


No. 65 M., 1lma Janvary 1896.

. GOVERNMENT OF MADRAS.

LOCAL AND MUNICIPAL DEPARTMENT.

Reap—again the following papers :—
" G.O., No. 93 M., dated 21st January 1895,

G.O., Mis. No. 1159 M., dated 20th July 1895.' :

Reap—also the following papers :— -

‘No. 2483-C.
Note by the Chief Engineer, Public Works Department.

[Proceedings in the Local and Municipal Department, Mis. No. 1159 M., dated 20th J uiy 1895.7

The undersigned does not consider that the increase is necessary at present ;

when it becomes necessary, it will probably be better+to obtain a complete apparatus
from England. . :

(Signed)  J. PENNYCUICK, Col, R.E,,
10¢h August 1895. Chief Engineer, P.W.D.

_ Transferred to the Local and Municipal Department with reference to G.0.,
Mis. No. 1159 M., dated 20th July 1895.

(Signed)  J. PENNYCUICK, Col,, R.E,,
Secretary to Government, P.W.D,
To the Local and Municipal Department.

Reference No. 1193, dated 24th August 1895, :

The Chief Engineer will be requested to give his opinion as to whether the 120
feet of boring rods referred to in paragraph 8 of the Sanitary Engineer’s letter can .
be obtained of safficiently good quality locally, or should be indented for from Europe.

(Signed) W. FRANCIS,
: . Ag. Under Secy. to Government.
To the Chief Engineer, Public Works Department.

No. 2863-C.
MEMORANDUM.

With reference to memorandum from the Local and Municipal Department,
No. 1193, dated 24th August 1895, the undersigned has the honour to state that it will
be more satisfactory to obtain the boring rods in question from England.

(Signed)  C. H. B. BURLTON,
8rd October 1895. Under Secy. to Gout., P.W.D.

To the Local and Municipal Department.

ST T——



2 No. 65 M., 11r8 Janvary 1896, j

From J. A. JONES, FEsq., MEM. INST. C.E., F.R.8.E, Sanitary Engineer to Governll
ment, to the Chief Secretary to Government, dated Fort St. George, 8th
October 1895, No. 2956.

With reference to G.0., No, 93 M., dated 21st January 1895, I have the honour
to report as follows. i

2. I visited Cochin in September and was fortunate enough to find the British
Resident there, from whom and Captain Dawson, Assistant Resident, I obtained
much assistance ; indeed it had been arranged through the Dewan of Cochin that
Mr. Hudson, the Chief Engineer, should be associated with me in my enquiries—for this
the thanks of Government are due to the Government of Cochin and the more so that
no permission had been previously asked for an officer to be allowed to investigate a
project in a Native State—a course which I was unaware ought to have been adopted.

3. With Mr. Hudson I proceeded inland as far as the laterite hills where fresh
water is to be found. The nearest point where we considered water in sufficient
quantity might probably be available is near the Rajah’s hill bungalow some miles
east of Tripondrum and about ten miles from Ernacolum—this town being separated
from Cochin by a backwater of two miles. There are several small backwaters between
Ernacolum and the hill bungalow.

4. Mr. Hormusji Nowroji in his letter embodied in G.0., No. 1628 M., dated 3rd
November 1894, was evidently under the impression that the laterite was near the
surface in Ernacolum, but the outcrop is, as above stated, ten miles from Ernacolum,
so that there would be little difference in the depth to be bored at Ernacolum or
Cochin to meet the laterite,

5. Atthe point indicated, Mr. Hudson and I considered that an experimental well
might be sunk to test the yield, and that if this was satisfactory, a gallery might then
be formed across the valley meeting at either side, the bases of the laterite hills form-
ing the valley referred to. The site is marked on the accompanying map. To carry
out such an experiment would cost about Rs. 5,800 calculated as follows :—

RS,
Sinking one well, 25 feet deep .. >3 o 93 b .+ 1,250
One curb including rods, carriage, &e., and erection .. 5 .« 1,000
Cement concrete in curbs s e i <t ‘i v 46
Laterite steining for the 20 feet diameter well o 5 .. 1,200
Cement plastering 54 oo e Vi o5 ) 675
Rails =% ek ol 3k {8 AT .o ¥ % 286
sundn-m . .. .o LR ] .. LR ] .. L} LR 143

4,600
Loan of pumps testing yield and other cost of experiments—sum .. 1,,200

¥

Total .. 5,800

f the riment is to be made, it would be advisable to arrange with the
ant of Cochin for Mr. Hudson to carry it out, and to this course he has no

oo, however, is what will be the expense of the scheme even if the
satisfactory. The work of laying pipes across two miles of back-
fioult one/and requires a specially-fitted barge and a steam dredger.
; jﬁj,rongh estimate of the work, and I do not believe it
it includes the cost of pipes for the conveyance only of water to
nd Mattancherry and the share of the Cochin Government,

e, is also noted ; in addition to this provision would
. Wor| Lintheﬂﬁt@m. i
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shown and the shares allocated.
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“Supposing that Government made a grant of half the proportionate cost, the
annual expenditure which the town of Cochin would have to meet would be —

RS,
.“ . ‘4—"%‘5&0 at 5'96 Per Oent. v . . . "o . 11,966

Pumping charges -1 i . o ek .. 5,500
Maintenance and repairs 7 ot gl i o .o 1000
Establishment .. =~ ,, . o Nisigel} ba ok <. 1,500

Total .. 19,966

9. It appears to me that (even if the Cochin Government agreed to join in the
scheme) the figures show that the cost is much above what Cochin (British) could
possibly meet even aided by a liberal grant from Government.

10. Should Government decide this to be the case there are three other schemes
which present themselves—

(1) Supply from the Periy4r river at Alwaye by pipes and pumping. This
would be more expensive than the scheme noted, because the distance is greater.

(2) Supply from Alwaye by properly designed “water in bulk ” steamers.

(3) By condensation. '

(4) The bored well scheme already in hand.

It is unnecessary to do more than refer to the Alwaye scheme as it would entail the
expenditure for 41 miles more pipe and 36 feet more lift than the scheme estimated,
and the Cochin Government’s share would be somewhat less owing to the omission of
Tripondrum.

As to proposal (2) self-propelling hopper barges to carry 300 tons cost about
£ 5,000 each—supposing the supply to Cochin were to be limited to 7% gallons or

say '&W = 589 tons, we should require say two such barges = £ 10,000, or

say Rs. 1,80,000, and there would be an additional charge for pumping machinery
in each ; this we might put down at Rs. 30,000, or say in all Rs. 2,40,000.

11. Pumping the above quantity of water in and out daily would cost Rupees
12,000 per annum. A service tank at sufficient elevation would cost Rs. 20,000.
The cost of transit might be taken at Rs. 40 daily or Rs. 14,600 per annum.

