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COCHIN HARBOUR DEVELOPMENT.

HISTORY OF PROPOSALS.

The first part of this book deals with the geography of Cochin,
its physical characteristics, its special engineering problems,
Vviz., coast erosion and the dredging of outer bar and its import
and export trade.

The second part summarizes previous reports and refers to
work done before April 1920.

The third part describes what happened between 1920 and
1924. It also includes the report of the Committee of Consulting
Eugineers to whom the question of dredging the outer bar was
referred by the Government of India in 1924,

The fourth part contains all important technical reports made
prior to 1920.

PART 1.

Geographical.—The town of British Cochin is situate approxi-
mately in Lat. 97 55 N., and Long. 76° 14" K. It is on the
south-west coast of India about 100 miles north of the southern-
most point. It has an area of about one square mile and a
population (in 1924) of 130 Europeans and 20,507 Indians and
others. East and south-east of British Cochin lies the Indian
town of Mattancheri. Both these places are on the south side of
the harbour entrance. Facing them is the Island of Vypeen, the
southern tip of which is British, and, further to the east, Candle
Island. The one square mile of British Territory includes both
these small areas.

The harbour entrance between Cochin and Vypeen is about
440 yards wide. This entrance gives access to about 125 square
miles of navigable backwater, part lying to the north of the
entrance, but by far the greater area stretching to the south.
British Cochin is a triangular area at the northern end of a long
peninsula which starts from Alleppey about 40 miles to the south.
The mainland of India is about 3 miles east of the entrance
to the harbour. The plan opposite illustrates these general
particulars,

Geological,—From Calicut southward to Cape Comorin through
Cochin, Alleppey, Quilon and Trivandrum, there is a stgetch of
recent deposit, practically all alluvium. The south end of the
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Western Ghats drains out into the Vemlanad lake, a large
expanse of water lying just to the north of Alleppey. The long
peninsula leading to Cochin has becn formed very largely by
alluvium from this source.

It is most probable that the island of which Vypeen is the
southern extremity has been caused by alluvium brought down
from the Western Ghats by the Periyar river and its tributaries.
The term ‘“ Vypeen'' mecans “ new accretion” and it is stated in
one of the early reports that this arm of Jand reached its present
limit about the year 1341.

The Cochin accretion is considerably older. No dates are
available, but it is known that the Jewish and Syrian churches
were established there in the 8th century.

Behind the coastal strip of alluvium, there is a parallel strip of
laterite which marks the edge of the granitoid gneiss formation
of southern India.

Meteorological —The rainfall at Cochin averages about 120
inches and the distribution throughout the year is as follows
(taking three years) :—

Month. 1021, 122, 192,
|

IN, 1N, 1%,
January ... s 833 1-08 084

Pebruary ... or e 003 039
March aee 43 205 408
April - ver 899 568 17
May . e . 780 13:06 450
June oo s was .. 2277 2076 3328
July 1843 2507 3117
August ... s s 22 80 15'30 20 06
September e . oo e 5773 980 16-00
Octobor ... e 992 953 989
November ron 8:07 877 070
December 029 070
Total ... 10857 12840 18168

The temperature averages 85° F. in the summer and 786> F.
in the “ cold ” weather. The degree of humidity is high. The
south-west monsoon bursts about the first week in June and the
worst of it is over by the end of July. There are, however,
squalls with rain in August and during this month a considerable
amount of flood water passes out to sea. During the remainder
of the year the weather is moderate, with intervals of light airs
and calm seas from December to March. A noticeable feature
of the wind is that for a considerable period of the year, it blows
off the land during the night and forenoon and off the sea during

the afternoon and evening.
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Trade and Trade Areas.—The principal exports at Cochin aré
coir yarn, rope, fibre and matting, copra, hides, nux-vomies,
salted fish, coculus indicus, lemon-grass oil, turmerie, pepper,
ginger, coffee, tea, rubber and timber. E

The principal jmports are rice and paddy, piece-goods,
hardware, Europeén liquors and stores, petroleum, sngar,
metals, cotton twist and wheat. The following table shows the
amount and value of tonnage dealt with during the 15 years
1908—1923 :—

