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FuBLic DEPARTMENT

No. 1263.

FrouM

Tuae ‘Hox. R. S. ELLIS, ¢.s., v

Chief Secretary to the Government of Fort St. George,

To :

Tae SECRETARY 1o tHE GOVERNMENT or INDIA,

HoMe DEPARTMENT.

SIr,

I am desired to submit copies of correspondence relating to the forms at
present in use for recording the analyses of water, and to request that these letters
may be sent to Dr. Macnamara for his opinion on the questions raised by the Madras
Analysts.

I have the honour to be,
Sir,

Your most obedient servant,b

Captain, R. E,,

OOTACAMUND, Under Secretary, P. W. D., ‘
17¢th August 1871, for Chief Secretary.
From the Acting Inspector-General, Indian Medical Department, to the Chief

Secretary to Government, Fort St. George, dated Fort St. George, 5th
- %  August 1871, No. 260.

Letter, dated 5tb July 1871, from I have the honour to submit, for the consideration
5,‘;'?{";5',.&;’;:?3:;?,‘;’:‘;’:? Har- ond orders of Government, the communications noted

Letter, No. 157, dated 20th Ju'y, fiom

the Chemical Examiner, Madras. in the margin, suggestmg some alterations 1in the
Letter, No. 21, dated 38th July, from

Aiatant-Surgeon. Nicholeon, Aua- prescribed scheme for recording the results of water
lyst, Mysore, &o. analysis in this Presidency.

9. The form now in use is a modification of that adopted in Bengal, prepared
by the Chemical Examiner, and in submitting it for the sanction of Government,
in this office letter, No. 155, of the 5th July,* i1t was
_ stated. that, ¢ without sacrificing uniformity,” it * exhi- -
bits the essential particulars in & more concise and convenient form,” than the
Bengal scheme. ‘

-3. In paragraph 10 of the same letter, the necessity for securing uniformity
in the system of analysis established in this Presidency with that employed in the
other Presidencies was pointed out, and the Army Sanitary Commission, in commu-
G. 0., No. 690, of 23rd May 1871, Dications recorded in the Proceedings of Government
3. 0., No. 1122, of 2lst July 1871 prapainglly noted, have also insisted on the great
importance of securing uniformity of analytic methods and tabulation throughout
India. = ' |

* G.0., No, 1866, of 25th Oot, 1870,

h



4. Although, ‘therefore, quite agreeing with the Chemical Examiner and the
two analysts that some changes in the present form are highl
think it desirable that any alteration should be made
are made in the Bengal scheme,

5. In paragraph 3 of the letter noted in the margin, the Army Sanitary

loter from the Army Sentary p’omx.nission observe that a scheme. of water analysis
gg’é’;iﬁ“&?’:‘:{igf ﬁgo‘irx?c{fmi 18 being prepared by Dr, Angus Smith and Dr. Macna-
isixéggd:?gme&g NopyofGowe, Mara, and recommend that, when completed, it should
’ : be adopted throughout India, I have, therefore, the
orrespondence may be communicated to Dr. Macnamara,

al ) ta, through the Government of India, with the view of
ascertaining whether the scheme above mentioned is ready, and if not, whether he
~would be prepared to recommend, as g temporary measur
existing form as would meet the wishes of the Madrag

uniformity, A Printed copy of the modified form now in
attached.

e, such changes in the
Analysts, and maintain
use in this Presidency is

»

" From Honorary Assistant-Surgeon R. HARVEY, Analyst Potable Waters, Presidency and Southern

Districts, &c., to the Secretary to the Inspector-GenéraI, Indian Medjcal Department,
dated Mp,dras, 5th July 1871,

I have the honour to report, for the information of the T

nspector-G i
analyses were mage during the month of June p ex}eral, that the following

(q).-—Qua,ntitat_ive estimations of t

of Palaveram water.,
(6).—An examination accordin
of the“inorganic resi

he inorganic constituents of the residue of three samples

g to the present scheme,
due of the water from ¢

known'i‘espectively as the ** Brahming’ Well,’
(e) Do.  : Konore water,

as well as a quantitative estimation
W0 wells on the Poonamallee road,
"Egmore, and “ Ney Egmore Well."