12. Supposing that Government in the case of Cochin went so far as to supply
the barges and that the municipality had to provide and maintain the remainder of

the scheme, the annual cost to the town would work out as follows :— .
RS.
Pll.m.' COStaSiD. ara, hll . L .o oP . 12,000
'I‘mnspi]:lgharges P grap 5 PN e 54 14,600
Interest on Rs. 51,750 or distribution cost including contingencies
at 596 per cent. .. oo oo .o <t e 3,084
Repairs and maintenance of pipes ., be I &% e 1,000
Establishment g e sk 54 3. s v 1,500

Total .. 32,184

This is much more expensive than the first scheme put forward even after a
grant of Rs. 2,40,000 to the municipality.

Condensation (3) is the next proposal. Suppose in this case the supply is
limited to 73 gallons per head and that 17,600 people are to be supplied, the fotal
would then be 132,000 gallons daily.

One set of apparatus to produce 12,000 gallons daily costs £4,000, therefore
for 132,000 = 4,000X '22 = £44,000, or say Rs. 7,92,000; this, without taking
into account that it requires 4% Ib. of wood to produce 16 Ib. or 16 gallons of
condensed water, places the plan of condensation altogether out of reach.

13. There then still remains the plan of a deep boring, and T must record my
deep regret as also that of many people in Cochin that Government have been advised
$o give up the attempt to procure water in this way.
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i 14. Undoubtedly the chemical analysis of the water so far as we have gone1s
z, not good, but even that analysis I am far from being satisfied with, and Mr. Locke
:

is also anxious to see some further attempt made with regard to the existing bore to

secure good water. I have drunk the water, it tastes good and is pleasant, it is
certainly better water than any other in Cochin. The water stands in the bore
\ pipe one to two feet above ground, and it seems a matter of the greatest regret
) that what I believe, and I think I have shown, to be the only practical scheme should
: have been stopped on the report of the Geological Department who do not profess to
have any basis whatever to go on for their advice. It was stated that rock might
be many thousand feet below the surface, but we don’t want to reach rock—we already
have the water above ground. Impervious beds of clay are just as good as rock.
15. 1 have asked Mr. Locke to have fresh samples of the water submitted to
' analysis after a longer time of pumping and at the same time to submit samples to
the Government Bacteriologist of the North-Western Provinces, Professor Hankin—
this will be a true test, and even then it is possible to purify the water by filtration—
probably Anderson Process would render it perfectly safe. It is mow perfectly
palatable.

16. I therefore, in view of all the facts I have stated, strongly urge Government
not to abandon the bore scheme, but to persevere even to 2,000 feet which is not at
all a great depth. The scheme has not had a fair trial, and now that it is really the
sole hope of Cochin I think that no effort should be spared to make it a success.

17. Meantime, until I hear from Government, I will not act on any order which
may be passed in the interval in reference to my No. 41.T. of 19th June 1895 regard-
ing the removal of the apparatus and purchase of new apparatus which is still
unanswered. .

APPENDIX.

Rovcn estimate of infiltration works, engine house, &o., at site near Rajah’s Hill bungalow, and
gpm for the conveyance of water to Tripoonitara, Ernacolum, ttancherry and British
ochin with the shares of the Cochin Government and British Cochin allocated.

Approximate :
—_ cost of Proportion. British Cochin
works. PO Cochin. Government.
»
Inmmﬁon 'O!'h. 7 e F 5 se e .o e 13.3,600 176 . 274 41':;.“) nﬁ.‘- 300
Pamps, boilers, &, including erection .. .. .. 46800 | 176: 274 18,300 28,500
Engine and boiler house and its appendages .. . ae 48,000 176: 274 18,800 29,200
Pipes from infiltration to Tripondram branch a1 < 1,02960 | 176: 274 40,260 62,700
Pipes from Tripondrum branch to Ernacolum braneh .. 1,63,020 | 176: 244 68,320 94.700
ipes from Ernacolum branch to backwater .. e ..| . 8580 | 176: 172 4,330 4,250
Pipes for backwater .. .. . w0 .o ol 11960 | 176, 172 60,500 59,140
Bntish Cochin main line ., o o AR 4 ol 61,480 N 51,480 3
Distribution works in Cochin - ,, oot | bov e we) o 45,000 a4 45:000 o
UUw orpobgrly, 6,91,080 | . |, 3,48,290
Contingencies ..|  1.04.670 d ' 58,250 a'?l'.i;g
LS
78 i - 800 4 : Total . 7,956,750 in 4,01,640 3,94,210
= i I 5 3 . e
% i o \_i ¥1q Annual cost of pumping ., 14,064 176: 274 5,500 8,664
\ . ' \ .
B A (Signed)  J. A. JONES,

nitary Engincer to Government.

=4 i L N T e 3 - ]
I““h,“*f ';.U 03 .

Reference No. 1646, dated 16th November (895,
: 8 will be forwarded to the Public Works Department with
whiriealog i e th
hgmaer may be asked to give his opinion as to whether hg
ﬂw pm t Cochin boring apparatus where it 18, or whether

. he considers the Sani

B R R A0E o s o !
would pull it up; supply the missin .

i 1 sbugpl g rods, and then keep it in store to be put to

-whatever use it may, hereafter be thought ad’visab]e; and irf the latter case wlll)e:;her

itto. -l‘easonablare.y Engineer’s estimate of Rs. 1,200 for raising it and carrying

w0 &Y i 2 (Signed)
To the Public Works Department,
“ehgg with papers in original (to be returned).

t 1HA - No. 65 M., 1110 January 1896, 5

W. W. PHILLIPS,
Ag. Asst. Secy. to Gout.

4 LTI
‘(-EA"‘: g EEL ——
4

Note by the Clief Engineer, Public Works Department.

The undersigned consid
remain where it is.

i bhad

ers that, for the present, atall events, the apparatus should

’ Signed : N M
26th November 1895, serg el NYCUI(C}’E';_/CE?;;Z};I;rE.,P W.D
, P.W.D.

—

No. 3724-C.

- Transferred to the Local and Municipal i i
, s : pal Department with reference to it -
randm;li No. 1646, dated 16th November 1895, the enclosures of which agellfe;g:vl?t(.)h

(Signed) ~ J. PENNYCUICK, Col. R.E.
28th November 1895. Secreta,ry to ’G'ovt., P, W.D,

To the Local and Municipal Department, with six enclosures.

————

OrpER—No. 65 M., dated 11th January 1896.

As the experimental boring at Cochin has not so far resulted in procuring a
water-supply for the town, and as the expenditure up to date, including the cost of
the apparatus, has exceeded Rs. 13,000, the Government is not prepared to continue
the experiment. The municipal council will therefore be informed that if it desires
to carry on the boring it must do so at its own cost, and that the existing apparatus
will be placed at its disposal. The depth reached at present is 325 feet, and some
of the boring rods have been broken; it is estimated that it will cost another
Rs. 5,000 to continue the boring to a depth of 400 feet, beyond which the existing
plant would not be effective, '

2. As the removal of the apparatus to Madras would entail considerable expen-
ditnre, the Government considers that for the present, at any rate, it should remain
where it is, but, as this course will involve a monthly expenditure on account of
watchmen to look after it, the Sanitary Engineer will be requested to report on the
30th June next how matters stand, and what he would propose to do, 1n ease no
further use can be found for the apparatus.

