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Proceedings of the' L.adras Government, Public Department, |
' 1st December 1870, \

No. 4. ‘Read the following letter- from the Acting Chemical E\amm%\ to the
Chief Secretary to,Governmenf, Fort Saint George, dated Madras, 11th’
March 1870, No. 89. z

With reference to G.O.®. C., Public Department, No. 1654, of 2nd December!
1869, I have the honour to forward a report on waters examined in this office from:
the 1st October 1864, to-the 31st.January 1870; and to cxpress my regret at the
delay which has occurred in its preparation. The examination of the records of the
office for more than five years, and the extraction and arrangement of such portions
of them as referred to water analysis involved much labour and oceupied much time;
while the ordinary duties of the Professorship of Chemistry and of the Chemical
LExaminer could neither be neglected nor postponed. '

9. Paragraph 2 of the order directed the report to be ¢ similar to the reports.
made by Dr. Macnamara in Bengal.” Ifound that alarge part of Dr: Macnamara’s
report is taken up with general remarks and suggestions on the storage, purification,
&e, of water. I did not-suppose it to be the wish of Government that I should go
over the same ground which had been already carefully traversed by Professor
Macnamara. As regards the remainder of that officer’s report, containing detailed
information upon the water supply of individual stations, Lhave the honour to point
out that the difference of circumstances under which that report and mine were
prepared accounts for their dissimilarity. Dr. Macnamara received reports from
officers specially selected, who examined the waters at the localities ;-and supplied,
along Wlt the chemical 105ults detailed information upon the posmon and condition
of the sour ces, and the toporrraphlcal and- geological features of the ground.  This
report refers only to analyses made in the office of the Chemical Examiner, and is
based on records which supply in most cases very little information, in some
instances none whatever, upon the sources of the water supply.

)

Report on Walers analysed in the Chemical Excminer’s Qffice, Udadras, from Oclober 1si,
’ 1864, to January 31st, 1870.

Having been called upon by the Inspector-General of the Indian Medical Department* to supply
) . alist of analyses of water, performed by the Chemical Examiner,
% Dorket “from Secretary Inspector . | X .
" General Indian Medical Dopariment.  Fort Saint George, during the previous five years, I ascertained
; No.3277, of st September 1869, from the records of the office that 228 samples of water had been
‘reported on in that period. In the following pages the results of most of these examinations have
Ybeen arranged according to the alphabetical order of the stations from which the waters were
iéent I have omitted 102 analyses of water used by the inhabitants of the city of Madras, becausc
'the results have been already published in a readily accessible form ; and two or three others have
not appeared to me to be of sufficient importance te be noticed in this report. On the other hand
1 have added about thirty which were not included in the list above mentioned, the analyses having
‘been made subsequently to September 1869.

{2, The form in usc in this office, during almost the whole of the period to whlch this 1cport‘
refers, is given-on the next page ; and I have appc*lded in the form of notes such explarations as
scemed necessary.
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Results of And!ysis of Drinking Water received from

SeysiBLE PROPERTIES.

Taste

i
i
i
|
ADDCATANCC...  eve  wee cnwenene e 1
. s
Odour 5

Cueyical PROPERTIES,

To test paper reaction. .
Solid matter }Orgamc and other volatile
in one gallon. mattersi. .. e e

Inorganic salts...

|
| :
|
|

Total... (1) grs.

1

Oxidizable matter by permanganate solutioni
(relation of oxygzen to organic matter 1:8) (2)
IHardness to 3 Temporary... .. oo areenn
SoanTest 3) } Permanent... ... o el

Total...

Cllorides determined volumetrically as chloride |
of sodium in one gallon (4) ... ... gra..
Carbonateof lime (5) oo e vee aer e e
MACNCSIRere  cve aee e wrr e
IPOM.es  evr eee eee masaee eee

LR S

I~ SoLUTION AFTER DOILING.

?’;”\. R
Time ..
Marnesia...
Chlorides...
Sulphates .. S LD |

Nitrates (6) cov eve een . wrn wer e e e : \
Ammonia (7) ... ... e eee e ee i ‘ .

REMARKS.

(1). TFive grains of caleined sodium carbonate having been added to a deci-gallon of the Watei,
the latter was evaporated to dryness in the usual way, and the residue ignited. Recently we have
adopted the method suggested by Wanklyn and Chapman, and omitting the sodium carbo'n:iﬁ,
cvaporate 70 c. c. in a platinum dish:  On2 milligram of residue represents one grain per gallor,

(2). Ascertained by Dr. Miller’s Permanganate solution—0'0395 grains of crystallized
potassium permanganate dissolved in one litre of distilled water. One c. c. of this solutip
decolorized by one litre of the water under examination, (slightly acidulated with hydrochlote
acid,) represents 0-0001 grm. of oxygen, or 0-0008 grm. of oxidizable organic matter. By thg
pocessr only the ¢ putrid’”’ and ** decoying raadily” organic matter was estimated. :

In later analyses Dr. Angus Smith’s method and solution have been adopted. .

(8). The soap solution was thus prepared. Sixteen grains of precipitated calcium carbon?;ie
swere dissolved by means of hydrochloric acid in a gallon of water.  Soft soap was dissolved:),
proof spirit, until twenty-two degrees of the graduated burette formed a permanent lather with ¢,
centimeter of the standard solution.  One degree of soap solution represents 0-727 grainsﬁcalgiﬁn
carbonate or 0-939 grains calcium sulphate per gallon. : . i
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: (4). TFor quantitative determination of the chlorides, 16-997 grammes silver nitrate arc dis-
solved in one litre of distilled water. A litre of th? water under examination having becn coloured
by a few drops of a saturated solution of hydric potassium chromate, cach c.c. of the silver
solution required to convert the yellow colour to red represents 0-005846 grm. sodium chloride.

(5). ‘This and the six following items are registered as ¢ average,” “* above averaze,”” &c.,
The standard of comparison was the water of the Brahmans’ Well, Egmore, considered the best in
Madras. Its composition in the more important particulars is as follows :—

"

Chlorine..icvocvreenn oo v vieeerees 237 grs. per gallon.
Sulpluric zeid......... Cvee eeen ae .. 186 ,, vy
Lime...... S O L 152 I v
k (1-06 being carbonate.)
Soda... veveis e e wiereeean 8709 grs, per galion. )
Organie and volatile residue.......cv .t 2-:00 ,, . vy
Total residue ... voveen euin v ove deeeenees 1848 ) v

(6). An ounce of baryta solution is added to about twents ounces of the water, and the
mixture distilled. When about two ounces remain in the retort they are cleared of baryta, further
concentrated to about an ounce and tested for nitriz acid with ferrous sulphate.

(7.) The distillate obtained in the last process is examined by Nessler's test ; and the
presence or absence merely of ammonia ascertained. ’

The presence or absence of nitrites is occasionally mentioned, having been ascertained by the
action of the permanganate test for oxidizable matfar,

-3, Although an examination conducted aceérding to this form can scarccly be termed an

¢« analysis,’—so little being quantitatively determired, and the amount of so many ordinary counsti-

tuents of potable water being so vaguely indicated. I venture, nevertheless, toexpress my opinivn
that the method, with some alterations and additicns, will be found to be sufficiently aceurate for
practical purposes. It will, I think, enable us to astertain, to a high degree of probability, whether
a given water is or is not fit for domestic use. J

4. T have already stated that the oxidizable matter is now determined according to
Dr. Angus Smith’s method, and with greater accuracy than before. Clark’s soap test is used now
instead of the solution described above. I am nst inclined to attach much importance to the
quantitative estimation of ammonia; its presence at all, unless plainly traceable to accidental
circumstances, being sufficient to condemn the watér in which it is found. . The rarity of its detee-
tion, even in decidedly bad waters, judging from these analyses, is noteworthy.

_ ‘4. Microscopical appearances are, it will b2 scen, oceasionally noted in the examinations,
Until hydrologists have determined what microscopical forms indicate mischief and what do not,
minute investigation into the living 1mpurities of water will not assist those whose object is merely
to ascertain whether the sample is fit for use.  Freer use of the microscope, however, may Iead
to discovery in the direction indicated ; and it is, therefore, desirable that the instrument should
be used in all examinations of water, with a view tlé future rather than immediate advantage.