Year Imports | Exports | Total in Import Export Total
’ in tons. in toms. | tona. " wvalue, valune, valae,
Rs. RS, RS,

1807-08 137,488 75,137 212,£23 | 1,60.60,174 | 2.22,21,617 | 8,91,80,601
1908-09 206,850 105,501 311,361 | 2,39,35086 | 2,98,52,676 | 5,37,87,612
1909-10 .| 281,388 | 100,041 | 381,429 | 2,98,67985 | 8,22,91,882 | 6,21,59,867
1910-11 231 057 06,987 328,644 | 2,37,23,668 | 2,97,77 854 | 5,35,01,422
1611 12 19,580 116,92 315,272 | 2,48,14,118 | 3,85,33,201 | 6,33,47,319
1912-13 242,803 106,784 349,587 | 2,96,32,344 | 8,78,38,278 | 4,74,70,617
1913-14 2 7,690 117,699 835,395 | 267,72,287 | 4,33,16,802 | 7,00,%9,039
1914-15 267,453 OR, %20 364,282 | 2,87,68,0977 | 3,61,97,465 | 6,49,66,442
1915-18 204,207 97,858 302,063 | 2,18,85,783 | 3,70,23,042 | 5.89,09,710
1918-17 112,573 92,618 205,491 | 1,62,89,623 | 3,84,20,888 | 5,36,80,011
1917-18 63,6:87 73,620 137,307 | 1,09,84865 | 2,63,33,963 | 8,73,18,898
1918-19 89,299 108,18 165,485 | 1,75,48,277 | 4,61,98838 | 6,40,42,115
1919-20 . 139,743 100,529 240,252 | 3,02,32,364 | £,20,01,384 | 8,22,33,748
1920-21 .| 203,201 | .88705 | 01,996 | 4,3582,076 | 4,91,85,301 | 9,27,87,377
1921-22 23'.310 124,123 355,433 | 4,71'86,919 | 5,14,49,606 | 9,86,36 425
1922-23 . 279,291 107,760 386,961 | 4,94°49,747 | 4,49,70,604 | 9,44,20,351

This trade is handlal by foreign and coasting vessels the
former represented by the Clan, Hall, City and Ellerman Lines,
the Lloyds Saboado and Associcte Generalo Italiano, and the
latter very largely by the British India, Asiatic, Scindia Steam
Navigation Company and by a number of small native owned
brigs and schooners. The exports of Cochin are derived mainly
from the Western Ghats and the low-lying land stretching west-
ward to the seashore. . ,

The Cochin Dar.—The Cochin Bar is a roughly semi-circular
ridge of sand the centre of which is about a mile and a quarter
west of the harbour entrance. It has a long flat slope on the
harbour side and a steeper slope on the sea-side. The crest of
the ridge is about 200 yards wide and at its shallowest place the
top is about 10 feet below L.W.0.S.T. at the worst season of the

ear. Underneath the ridge of sand there exists alluvial silt,
mud and soft clay, at a depth of 20 feet on the bar sloping down
towards the harbour. _

The conception of the bar as a ridge has been greatly magni-
fied in the popular imagination. Modelled to a natural scale, 1.e.,

1-a
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erthl the vertical and horizontal  acales equal, the pr()jection
X)lu d | ll)e'hardly noticeablo in a model of the samo 8ize 48 the

miralty charts, about 40 inches by 27inches. In fine weathers
there is no outward evidence of a bar at Cochin, In moderate
weather, tho height of the swell increases on the bar and in the

rﬁughest monsoon weather a line of hreakers follows the ridge 8
the wuy round.

- The bar has varied in depth but little during « long pcriod-
The chart of 1851 shows a depth of 101 fent ut L.W.O.N.T. and
bcforerdrcdgmg started the least depth ‘was about 11 or 11} feet
at LW.O.ST. Small survess made by the local staff show changes
of about 1S inches during the year. "The position of the bar may
vary laterally from time to time but it always returns to about
the same placo. There is in fact no sreat difference between the
goneral contours of the bar as shown on the survevs from 1839
onwards. ;

Cochin Erosion.—This has been a special problem at Cochin
during the past 70 years. The facts are that although Cochin
and Vypeon have undoubtedly been formed by aceretion conses
quent upon material brought down from the hills, and although
this state of accretion continued for centuries, it :x'ppvars that at
some time not less than 70 or 100 years avo, visible aceretion
stopped and erosion of tho outer sides of the accretion hegan.
The crosion is caused by the forco of the sea in rough weather,
but why the land should have remained intact for many conturios
and then suddeuly become subject to’erosion has not yet been
discovered. . !