3. The other schemes which have been proposed are, owing to their great cost,
impracticable and the question of water-supply to Cochin must then, for the present,
be postponed. ' :

(True Extract.)

for Chief Secretary.

To the Chairman, Mﬁnioipal Couueil, Cochin.
,»  Collector of Malabar.
Sanitary Kngineer.
:; Public Works Department. .
-y . Financial Department.

Exd. Shaik Karim.
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Cochin Water-supply and Boring
Apparatus.

Informing, with remarks, the Municipal
Council, Cochin, that Government is not prepared
to continue the experimental boring at Cochin, - that
if it desires to continue the work it must do so at
its own cost, and that the existing apparatus will

be placed at its disposal.
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GOVERNMENT OF MADRAS, .
LOCAL AND MUNICIPAL DEPARTMENT.,

Reap—again the following papers :—
G.0., No. 93 M., dated 21st January 1895,
G.0., Mis. No. 1159 M., dated 20th July 1895."
Reap—also the following papers :—

No. 2483-C.
Note by the Chief Lngineer, Public Works Department.

[Proceedings in the Local and Municipal Department, Mis. No. 1159 M., dated 20th July 1895.]

The undersigned doés not consider that the increase is necessary at present ;
when it becomes necessary, it will probably be better to obtain a complete apparatus
from England.

(Signed) J. PENNYCUICK, Col, R.E,,
10tk August 1895. Chief Engineer, P.W.D.

—

Transferred to the Local and Municipal Department with reference to G.0.,
Mis. No. 1159 M., dated 20th July 1895,

(Signed) J. PENNYCUICK, Col, R.E,,
Secretary to Government, P.W.D,
To the Local and Municipal Department.

Reference No. 1193, dated 24th August 1895,

The Chief Engineer will be requested to give his opinion as to whether the 120
feet of boring rods referred to in paragraph 8§ of the Sanitary Engineer’s letter can
be obtained of safficiently good quality locally, or should be indented for from Europe,

(Signed) W. FRANC IS,
Ag. Under Secy. to Government.
To the Chief Engineer, Public Works Department.

No. 2863-C.
MEMORANDUNM,

With reference to memorandum from the Iocal and Municipal Dopartmeut,
No. 1193, dated 24th August 1895, the undersigned has the honour to state that 1t will
be more satisfactory to obtain the boring rods in question from England.

(Signed) C. H B. BURLTON,
3rd October 1895, Under Secy. to Govt., P.W.D.

To the Local and Municipal Department.

T
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From J. A. JONES, Esq., MEM. INST. C.E., F.R.S.E., Sanitary Engineer to Govern-
ment, to the Chief Secretary to Government, dated Fort St. Geeorge, 8th

October 1895, No. 2956.

With reference to G.0., No. 93 M., dated 21st January 1895, I have the honour
to repott as follows. ,

2. T visited Cochin in September and was fortunate enough to find the British
Resident there, from whom and Captain Dawson, Assistant Resident, I obtained
much assistance ; ihdeed it had been arranged through the Dewan of Cochin that
Mr. Hudson, the Chief Engineer, should be associated with me in my enquiries—for this
the thanks of Government are due to the Government of Cochin and the more so that
no permission had been previously asked for an officer to be allowed to investigate a
project in a Native State—a course which I was unaware ought to have been adopted.

3. With Mr. Hudson I proceeded inland as far as the laterite hills where fresh
water is to be found. The nearest point where we considered water in sufficient
quantity might probably be available is near the Rajah’s hill bungalow some miles
east of Tripondrum and about ten miles from Ernacolum—this town being separated
from Cochin by a backwater of two miles. There are several small backwaters between
Ernacolum and the hill bungalow.

4. Mr. Hormusji Nowroji in his letter embodied in G.0., No. 1628 M., dated 3rd
November 1894, was evidently under the impression that the laterite was near the
surface in Ernacolum, but the outerop is, as above stated, ten miles from Ernacolum,
so that there would be little difference in the depth to be bored at Ernacolum or
Cochin to meet the laterite,

5. At the point indicated, Mr. Hudson and I considered that an experimental well
might be sunk to test the yield, and that if this was satisfactory, a gallery might then
be formed across the valley meeting at either side, the bases of the laterite hills form-
ing the valley referred to. The site is marked on the accompanying map. To carry
out such an experiment would cost about Rs. 5,800 caleulated as follows :—

RS.

Sinking one well, 25 feet deep .. <1 o ie Hics ~UIT260
One curb including rods, carriage, &ec., and erection . . & s 1,000
Cement concrete in curbs Lo % i's o 3% o 46
Laterite steining for the 20 feet diameter well I L] .« 1,200
Cement plastering i e a oo " P .o 675
Rails . .o .- .s . ve e .o .. ‘286
Sundries .. 33 o .o ote ‘e ol o1 e 143

4,600

Loan of pumps testing yield and other cost of experiments—sum .. 1,200

Total .. 5,800

——

6. If the experiment is to be made, it would be advisable to arrange with the
Government of Cochin for Mr. Hudson to carry it out, and to this course he has no
objection,

7. The question, however, is what will be the expense of the scheme even if the
experiments were satisfactory. The work of laying pipes across two miles of back-
water will be a difficult one and requires a specially-fitted barge and a steam dredger,
I have in an appendix given a rough estimate of the work, and I do not believe it
can be done for less—it includes the cost of pipes for the conveyance only of water to
Tripoonitara, Ernacolum and Mattancherry and the share of the Cochin Government,
if they agreed to a joint ‘scheme, is also noted ; in addition to this provision would
have to be made for distribution works in these towns.

8. The cost of pumping is also shown and the shares allocated.

{
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s

——

Supposing that G_overnment made a grant of half the proportionate cost, the
annual expenditure which the town of Cochin would have to meet would be —

RS,
401,540
g 2 B.t 5.96 pﬁr Gent. .o . o0 I\f .o .. . 11,966
Pumping charges 3% e Sa £ - 5,500 . »
- Maintenance and repairs o .o ae .o “a .o 1,000
Establishment . , . .o R ‘o . ¢ 3 .. 1,500

Total .. 19,966
9. It appears to me that (even if the Coéhin Government agreed to join in the
scheme) the figures show that the cost is much above what Cochin (British) could
possibly meet even aided by a liberal grant ffom Government.

10. Should Government decide this to be the case there are three other schemes
which present themselves—

(1) Supply from the Periyir river at Alwaye by pipes and pumping. This
would be more expensive than the scheme noted, because the distance is greater.

(2) Supply from Alwaye by properly designed “ water in bulk ” steamers.

(3) By condensation.

(4) The bored well scheme already in hand.

Tt is unnecessary to do more than refer to the Alwaye scheme as it would entail the
expenditure for 4 miles more pipe and 36 feet more lift than the scheme estimated,
and the Cochin Government’s share would be somewhat less owing to the omission of
Tripondrum,

As to proposal (2) self-propelling hopper barges to carry 300 tons cost about
£ 5,000 each—supposing the supply to Cochin were to be limited to 7% gallons or

say W = 589 tons, we should require say two such barges = £ 10,000, or
say Rs. 1,80,000, and there would be an additional charge for pumping machinery

in each; this we might put down at Rs. 30,000, or say in all Rs. 2,40,000.