5. It will be scen that the presence of nitrates is not held to disqualify water for human use.
‘With regard to chlorides I may remark in conclu%ion, that Dr. Anzus Smith’s view that ¢ one
grain of sodium chloride per gallon is too much,” and that the presence of chlorine in water almoss
necessarily implies auimal organic matter in the soil, is quite inapplicable to this country. Water
‘exccllent for all purposcs, and altogether above suspicion of pollution with animal excreta, i3
found in India to contain a very much larger proportion of chlorides than one grain per galior,
‘and to produce no injurious effect whatever on the health of those who usc it, The géoiogiend
history of the greater part of the peninsula readily accounts for the presence of chlorides in the soil.*

6." ARCONUM.—The only sample of water to be noticed under this head is rather of medico-
legal than of hygienie interest. In Scptember 1863 nine or ten men stated that, after drinking

-

“# In the following abstract I have thought it sufficient to particularize only the following gnaliiies of water ;—

“restdue (organic and inorganic), cridizable mxtles, Larlness, chlorides, nitrates, and wamonie, When the Jast two uro
. . . e M v vy o eI e

Lo: mentioued thelr presence was not detected.  Amouuts are given lu graing per gallon except in the case of these and

iharduess,
;

U
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frc;m a well near Arconum, they had been seized with vomiting and purging, and that some of them
afterwards became insensible.  The Medical Missionary in charge of the Civil Hospital at Rani-
pett sent this remarkable specimen of water for examination. It was a “° fair sapple” of water,
containing nothing likely to produce such formidable effccts as were attributed to it. It smelf
faintly of sulphuretted hydrogen, but the taste was agrecable. Organic residue was 4-3 out of a
total of 89-24 grains; oxidizable matter, 0 448 ; hardness, 149 (8°'5 temporary.) Chlorides
amounted to 245 grains, The quantity sent was insufficient for the purpose of testing for
ammonia or nitrates. ‘ ,

7. ARNEE.—Itbeing contemplated to convert the old Infantry Barracks at this station into
a Central Jail, four samples of water (and three of soil) were sent for examination in September
1869. One of these drawn from a well near the Pensioners’ quarters was reported unfit foruse,
as containing 40:9 grains per gallon of chlorides, and 1176 grains oxidizable matter. Nitrates
were present and traces of nitrites but no ammonia. DBesides these objections, the water was very
hard (18°), and the amount of solid matter escessive (102 grains.) o8

The other three samples were pronounced to be very hard, but not unfit for use. The principal

B3
b

results of the examination were as follows :--

_ ‘ %‘fllx)ls lg'lcfixl‘y Pagoda well. | River well.
T1arAneSS...  cev een eee eeeemeeessesees 149 17° - 17°
Oxidizable matter ... cov eor  seeeee e e 0:672 0448 0-560
ChloriAeS. .  wee e wee wee eeeaee weoeee | 11D 44 82
INIEALOS ver vee eee  ane eer eer aee wee ees Present. Present. Present.

There were no nitrites or ammonia.

8. BANGALOTRE—Ursoor Taxk.—Tke water of this reservoir has undergone a great deal
of analysis during the period under review. In Scptember 1866 it_wasreported to bea ¢ good soft
water” except that it contained a large amount of oxidizable matter—2-576 grains per gallon—
of which about half was ¢ putrescent.”  Chlorides amounted to 7-6 grains, and the microscope
revealed animal and vegetable life in abundance. Ammonia was present also., The Chemical
Fxaminer was of opinion that the water might be rendered wholesome by filtering and other
preeautions. Four months subsequently a sample taken from the deepest part of the tank, at six
inches from the surface, was reported to be purer than the last ; the organic matter still in excesd
(1-344 grains), but not acting upon the permanganate so rapidly as before. Nitrates were present
but.no ammonia. There were much ferric oxide and clay in suspension. Of 12-35 grains of solid
residue 2:05 were * organic and volatile.”” Chlorides had fallen to 3-8 grains.

In October 1867, some offensive scum from the surface of the water was sant up for examina-
tion, and pronounced to be essentially foecal ; and in the following April four samples of the water
(A. B. C. D) from different parts of the tavk, and two (E. F.) from neichlbiouring wells were
examined. The prineipal results were as follows :— '

‘ |
Al B. ¢. | D E. F.
Organic and volatile re-

SIAUC. v vereen caeennens 36 39 41 3 . ' .5
Inorganic residue... ... 110 10-7 83 ‘J?.! ' Sé(()) 1%2
Oxidizable matter...... | 0144 | 0224 | 1688 | 1456 1-760 1-7 1
Hardness..ocoe cevereens 8¢ 8¢5 8@ 89-5 9.5 ’],7_.
Chlorides....ooens wenee 76 88 64 73 10,'5 17‘.)5
Nitrates....... . eneeeees F:tz_lr quan-| Small | Traces. | Present. | Considerable More than

1y quantity. quantity. traces.

~
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| A., B. and C. were reported unfit for drinking on account of the larze amount of organic matter
-‘;contamed and of their offensive odour. The ouly merit coneeded to them was softness.  The other
{three fared no better. D. was offensive too. L. drzWn from a well quite close to the tank did not
'stink, but it contained traces of nitrites; T, from another more distant, but not far distant, well
Dye )
'did. It wasvemarked that F. was much harder thar the others, and a large proportion of its Lard-
‘ness temporary. ] .

The Ulsoor water has been distril by pi ls to the b Irs
- g heen distributed by pips to the barracks (except the cook-rooms) and
;,fmmly quarters of the Cavalry and Artillery in the new Race-Course Barracks. The men, however
i . . <7, . 7 - N ’
‘are forbidden to drink of it, and perhaps do mot. During a recent sanitary investigation it
Was desirable te have this supply examined with special reference to contamination with organie
fany s Wy 1 . i . -
‘matter, and the result was as follows. The examination was made in November 1869:—

( Putrid matter ... e . 0
Oxygen for }Readi]y puirefying matter... ... ... v .o o e 6-339
| Capable of putrefying in twenty-four hours ... ... ..o oL 0023605
Chlorides ... v cor oot ver aer e e e 35
. “ie P .os cee see WO

Nitrates. ... ... . ... .. Traces
9. TRice-CoursE Barraces..—The Ulsoor ‘hich had o lied to e
- : 5 he Tlsoor water, Which had been supplied to these barracks at
rsome expense, having been declared unfit for drinking, the wells and tanks in the ncighbourhood
chre b‘ronght into use aud samples of their content? sent to the Chemical Examiner f‘oor analysis.
!éln April 1858 the water of a small well behind the Apothecaries’ Quarters, at the Hospital,'wns
“px-onounced ¢ yery good,” soft (4°), but requiring fiitration before use, to remove suspended ferric
f’ox'ide, &c. ; oxidizable matter was 0'G72 grains per gallon; chlorides, 2:9. Although the report
was so favourable 4"2 grains, out of 133 residue afier evaporation, were removed by i“Ciﬂél‘atiOH-
: A well at the corner of the Third Range of Fanily Quarters having been thoroughly cleancd ‘
;out,- thie water was examined in June 1868. It was asronounced unfit for use in consequence of the
cxcessive quantity of chlorides contained,—35'1 gruns per gallon. Organic and volatile residue
amounted to 32 graing out of a total residue of 53 OXidizable(mattel' was 0-448 ; hardness
114°, 10°5 being permanent. ' y |
; In July of the same yeor four samples of water from the neighbotyrhood of the same barracks
iwere examined ; and in January 1869 the examimation seems to have been repeated, judging from
the descriptions of the wells, as given on the two oceisions.  The table below shows the principal
iresults of the analyses, absolutely and comparatively:— o , :

!
|
{
i
i

% A. B C. D,
% 1868. 1869. 1868. | 1469. 1S863. 1869. 1868. | 1860.
| v
‘Organic and vola- : :
tile residue....... 28 30 371 .36 2-81 2:6 4-02 42
Inorganicresidue.., 101 | 11'3 12:09 . 10 9-21" | 124 0928 | 106
Oxidizable matter. 0:784| 0°168 1-792 »168| 1-592 0168 | 1-232 1-3144.
Hardpess...... v 75° - 82 - 59 5° 5v 4-°5 8°
Chlorides...... ol 49 4 4 ;.67 24 2:5 24 58
Nitrates... ... ...| None. | Nome. | Traces. | Nomc. | None. None. | None. | None.
Nitrites... ... ... None. | Nome. | Nonmc. | Nome. | None. None. | None. |[Present.
Ammonia ... ."| Nonc. | Nonme. | None. | None. None. | None. None.. |Present,
Temarks... ... ....Good soft| Good for |Unfit forjGaod for| Best of | Good. {Unfit for{ Bad.
water, re-| drinking | drinking. drinkingthe four,a drinking,{
quiring {and cook-| Perma- lani cook- zood soft 2 of 8 bot-
< filtra- ing. nent ing. water. tles smelt
tion. hardness| “lof sulphu-
: greater | lretted hy-
(7°) than| - drogen,
in others.
Worst of]
the four.
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" The loealities of the wells are thus describcti in 1868, and 1860, respectively. A. (1868}, ** one:
of Dhobies’ wells, below Nixls_éndra tank:”’ (1?869 . ¢¢ near Dhoties’ well by Nulsendra tank. B-
(13868) ““ a new well ncar Dhobies’ well at Nulsendra tank, on higher ground, near the barracks,
used by the Lancers’ (1869), *“ well on border bof Nulsendra tauk, used by the Lancers.”” C.:1868.
and 18:9), ¢ well at south-west corner of Dunijoor tank.” 13, (1865 and 1869), ¢ well at north-’
west corner of Dumloor tank.,”” I must add tl ';11; my informasion as to the positions of these wells.
is confused and uncertain. :

In November 1869 Dumloor water was again analyzed. Fhe Sauitary Commissioner’s letter
accompanying it stated that the sample was tﬂk{:n from a llorse Artilleey well, and that water from.
the same source had been examined twice befote ; having been in the drst instance declared to be
possibly contaminated with sewage, and on the second oceazicr pronounced unobjectionable, the well
having been cleaned out in the interval.  None of the wells Jox
to this. However the result of the partial examination last made wus as follows :—

ibed above completely corresponds,

. Putrid matter ... v e s L L L L o e e .l 0

Osymon for JReadily putrefying matter.. v . . . e e e o L. 00021
Puatrefying in twenty-four hours . ., ... ... ... .. .. ... 0154
CHIOPIAES v cvr eee cee e et e e e e e e 1
Ammonia ... wov oo eee el Tl ir e e eer e o Traces.
Nitrites ... sev eee e we i i e wee o wee v wee ... None.
Titrates ... ooy coe e e il v e e e e ...Trnc&.

