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PU BLIC WORKS DEPARTMENT.

MEMORANDUM.

S Wﬁfao F, e
” S . ‘

and Municipal Department,

Dated Madras, z2g

: ‘Memorandum from the Local

No. 1646 dated 16th November 1895.

—

Note by the Chief Engineer,P.W.Department,dated

26th November 1895:

133 undersigned considers that for the present at

all events, the apparatus should remain where it is.

(Signed) John Pennycuick, Col. s ReEss

Gpief &Engineer, P. W.Dept.

rransferred to the Local and Municipal Department

1646 dated 16th November 1895,

[}

with reference to its memo No.

the enclosures of which are herewith returned.

: »
Colonel, R4,

Secretary to Government,P.W.Dept.

with

The Local & Municipal Dept.,
6 enclosures.
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Received '1 92 AUR. S

SUBJECT.
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= Transferred to the Local and Municipal Departm

A A A e AR AR N 2T

No. 65 M., 11t JANUARY 1896.

GOVERNMENT OF MADRAS.

LOCAL AND MUNICIPAL DEPARTMENT.

e iy

Reap—again the following pai)ers —

. .
G.0., No. 93 M., dated 21st January 1895.
~G.0., Mis. No. 1169 M. dated 20th July 1895.

* Reap—also the following papers :——

No. 2483-C.
Chicf Engineer, Public Works Department.
unicipal Department, Mis. No. 1159 M., dated 20th July 1895.]

or that the increase is necessary at present;
ably be better to obtain a complete apparatus

Note by the

[Prooeeﬂings in the Liocal and M

The undersigned does not consid
when it becomes necessary, it will prob

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

 —

ent with_ reference to G.O.,

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.

P

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 pa:ragraph 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.

To the Chief Engineer, Public Works Department.

——

No. 2863-C.

y MEMORANDUM.
With reference to memorandum from the Local and Municipal Department,
honour to state that it will

No. 1193, dated 24th August 1895, the undersigned has the
be more satisfactory to obtain the boring rods in question from England.
: (Signed)  C. H. B. BURLTON,

8rd October 1896. Under Secy. to Govt., P.W.D.

To the Local and Municipal Department.
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; SR e S RN
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.

i ﬂ]é—’ﬁ—‘i-o at 596 per cent. oo oo .o .. . 11,966
Pumping charges ok A . oo s .. 5,500
Maintenance and repairs P BRW #0950 <3 .. . 1,000

- .. L L .. .. 1’500

Establishment .. AF
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 rive
would be more expensive than the scheme noted,
(2) Supply from Alwaye by properly designe

(3) By condensation. A
(4) The bored well scheme already in hand. : .
the Alwaye scheme as it would entail the

Tt is unnecessary to do more than refer to ( .
expenditure for 44 miles more pipe and 36 feet more lift than the scheme estimated,
and the Cochin Goovernment’s share would be somewhat less owing to the omission of
Tripondrum.

As to proposal (2) self-prope
£ 5,000 each—supposing the supp
say ~LS0XTIXI0. — 589 tons, we sh

r at Alwaye by pipes and pumping. This
d, because the distance is greater.
d “water in bulk” steamers.

carry 300 tons cost about

lling hopper barges to
ly to ‘Cochin were to be limited to T3 gallons or

ould require say two such barges = £ 10,000, or

say Rs. 21%%),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
sufficient elevation would cost Rs. 20,000.

12,000 annum. A service tank at
5 ocit o8 " 40 daily or Rs. 14,600 per annum.

The cost of transit might be taken at Rs.
12. Supposing that Government in the case of Cochin went so far as to supply
the barges to provide and maintain the remainder of

and that the municipality had
the scheme, the annual cost to the town would work out as follows :—
RS.
Pumping cost a8 in paragraph 11 o A e Gsl A 00D

'_[‘mnsit Oha-rges .o .o . .. - '.' : . --o -. . 14‘,600
Interest on Rs. 51,750 or distribution cost including eontingencies §

ki S anEpng Be sl Sl 084

B R T

at 596 per cent. .. .o
Repairs and maintenance of pipes .. .. v i

Establishment
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 (8) is the next proposal. Suppose in this case the supply is
limited to 74 gallons per head and that 17,600 people are to be supplied, the total

would then be 182,000 gallons daily. ' :

One set of apparatus to produce 12,000 gallons daily costs £4,000, therefore
for 132,000 = 4,000 P2 = £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.