11. Pumping the above quantity of water in and out daily would cost Rupees
12,000 per annum. A service tank at sufficient elevation would cost Rs. 20,000.
The cost of transit might be taken at Rs. 40 daily or Rs. 14,600 per annum.

12. Supposing that Government in the case of Cochin went so far as to supply
the barges and that the municipality had to provide and maintain the remainder of
the scheme, the annual cost to the town would work out as follows : —

‘. RS.
Pumping cost as in paragraph 11 ., oo o e «s 12,000
''ransit charges ' — A a5 % o .. 14,600
Interest on Rs. 51,750 or distribution cost including contingencies

at 596 per cent. .. oo o BE . 3,084
Repairs and maintenance of pipes .. <2 iy 78 o 1,000
Establishment 3 8 = o S are S 1,500

Total .. 82,184

This is much more expensive than the first scheme put forward even after a
grant of Rs. 2,40,000 to the municipality.

Condensation (3) is the next proposal. Suppose in this ease the supply is
limited to 73 gallons per head and that 17,600 people are to be supplied, the total
would then be 132,000 gallons daily. y

One set of apparatus to produce 12,000 gallons daily costs £4,000, therefore
for 132,000 = 4,000 22 = £44,000, or say Rs. 7,92,000; this, withcut taking
into account that it requires 4% Ib. of wood to produce 16 Ib. or 1-6 gallons of
condensed water, places the plan of condensation altogether out of reach,

13. There then still remains the plan of a deep boring, and I must record my
deep regret as also that of many people in Cochin that Government have been advised
to give up the attempt to procure water in this way.

&
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14. Undoubtedly the chemieal analysis of the water so far as we have gone is
not good, but even that analysis I am far from being satisfied with, and Mr. Locke
is also anxious to see some further attempt made with regard to the existing bore to
secure good water. T have drunk the water, it tastes good and is pleasant, it is
certainly better water than any other in Cochin. The water stands in the bore
pipe one fo two feet above ground, and it seems a matter of the greatest regret
that what I believe, and I think I have shown, to be the only practical scheme should
have been stopped on the report of the Geeological Department who do not profess to
have any basis whatever to go on for their advice. It was stated that rock might
be many thousand feet below the surface, but we don’t want to reach rock—we already
have the water above ground. Impervious beds of clay are just as good as rock.

15. T have asked Mr. Locke to have fresh samples of the water submitted to
analysis after a longer time of umping and at the same time to submit samples to
the Government Bacteriologist of the North-Western Provinces, Professor Hankin—
this will be a true test, and even then it is possible to purify the water by filtration—
pr;)balélly Anderson Process would render it perfectly safe. It is now perfectly
palatable.

16. T therefore, in view of all the facts I have stated, strongly urge Government
not to abandon the bore scheme, but to persevere even to 2,000 feet which is not at
all a great depth. The scheme has not had a fajr trial, and now that it is really the
sole hope of Cochin I think that no effort should be spared to make it a success,

17. Meantime, until T hear from Government, I will not act on any order which
may be passed in the interval in reference to my No, 41-T. of 19th June 1895 regard-

ing the removal of the apparatus and purchase of new apparatus which is still
unanswered.

APPENDIX.

RovucH estimate of infiltration works, engine house, &e., at site near Rajah’s Hill bungalow, and
'pes.for the conveyance of water to Tripoonitara, Ernacolum, Mattaneherry and British
hin with the shares of the Cochin Government and British Cochin allocated.

Approximate X
o cost of Proportion, | British Cochin
works. Cochin. | Government.
RS.
Infiltration works. . e A . o oo (o 1,056,600 176: 274 RS. RS,
Pamps, boilers, &o., including erection Wi to.dice "46,800 176: 274 1481'333 23’233
Engine and boiler house and its appendages . , ¥ L~ 48,000 176: 274 18’800 29,200
Pipes from infiltration to Tripondrum branch -1 ! 1,02960 1 176: 3274 40’260 s
Pipes from Tripondram branch to Ernacolum branech Ao 1,63,020 176 : 244 68320 94,4 0
Pipes from Ernacolum branch to backwater .,  ,, A 8,580 176: 172 g ¥ 200
Pipes for backwater ., o . . Fe $s 1,19,640 176: 172 20560 69’150
British Cochin main line FE sor r Ve .. = 51,480 51,480 , 140
Distribution works in Cochin ,, AT 8 i 45,000 . pi e 34
.o :
Total”® ,. 6,91,080 | : 3.48
Contingencies .| ' 1,04670 L '58,280 b 1
Total ..["" 7,06,750 ¥ 4,01, 640 3,94,210
Annual cost of pumping 14,064 176: 274 . 5,500 e
| )

(Signed) J. A, JONES,
Sanitary Engincer to Government.

—_—

Reference No. 1646, dated 16th November 1895,

The above papers will be forwarded to the Public Works Depart i
request that _the Chief Engineer may be asked to give hig opinionp:: g;el:hzzgrt}:z
thinks it advisable to leave the present Cochin boring apparatus where it is, or whether

£ TR
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he would pull it up, supply the missing rods, and then keep it in store to be put to
whatever use it may hereafter be thought advisable ; and in the latter case whether
he considers the Sanitary Engineer’s estimate of Rs. 1,200 for raising it and carrying
it to Madras reasonable, ,
(Signed)  'W. W. PHILLIPS,
Ag. Asst. Secy. to Govt.

To the Public Works Department,
with papers in original (to be returned).

Note by the Chief Engineer, Public Works Department.

The undersigned considers that, for the present, at all events, the apparatus should
remain where it is.

(Signed) J. PENNYCUICK, (ol., R.E.,
26th November 1895, Chief Engineer, P.W.D,

—_—

No. 8724-C.

Transferred to the Local and Municipal Department with reference to its memo-
randum, No. 1646, dated 16th November 1895, the enclosures of which are herewith
returned.

(Signed) J. PENNYCUICK, Col., R.E.,

28th November 1895. Secretary to Gouvt., P.W.D.

To the Local and Municipal Department, with six enclosures,

—_——

Orper—No. 65 M., dated 11th January 1896.

As the experimental boring at Cochin has not so far resulted in procuring a
water-supply for the town, and as the expenditure up to date, including the cost of
the apparatus, has exceeded Rs. 13,000, the Government is not prepared to continue
the experiment. The municipal council will therefore be informed that if it desires
to carry on the boring it must do so at its own cost, and that the existing apparatus
will be placed at its disposal. The depth reached at present is 325 feet, and some
of the boring rods have been broken; it is estimated that it will cost another
Rs. 5,000 to continue the boring to a depth of 400 feet, beyond which the existing
plant would not be effective. .