The result of a similar examination of Dhobies” Well witer, forwarded last December, wag—.

Organic and volatile residue ... ... ... ... ... .. .. .. ..Trace.
Inorganic residue ..o oo v in cee er e eee e aee 2. 20, -.
Patrid matter .. oo co e i v e e e e . 0:003300

Oxygen for < Readily putrefying matter... .. . 07, L0 L L0 L 000525
Putrefying in tiwenty-four hours . .. . . .. .. ... ...0:06300.
Hardness ... j G e il e e e e e 00 892(3° perml).
Chlorides ... 4. o oo e Tl 0Ll L L 2:25

Remarks .. L0 o0 o L. L

Tiwo more wells supplying these bartacks remain to be noitced.  The sainples are m aflgcd A.and,
B.: the former taken from a well sunk ¢* in anold brick-field, near o tone of trees, about 400 vardsv
south-west of South Payilion of Race-Course Ispital ;™ the lutter from  well abou’b thirty-five 'yards.
from A. Doth wells ate used by the Ficld Bettery occupyir: pa |

- . see e

rt of the new barracks.

! \ A B.
Organic and velatile residue... ... ... ... Trace, ° 2
Inorganie residue ... ... ... ... . L th 6
Putrid matter O-C0%75
( T T e ER )] 0:00700-
Oxvygenfor < Readily putrefving... ... ... .. . 001 ' '0‘10(’)
3 g putrefying e Uity 0:012925.
Putrefying in twenty-four houc ... ... ... UGu3t3 0:05425
Hardness (Clark) ... ... ... ... .. .. 5014, 405
Chlorides... ... e wev oo il i . @5 ]:(3"
Nitrates... ... .. oL Tl L Traces, Traces
DIIIEES vov ver o ot eer eee vee aee s None, N )
Ammonia..., ... ... o e o oL Ll None. Yore ti)]ne"
Remarks.., ... ... .. . . Soft  vssentiail TSame s oo traces.
faras . e e e 23000 tszenbiaily Same ;-but requires.
\ 1 goodand whoje- attention, ammo-
[osome, : nia - being  dis-.
i “ tinetly present.

10. ArrmiLLERY Barracgs,—Until very recently only tvo analyes appear to have been made.
with reference to these quarters ; and those fcr the benefit of the horses. In August 1868, waters ‘
from the Sholay and Coravengalum tanks, boh used by Actillery borses, were examined’ "\Th )

v d . \ e

former was reported to contain much, suspended matter, chizly aluming and ferric oxide and to
. . o . 3 U

R e S S
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' require, therefore, - filtration before use. The mictos¢oPe revealed animal and vegetable life in

i abundance. OFf 262 grains of residue 4'9 were rganic and volatile. Oxidizable matter was

{0783, and chlorides were 3:3. The other water vasreported on more favourably, as clearing
. but it also required glration. Incineration removed 3-11 out of 1834

“more readily on standing ; i
" grains ; 0-890 was the oxidizable matter, and chlorides amounted to 74 grains per gallon,

In December last two waters. used by the HoiS¢ Artillery were examined, and the prineipal

results are tabulated below o=—

i

| : k . D:. Battery 23rd
; 3. Battery B. Brigade : ey

5 . D eI Brigade Royal Horso
[ . B{oyal Horse Artillery. Artillery.
— .

| ?rganic.and volatile residue... ...moee o | %9 iO’G

b Pr:lot;;_ggnllrf,:qﬁzxrdue ...... e 0:00875. 0-02800

E &, . N < -:ooc-"- Gae easery veRBEL LR AE. 0'02450 0'04900

- 518 {Readily putrefying matter......... c..... 0-035 170

'3 Putrefying in twenty-four hours... ...... as 33?.00 o 0 §1.7“0
TLardness....ueees'erres emersnencnnss 4%5 ("3 3 per.) -8 (42 '359”’)

- . , )
The former was pronounced wholesome, the am001d being probab];.. agcxdcntal. The latter
 contained much suspended matter and became -clear aly after long standing.  The abundance of
. ammonia and other indications showed its unfitness. f'¥ US€.

—Tn 1867 hree sites wero selected: for camps, to which

i

| 11. Cuorera Excamrixg GROUNDS.

“troops should be moved in.case of an outbreak oft chol™? s and twelve samples of water from wells
The results will be more easily

‘and other sources in the neighbourhood were examiled here.
“shown by -exhibiting them in.a tabular form, after gpcifying the localities from which the various

Lwaters were obtained:

L A. was taken from.a tenk whichis dry in theh‘ot secason, and is situated half a mile east of*

‘ No. 1 Site—that nearest to Cantonment.

' 'B., from Muthekara tank, between No. 2 and-No-?’Sitcs ; a-quarter of'a -mile south. of NO'?'
'and a few hundred yards cast of No. 3—that furthe from Bangalore.  This tank never drics

I completely.

; C. from a-small well at the foot of No. 3 Site, 100 yards west of the tank last mentioned.

:The water stood twenty-six feet from the surface.
E D., from a well 100 yards from-C. and nearer t
‘the surface. '

E., F., from “ swater holes” or ponds, fifty feet
and never failing. They were. about 300 yards from t
‘the surface of the surrounding ground.. t

Ye tank ; water:standing eighteen feet from

twelve, dug by the villagers for irrigation
sank. The water stood at seven feet from

G., from a small well-south of No, 2 Site
water twenty-four-feet from the surface, :
11, from a srater-hole south of the valley below:

the surface. v
K. from o smell well in the ol e, (Site ;) the water standing nine feet from the
L., from 2 smell well in. the valley, east of No. 12405 B)

te, 400y ! from the north-east corner of the tank ;

gurface.

L., M., N, (X! having been condemned,) from hree small wells sunk for irrigaiion, betveen:

itwo little tanks, 500 yards south-east of No. 1 Site. -

# TFinally, N. having been condemned apparenﬂys}ccause the water supplied for examination

\was not genuine, a fresh sample was drawn
( .

‘called IV,

j

'

tank, the water standing seven feeftrom.

with due orecaution and sent for analysis. This I havo-
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Proceedings of the Madras Gc;vernrrzq!gf, Public Department,
1st December 1870.

’ 12. BELLARY.—With the exception of two-comparatively recently made, T find but two
‘analyses of water under this head—one from the cantonment itself and another from Aspery, in
‘the district.  In June 1866 water was sent up, drawn from ‘¢ the small well close to the Banga-
Jore road, near the site proposed for a new Central Jail.” The report was unfavourable. ‘A
‘large proportion of organic [5-1 out of 52'75 grains, and oxidizable matter [4-368] ; also more

2

‘chlorides [18 grains] than usual. An unwholesome water not-fitted for drinking use.”” The
‘sample was greenish, of disagreeable taste and offensive smell. No nitrates or ammonia were detected-
ITardness was 13°, of which 8°:5 were temporary.

The other sample was from a well in a site selected for a rest-house. It was not considered
sufficiently pure in its condition at that time for @rinking. Nitrates were present. Chlorides
‘amounted to 16'7 grains.  Organic and volatile residus weighed 4°8 out of 4385 grains.  Oxidizable

.matter was 0-896. Ilardness was considerable—31°

\

-5, of which 215 were temporary.

_ In October 1869 waters from the Upper and Lower Rescrvoirs of the Bellary Citadel were
‘examined ; the former pronounced pure, good and fit for use ; the latter foul, containing much
-suspended and floating impurity, and not fit for use in its present condition. Particulars

“are given below:—

Upper Lower
reservoir. reservolr.
"Organic and vofatile residue .. ... e e e . | 5
| INOTEANIC Tesiaue; T e e e Trﬁ,me' 2
Oxidizable matten N T, 0-896 2-940
‘Hardness ... . .« o 7o 50
i Chlorides ... oo o o 16 | 15
vl\xtrxt.es‘ S B T None, Present.
.YF\T r T - S
13. CANNAN ORE‘_T.n January 1867 wat the proposed Cholera Encamping-ground

“in the neighbourhood of this “Fraw... was X

approved as ‘“an excellent specimen of

;dr'{nl'cing water and well fitted for d'omestic use"——_“»rith one exception, the large amount of
; oxxdxzable-mattcr ('2:24). The quantity was found to vary in different bottles and was reported
i, to be “revxdcntly chiefly g'as‘eous, and perhaps .due to storage in impure bottles or wuse of old
- corks.” Boiling, and ?ddltlon of Condy's Fluid to 4o o op imparting a faint pink colour,
“were suggested as certain to render the water perfectly wholesome. Organic and volatile residne

-

f. 2 75 1 residue of 2:35. ) . :
: amounted only to 0°75 out of a total residue of 2:35. tr, . 4yvess was 6°; chlorides were 12 grains.