The figureg in the columng for ;‘ B ;
: rahming’ Wel), )
Under thege circumg Egmore,

the advisg,bility of maki

" show also striking differences.
tances, L resp ectfully submit, for the consideration af4he Inspector-General,
g an alteration in the forms issued to the analysts, so much at least as

TBurAR Statement of the results of analysis of four samples of drinking water."

Paravegaw.
Brahmins' Well,
Egmore, (old.)
1. I II1.
a b a b a. b a b

Calcium carbonate ... ... .. 102 42160 | 114 | -1860 | -024 |-2748 | -048 ‘0864
Magizesium ' e o [0026 | ... ... Traces) ...... ‘0051 | ...... ‘0090 | -0314
Iron ... .. ... .. .. races | “002 | -004 |Traces.Traces. ‘0140 | -0140
Silica ... ... ... . v e | 052 ‘076 | <0840 | -055 | ‘060 '.0400 ‘0400
Insoluble total..."| -180 ‘ -47360;-192 2740 | -0841 -3348]-1110 ‘1718

Calcium sulphate ... .. . [-1642| -03680 ‘0187 1-0088 | -0836 | -0144 | 10462 | -0260
Magnesiom vs cee e 10281 L 0064 | ...... 0140} ...... 0440 | ...
Sodium vy N 2 i & 0247 ... 10345 ... ‘0968 '0882‘
»»  chloride. . ... - h 4980 [ 26706 {0702 | -0244 | 11638 | -0132 r‘0819 ‘0816
Calciunt U R 04390 | ...... 00881 ...... 03200 ..o L
Magnesium ,, ... ... .. O R ‘08600 | ...... 0296 | ...... 07921 ..o L.

Soluble total... | -7180 | -43376 | 1200 | -0716 2959 | 1388 '2689! ‘1958

Mineral matter total... | -8980 "90736 | 3120 | ‘3456 | -3800 | -4736 '3799i ‘3676

Mapras, (Signed)  R. HARVEY,
Sth July 1871, ' Hony. dsst. Surgeon, Analyst Potable Waters.
No. 3768,
MEMORANDUM.

Referred to f;he Chemical Examinor for the favour of his views as early as
convenient.

(By order.)
Forr Sr. Groree, (Signed) G. BIDIE, »m.p.,
18¢h July 1871, Secy. to the Inspr.-Genl., Indian Medl. Dept.

————

From the Chemical Examiner, to the Acting Inspector-General, Indian Medical Department,
dated Madras, 20th July 1871, No. 157.

With reference to your Offico Memorandum, No. 3768, of 18th instant, I have the honour
to state that the changes proposed by Assistant-Surgeon R. Harvey, in his letter to your Secretary
(herewith returned) appear to me judicious and likely to render the results obtained by the water
analysts more trustworthy and valuable.

2. I enclose, for your information, s copy of the passage in Fresenius to which Mr. Harvey
refers. ' .

3. 1 should sﬁggest that Mr. Nicholson might with advantage be consulted on the {iubj.ect
of your reference, had he not recently published in the Madras Medical Journal views differing
but slightly from Mr. Harvey's.

——

Chlorine is caleulated in combination with the sodium ; if there is an excess, this is caleulated in
combination with the magnesium ; if there is still an excess, this is calculated in combination with
the calcium. If, on the other hand, there remains an excess of soda, this is calculated in comb i-
nation with sulphuric acid. The sulphuric acid or, if part of this has been calculated already in
combination with soda, the remainder of it is estimated in combination with lime. The silicic acid
1s put down in the free state, the remainder of the lime and the magnesia as carbonates, and this,
according to the circumstances, as neutral carbonates, or as bi-carbonates,



| 4

From Assistant-Surgeon E. NICHOLSON, Analyst of Waters, Mysore, Northern and Ceded Die-

triets, to the Secretary to the Inspector-General, Indian Medical Department, dated
- Bangalore, 28th July 1871, No. 21.