18. 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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Reference No. 1646, dated 16th November 1895

The above papers will be forwarded :
request that the Chief Engineer mayr l()ae ::k:(}il etf ;R};OhiWor ks De
8 opinio
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thinks it advisable to leave the present Cochin boring ap partment with
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No. 65 M., 11H
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; . . rods, and then keep it in store to be put to
he would pull It WP :::};g?f't:? %;n:;s;:ght advisable ; and in the latter cass whether
whatever use 1t 1£%Y 'g estimate of Rs. 1,200 for raising it and carrying

he considers the Sanigry Engineer -
it tofMarat £edsoPT (Signed) W, W. PHILLIPS,

Ag. Asst. Secy. to Govt.
To the Public W“:'itf%mitbﬁgmal (to be returned).

e m—

Note by the Chief Engineer, Public Works Department.

The undersigned considers that, for the present, at all events, the apparatus should

i here it 18 \
remain whe (Signed) J. PENNYCUICK, Col.,.R.E.,
o6th November 1895. Chief Engineer, P.W.D

—_—

No. 8724-C.

red to the Local and Municipal Department with reference to its memo-

Transfer . .
randum, No- 1646, dated 16th November 1895, the enclosures of which are herewith

returned.
i (Signed) 3. PENNYOUICK, Col, R.E,

o8th November 1895. Secretary to Govt.y P.

To the Local and Municipal Department, with six enclosures.

W.D.

e

Orper—No. 69 M., dated 11th January 1896.

As the ex erimental 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 Il}unlc_lpal council will therefore be informed t_ha.t if it desires
to carry on the boring 1t 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 18 estimated that 1t will cost another

continue the boring to a depth of 400 feet, beyond which the existing

00 to
Rs. 5,0 be effective.

plant would not :
_ As the removal of the apparatus to Madras would entail considerable expen-

diture, the Grovernment considers that for the present, at any rate, it should remain
where,it is, but, as this course will qu‘lve. a monthly expenditure on account of
watchmen t0 look after it, the Sanitary Engineer will be requested to report on the
matters stand, and what he would propose to do, in case no

further use can be found for the apparatus.
hemes which have been proposed are, owing to their great cost,

{mprac question of water-supply to Cochin must then, for the present,

ostponed.
s (True Extract.)
J. F. PRICE,
Chief Secretary.
To the Chairman, Municipal Council, Cochin.
5 Collector l(;f Malabar.
Sani! {ngineer.
: Pnblti?yWorks Department.
Financial Department. -

”»

Exd. Shaik Karime

s i

) Fo i R ' it~
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LOCAL AND MUNICIPAL.
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Tssued

Recd. Enel,

G.0., No. 65 M., 11th Jan, 1896.

JANUARY.

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 1t must do so at
its own cost, and that the existing apparatus will
be placed at its disposal.

AP AAAAAT AT

No. 65 M., 11z Jaxvary 1896,

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. 11569 M., dated 20th July 1895.

Reap—also the following papers :——

¢ No. 2483-C.

Note by the Chief Engineer, Public Works Department.
n the Liocal and Municipal Department, Mis. No. 1159 M., dated 20th J uly 1895.]

t the increase is necessary at present;
o obtain a complete apparatus

[Proceedings i
The undersigned does not consider tha
when it becomes necessary, it will probably be better t

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.O.,

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.

e

Reference No. 1193, dated 24th August 1895.

d to give his opinion as to whether the 120
ph 8 of the Sanitary Engineer’s letter can
or should be indented for from Europe.

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

The Chief Engineer will be requeste
feet of boring rods referred to in paragra
be obtained of sufficiently good quality locally,

To the Chief Engineer, Public Works Department.

———

No. 2863-C.

MEMORANDUM.

With reference to memorandum from the Local and Maunicipal JDepartment,

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 Govt., P.W.D.

To the Local and Municipal Department.
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From J. A. JONES. ’
e P 8., MEM. INST. C
ment, to the Chi E., LRSE., Sanit :
October 1895, Nﬁf23§féretary e Government, dai:gy E}‘E cﬁ‘%mseter(}to Govem};
" . Greorge, 8t

With reference t
to report as follows. s

9 1 vis P
visited Cochin in September and was fortu

Resident there, fi
: rom wh . nat
much assistance; indoed 1t had burs, arsarr ey we enough to find the British

Mr. Hudson, the Chi ;
the thanks (;f Goveggfngsglneer, should be associated with me i
1o permission had heen l‘eal:e due to the Government of (r}n € In my enquiries—for this
project in a Native Statep__ viously asked for an officer t, ochin and the more so that
a course which I was unaWareool:leg Etlz wid to investigate a
0 have been adopted.