‘ Six samples of water were received from C:‘mnan(,re Central Jail in November 1869. One of
these had been partially examined a short time pfcviously, with speeial reforence to sewago
- contamination, and found so impare tha't a fuller mm"ysis of it with the others was not considered
necessary. 'The results of five examinations are t-abu}{ted below. The Assistant Engincer’s leiter

¥

7 27 i it id oit "
“(NO' 748 of 27th OCtObef 1869) gives mth. the ald ol "1 oten map the localities of the wells; but
" I must content myself with a reference to 1t.

Organic and volatile residue
Inorgenic residue ... ..
Oxidizable matter ... ...
Hardness (Clark) ... .
Chlorides ... .o or en
i Remarks ... o e e

No'y. | No.3. | No.4. | No.5. | No.6.
el @ 1 1 15 1
o 8 6 55 .
oo Ots 1 0806 | 0326 | 0448 | 0326
L ses ].", 40.2 40.9’ 40.5 GQu
SRk 24 o4 | 81 9.4

élg)od waters except No. 5, which is slightly -
. aminated with orgaoic watter and shows

fall'.

t traces of nitrates.

e e =
e e g e T
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14, COIMBATORE.—In December 1863, water from °‘ Coimbatore Jail'” was reported on.’ N lts of th . t'\‘ ' t; :
The situation of the well is not specified in the records. The sensible properties were highly ‘ ; The principal results of the examination are tabulated below :—
unsatisfactory. Organic and volatile matters smounted to 3535 (sic) grains per gallon; inorganic : A o B '
to 76:31. Oxidizable matter is not recorded. =~ Hardness was 18° temporary and 28° permanent. . _— - St . C. D. .
Chlorides were 39 grs.; nitrates * in large quantity.”* No remarks’’ are made in the report, S - —I- }
but it may be inferred that the water was not approved. _ Organic and volatile residue... ... ... 25 2 5 - 3
© Tnorganic... ‘... .o oees seeeen e | 12'5 ' 17 65 LT '
In August 1866 water from the Central Jail was examined and condemned as containing . (I){xldizable matter.ce e e e e 12)60353 2'14‘)(? 4'0,.002 498%8-
nitrates, chlorides in excess (45-6 grains), and as being so permanently hard (30° out of 44°) as to ' Cﬁg&.?;::"' 49 1 ' 8'12 8'20
be unbt for cooking or drinking. ‘The esaminer goes on to say: “The well is somewhat : CONitrates...  cer e eeeees e e None. None. None. None. :
improved by having been cleared; the quantity of nitrates being considerably less.” The well was . Nitrites... .o o e e Presenti Present. Present. Present. ‘
probably the same in the two cases. On the latter occasion the taste was * somewhat saline,” : Ammonvla.... et SMOXCb ttt',xan traces in all. . |
dour ** nothine liar: : tatile resi e i 1 ’ .~ Remarks... ... ... . e ..| S0MO DOIKes — - — |
odour ** nothing peculiar;  organic and volatile residue 10-7 (out of 100-6,) and oxidizable matter s offensive, nfit for use on account of |
].0_08' : . ' others not. - | excess- of organic and oxi-
' rH 1 = 7 -— dizable matter.
: : : . : , ' ard ; wit irabl
_ ?or compr:.rxson with the latter specimen, water from- the Colleetor's well, supposed to be the \ amount f);-"hoiri‘d?zlsz%zlgzde
best in the station, was sent up. The colour was ‘“ brownish green,’ the taste and odour ‘‘ nothing ‘ organic matter.

290
-

remarkable.” Organic residue was 4+2 out of 42°6 grains; oxidizable matter 1-232; hardness :

of which 10° were permancnt; chlorides were 216, Nitrates were present, in ** very small - ‘ 16. GANJAM.—The Civil Surgeon‘ofBerlm‘mpdre sent water from this Station {or Distrirci:')

quan.tity.” The examiner remarks upon the great Aifference in amount of nitrates between the | ' which was examined in September 1866. I have ny information as to the 1rcality from which the

.two waters, but declares “* the best water in Coimb :ore” ‘‘not a good drinking water; organic | »

impurity and chlorides in excess; probably greatly improvable by cleaning out the well and

filtering the water through charcoal and sand; in other respects, for cooking andy*VHieSHC USE, g
X

“objectionable.” . -

sample wag obtained. | , >

It was declared unfit for use on account of its * large amount of volatile impurities (7'1 grains
in 20-4).  Osidizable matter also was large (1-538).  Chlorides were 7 grains, with traces of -
' nitrates. The microscope revealed * abundance o vegetable life.” The water smelt and-tasted

of sulphuretted hydrogen. .

Again, in March 1867, water was sent from the same Jail ; but wheth®® from the same well 17. MADRAS—ForT Saint GEORGE,—A revort upon the water supplied to the Fort, dated

or not is not speci.fied by the S.Uperintendent. - It was pronounced “ObjeCf’onablebo_th for fh‘inking 15th July 1864, was sent to the President of the Sanitary Commission, and will be found in the
and domestic use.”” Tt contained 146 (out of 102-45) grains of organ’® 3nd volatile residue, 38 ' " Proccedings of that body. ' ' a

999, < ' . . .
-7as 1:282; hardness 48°, of : In November 1864 and January 1865, amlyses were made of six samples of ‘‘ Scven
Wells Water” with which the Fort was supplied, sy Mr. Mayer and Professor Wyndowe. Their
report was addressed to the Officer Commanding 1. 3L’s 76th Regiment ** and Members of the

grains chlorides, and nitrates “ in some quantitv.” Oxidizable matter,
which 30° were permanent. The togte wagge ‘e anA +ha .:j‘ﬁur* T

15: FRENCH ROCKS.—A site for a ¢ioler2 Encamping-ground having been slected in : f
¢ e A o : o T . " S tal ‘ o examinati
the neighbourhood of this Cantonment, o sam?le‘Of the water was sent up in May 1869. The water . . COItDmlttee, I;oxit Samlt ({:rcbotx;ge.t Inlthe: fgllo\:. iny t}qol.tzllthilmemttof .tv.o Emutmlmtlons of ecach
- ~ b : ’ & < C /8 a v H -’ o < :_—
was pronounced too hard for cooking purp(’ses—loo’ of which 13° were temporary. All three ‘ : water, separately made by the two analysts, 1s giver; f):l izable m'L er 1?>no note )
carbonates were present in unusual gnantity. ‘Chl.on.dcs al'?‘o were ¢xcessive, 32-7 grains. Oxidizable : ‘ ; : - ‘ ! Well - Well Well Well Well Well
matter was 134, Of 34 grains of solid resig"® 'R¢ineration removed three. : | i"“‘}'u'iNO- L. No. 2. No. 3. No. 4. No.%. | No.8.
In the following September four samples from the same locality were examined. The waier ' . Organic and volatile |’ R . g {
of which particulars are given above had, it {*° stated, “ probably been stagnant for years,”” when - ; I | residue... ... 06.-2' 7.18 35.55 45.7.’] "791; oy
it was sent up for analysis. + havi)E been unfavourable, the we e ’ ~ Inorganic... .. ... | 28 24-6 2:07 | 4475 22-42 282
frod b up for fm'ﬂ;" is.  The report havi; urable, the well was ““baled out and a ; ' Hardness... ... 14°(11° | 18° (995 |1:°:5 (10°118%:5(11°'5 16°-25(13°1 16°(3°per.)
resh specimen of it taken marked A.” _ : . ' per.) per.) 7 per): per) per:)
: i i " Chlorides... ... .| 129 | 103 | 146 19°5 86 92 J
- {

T3 in M
The water was allowed to collect ag: {’ and after a period of some days a fresh supply was -

taken marked B.” No. 1 smelt like water from a ship’s tank and was not agreeable to the taste. The microscope

~ showed animal and vegetable life.  No. 2 had no cdour, tasted better than tho other, though not .
(2 "agrt\zq_lably, and contained infusorial _life like No. 1. Neither was considered ¢ suitable orsafe for

gakine oles drontrien b AE e il oars el doanad o
) Onraaking cluse inguiries it was fonnd ¢ the vitlagers considered $he water good for drinling
IR 4 [ AP N U . Iy _1\‘;_ SETC R . = RING
and cooking,. The bowry itself is on the »adside, with several faotpaths leading pash ity and " dvinkine or cooking.” : :
| : O Nos. 3 and 4 wiere co_nsulerod ¢ gtill more objcctionable for internal use than Nos. 1 and 2.” i
oA

raveliors & Water wi EexTorione; '
traveliors Ml@ passengers constantly use the ter without experiencing any had effects from it
‘ SR ‘ . .
3 residue somewhat less than in the

e A AT et bt s e

T Nn O FPRAN £ Tt T a argans
. was tokén from a similar well 3 h: Teighbourhosd,  The well wa . , In No. 9 théd tota‘:q,._.\)xds .wer‘e QOI.IIB“:}Y-EXu u..m?,_and the organic :
B : : = 4 stmilar well in ¢ £ OO, he well was empiiad, and- aftor o © frst two sawples Lot microscopical formsof life were more advanced, In1and?2 *f Oscillatorie
fow days D. was drawn from it. . : : ' ; to o kind of i 1 ' :
- _ : ‘ Cappearing only 88 1309 0F gTOUps of ovoids capable of a certain kind of motion, could be detected ;
i * lap hare we have distinet animaleule: moving in diffarent directions across the field of observation,
: © a3 elso some specimens of Phytezoz, figuredin Prichard’s viork on the Infusoria.’ No. 4 contained

b

’ ¢ amuch larger guantity of solids than No. 3.