In reply to your letter, No. 3874, of 25th Ji uly, with enclosures herewith returned, I have the
Lotter, No. 3238, from Honorary Aegist. 100.0UT to state that I fully endorse the views of Honorary Assist-
Tagy, eeon Harvey, dated Sth July  gnt-Surgeon Harvey as to the impossibility of representing the
Lo;g':.dlizﬁsg&?%% g]ies?;?d Exami- real eompos%tion of a water in tl.le form of' a{xalysis laiddown. Every

. ) day’s experience confirms me in the opinions I have expressed on

the Bub']ect" both offieially and in the Madras Medical Journal. I have had to do double analyses
o{ eYory water Iha oxa ined, one ‘according to the form laid down, following the spirit of it a8

: \We‘llfs I:’"?““** i he v wecording 4’ chemical principles for comparison and fature reference.
2. The seheme of analysis is unfortunately an attempt to combine & method of analysis with a

- form for stating the results of analysis. As a method it indicateg a combination of processes which
fit badly WS“M’ many of them in duplicate do not agree tog:%xér, whilst most important items,
sulphuric-acid amongst others, are omitted. As a form it is open to the grave objections which

o Harvey huipﬁiﬁﬁéﬂ@”‘ For my views at length on this point, I would beg to refer to the

Madras Wodical Journtd o 3 .
done in an Oﬂima.ldooumm une where I hé‘ie, given them perhaps morg freely than I would have
3. Mr. Harvey's:ol

v , ©¥'8 - observations and 'rééaﬁEendaﬁo" i ® L .
«Examiner observes; oronaed £ ns. differ. very slightly, as the Chemical
sAxaminer obderves; from those I expressed in the above-mentioned article. The only point of

with the siliceous waters of India when he

ic acid being free in & solution. of alkaline

4 .4. I would beg to submit the following recommendations,
not involve fixed methods. Methods vary infinitely,

recommend tl.m.t .s;ome easy and sound methods for the determination of the various constituents of
the water be indicated to the analysts until & manual of analysis is available. There is none at
present. Tl.;e chapter of Fresenius which treats of mineral waters is not suited to the present olass
of.exe.xmmatxons, and the fow special treatises on the subject are too special to indicate the general
'prmclplc.as w.hich should guide the analyst. I am at present engaged on a manual of water analysis
for publication, and I should be happy to adapt it as much as possible to the views with which the
Inspector-Genera) may favour me. - |

5. The form of statoment of the analysis should give the details of all tho metals (basic radi-
cals) and all the scid radicals found, Mr. Harvey here entirely agrecs with the views I had
expressed. At the end of the detail would be the empirical formula considered by the analyst to
represent the combination of the mineral constitatents. The possible incorreétness of this formula

i3 of little consequence as the experienced observer can always deduce his own formula from the

* detail of the analysis given above.

I have the honour to append, 1st, an example of an analysis stated according to the form laid
down and according to the form I and Mr. Harvey advocate; 2nd, a form of complete statement
of analysis which I submit for consideration, I have drawn it up as it would be printed. On the
back of it are some instructions for the guidance of the analysts in uniform procedure. If the
items are placed in single column for tabular printing they only occupy 30 lines against 41 in the
present form.

——

I.—Paysicar ExaMINATION,

Unfiltered water. , Filtered (or cleared) water.!
Colour Colour
Transparency Transparency
Taste Taste -
Smell ... e Smell o
Development of organized forms | Development of organized forms

Amount of ceration Nature of the deposit

—

II.—CarMicar ExaMiNaATION.

Grm. per litre.

Oxygen required for organic
Mineral ma.ttergxsz xx}xl %.tters*‘ .

+

MINERAL CONSTITUENTS,

Metals (or basic radicals). detd radicals.

i Chlorine
?ﬁii‘;;‘;ium oL Sulphuric acid S0,
(Amonium)® ... Nitric acid NO
Magnesium Nitrous acid N6 R
Calcium Phosphpnc _a.cld PO,

‘¢ Aluminjum Carbonic acid CO,
or glumina® ... Silica 810,
Iron Oxygen of silicat es O,
or ferric oxide”
Tot&l e
Total of basic and acid radicals.
Empirical formula. { Remarks.

Grm. per litre

Total ...
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INSTRUCTIONS.

1. When filtration or clearing is required the means used should be stated ‘* through paper,”
“* through a carbon filter,” ** ag filtered at the water works,” &c. L.