0.93 M., d
; dated 21st January 1895, T have the honour

eve eing separated
ral amall backwaters br:atween

8o that there would t’)bu.t the outero

Cochin to meet the laterite

ha gallery might then
1e laterite hills form-

po s fol
Sk e 8t g
o ! 3
Goment oo gy 6% £, bl riion [} 1250
i inin f o o', 4 . V& y
Cement, 8 or the 20 § R o i i i
. Batly " PRRIB L) 1o pobidinmetmamgll ! oo s
Sundries , , ! o : 575
iy L) Vi by e i 676
Ly 286
Loan of i 14"3
pumps test

g yield and other cogt of expe 4,600

riments—gym e
oo 1,200

B —

Total .. 5,800

——

6. If the experimen

Government of Cochin fot i8 to he made, i

oot r Mr, 1t would i
objection. Hudson to . be advisable o arrange with the

7. The question, however, { to this course he has no

experiments were satisfactor 18 what will be th,

- share of
- in addit;
8. The cost of pumping is al: orl;: 2 thosp ’t°wn:, dition to_ thi provision would
08 own an d th i y
¢ shares alloc
ated.

T e

grant of half the proportionate cost, the

Supposing that Government made a
hin would have to meet would be —

annual expenditure which the town of Coc

RS.
11,966
Pumping charges ois . . o . .. ee o 9,000
Maintenance and repairs . . .o ‘e PR L
Establishment .. Aid « oo .o .o oln sEa% . 41,600
' Total .. 19,966

5149—12”510 at 596 per cent. . .. o

9. It appears to me that (even if the Cochin Government agreed to join in the
scheme) the figures show that the cost ss much above what Cochin (British) could

possibly meet even aided by a liberal grant from Government.
10. Should (tovernment decide this to be the case there are three other schemes

which present themselves—

1) Supply from the Periydr
would Ige more expensive than the scheme noted, bec

(2) Supply from Alwaye by properly designe
(3) By condensation.

4)- The bored well scheme already in hand. ] ’ ;
Tt is unnecessary to do more than refer to the Alwaye scheme as 1t would entail the

expenditure for 41 miles more pipe and 46 foet more lift than the scheme estimated,
and the Cochin Government’s share would be somewhat Jess owing to the omission of

Tripondrum.
Tnpozsrt‘(l)n;,roposﬁl (2) gelf-propelling hopper barges to carry 300 tons cost about
£ 5,000 oach—supposing the supply to Cochin were to be limited to 74 gallons or
say _17,600;%95}1 — 589 tons, we should require say two such barges = £ 10,000, or
" ) ( B . :
- 1.80,000, and there would be an additional charge for pumping machinery
say Rei1j800% 8 <. 30,000, or say in all Rs. 2,40,000.

in each ; this we might put down at R :
11. Pumping the above quantity of water in and out daily would cost Rupees

12.000 per annuim. A service tank at sufficient clevation would cost Rs. 20,000,
Th,e cost? of transit might be taken at Rs. 40 daily or Rs. 14,600 per annum.

: ing that Government in the case of Cochin went so far as to supply
b BePE icipality had to provide and maintain the remainder of

the barges and that the muni
the schenre, the annual cost to the towh would work out as follows :—

river at Alwaye by pipes and pumping. This
ause the distance is greater.
d “water in bulk”’ steamers.

RS,
Ll L 12,000

Pumping cost as in aragraph 11 -+ oo
Trangit gha-rges ?o P X b 98 a o wopl 14,600
Interest on Rs. 51,760 or Yistribution cost including contingencies

at 596 per cenb. .. .o e . .o .o aiiy 0084
Repairs and maintenance of pipes  «* . o s S 1,000
Hstablishment i . .o ‘e . os A 1,500

Total .. 382,184

PR

This is much more expensive than the first scheme put forward even after a

t of Rs. 2,40,000 to the municipality. - ' i ;
Condensation (3) i the next proposal. Suppose in this case the supply 18

limited to 73 gallons per head and that 17,600 people are to be supplied, the total

ould then be 132,000 allons daily- g

i One set of dp’pa‘rag's to produce 12,000 gallons daily costs £4,000, therefore

for 132,000 = 4,000X 132 = £44,000, or say Rs. 7,92,000; this, without taking

into account that it requires 43 Ib. of wood to produce 16 1b. or 16 gallons of
densation altogether out of reach.