-5

<

¢d from the soil in Coimbutero.

* Nitro i3 ohtai

AW
By
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" were 46 grains.  The oxidizable matter was declared excessive

| 5 )
Proceedings of the Jifad)m Government, Public Depariment,
1st L)wember 1870,

No. 7 tasted * slightly saline ;"* No. 8 “:slightly unpleasant.” The latter showed ** less
miscroscopical life.” Both were declared ¢ unsuitable for internal use.”

In August 1868, the Sanitary Commissioner asked for analyses of the same Seven Wells Water -

(which is supplied not only to the Fort but alsc to the General Hospital and other public institu-
tions), before and after passing through the filtering beds ; with a view to ascertaining the amount
of 0"‘(‘:-"3,“1,(1 and inorganic 1mpurity removed by filtration. The result was as follows : the ﬁltered
water yielding the first figures. Total solids, #9°9, 697 ; of which incineration removed 56, 7-1.
Osidizable matter 0-28 in both. Total hardness, 20° in both, and ratio of permanent to temypo-
rary almost identical.  Chlorides 24'53, 23-73.  Neither nitrates nor ammonia were detected in

- elther sample.

In connexion with the Fort one other water only remains to be noticed. In April 1867, ““ an
impure brackish water quite unfit for use’’ was received from the Executive Engineer, Fort Saint
George. Its taste was‘ foul and saline ;”’ ¢ olour, offensive.”  There were 208 grains of solids in
the gallon, of which 73 were volatile. The permanganate test give 3136 grains organic matter,
Hardness was 28° (10° permanent) ; and chlorides amounted to 95°3 grains, Both ammonia and
nitrates were present. I have no information ¢pon the site of the well, but I believe it was filled
up in consequence of the report upon the water.

18, Lyiva-1x Hoserran.—The water of th: large tank in the compound of this institution was
examined in August 1868, It contained much clay and ferric oxide in suspension, and both odour
and taste were characterized as “ earthy.” 91 (out of 25°53) grains of residue were volatile, and -
oxidizable matter was 1:568 ; chlorides amounted 82 grains ; nitrates yere distinctly present and
the water was declared unfit for drinking.  Ilardness was 895 (7° permanent),

19. MruTary FeMALE OrpHAN Asviun—Water from the well of this estabhehment was
examined in August 1867, and pronounced *“ a fiir specimen of water for drinking.” Animal conta.-
mination, probably accidental and temporary, vas indicated by faint traces of ammonia. Organic
residue amounted to 2-8 (out of 25-8) grains ; o:idizable matter was 0:784 ; hardness 12° ; chlorides
were 82 grains.

20. PErrAMBORE L]\ES —In March 1865, the water supply of the Native Infrntry 'Rewiment
at Perambore was examined. There were two sources. No. 1 w:s drawn from & *‘ tank near the
Drummers’ Lines, used by the men of the Riglt Wing.”” No. 2 wus used by the men of the Left
Wing. Both were pronounced ** unfit for drinking, chiefly on account of organic impurity ; the
amount of salts being small and unimportan.” A suggestion is added that the water su,pply
should be obtained from wells rather than fiom tanks, the latter being incapable of complete
protection from surface drainagze. DBelow are ,he chief particulars of the «mal) 31§ e

]

- _— No. 1. No. 2.
Orzanic and volatile residue ... ... ... -.. 465 SR 35
Inorganic residue ... ... ... <. .. .. 2410 - ) 1(1;5
Oxidizable matter ... ... .. .. .., .. Not stated. v
Hardness ... ... ... ... . ... .. .. 12°(10° per.) Botlgtoatcd.
Chlorides... ... .. .. ... .. .. .. 111 " 923
Remarks ¢+ v wene e e we . {Microscopical animals and Taste and odour earthy
, vegetables  -abundant. .
. -alive and dead. Odour| ;
| eartby. Taste not pecu-| .- P
liar, oy 5 s 3
I ';"" ’ ’ L v i

. Ty = --7_~_:::r --;::
21. GoverxmesT Bakery.—Water from a well on thcwe premises was; uammed in Octobcx

1869. It smelt of sulphuretted hydrogen after remaining some days in bott]g Volatile®, residue ;
was three grains out of 20 ; oxidizable matter 1°712 ; hardness 10° (G°*5 temiporary). Chlorxdrs H

; and it wag - recommended that
the well should be cleared out, and a layer of clean sand put at the bottom 6f 11:

In its present
condition it Wag pronounced unfit for use. T f

'\i

faintly acid. Sp. gr. 1004.

Proceedings bf the Madras Governmv‘-—'gm, Public Department,
1st December. 1870.

- 92. A small quantity of water was received for examination from Ilis Excellency the
Governor in August 1869. 1 have no informationsyg to the source from which it was obtained.
It contained 3°1 grains volatile residue, out of 26-8 ; oxidizable matter was 0-348 ; hardness,
1195 (729 temporary). Chlorides amounted to 106, The microseope showed zmuna.] 1i¥  The
sample was pronounced to be, on the whole, a ycrv fair one ; and filtration and the adc .on of
lime were suggested with a view to removing some of the organic matter and reducing the tempo-
rary hardness. :

93. Tn September 1866 Professor “3“‘10“0 forwarded to the Sanitary Commission an
claborate and most valuable report upon the waters principally used by the inhabitants of the city
of Madras. It includes 102 analyses, tabulated, and arranged according to Police Divisions.

Eighty-seven of the samples were taken from wells ind fifteen from tanks. It will be sufficient for

mie to refer to the Proceedings of the Sanitary COmecsxoners for Scptember 1866, (page 297,)
where the report will be found in full. ‘

24. Rep Huts—Water from the artificial lake at this place will soon, it is hoped, be
brought into Madras for general use. A quantihtive analysis of it was made in March 1865.
1 subjoin the results—the meai of two separate exasinations—made by the Chemical Examiner and
his Assistant. The water was drawn from the midde of the lake, which Lad been previously filled
by freshes. It was free from odour and taste, bui cloudy even after filtration ; the suspended
impurities being likely to subside after an uncertin period of rest. It was pronounced to be
¢t chemically, the best specimen of water examinedin Madras : " the amount of organic impurity
being trifling and reducible by care and proper stoage, A species of chara abundantly present
in the lake was said to act beneficially by precipiating the carbonate of [ime, but also to add
to the proportlon of organic impurity, and to generag a noxious gas ‘¢ which still further deterio=

rates the water.’
Tabular stafement of the results af a quantztatvg analyszs of water f) om the Red Hills '

Lake

Sm\smm ProrerTies.—Cloudy from suspended mpumtxes Free from odour or taste, re- actxou

. : : . M of two. determina-
Solid ingredients in one imperial gatou. ‘ ean tions.
"— ' (Grains.)
: I\ORGA\IC matter a3 ‘ 0-242
gmd; offron e I 1650
e oo e o U e 0-541
mOAd e e tes ves vee A 1.340
CLIOHRE oo eoeo oee wo w0t 80 e e e | 0-690
Sulphurie acid .. T T T PE 07180
thcxc acid  caen aee ees e 1590
OLGAKIC MALEET oo wee s iy see wer 00
- Total... , 8-001
Arranged as— " _ . . 16850 =
Carbonate of ime . o e e e e e 0-9049
Df\ magnesb‘l 7‘ . FERN Lare | ees YY) ane sae 1.6240
Sub  eof lime . 9-1900
CH \f',‘_\hum J S R P NLE I Traces.
Sul [ T PP P R LU S B 07800
Silic d wre eer e wee ene .-: ces _. -". " 0-2420
; Oxide of FTON wee wee wen ser ot e e e -~ Traces,
Chloride of magnesxum e e ’ w_.".',‘:.i. : 1:92900
QOrganic matter o e abe eee s e -
® Total..| 87159
: . o 6-9800
: tion for coxrectxon Inorganic 1-2900
Det;ltlgi:‘f s)ohds Organic R LT

“ifotal... 8-2700
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In November 1866, two samples of water from the * Government wells™ ab the Red Hxll
were examined, ‘¢ '\o 1 East Well” was pror°‘m¢°d to yield *“ a good, pure, \vholeﬂome W&tel‘
fit for drinking use.” The total residucwas only 72, of which 1-75 was volatile = oxxdlzabl
matter, 0 336 hardness 6°5. Chlorides were 1 75. i

‘: No. 2, West Well” water was declareé “ ot;ectxonuble " as containing a large PI’OPOI‘t

(99'7) of sfxlt~ notably chlorides, (10° 5) Nirates were present. Iardness amounted to 24°
of which 22° z; were permanent ; 36 grains reddue were volatile ; and oxidizable matter was: 0- 56

25. Tever of a severe type having prev -iled at Allikoli, in the Madras district, eight: bottlef: ;
of water from eight wells were ent for examnation. The results obtained are gnen below - l'h
| ct, the mweual being insufficient :— PR

examination was necessarily imperfe

No.1. | No 2. No.3.| No.4.| No.5. | No.G.