2. As the removal of the apparatus to Madras would entail considerable expen-
ditnre, the Government considers that for the present, at any rate, it should remain
where it is, but, as this course will involve a monthly expenditure on account of
watchmen to look after it, the Sanitary Engineer will be requested to report on the
30th June next how matters stand, and what he would propose to do, 1n case no
further use can be found for the apparatus.

3. The other schemes which have been proposed are, owing to their great cost,
impracticable and the question of water-supply to Cochin must then, for the present,
be postponed.

(True Extract.)

J. F. PRICE,
Chief Secretary.

To the Chairman, Municipal Counecil, Cochin.
»  Collector of Malabar, "
,» Sanitary Engineer.
:, Public Works Department.
» Financial Department.

Exd. Shaik Kari
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Cochin Water-supply and Boring
Apparatus,

Informing, with remarks, the Municipal
Council, Cochin, that Government is not prepared
to continue the experimental boring at Cochin, that
if it desires to continue the work it must do so at
its own cost, and that the existing apparatus will
be placed at its disposal.
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GOVERNMENT OF MADRAS.

LOCAL AND MUNICIPAL DEPARTMENT.

Reap—again the following papers :—
G.0., No. 93 M., dated 21st January 1895,
G.0., Mis. No. 1159 M., dated 20th July 1895.
Reap—also the following papers :——

No. 2483-C.
Note by the Chief Engineer, Public Works Department.
[Proceedings in the Local and Municipal Department, Mis. No. 1159 M., dated 20th J uly 1895.]

The undersigned does not consider that the increase is necessary at present ;
when it becomes necessary, it will probably be better to obtain g complete apparatus
from England. ;

(Signed) J. PENNYCUICK, Col,, R.E.,
102k August 1895. Chief Engineer, P.W.D.

———

Transferred to the Local and Municipal Department with reference to G.0.,
Mis. No. 1159 M., dated 20th July 1895.

(Signed) J. PENN YCUICK, Col,, RE,
Secretary to Government, P, W,D,
To the Local and Municipal Department.

——

Reference No. 1193, dated 24th August 1895,

The Chief Engineer will be requested to give his opinion as to whether the 120
feet of boring rods referred to in paragraph § of the Sanitary Engineer’s letter can
be obtained of safficiently good quality locally, or should be indented for from Europe,

(Signed) W. FRAN CIS,
4Ag. Under Secy. to Government,
To the Chief Engineer, Public Works Department.

No. 2863-C.
MEeMorANDUNM,

With reference to memorandum from the Local and Municipal Department
No. 1193, dated 24th August 1895, the undersigned has the honour to state that it will
be more satisfactory to obtain the boring rods in question from England.

(Signed) C. H. B. BURLTON :
3rd October 1895, Under Secy. to Govt., P.W.D.

To the Local and Municipal Department.

.
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From J. A. JONES, Esq., MEM, INST. C.E., F.R.S.E., Sanitary Engineer to Govern-
ment, to the Chief Secretary to Government, dated Fort St. George, 8th
October 1895, No. 2956.

With reference to G.0., No. 93 M., dated 21st January 1895, I have the honour
to report as follows. ‘

2. I visited Cochin in September and was fortunate enough to find the British
Resident there, from whom and Captain Dawson, Assistant Resident, I obtained
much assistance ; indeed it had been arranged through the Dewan of Cochin that
Mr. Hudson, the Chief Engineer, should be associated with me in my enquiries—for this
the thanks of Government are due to the Government of Cochin and the more so that
no permission had been previously asked for an officer to be allowed to investigate a
project in a Native State—a course which I was unaware ought to have been adopted.

3. With Mr. Hudson I proceeded inland as far as the laterite hills where fresh
water is to be found. The nearest point where we considered water in sufficient
quantity might probably be available is near the Rajah’s hill bungalow some miles
east of Tripondrum and about ten miles from Ernacolum—this town being separated
from Cochin by a backwater of two miles. There are several small backwaters between
Ernacolum and the hill bungalow.

4. Mr. Hormusji Nowroji in his letter embodied in G.0., No. 1628 M., dated 3rd
November 1894, was evidently under the impression that the laterite was near the
surface in Ernacolum, but the outerop is, as above stated, ten miles from Ernacolum,
so that there would be little difference in the depth to be bored at Ernacolum or
Cochin to meet the laterite.

5. At the point indicated, Mr. Hudson and I considered that an experimental well
might be sunk to test the yield, and that if this was satisfactory, a gallery might then
be formed across the valley meeting at either side, the bases of the laterite hills form-
ing the valley referred to. The site is marked on the accompanying map. To carry
out such an experiment would cost about Rs, 5,800 calculated as follows :—

Sinking one well, 25 feet deep .. ‘s oo .3 ! .« 1,250
One curb including rods, carriage, &ec., and erection ', . L «. 1,000
Cement concrete in curbs s .@ 3o e - o 46
Laterite steining for the 20 feet diameter well oo A1 «» 1,200
Cement plastering .o boo Ei .s oo »s o'e 675
Rails . .o . . . .o oo .o . 286
Sundries . .. .. L .. . L L ] L 143

4,600

Loan of pumps testing yield and other cost of experiments—sum ., 1,200

—_—

Total .. 5,800

—_—

6. If the experiment is to be made, it would be advisable to arrange with the
Government of Cochin for Mr. Hudson to carry it out, and to this course he has no

objection.

7. The question, however, is what will be the expense of the scheme even if the
experiments were satisfactory. The work of laying pipes across two miles of back-
water will be a difficult one and requires a specially-fitted barge and a steam dredger.
I have in an appendix given a rough estimate of the work, and T do not believe it
can be done for less—it includes the cost of pipes for the conveyance only of water to
Tripoonitara, Ernacolum and Mattancherry and the share of the Cochin Government,
if they agreed to a iloint scheme, is also noted ; in addition to this provision would
have to be made for distribution works in these towns.

8. The cost of pumping is also shown and the shares allocated.
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Supposing that Government made a grant of half the proportionate cost, the
annual expenditure which the town of Cochin would have to meet would be —

Rs.

M '4’—0;’—510 at 5'96 per cent, L« o ¥ = i RS 1
Pumping charges b4 .o .o X .o s .o 8,500
Maintenance and repairs she s p o Ythan® e oot a1 1LO00

Est&bliﬂhment L oew . .. L] .. .. LA LN 1’500

—ddiads

Total .. 19,966
9. It appears to me that (even if the Cochin Government agreed to join in the
scheme) the figures show that the cost is much above what Cochin (British) could
possibly meet even aided by a liberal grant from Government.

10. Should Government decide this to be the case there are three other schemes
which present themselves—

(1) Supply from the Periydr river at Alwaye by pipes and pumping. This
would be more expensive than the scheme noted, because the distance is greater.

(2) Supply from Alwaye by properly designed  water in bulk ” steamers.

(3) By condensation.

(4) The bored well scheme already in hand.