condensed water, places the plan of con
18. There then still remains the plan of a deep boring, and I must record my
deep regret as also that of many people 1 Cochin that Government have been advised

to give up the attempt to procure water in this way.

gran
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A, YSRN0

14. Undoubtedly th 3

not good, but even t}}’lat :11(13:16?1}0&1 analysis.of the-water

ol sigsetar s By fg Stli I am far from being sati fTO far. a8 we have gone 1

secure goo g o (Ii er attempt made with relb ed with, and My, Lockls

eqrtamly better water than a:‘l‘;’nl;t{ilhe water, it tastes gﬁg‘é to thq existing bore tg

pipe one to two feet above groun d,eg nl(;l i?o’sehin. The Wat::it:ld}ﬂegsant, it is
eems a $ 1 the bore

that what I believe, and I thi
th -
lﬁave bedi#topped 2 rell)lcl)]r{tlo?ﬁe shown, to be the :ﬁer of the greatest regret,
bae,v;:l aar,lnyt{)lams whatever to go on fore t%ef)logm-@l Dep
have th)t; w Otu sand feet below the surface ‘f)lrt i,
ater above ground. Impervi(’)u;1 b:evde d(fm,lt
s of ¢

15. 1 have asked a .
analysis after a lon ed Mr. Locke to have fresh Y are Just as good as rock,

ger time of ; samples
. the Government Bacteriologist olf)lglep lllég and at the nge (t)lfxggi OWater submitted to
subm

this will be a true tes orth- i
est, a North-Western : it i
probably Anderson P’roclg1 even then it is possible to Provinces, Professor Sﬁm Pl o
palatable. : 8 would render it Perfeetli;nfyfthe water by filg antl'ml‘

16 I the!‘efore iy i It is now
zﬁt :0 abazn gon ok :;ev;(e:}v]ve I(:)ifeall the facts perfectly
great depth. The ;
wils lsbyerndiUngldnil thislfll{leme has not had a fair tria]
oo g }:hat no effort should be sga’r:é“t now that it is really th
may be passed in the, int ear from Government, T wi 7
ui the VAl @ ;lhgr\;al 1n reference to my N(’) 14‘;’1}11‘ n(;tlagct on any order which
" 1.0 th 1¢

unanswered. pparatus and purchas J
’ e of new a une 1895 reg:
18 still

want to reach rock—r::é( al?eif(lllt
¥

——

Roucw estimate of infiltration wor APPENDIX.

: ks, engi
pipes for the conveyance o » engine house, &e., at site near R
a

Cochin wi t water ; ) i
chin with the shares of the 0001:‘,0 Tripoonitara, Brnacoly ab’s Hill by
N ’ n Government and Britit:i{ o attunchen_y I;Sﬂ(ilow, and
e LRI ; n i
\\O"hln allocated, British
Approximate R
cost of ]
otk Proportion, | British
Cochin a Cochin
{)llllﬁl tra.tibon works, . overnment,
mps, boilers, &e., incl bt S e AL RS. o S oShs, Beskiamat,y | i
Engine and bozller ’hous:g;&g_:reotxon A Y e 1,065,600 1 v
Pisos from infikratio 4o Reinor appendages,, .. '’ 46,800 18: oy RS,
Pipes from Tripondrum bmﬂf}flédrﬁm fsnah Bl 48,000 i;ﬁ i T, 81,3
Pllpes from B ins il bmnoht Ob roacolum bl‘&ne‘k; . 1,02,960 176 H 274 18)300 28,500
Pipes for backwater 0 budkewatel 116l 15 o 001 g ves g, 34 P 29’200
Briish Cochin main line gt ibasa s ¢ Ikinom 8,580 | 176. 1rs 40,260 Shoc
istribution works in Cochin ,, . il b ; l,g,xg 176 1;3 4” 330 94,700
’ . dé ) 60,500 4,250
45,000 L) ) [
51,480 9,140
T i 1 ¥ i
Continggn:t{zz i 6,91,080 30 L v \45’000 i
i ¥ 1’041670 At 3;48,‘2? ——e
Total .| 7, ERsbmintinon i 8,42,790
Annual cost aitsion e 61,420
ost of pumping |, Y o B 4,01,640 | —_8 94;;.
4 6: 274 T ————— ¢ i
sl ] 6,600
8,664
_—N\

ed. J . A. J()Iq ES
T 1gine, en

—

Reference No. 1646, dated 16th November (895

The above papers will be forwarded to
: : the Publi
request that the Chief Engineer may be asked ublic. Works Depa
i« sy ; W t :
thinks it advisable to leave the present Cochiz bzgilgllgvgpl;:r agplni%npa: zerithv;rtg};rtﬂe
us where it is, or y o
y Or whether