Oxidizable mat-

excess in No. 6. The lateT also contains nitrates in abundance, and ‘a larg
A | quzmtlty of chlorides, Its unfit for use. Nos. o and 8 also contam chlorxdeS’ :

in excess. _
26. MYSORE.—Besides Bangalore waer I find but two samples from the Mysore country ‘
These were reported on in July1865. The «antities of water sent were deficient, and the’exam L
nation consequently incomplete. No. 1 wasfrom the Coonghul Cusbah, and No. 2 from Kunchf}, B
' Culpore. The object seems to have been to trco the cause of an epidemic of fever Whlch_prevalled‘
at the time. : R
No. 1. contained much suspended matte’ and wag earthy in taste and odour The'mlcroscopa
revealed animal life to a slight extent and»eﬂ'etatxon in abundance. Total: solids~ 14 grams
of which 64 were organic. No. 2 was bettex containing but little hfe and only 4 8 (out of 1") o
grains organic residue. o
27. NY-OUNGJOEZ.—A sample of el Was emrmned in October 1868; taken from the "
river in the vicinity of a place in the Arraca: Hills, named as above, and- proposed as a sanitarium i
for the European Garrison in Burmah. Th report pronounced it © a good soft. water!’, (40) ’.
sediment copious ; total residue (probablyafter subsidence) 202 grains. - Amount of OT“amc"?.z
residue was large—3'7 grains. Ammonia ¥as present, probably accidentally. Oxxdxzable matter’z‘__
was 0'64 grains ; chlorides 2 3 ¢¢ Wilterec through sand and charcoal could bo used both for 5
drinking and cooking purposes.”
28, OOTACAMUND.—Water from te ““lake’ at this samtarmm was exammed in ‘June
1868. It was gent in six bottles, and the ¢, mical and physical characters of the contents of -the
ix are stated to have varied so widely tha  + ‘‘ could hardly be consxdered 'a8; samples of: the"_;ﬂ
same water.” It appears that heavy rain hac u after three bottles of the water had been dra.wn,
and that the whole of the water had not taken from the same - part of the - tank £ Some
samples of the water were unfit for use £ . :amount of readily ondlzable orgamc;matte
others contained only a small proportion.””. rwatd was detected in some B th :
The odour is described as offensive in gome bottles, ~hodant mot’o«:rs J':Or‘g;gﬁi ‘
residue amounted to only 1°5in 22°8 grains. Oxidizable matter is reporﬁcu "8} "‘oEIor;dée’-wef
53 grains ; and bardness was 107, of which 7° were temporary. . 0 >
29. PALAVERARM. —0One gample of water from chxo st"mon vas exammed
1866, sent for the purpose | r)v t1° Sanitary Crmmissien,
farv’s accemnerTing 12t “poth supplymg the hospxtal

tor ... .| 0-672 | 2016 | 1668} 1232 1120} 7168 672
Chlorides ... | 131 |131 (114 | 82 1753 50l 49 .- ;
Nitrates ""| None. | Traces. | None. ] Traces. [ None. Abundant.] None' |
\* Remarks Oxidizable matter in excessin all these waters except Nos. 1and 7, 1argely 1 A

(625 out of 14°°3). Although the decision upon its merlts wag thus favourable, it contamed
1'12 grains oxidizable matter, 5 (out of 37 6) grains organic and volatzle, and 14b gramg _’.v
chlorides. r S

"P1 oceedmgs of ﬂze M'adras Government Public Department,
, R 1s¢ December 1870.

—
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{300 POONAMALLEE —In January 1866 a sample of water from this station was sent by
the Samtary Commlsslon for examination.

e

I havo no information as to the nature or position of
L the source. It was considered ** a fair specimen of drinking water, if kept pure.” 1t was clear and

itra.nsparcnt but the microscope revealed animal and vegetable life. The taste was faintly brackish.
Solid residue was 31'6 grains, 3'6 being volatile. +Oxidizable matteris not recorded. Hardness
Was 20°,(15° permanent) ; chlorides were 14-6 "rams

Four samples -were examined in November of 'the same year, No. 1 was from the hospital,

‘No 2 from the Mess-house, No. 3 from the Depst Barracks, and No. 4 from the ** French
i Bgrraclgs ”* The principal results are given below :—

b L e— No. 1. No. 2. !‘ No. 3. No. £
iOrganlc resulue 5:00 ‘ 3-8 ] 27 9.3
Inorganic Tesidue. .. ... . ... 34+35 x" 453 277 11-3
\Oxidizable matter .. .. .. ... 1-008 1568 | 0560 0-672
{Hardness: ..." .ii wee wer n e 160 | 290 i 150 9
Chlorides v wvi w e o e 99 | 222 | 105 47
Nitrates " o.oov o o Traces. - 'J None. Traces. None.
QAmmoma W e e e None. { None. None. Traces.
;Remarks T T J- ——IBetter  than/Best of the
S ; Neither wholesome for drink-| Nos. 1 and 2,| four ; but ani-
ing : chlorides in excess and} but objection-} mal contami-
more organi: and oxidizable| able from| nation indi-
matter thas is desirable.| chlorides and| cated by pre-
Fit for donestic use after| organic im-|sence of am-
boiling. : purities. monia.

SALEM —In 1867 three samples of water from the Central Jail at this station were

emmmed The ‘source of the first, reported on in July, is not more particularly desxgmted It was

declared ¢ unfit for drinking, from the large quantny of organic matter, &ec.”” It contained six

grams (out of 27) volatile residue ; 0-032 oxidizable matter ; 7 chlorides, with traces of nitrates.

Its great hardness, 252 (15° permancnt) unfitted it for cooking.

ome tank water used for bathing was examiucl. microscopically at the same time, with a

o ascertammrr the cause of the prevalence of guinea worm among the prisoners. ¢ The
1(’. ) obta.med from the waters was carefully examired under the microscope. No trace of the

tan ", described by Dr. Carter of Bombay, aid which is considered to be the source of

gumea. ivorm, was discovered. The deposit consisted chiefly of vegetable matter and the forms of

amf‘al,hfe more commonly to be obtained in tank waters.”

,The second sample was taken from the Jail Garden well, and was declared to be *“a fair

Bamplp of drmkmv water.” It contained 2'3 grains vclatile residue out of a total of 19-6 ; “oxidi-

zablo mnttor was 0034 ; hardaess, 17° (10% permanent) ; chlorides were only 2-6 grains.

The tlm'd ‘sample was taken from ‘‘a well insids the jail,” and was pronounced unfit for

ing oF cookmo Organic and volatile residue 5-G grains out of 38 ; ouduable matter was

{0:14 ; 'hardness 27° (17° permanent. ) :

{' : \In'Februarj, 1869, another sample of water received, obtained from the neighbourhoed

}

!

e e e e A R g i TR A S PRS-

of the a.mo jail.  The object of the examipation Wes to ascertain whether the water of a certain
fit for drinking after filtration, as it was Cmtemplatcd to crect new Jail buildings in its
“The water was reported good, though the temporary hardness was so great (10° of 15°)
a' to ender it unsuitable for culinary purposes. Volitile residue was only one grain out of 28 ;

e matter 0- 1344 grains ; chlorides amounted 1o 15-7. Much of the hardness was due to
'agnesmm salt. - o , . _

“IEW. ‘well was sunk on the Jail premises in June 1869, and the water found good for
dunkmg, but rather hard for cooking. The total hardniss was 21°, of which 10? were temporary
an( artlj' duo to magnesium carbonate.  Of 48 graine golid resxdue three were volatile.  Oxidi-
zab matter was 0336, and chlorides amounted to 10°6 grains, Traces of nitric acid were

wel Wi

_w«%«.em
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K. was found to be freer from &

~

Govermnent; Public Department,

1st December 870,

;-Durixlg the‘period to which this report r.cfers a greater number
conment were examined in this office than from any
other station under the Madras Government. In May ]?65, safnples
from two wells wers sent up, but the records open to me give no. m.for-
mation as to the positions. Neither was considered fit for drmkmg,
owing to the quantity of organic impurity prc.sent. .No. 1 (marked A.)
was disagreeable to smell and taste. Volatile residuc was 64 out oi‘.
Hardness was 17° (10° permanent.) Chlorides were
82 grains. - Neither pitrates nor ammonia were detected ir’l’ either
sample. No. 2 (unmarked) tasted * ﬂatj’ and smilt— ¢ e:frthy. (‘jon-
tained 9 grains (out of 25°5) organic residue, and 7°5 gram‘s chlorides.
Tts hardness was 13°, of which only 39 were temporary. The perman-

ganate does not appear to have been used in cither case.

