonia (organic matter) ... 1\?3['1207
million. M e e aee .
Lead, iron, copper ERS, m.p.
s : ; . SEDGWICK SAUNDERS,
Total solids grigq 2P Poi e Gatios, (Bigned) e W B
So;:glli :salts In residue at gggnhelt 78733
©Xpress as e e “as “se ees e 4 C PSIDE,
g:talmanl ali’ﬁimhf"d‘“’“ ( égf‘fi?n)ate of lime) ... 32; LaBoRATORY, lgétg‘ﬁ:; ?ggia.m; HEA
all 0. do.) e OB
t PR |
ghlol'ine y,ff SOIu_ble Salfs (exprosged g carbonate of soda) ... ... Traces. No. 15.
7108 (oxXpramned o it s oo g R e et : :
g:ltmhte:e (expresseq ;?&}zln?g;dof iy (2&3 A thzt:; feet 6 inches deep, sunk through sand
a ven see “re “aw e % . 1m ) =
Or P as 8 expl‘eosg?g 38 sulphuyyiq acid) s (A g ticorin Station of South Indian Razlu-ay.-—-‘f(f&e wit.}fiavhitish flocculent suspended matter.
Per million, {00-20 X‘rjee (0r saline) ammonia i et AU Tl‘u m;;':ained in two wine bottles. Water op ;
Iron, load, copper -..b 0id ammonia (organic matter) ?0‘361‘4 Sample co Details of Analysis. .04
tee van “ee cew s e bt Gallon.
(Signed)  W.SEDGWICK SAUNDERS, ., e

: e 2163
Tl e acaE
Soluble salts in residue at 2 leartaie) . e 300
Hardness (expressed as emgm;m o2
Permanent hardness (((110.) 0. s Steeiel
T alk&ﬁnfltylg%ﬁé saits (expressed as carbonate of soda) S oae
Alkalinity of so

o vos oo S ese ”: 136-2
e cxprossed as chlorido of soim) .. eo e o

LasoraTory, 13, Qurey StrEET, CHEAPSIDE,
20th May 1881,
No. 18,

Sdtuy Stat;, ? -A"alysz's of Water.
osed gneigs, “on of South Indian Ry;

: loay.— Vel 20 feet deep, sunk in a cotton soil and decom.
ple in two Wine bottles,

Water clear and free from colour and smell,

155
S (exPre:::g as nitric aci d) = 00003
. 3 ’ . Te . 2 e 3 ses _O
Total soliqq dni e per Gallon. 4 gﬁ;‘ﬁﬁeéa&ipresse%gs su?lg??zfaﬁfl’*ﬁne) e anic matter) . 88'003
Soluble salts inei;i&\?:il gi’;ﬂhheit gg(?; i Or a,is1 lpal‘ts per {38-12 Albuminoid ammonia (01'%" .- Nonb.
°88 (expresgeq B R e i " A UNDERS, ..
gﬁiﬁ"“"“-hf’;‘;hggﬂs (o oy ™0 ot ize) Sl | e, R (Signed) W, SEDGWICK SA
A Al e R A |
8h10rin; y“o.f 501111.)16 Ba.lta (expressed a-sv 'Oarbonate_ Of Sodﬂ) ans 't 07.4
Orine BTt e
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