2. Ignition to be done at the lowest possib'ie temperature, especially when nitric acid is
present.

3. At a temperature of about 140° (just sufficient to cause a slight steam) with 5 of pure
sulphuric acid the permanganate solution should contain 0-:395 per litre ; each ¢. c. contains nearly
‘0004 = 0001 of active oxygen.

4. Potassium need not be sought for under ordinary circumstances.
5. Or ammonia. ‘
6. It is more convenient to give alumina Al, O,. o
7. If very small the ferric oxide and alumina may be bracketed together. Ferrous oxide is
very rare.
8. Any metal combined with silica will require oxygen to form a,silicate. If alumina has
been given as such it requires no oxygen ; magnesium or calcium will require oxygen.

Nore.—Quantities calculated indirectly by difference (e. g. Sodium) to be ma.rked “ calcu-
lated.”

Quantities which cannot be ‘determined accurately (e. g. Nitric acid) to be marked °° esti-
mated.”” o

*“ Traces” are only admissible for quantities below ‘0001, Small quantities estimated to be
not less than *0001 should be given in figures (““ estimated ” if necessary).

More than a fourth decimal figure should be avoided.

In making &n empirical formuls the acid and basic radicals (not being less than -0010) are to
be combined in the order given. (Ex. If there is an excess of chlorine after combining all the
sodium available, then it will be combined successively with magnesium and calcium ; if on the
contrary there is an excess of sodium over the quantity required for the chlorine, the sodium will
be combined successively with sulphuric acid, nitric acid, &e.). Carbonic acid if not actually deter-
mined will be assumed to exist in such quantity as will bring up the total to the amount of mineral
residue found by experiment, making allowance for the oxygen required for the silicates. The
remaining basic radicals will be combined with silica and the requisite amount of oxygen to form
silicic acid. '

If the analysts find any difficulty about this they may leave the empirical formula unfilled,
stating the difficulty in a brief memorandum attached to the form.

The Remarks should contain the analyst’s opinion as to the origin or character of the organic
matter, and as to the connexion, if any, between the mineral constituents of the water and organic
contamination, past or present. When a water is impure but of importance for the local water

. supply, some brief suggestions as to means of purification would be desirable. -

r————

Analyses stated in the form laid down,

Analyses stated according to chemical
as nearly as possible.

principles (correct).
The detail of the analysis is omitted,
only the formula is given.

—

1° Filtered water Jrom Ulsoor Tank.
Grm. per litre, Grm, per litre.
Insoluble— )
Silica ‘0231 Sodium chloride ... 0585
Caleium carbonate... 0780 Sodium sulphate ... -0059
Maguesium do. ... ‘0098 Sodium, magnesium, and alumi-
Oxide of iron .« very small. nium silicate ... 0498

Soluble— e . . . Calcium carbonate... . ‘0612
Calcium sulphate e none.

/¢/ 1 %aﬂ;}?m/
No. 283"

The Secretary to Government .
of India,

z @%Mﬁﬂm(f
Ser,

ot o i S T e e+




~

Magnesium sulphate
Sodium (as sulphate)

18¢]uble—
Silica .
Calcium carbonate...
Magnesium do.
. Oxide of iron
Soluble—
Calcium sulphate
Magnesium do.
Sodium (as sulphate)

E. J. Wright

none.
‘1171

et

+2280

Total mineral solids by expt.

2¢ Well tn 4. Co. Lines, 27th N. I.

‘0485
‘0767
none,
very small.

5605
1215
-6848

1-4920

Sodium chloride ‘...

Magnesium_ do.

Caletum  do. ...
Do. sulphate ...
Do. nifrate
Do. carbonate,..

Aluminium silicate

Total mineral solids by expt.

1754
1757

5640
1215
‘0734
0057
4814
0767
0678
1-3905
1-4057 -

(Signed) EDWARD NICHOLSON, Asst. Surgeon, R. A.,

Analyst of Waters, Mysore and Ceded Districts.
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" Forwarding, for the opinion of Iy Macnamara,
cersain questions raised by the Madras Analysts’
relating to the forms prescribed for recording the
results of waters analysed.« ‘
’ ’ i
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