33 TriwLeizkry.—1 tabulate below the principal details of ten
ant up from the Kuropean barracks at this part of the

292 graius.

samples of water s
Secunderabad Cantonment. ‘

A. was taken'from “No. 1 Well, 108th Regiment,” and examined
er 1866  Its hardness was not considercd to render it unfit
for drinking ; but volatile residue and oxidizable matter were declared
excessive. These and the presence of nitrates, indicated defective sani-
tation in the neigibourhood of the well.

The same remarks apply to B, examined at the same time, and
drawn from ¢ Ne. 9 vell'in front of Regimental parade ground, 2-21st
Fusiliers.” Nitrates were more abundant than in A,

C. and D. were cxamined in June 1868. They were labelled
¢« North” and *“ South” Trimulgherry wells, respectively. C. was
reported ** soft.”” D. contained a good deal of suspended matter, but
was pronounced ‘‘a good soft water,”

. and T. ;\ei‘e labelled similarly to C. and D. and examined in
Sepfcmber 1868.. The former was further localized as ‘‘ near Chotah
Moulalli ;' and the latter as “‘ near C. 0.s Quarters, 2nd B. L. 1.”
I have no means of knowing whether the same sources supplied the
water in the two mstances.  E. was pronounced ‘‘a very good sample
of drinking water.” The amount of volatile and organic impuritigs did.
not exceed the avirage of Madras city waters. F. was pronounced calca-
reous and unfit fir drinking or cooking. It was clear when drawn, but
soon deposited cerbonates on exposure. 1t tasted like.lime water.

G. was from e ‘¢ Present Supply Well 2-21st Fusiliers,” examix.)g_d
in January 1869, and reported ‘¢ not _objectiona.ble" with th.e exc‘eptlon
of the undesirahly large amount of volatile residue‘; w]nc}x, 1t"1fas
suggested, might i)}'@bab’xy- be reduced by clcz}_ring out t}xe Wdl The
(p_b;_:ence of ammeuia aud -“nitrates was. menfloned as JusMyang the
favourable opiniox given of the water in spite of the constderable
quaniity of m-ganic matter contained, ) By ‘ o

H. was taken from the ** Present Supply \\;eu 2-10tk. Regx‘me:}t
and examined in Yebruary 1869. It was pronounced u.nﬁt for drinking
or cooking on account of the large quantit;lof organic matter and of
temporary hardness. The addition of quick*h’me was suggested. ;

Finally, in May of the same year I. and K. were reported on, drawn
from one (““ No. 1) well ; but the former directly, the latter by a pump,
olid matter and organic impurities than L.

‘Chlorides...
_ :‘Nitrates.... P TY ves  ese C,nsiderable amount.
‘Remarks... ... cer vee eee eer eas Alount of chlorides and
] rganic matter exces-|
ive.

- ) » _
Proceedings of the Madras Government, Public Depariment,

1s¢ December 1 §870,

34. Cavarry Barracks.—In connexion with thiese quarters seven analyses are recorded, and

‘the more important results tabulated below :—

i
West well | Centre well] North-east

Experimental wells, Cavalry Barracks.

Hussar Hussar well H{.ssar
Lines. Barracks. Barracks.

No. 1, E. No.2, Middle| No. 3, W.

April 1866.iApril 1866.| August 1866,

Ja.nuary 1867.

Organic residue...| ......... IRTPOTON 4-25 2-10 295 1-40
Inorganic do. ... | ...... vee | eveiieens C 20010 11°15 1325 815
‘(})Ixid(;zuble matter. | Loee | e e 0653(;0 1-232 1680 1-120
ardness ... ...... U U 16° (102 per.3[5°(3%-5per. ) 15° (5° per.) |8° (6°
ChIOTIAES oo corvor | cvvverren | eeeeeres (16 per (5 per) (97 per-) 3% (67 per.)
‘Nitrates... .cc.cu.n. verrreere | eeenane . Noue, Traces. None. Fainttraces.
AMMONIA.c. vr vee | wnveevine 1 eeeneaens Do. Do. Present. None.
; —- - - » —_ A —
Remarks...o..oone- Sent up in imperfectly (Good wiole- [These waters are excellent for drinking

well and §il-
.ter  Wier
throughcear-
coal.

cleaned wine bottles | some drink- | and cooking except for amount of or-
containing  *“crust’ | ing  water, | ganic impurity : particularly Nos. 1
and fragments of old | except: for| and 8. Organic impurity chiefly
corks, Results of ex- | volatile im- | vegetable and resulting from surface
amination, therefore, | purity.%aste| drainage. If wells be pakka built
without value. and  ofour | and with low wall round them, supply
' : ‘“-somevhat | would be confined to springs and kept
earthy” puare. In present condition they are
‘Clean  out | purer than many samples‘examined.

b

In August 1867, the third of these waters, that ¢ sin. the north-east well, appears to have

‘been again examined, and considered ‘* a fair sam-

rinking water ;’' although the amount

.of organic and volatile impurities was above the averae, - peing 3:6 out of 30 grains. Oxidizable
matter was 0128, hardness 13°, of which.10° were pemanent ; and chlorides were 67 grains.

85. Sappee Lines—The waters used by the D.and F. Companies of Sappers and Miners;

‘respectively, were examined in March 1869 ; with the )llowing results :—

. ). Company.

F. Company,

Organic residue...  ...- . oo

‘Inorganic TESIAE A vic e eer eer mee aes 7 ees 59
‘Oxidizable matter... .. 0-45

‘Hardness... ... ... “2k° (10° per.)
27

1
33

039
15° (8° per.)
119

Traces.

AT metd

|
{
!
i
i
:
i
!
{

'36. 4mm Lignt Cavarrr.—In December 1367,t‘}?_iovsamples of waters were received which
had been drawn from the Muhammedan Burial groud/of this Regiment. Both were condemned

‘as unfit for drinking on account of organic impurity and unfit for cooking on account of excessive
‘temporary hardness. Neither taste nor odour was dsagrecable. Organic residue was. 4:6 (out of
128-6) and 4'5 (out of 35°5) grains, respectively ; oxidzasle matter was 0°096 and 0'112 ; hardness,

{
i
i

|
'

H

117° (equally divided), and 287 (157 permanent); aid «hlorides amounted to 2'9 and 58 grains,



-
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(VPN VN

Traces of nitrates were detected in No. 1. 'Lhe locality of the wells would have led us to cxpect
more unsatisfactory results from the C\"\minm]' on.
37. 5wy Native Ixrantry.—The “atm)supph of this Regiment was examined in December

Y O . “ . i
1868, with the following results :—

S I Ro.1. Xo. 2. No. 5. No.4 | Nos | No.
{“__‘ - o | —

Organic residue.. S3 104 75 84 | 35 32

Inorganic de. 313 352 60-4 472 . 165 125

Osxidizable matier. 0-256 0160 ¢ 0240 0:320 0-160 0:257

Hardness....,. ... [45 (107 per.)15% (127 pcr\ 12€ (6°per.} | 22°(16e: per.) 227 (103[)01' )18 (8: I)C’I )

Chlorides... ... ... 187 03 175 175

Remarks... ... ...\ Unobjection- Soft[sic]. Un- Unfit for use]Unwholesome G 0 0 d fo rGood for
able forcook- £t for drm from largé! from large drinkingand! drinking

ling exceptiing from amount of| amount of cooklnn- and cook-
for excessive, large amount chlorides, chlorides. “ing.
! amount  ofl of  organic “and of~0]1ds, Contains alcol
Lehlorides. matter. IOIgamc and! large excess
| Unfit for - yinorganic. |of mgamc:
ldxmLmﬁ' on ! and inorgan-;
account off ‘ ic matter. .
flax ge quan- ’ _
! tity of orga- o . »
; nic matter. ‘ : \
|

38, 2&ru Native Ixrantiy.—The wate: *‘ used exclusively for the purposes of dri nking and
cooking by the sepoys and families of”” this Iogiment was reported on in November 1868. Samples
from three wells were sent, and the results € the examination are given below. Organic matter
was declared to be not excessive in any of thhm.  ““ All contain a large proportion of inorganic
salts. The amount of permanent hardness raders all objectionable both for drinking and cooking
purposes’:

—_— ’ No. 1. No. 2. No. 3.
Organic residue ... ... ... .. .. o 42 35 3-12
Inorganic do. .... ... ... .. .. 355 37-8 3540 -
Oxidizable matter... ... .. .. ... 0:320 0-224 0224
Hardness. ... ... .. e oo .. 28 (15° per ) 28 (19° per.) 23° (16° per.)
Chlorides ... ... o ver wee .l 82 135 89
Nitrates. ) eee  ees ses aee - None TI‘?&CC‘S. None.
Ammonia.... . ... cii e eer . None. Traces. None.