. No. 656 M., 11re Janvuary 1896. o
it in store to be put to

suppl the missing rods, and then keep

y . .
hereafter be thought advisable ; and in the latter case whether
whatever USe 1t;may. . eer’s estimate of Bs. ’1,200 for raising it and carrying

. reasonable.
it to Madras (Signed)  W. W. PHILLIPS,

Ag. Asst. Secy. to Govt.

|

!

| : rtment, ;

I To the Public Wor:sit}l)igpers in original (to be returned).
l

% l / Note by the Chief Engineer, Public Works Department. 8

The andersigned considers that, for the present, at all events, the apparaths should

(Signed) J. PENNYCUICK, Col.,, R.E,
, Ohief Engineer, P.W.D.

remain where it 18-

261h November 1895.

—

No. 3724-C.

and Municipal Department with reference to its memo-

3 d to the Local
Transferre 4 v 1895, the enclosures of which are herewith

randum, No. 1 6, dated 16th November

turned.
e (Signed)

. 28th November 1895.
To the Liocal and Municipal Department, with six enclosures.

J. PENNYCUICK, Col.,, R.E,
Secretary to Govt., P. w.D.

————

OrpER—NO: 65 M., dated 11th January 1896.

] As the experimental boring at (lochin has not so far resulted in procuring &

the expenditure up to date, including the cost of
ly for the town, and as not prepared to continue

ken ; it 18 ostimated that it will cost an'ot}.xer
s Db ené of 400 feet, beyond which the existing

water-SUPP 15000, the Government is

fhe apparati® e rﬁf: ﬁiﬁci&; co:mc' ' will therefore be informed that if it desires
the expert l;;.e boring it must do so ab its own cost, and that the existing apparatus
to carry (1)ace 4 at its disposa The depth reached at present 18 325 feet, and some

| 1 pla;%would not be g ' o Madras would entail considerable expen-

a amt\lSt 2 .
\ ; 2. As gle f‘:‘g“‘t’l‘éﬁ %{,;Efdergpthat {or the present, at any rate, it should remain
| diture, the ove his course will involve & mOnfchly expenditure. on, account, olg a8
as this sngineer will be requested fo report on the

, where it is, but, ; i
: watchmen t0 look after 1t, the Sanitary d what he would propose to do, in case 1O

d, an
o next how matters stand
' ?\(z):glgx}l ?me can be found for the apparatus: ’ e ;
hemes which have peen propose al‘.e,‘oymg o their grea ek
3. The other 8¢ em f water-supply to Cochin must then, for the present,

impracticable and the question ©

4 pOBtPOIled- (True Extract.)
for Chief Secretary.
. i ioi i1, Cochin.
hairman Municipal Councth
e %oalizotor of Mulabar.

neer.
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.0, No. 65 M., 11th Jan, 1896

Cochin Water-supply and Boring
Apparatus.

Informing, with remarks, the Municipal
1 Couneil, Cochin, that Government is not prepm?ed
; 4 e itgpontu}ue the experimental boring at Cochin, that
i itslz S:s:roz to oglzt};:;xtehthe work 1t must do so at
, &N e existin i

8 be placed at ite disposal. § SHpa

~4

g |

. ¥ ]

3y

91sr Janvary 1895, No. 93 M., LocaL AND MUNICIPAL.
R I T

!\

GOVERNMENT OF MADRAS. ‘\\,{.» )
LOCAL AND MUNICIPAL DEPARTMENT.

Reap—again the following paper :—
G.0., dated 3rd November 1894, No. 1628 M., Local and Municipal,

Asstracr.—Referring to the Director of Geological Survey, for remarks, Assistant Sanitary
Engineer’s report regarding the Cochin experimental boring, and informing the Sanitary Engi-
neer that his application for sanction of the excess expenditure,of Rs. 204-8-0 over the sanctioned
amount, as also Rs: 12-12-0, monthly cost of watlchmen whilst the boring apparatus remains in
Cochin, will be considered in the Financial Department.

e

Reap—also the following paper :—

From C. L. GRIESBACH, Esq., C.LE, F.G.8, Director, Geological Survey of
India, to the Chief Secretary to the Government of Madras, dated Calcutta,

19th December 1894, No. 2649.