It is unnecessary to do more than refer to the Alwaye scheme as it would entail the
expenditure for 41 miles more pipe and 86 feet more lift than the scheme estimated,
and the Cochin Government’s share would be somewhat less owing to the omission of
Tripondrum,

As 1o proposal (2) self-propelling hopper barges to carry 300 tons cost about
£ 5,000 each—supposing the supply to Cochin were to be limited to 7% gallons or

say ﬂ%i = 589 tons, we should require say two such barges — £ 10,000, or
say Rs. 1,80,000, and there would be an additional charge for pumping machinery

in each; this we might put down at Rs. 80,000, or say in all Rs. 2,40,000.

11. Pumping the above quantity of water in and out daily would cost Rupees
12,000 per annum. A service tank at sufficient elevation would cost Rs. 20,000.
The cost of transit might be taken at Rs. 40 daily or Rs. 14,600 per annum.

12. Supposing that Government in the case of Cochin went so far as to supply
the barges and that the municipality had to provide and maintain the remainder of
the scheme, the annual cost to the town would work out as follows :—

RS.
Pumping cost as in paragraph 11 ., e be .o .o 12,000

"[ransit charges 5 e ‘s e S S 14,600
Interest on Rs. 51,750 or distribution cost including contingencies

at 596 per cent. . v o . . . 3,084
Repairs and maintenance of pipes .. i e A % 1,000
Establishment P Ak B e 4 % e 1,500

—_—

Total .. 32,184

This is much more expensive than the first scheme put forward even after a
grant of Rs. 2,40,000 to the municipality.

Condensation (3) is the next proposal. Suppose in this case the supply is
limited to 73 gallons per head and that 17,600 people are to be supplied, the total
would then be 132,000 gallons daily.

One set of apparatus to produce 12,000 gallons daily costs £4,000, therefore-
for 132,000 = 4,000 22 = £44,000, or say Rs. 7,92,000; this, withcut taking
into account that it requires 44 lb. of wood to produce 16 Ib. or 16 gallons of
condensed water, places the plan of condensation altogether out of reach.

13. There then still remains the plan of a deep boring, and I must record my
deep regret as also that of many people in Cochin that Government have been adyised
to give up the attempt to procure water in this way.



BNt e LRSS
———
v R s o 0o T OGS

4 No. 65 M., 11ra Janvany 1896.

~ AM%M

14. Undoubtedly the chemica] analysis of the water so
not good, but even that analysis I am far from being satisfied wit d
18 also anxious to see some further attempt made with regard to the exist
Secure good water. I have drunk the water, it tastes good and _1

certainly better water thap any other in Cochin

Pipe one to two feet above ground, and it seems g matter of
that what I believe, and I think I'have shown, to be the only practical

have been stopped on the report of the Geological Department who do not
It was stated that po,
be many thousand feet below the surface, but we don’t want to reach rock.
have the water aboye ground. Impervious beds of clay are just as good as

15. T have asked My, Locke to have fresh samples of the water sub
analysis after 5 longer time of pumping and at the same time to submit g

have any basis whatever to g0 on for their adyice,

the Government Bacteriologist of the N orth-Western Provinces,

this will be true test, and evep then it is possible to purify the water by il
ectly safe.

Probably Anderson Process would render it perf
palatable.

16. T therefore, in view of all the facts T haye stated, stron

not to abandon the bope scheme, but to pers
all a great depth. The Scheme has not haq

Infiltration works. o .o e

Pum_ps, boilers, &e., includin.g erection e
ngine and hoiler house and jtg appendageg |,
ipes from infiltration to Tripondrum branch

Pipes from Tripondram branch to Ermnacolum h Ease

Pipes from Ernagolam branch to backwater “branoh
pes for backwater e . . poso
pritish Cochin main lins ™" - ** b i
Distribution works in Goahin s
,000

. Total
Contmgencies A
Total .
Annua] gt of Pumping

Reference N 0. 1646, dateq

The above Papers wil]

be f ;
request that the Ch .2€ 1orwardeq ¢, the Pubj;

evere even to 2,000

o
£ 't |
h .t‘]r ]

Professor F

|

176: 974 Tir~ 26,500
176: 994 18,809
: 29
};ﬁ 274 40,260 62,,1283
176: a4 68,329 94,700
s 172 5830 4,250
: 0,500 59
e 51,480 e
46,000 :
T kst |
3,48,290 3,42,790

O] -

It is nol'/y

gly urge Government

Bl feetwhiohilnotlt
a 1air tria that it is pe

sole hope of Cochin T think that no effort should be spay -y nov;k yry o !'B@Ily’the
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he would pull it P, Supply the missing rods and then keep it in store to be put to
whatever use it may egga%’ter be thought ad’VisabIe; and in the latter ca.t:le whether
. dirs itary Engineer’s estimate of Rs. 1,200 for raising it an carrying
it to Madras reasonab]o, e

| , (Signed) ~ W. W. PHILLIPS,

Ag. Asst. Secy. to Goot.
To the Public Works Department,
with papers in original (to be returned),

.
— —

 Note by the Chief Lngincer, Public Works Department. :
The undersigned congiders that, for the present, atall events, the apparatus should

remain where it is

(Signed i PENNYCUICK, Col, R.E,
261h November 1895, ) : Chief” Engineer, P. W.D.

Transferred to th, . :
randum, No. 1646, dated 16th Novembor 1895, the enclosures of which are herewith
refurned.

Signed J. PENNYCUICK, Col,, R.E.,
28th November 1895, g 8 Se’creta’ry Zo Govt., P.W.D, :

To the Local and Municipal Department, with six enclosures,

I————

Orper—No. 65 M., dated 11th January 1896.

As the experimental boring at Cochin has not so far reSI.llteld dllill PI;%(;UZIOI;% osfl
water-supply for the town, and as the expenditure up to date, inclu 2 dg o ok of
the apparatus, has exceeded Rs, 1 ;000, the Government is not Pl;fp:ia e
the expeu'imm’xt. The municipal couneil will therefore l()ie tlﬁf:rtlillz e 2 umiu e

) ca “the boring it must do so at its own cost, and that t
to.lnrgyplo;:g ezan; i?sn%isposal. The depth reached at present is 325 I{eiz,sz.n;in ::111!;:
v? the boring rods have been broken ; it is estimated that it vl?ich‘ A
%s 5,000 to continue the ‘boring to a depth of 400 feet, beyond w
s By 1 |

uld not be effective. : ; 3
plantzw?As the removal of the apparatus to Madras would entail . :o;ltslglell‘;aull)(lie iexpemam?
dit .the Government considers that for the present, at any rgi , 1’1r ol
wh,e:::’it is, but, as this course will inv}glvq a mon'tllflge efé);?ested Tt e U

it, the Sanitary Engineer wi ]
;V(?t%hﬁfxg tze?toﬁlggell‘nl:%tgrs st:sd, éynd what he would propose to do, in case no
be found for the apparatus. : :
futh;r ;fec::her schemes which have been proposed are, owutxgth:::l ﬂfl:;rthgg;i :;):::
imprau;ticable and the question of water-supply to Cochin mus 1y
P st (True Extract.)
J. F. PRICE,
Chief Secretary,

i ici il, Cochin.
Chairman, Municipal Couneil,
g, Collector of Malabar.
i Engineer.
:: ]s?:xji)lﬁo orli;‘ui)epartment.
»  Financial Department.