39. 3liscerraxeovs —Three more Scanderabad waters remain to be noticed, not (I belicve)
immediately connected with any of the Regnents of the garrison. The first was from a ¢* well

behind the Arsenal mear Hajee Karim and C.'s Shop,” and was examined in March 1869. One
of the six bottles in which it was sentup contined much suspended organic matter. All included -

more than was desirable. Volatile residuc amounted to five (out of 19) grains ; oxidizable
matter was 1-12 ; hardness 15°°5 (11'5 temprary) ; chlorides were 4:87, and traces of nitric acid

were deteeted. . ‘ ‘ S S
At the same time a zample frur') m.g ¢ ank khanah Lincs" was examined. Organie Hu.[:. T

was in excess, and nitrates werc present in ¢ Gfﬂdtl able quantity. Velatile residue was five graing
out of 41 ; oxidizable matter 0 5 ; hardness B%5 (795 > permancet).. Chlorides rcr( 0.9 grains,

Finally, in Cctober 186, water from tie ** Nuilagootlah well” (of the use or position of
which o information was supplied) was reprted on. The total residue was 46 grains ; oxidiz-

able matter 0252 ; hardness 11°:5 (8¢ tenpcrary,) due, to a conmderable extent, to magnesium

K {‘ . [ . .
Proccedings of the j[a(dras Govermment, Public Department,

Proceedings of the Madras Government, Public Department,
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)
lsalts. Chlorides were 147, an unusually large proportion of which was magnesium chloride. The
iwater was considered good, provided the chlorides were not tracest’ ~ animal contamination.

40. St. THOMAS' MOUNT.—I find three analyses of v ~ ¢ Hospital’” (prrsum-
'ably the Garrison Hespital,) compound at this stalion - which I tabulate for
wmonrbon — ) o .

‘ ]
'
January 1866. | Iebrun. June 1866.
o | N | . .
:Organic residuc... ... ... ... 35-05 ! 2745 2175
JInovganic do. ... ... ... L. 54-85 i 6105 T0°75
‘Oxidizable matter ... ... . . i 1-008 14112
Hardness... ... .. ... ,.| <38 (287 per.) =35 (33° per.) 41° (367 per.)
Chlevides... ... .. ... .. 316 327 204
Nitrates... vt weo «o ..l Large quantity. L’trge quanmy. ......
Remarks... ... ... ... ..Colour faintly green.|Unfit for use. Amount)['wnesmm chloride
Taste not refreshing.| of nitrates so large contributed . largely
Excessive mtr'ttcs that ignited residuel to chlorides.
and chlortdes.” "Un-| evolved copiousfumes’
fit for use. -of nitrous acid. |
: |

" In June 1866 three other waters from the Mount weré examined and declared uufit for

Juman use.  Much of the chlorides present appears to have been magnesian. The principal

wesults of the examination were as follow :—

Well near R ¢
—— © o [ Family Quarters Rear of North S elarBo
behind Soldiers'| Barracks. outh Bar-

Institute. racks.
‘Organic residue ... .o o e L 21:20 29-25 145
Inowfmlc 0. ve eee eer ese eee el 50-25 5840 95-3
‘Oxidizable MAtter ... vee vee wee eer e 0-824 0739 0-360
‘Hardness e mee e eer eer eee w ] 86°(32%per.) 142°:5 (387 per.); 47°(43° per.)
(Chlorides .o wee dee eeneee e e o140 187 . 257
NItrateS...  see wer  wee eee wer eeo ... | Large quantity. | Large quantity. ]Large quantity.

41.M THA-YETMYOO.—Water from a well near :he Canteen at this station was examined

“in October 1869. It contained four grains of volatile residuc out of fifty-four; and oxidizable
‘matter 0°336. It was very hard — 20° (1795 temporary) — but ** not otherwise objectionable.”
"The presence of nitrates indicated probable animal centamination to a slight extent, but the
‘nitrogen was completely oxidized. The water scems to have been sent up chiefly with g view to

ascertaining whether it contained ‘‘ cholera .germs »;’[’ but the Chemical Examiner deelined to
-express an opinion on this point.

42, TRICHINOPOLY—CexTRAL JAIL —I give] below in tabular form, the principal results
of five analyses of water from this site. A. was etammed in May 18G6, The source is not more
precisely indicated. It tasted and smelt of sulphurected hydrogen, and was pronounced *f
impure sulphuretted water, unfit for drinking ; soft, aad othcrmse fit for-washing, &ec., &e.*’ It
was opaque and yellowish grcen in colour.

B., “ No. 2, was tried in August, and pronourced to be ‘*a good soft water free from
isulphuretted compounds.”  There was a good deal of saspended impurities. Complete subsidence
of these and filtration upwards through gravel, sand and charcoal were suggested -as likely to
rende1 the water perfectly wholesome. C. and D, were examined in July 1867; the former taken
from the ** S. W. angle well, thirty-one fect from surface,” the latter from the **N. W. angle
wrell, 164 feet from surface. C. was pronounced a gool, soft water, fit for drinking and cooking,




——

' Proceedings of the Madras Government, Public Department,
' -~ lst December 1870. i

) N

The large amount of organic and volatile residue was partly attributable to the use of old corks.

D. was considered to be a good soft water, but unfit for drinking on- account of the presence of
sulphuretted hydrogen, of which four bottles: out of six smelt, o :
E. was taken from t' * cource as D, and examined in May 1868. It was then pronounced

lid matter in solution and oxidizable matter small. A good
n suspcn!;:;ion, removable by subsidence and fltration : — '

~ good for drinking and
deal of foreizn matter -

! - —

— . A ' Ilf- C. b. E.

! {' — . . : ‘ )
Organic residue 325 43 34 4 !
Inorzanic do. . 2425 235 136 25 ' 12
* Oxidizable matter ... 347 1792 - 0-064 0720 0160

Hardness ... ...| 6o (5° per.) | 4945(22.5 per.) {107 (8 per.) 115° (795 )82 (6°

Chlorides 32 2:0 ) (2 ¢ ) 3?5per) (%-gper')

43. "Crmorera Excaxpixe Grounp.—In June 1866, the first of the waters in the table below
was examined and reported to be impure from-organic pollution. Itsodour wag *¢ earthy,” But during
evaporation *“ decidedly feculent.” In other respeets it was considered *fg very good watcr.:3

It contained neither nitrates nor ammonia.  The second and third samples were examined in

November 1869, and pronounced good, requiring filtration, No. 3 contained traces of ammonia:—

_ | No 1. No. 2. No. 8. -

Organic residue ... ... e e 415 33 31
Ino_rgamc do. e eie e e see 15-35 114 9:3
}Ol.nglzable matter... ... ... ... .. .. 2:249 ' 0.672 0-336 -
ardness (Clark’s Scale in Nog. 2 and 3) ... 4° (20 27 (5904 S5 (90
Chlorides ... .. .. o0=%¢9) e 1-2per') ° 7('?)~79per' * J(Qf?pcr')

b) s ’ ey $ - .
. 44. VELLORE.--Three analyses of-water from thig station arMﬁ'
which were as follows :— - ’ )

— : —_—
. e Sooria Coolum
—_— Civil Dispen-. | tank in front Well in jail
gary well, of Hospital compound.
6. s,
} N
Organic residue ... ... ... .. .. 95 d5
Inc?rganic do. . 2(?38 1%2%8 éégg
?I:mgzablc matter ... ... .. 5152 3-3G60 1.284
Hardness 5 ol
" Chlorides e e 17 (é.olper.) 1 (g?gp”‘) 4 <23’;80r')
.R.emarks _Much_ organic | Best ofthe three, Objectionable
mpurity, chief- | Nothing objee- | for drinking or

g Ly putrescent. | tionable except| domestic uge:
!brm berendered | erganic  apd hard;volatile and
wholesome by | oxdizahle mat- | organic matter
attcnt}nn to | ter in state of | in great excess,
cleanliness and | decomposition,

filtration, i Subsidence and |-
. filtration re-
commended.
. Mabras, (Signed) HENRY KING, A.B., M.B,,

28th February 1870, detg. Chemical Ezaminer.

" No. 1366, be for

;’roceedings of the Madras Government, Public Department, 21
1s¢ December 1870.

No. 5. OrDER THEREON, 1st December 1870, No. 1549, -
Resolved that copies of the foregoing report on waters analysed in the Chemtlﬁa
Ixaminer’s Office, Madras, from Ist-October 1864 to 31st Jan;ar}y 1()87;0,b tog1eS7((_3)1;
: i i over t, dated the 25th October
th copies of the Proceedings of Government, . !
No. 136 warded to theDSécretary of State for India, and to the Gov ernment
~India. g : S i . ‘ ;
o d, also, that copies of the report be forwarded to the Inspector
b} €

2. Resolve ort 1 d | '
General, Indian Medical Department, and to the Sanitary Commtssxoper, Madras._
“ ’ - (True Extrict.)

|
P

| '(J/u'ef Seeretary.

!
|

' ” L .
To t'he-“'Inspcctor-GeneraI, Tndian Medical Department;
Sanitary Commissioner,

[}) j

Exd. J. Wrighé; )
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