In acknowledging your letter, No. 1628 M., dated 3r§1 Novembqr 1§94, I have
the honour to forward herewith a detailed statement W113h determinations of the
various-strata passed through in the Cochin experimental boring as far as the rocks can
be determined from the specimens sent.

9. I regret that T am unable to offer any opinion which could gpide you in this
exploration for fresh water, as there are absolutely no data available which would entitle
me to do so. It seems, however, most probable that the boring will have to be driven
to a much greater depth before a pure supply of fresh water could be obtained, but it
is an open question whether such would be met with much above the rock in situ, in

- which case the water stratum may possibly be thousands of feet below the surface.

3. The geology of (Cochin has not been worked out, but it is almost certain that
the alluvial strata increase in thickness away from the mainland and water should
therefore be met with at a lesser depth from the surface there than in the town of
Cochiu.

4. Tn conclusion, I request you will be good enough to inform me whether you
wish that the specimen trays of this boring ghould be returned to you or not.

e

ENCLOSURE.
Water-supply of -Cochin.
Efbsi::;,'t\;:? Details of boring.
4’ Burface to 4 fee Ferruginous and caloareous quartz sand.
26’ 4’ to 380 Fine white sand with shells.
2’ 30" to 82 Black mud calcareous.
b B 32 to 49 Sand darkened by carbonaceous matter and containing shells of
lamellibranches. .

51’ 6" 43 to 94’ 6’ Dark mud with fragments of shells.
5’ 6" 94’ 6” to 100 Fine calcareous sand.
5 100'  to 105’  Mixture of dark clay and sand.
93 105" to128  Black clay. Band of shells at 120-125".
10" 128 t0138'  Light colored clay with sand grains.
10 138"  to 148’ Dark colored clay with sand grains.
122 148 to 160’  Coarse gravel.
8: 160" tol¢¥ Carbonaceous clay.
12 168" to 180’ Clay becoming sandy at base with tubes of pyrites.
13’ 180"  to 193’ = Sand and gravel (well rounded).
7 193  t0200°  Clay with pyrites tubes.
177 193  t0210°  Black clay with pyrites tubes.
5 210 to215  Black carbonaceous clay.
100 215  to 226’  Black carbonaceous clay, sandy.
35 225 t0260°  Dark clay with resin in upper layers.
30 260" to 290"  Coarse round gravel. .
10/ 290"  to 300’ Dark colored coarse sand mixed with clay.
95 3000 to820°  Coarse grey sand with pyrite twig probably not in situ.

{
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21sr Janvary 1895, No. 93 M., LocaL axp Municrpar, \
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Orper——dated 21st January 1895, No. 93 M., Local and Municipal.

apers read above appear to render it evident that the chances of discover-
ing f::&ﬁ,ignt supply of googpwater l_)y further bprmgs within th.e tpwn of Cochin
are not such as would justify additlpnal expenditure from Provmglal
experiments there. The boring operations should therefore be deﬁm’tgly suspended,
and the Sanitary Engineer will be requested to make arrangements to utilize elsewhere,
or otherwise dispose of, the plant which is now lying in Cochi

n.
2. The various reports upon the water-supply of _the town which are
-record show, however, that the only financially practicable method of improving its

: present unsatisfactory condition is the discovery of an under-ground supply in the
neighbourhood, and the Sanitary Engineer will accordingly be requested to visit Cochin
when the work which he has on hand will permit of his doing so and to report upon

the suggestion made by the Assistant Sanitary Engineer at the end of his report

printed in the Government Order read above that such a supply should be searched for

upon the mainland opposite to Cochin and, if discovered, be conveyed across the back-

water to the town. His report should contain information

water is found and th

as to the depth at which
e probable quantity which could be made available, with a rough
estimate of the cost of taking it across the backwater,

funds upon

already on

(True Extract.)

E. GIBSON &
Ag. Chief Secretary,

To the Sanitary Engineer.
» Chairman, Municipal Council, Cochin.
»  Collector of Malabar.
» Financial Department.

Editors’ Table.

Exd. C A. Munisawmy,

N ST e

s aV——,
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G.0., 21st January 1895, No. 93 M.

JANUARY.

Cochin Experimental Boring.

Ordering, with remarks, that the — should be
definitely suspended, and requesting the Sanitary
Engineer to visit Cochin when the work which he
has on hand will permit of his doing so and to
report on the suggestion made by the Assistant
Sanitary Engineer that a water-supply for the
town should be searched for upon the mainland

opposite to Cochin, %
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