Exd, Bhaik Karim,



— S B

No. 66 M., 11te Janvary 1896,

-~ @obt. of {1896} g¥ladrus.

LOCAL AND MUNICIPAL.

e —

GOVERIN\TMENT OF.MADRAS. .

LOCAL AND- MUNICIPAL DEPARTMENT.

|
l Reap—again the following papers : —

1 - G.0., No. 93 M., dated 21st January 1895."
i G.0., Mis. No. 1159 M., dated 20th July 1895.’

Reap—also the following papers :—

»

|
A | St No. 2483-C.
; !; Note by the Chief Engincer, Public Works Degartment.
|

Reed. Enel, a [Proceedings in the Local and Municipal Department, Mis. No. 1159 M., dated 20th July 1895.]

The undersigned does not consider that the increase is necessary at present ;
when it becomes necessary, it will probably be better to obtain a complete apparatus
from England. :

G.0., No. 65 M., 11th Jan, 1896. g 104 August 1895.

(Signed) “J. PENNYCUICK, Col., R.E.,
‘ _ Chief Engineer, P.W.D.

‘ Transferred to the Local and Municipal Department with reference to G.O.,
| Mis. No. 1159 M., dated 20th July 1895.

" . 4 (Signed) J. PENNYCUICK, Col., R.E.,
Secretary to Government, P, W.D.

1 To the Local and Municipal Department.
JANUARY. ( ,

i : Reference No. 1193, dated 24th August 1895.

_ The Chief Engineer will be requested to give his 'opim'on as to whether the 120
feet of boring rods referred to in paragraph 8 of the Sanitary Engineer’s letter can
be obtained of sufficiently good quality locally, or should be indented for from Europe.

: (Signed)  'W. FRANCIS,
Ag. Under Secy. to Government,

A,

To the Chief Engineer, Public Works Department.

No. 2863-C.

‘ | ¢ , MEMORANDUM.
s !
Cochin Water- supply and Boring ! With reference to memorandum from the Local and Municipal Department,
Apparatus. No. 1193, dated 24th August 1895, the undersigned has the honour to state that it will
Tnforming,  ‘with _semscke. . The. Manissel { : be more satisfactory to obtain the boring rods in question from England.
Council, Cochin, that Government is not prepared | (Signed) C. H. B. BURLTON
to continue the experimental boring at Cochin, that B SO v :
if it desires to oonli)%inue the wog;nigtamust d(lxl’ 80 :t Srd Gcloder 1835. Under &ccy. to Govt., P.W.D,

its own cost, and that the existing apparatus will ' Tothe Local and Municipal Department.
be placed at its disposal. i . w _ . i
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From J. A. J ONES, Esq., MEM. INST. C.E., F.R.8.E., Sanitary Engineer to Govern-

ment, to the Chief Secretary to Government, dated Fort St George, 8th
October 1895, No. 2956. S

With reference to G.0., No. 93 M., dated 21st January 1895, I have the honour
to report as follows. : o

"~ 2. T visited Cochin in ‘September and was fortunate enough to find the British
Resident there, from whom and Captain Dawson, " Assistant Resident, I obtained
much assistance ; indeed it had been arranged through the Dewan of Cochin fhat
Mr. Hudson, the Chief Engineer, should be associated with me in my enquiries—for this
the thanks of Government are due to the Government of Cochin and the more so that
no permission had been previously asked for an officer to be allowed to investigate a
project in a Nativé State—a course which I was unaware ought to have been adopted.

3. With Mr. Hudson I proceeded inland as far as the laterite hills where fresh
water is to be found. The nearest point where we considered water in sufficient
quantity might probably be available is near the Rajah’s hill bungalow some miles
east of Tripondrum and about’ ten miles from Ernacolum —this town being separated
from Cochin by a backwater of two miles, There are several small backwaters between
Ernacolum and the hill bungalow.

4. Mr. Hormusji Newroji in his letter embodied in G.0., No. 1628 M., dated 3rd
November 1894, was evidently under the impression that the laterite was near the
surface in Ernacolum, but the outcrop is, as above stated, ten miles from Ernacolum,
so that there would be little difference in the depth to be bored at Ernacolum or
Cochin to meet the laterite, :

. 9. At the point indicated, Mr. Hudson and I considered that an experimental well
might be sunk to test the yield, and that if this was satisfactory, a gallery might then
be formed across the valley meeting at either side, the bases of the laterite hills form-
ing the valley referred to.” The site ig marked on the accompanying map, To carry
out such an experiment would cost about Rs, 9,800 calculated as follows :—

: RS.
' avTose A ntr o280 .

Sinking one well, 25 feet deep .. : i ale
One curb inclnding rods, carriage, &e., and erection ., 3d et 00

Cement concrete in curbs oe &5 4 - os o' 46
Laterite steining for the 20 feet diameter well 3 i S ECY 200
Cement plastering W8 oy Ve i e 8 60 675

Rails i s % o3 o S0 .o SelBUtist 286
Sundries .. ~- oo .o o o e .o 143

4,600
Loan of pumps testing yield and other cost of experiments—sum .. 1,200

Total .., 5,800

6. If the e)'(periment is to be made, it would be advisable to arrange with the
Government of Cochin for Mr. Hudson to carry it out, and to this course he has no
objection.

if they agreed to a joint scheme, is also noted; in addition to this provision would -

have to be made for distribution works in these towns.
8. The cost of pumping is also shown and the shares allocated. =

A

e T

No. 65 M., 11te Jaxuary 1898, Vgt
e ot s T ABSEELRS T SER bl

Supposing that Government made a grant of half the proportionate ocost, the
annual expenditure which the town of Cuchin wbuld have to wmeet would be —

Rs.

. 4’0;’5.40 at 5°96 per cent. s e ) i A '. . . 11,968
Pumping charges 4 T e 2.4 iy i 0o 5,500 . e
intenance and repairs .o .o e ve g .o 1,000
Establishment . | &% % 5 L8 S o i 1,500 .

Total ‘.. 19,965
9. It appears to me that (even if the Cochim Government agreed to join in the
scheme) the figures show that the cost is much above what Cochin (British) could
possibly meet even aided by a liberal grant from Government.

10. Should Government decide this to be the c;se there are three other'schemes
which present themselyves— ‘

(2) Supply from Alwaye by properly designed “ water in bulk steamers.
(3) By condensation.
(4) The bored well scheme already in hand. . .
It is unnecessary to do more than refer fo the Alwaye scheme as it would entail the
expenditure for 41 miles more pipe and 36 feet more Tift than the scheme estimated,
and the Cochin Government’s share wonld be somewhat less owing to the omission of

- Tripondrum,

As 1o proposal (2) self-propelling hopper barges to carry 300 tons cost about
£ 5,000 each—supposing the supply to Cochin were to be limited to 71 gallons or

say % ==.589 tons, we should require say two such barges = £ 10,000, or

say Rs. 1,80,000, and ' there would be an additional charge for pumping machinery
in each; this we might put down at Rs. 30,000, or say in all Rs. 2,40,000.

11. thping the above quantity+of water in and out daily would cost Rupees
12,000 per annum. A service tank at sufficient elevation would cost Rs, 20,000.
The cost of transit might be taken at Rs. 40 daily or Rs. 14,600 per annum.

~12. Supposing that Government in the case of Cochin went so far as to supply
the barges and that the municipality had to provide and maintain the remainder of
the scheme, the annual cost to the town would work out as follows :—

RS,
Pumping cost as in paragraph 11 ., Y. ow . lew e 19,000

'I'ransit charges s s . ol A% e . 14,600
Interest on Rs. 51,750 or distribution cost ineluding contingencies
at 596 per cent. .. : o .o 3,084

Repairs and maintenance of i)ipes i Wk fe &3 1,000
Establishment e o = Wit e e s 1,500

—

Total .. 32,184

This is much more expensive than the first scheme put forward even after a’
grant of Rs. 2,40,000 to the municipality, :

Condensation (3) is the next proposal. Suppose in this case the supply is
limited to 71 gallons per head and that 17,600 people are to be supplied, the total

- would then be 132,000 gallons daily.

One set of apparatus to produce 12,000 gallons daily costs £4,000, therefore
for 132,000 = 4,000% 132 < £44,000, or say Rs. 7,92,000; this, without taking
into account that it requires 4z 1b. of wood to produce 16 1b. or 16 gallons of
condensed water, places the plan of condensation altogether out of reach.

13. There.then still remains the plan of a deep boring, and I must record my
deep regret as also that of many people in Cochin that Government haye been gdvised
to give up the attempt to procure water in this way. -
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14. Undoubtedly the chemical analys;
| .cal analysis of the water go : i
i]:o:lggofn’x l;::s e;;\;ezlee thgmanaflgrstng I axtn far from being satisfied 8:"1:;, :t(:dhg:. gfz:kles
. e er attempt made with d to isti
secure good water. I have drunk the water, it taste:egzzd anfihz;sm;:galgagngo l:: ti(s)

that what I believe, and I think T have shown, to b i
) e th nl
}l;::g :Iele;nbi:).ppedho? the :eport of the Geolog,inal Dep:rt.;ne{ﬂ;p ?ﬁ%ﬁ ;(if;e?:o;?;ultg
18 whatever to go on for thejr advice. It ted i
be many thousand feet below the surface, but : e e rock.aheamlght
, we don’t want t —
have the water above ground. Im&ervic,)ns beds of clay alll-e jz::a a(;hgf)?)c;t as chk. v

15. T have asked Mr Locke to have fresh
. ' Ir. ; samples of the wat i
:}?a]g}sm after a longer time of pumping and at the szl;me time to sfll?;i:u:gr:tig :3
¢ Govérnment Bacteriologist of the N orth-Western Provinces, Professor Halfkin—

this will be a true test, and even then it ig i i
possible to purify the wat ion—
probably Anderson Process would render it pe'rfectII)y szfe. elv;aigr 111)3"31 ;)r::flg(l:tly

not to abandon the bore scheme, but to persevere even to 2,000 feet which 18 not at

all a great depth. The sch ha ir tri .
sole hope of Cochin T think i]llll:t b st aa ot are really the

Infiltration works. A ‘e - e
Pumps, boilers, ‘&o, including ereotion" b4+, L $1,500 6
st ! ’ L s - .. ’ . 64
P plinay Ttes ] D | e | wesat | g | He
n : :
b i L) LR * ; 2
I15)"1pes £rom Tripondrum branch to Ernacolum branch A5 11’23’333 {;3 Yo 34 s 63: ';2'33
Pig:ﬁ f(r):n:) mm branch to backwater ,, . W "8,580 176 f;;, 88,220 94,700
' S al r .. .. . e ; : 4’ 33
British Cochin main line e oo o bl Liphe 176: 173 0 503 53’260
Distribution works in Cochin L QI 0NE G e 251’333 . 51,480 1140
.- ! ¥ 4500 [
Total 6,91,080 —
Contingencies 4 1,04,670 3’;3’ ggg 8 g’ 190
b 1250 420
Total .| 795750 il o —
: s . 4,01,540 8,94,210
Annual cost of pumping | 14,064 176 27T ST —

: ¢ 5,600 8,564

(Signex_i) J. A. JON ES,
Sanitary Engincer to Government,

—

Reference No, 1646, dated 16th November 1895,

The above papers will be forwarded to the Pypj; ;
mnks 1t advisable to leave the present Cochin boring apparatys where it ;.)F ‘:r ::i’te;'hbe
) ether

3 e e e A AN P
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he would pull it up, supply the missing rods, and then keep it in store to be put to
whatever use it may hereafter be thought advisable ; and in the Jatter case whether
he considers the Sanitary Engineer’s estimate of Rs, 1,200 for raising it and carrying

it to Madras reasonable.

(Signed) W. W. PHILLIPS,
Ayg. Asst. Secy. to Gont.

To the Public Works Department,
with papers in original (to be returned).

——

Note by the Chief Engincer, Public Works Department.

The undersigned considers that, for the present, atall events, the apparatus should
remain where it is.

(Signed) J. PENNYCUICK, (ol, R.E.,
261k November 1895, Chief Engineer, P.W.D.,

—_—

, No. 3724-C.
Transferred to the Local and Municipal Department with reference to its memo-
randum, No. 1646, dated 16th November 1899, the enclosures of which are herewith

returned.
(Signed) J. PENNYCUICK, Col., R.E.,
28th November 1895. Secretary to Govt., P.W.D.

To the Local and Municipal Department, with six enclosures.

OrpEr—No. 65 M., dated 11th January 1896.

As the experimental boring at Cochin has not so far resulted in procuring a
water-supply for the town, and as the expenditure up to date, including the cost of
the apparatus, has exceeded Rs. 13,000, the Government is not prepared to continue
the experiment. The municipal council will therefore be informed that if it desires
to carry on the boring it must do so at its own cost, and that the existing apparatus
will be placed at its disposal. The depth reached at present is 325 feet, and some
of the boring rods have been broken ; it is estimated that it will cost another
Rs. 5,000 to continue the boring to a depth of 400 feet, beyond which the existing
plant would fot be effective.

2. As the removal of the apparatus to Madras would entail considerable expen-
diture; the Government considers that for the present, at any rate, it should remain
where it is, but, as this course will involve a monthly expenditure on account of
watchmen to look after it, the Sanitary Engineer will be requested to report on the

~30th June next how matters stand, and what he would propose to do, 1n case no

further use can be found for the apparatus.
3. The other schemes which have been proposed are, owing to their great cost,
impracticable and the question of water-supply to Cochin must then, for the present,

be postponed.
(True Extract.)

J. F. PRICE,
Chief Secretary.

- To the Chairman, Municipal Couneil, Cochin.
Collector of Malabar,

Sanitary Engineer.

Public Works Department.

Financial Department,

»
»
»
”

Exd, Shaik Karim,
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