[trls a matter of much importance to the port as, should either
the Vypeen Island or the Cochin peninsula be washod away, the
'emstonce of a harbour at Cockin would be seriously threatened.
These t\vq spits of land are,in fact, natural break waters, and their
proservation 18 essential.  On the south sido, crosion and accre-
tion about balance each other. On the north side crosion has
been checked by artificial means, but the causes aro obscure and
tho problem of alternate accretion and crosion at Vypeen and
Cochin must rank with the mysterious formation of Chesil Beach
on thf; south coast of Kngland, which has beon described as a sort
of prize puvzle among forcshores.

. Tides and Currenfs.—Spring tides rise about 3 feet with &
highest known tide of 5 feet 9 inches. The neap tides do not
range more than about a foot or 18 inches. 'I'hia is at the
entrance of the harbour. The range decreases in the backwaters
and at a point -}0 miles south, the maximum differonce is only
about 8 inches between high and low water. High water at full
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and change of the moon occurs ab 11-26 hours. There is no
considerable diurnal variation.

The currents at Cochin are normal. On the flood tide the
in-going current starts about 2 miles north and south of the
harbour entrance and creeps along at a rate between a quarter and
half a mile per hour, On the out-going tide this coastal current
merely reverses its direction. In mid stream the current varies
from about a knot at neap tides to two knots at spring tides. At
extraordinary springs or during the mounsoon floods the ebb
current may increase to 2% or even 3% knots, through the harbour
mouth. (In previous years the currents were stated to be stronger
but these present figures are the result of actual measurement
during the last three years.) This current then spreads fanwise
as it leaves the harbour mouth, the centre of effort running
slightly north of west until it reaches the bar. Tt has not hither-
to been possible to ascertain any regular tidal currents ontside

the bar.

Surveys and (harts.—The available charts of Cochin are as

follows :—

(1) Dated Mareh 1835, Surveyed by the Indian Navy.—It is
probable that this plan is an approximation. Several points on
the Cochin shore are obviously incorrect ; the full and change of
moon is 10} hours out ; other parts of the harbour appear to be
sketched in and pot surveyed at all,  Shows a minimum depth of
15 feet on outer bar.

(2) Dated 1351, Surceyed by the Indinn Navy—This also
appears to be a rough survey. No information is given as to what
datum is adopted for soundings which appear to have been taken
more or less promiscuously. The survey notes are obviously
rough and ready and the result more of casual observation than
measurement. Least depth on outer bar shown to be 105 feet.

(3) Dated 1852 (before monsoon), Surveyed by the Indian
Navy.—This plan appears to have been made in order to illus-
irate a proposal for putting in training groynes or  stakes”
outside the harbour entrance. It is generally more carefully
prepared and with more definite notes than the previous ones,
Least depth of water on outer bar shown to be 11 feet.

(4) Dated 1852 (after monsoon), Surveyed by the Iudian
Navy.—Made by the same staff as the previous chart. Bottom
apparently very irregular. Least depth on bar 6 feet at one spot
but general least depth about 12 fecet. Plan probably fairly
correct. Currents seemed to be swifter at this date than now.
Springs stated to be 4} knots and monsoon freshets 53 to 6 knots.
This was probably judged by observation and not measurement,
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By fm{.;)hen(‘][ed Dccmu’,pr ]\‘5\', ,\'urc,»ym] b}/ the Indsan Nany._.
o3t survey made up to 1553, Tho soundings 8B
contours are well delincated and the Surveyors Lt. A. D. T'aylor
anq Mr. G. Lowis, LN., wero obviously carcful and accurate it
their work. This chart may be relicd apon. Least depth ov
outer bar shown to be 13 feet L. W.O.ST. . |
(6) Duated 1531, Sureey. A by the Chisr Fuyiner and the Master
Atten 141‘u,l, Moulras —~This plan was made 1o illustrate a roports
dated February 1381 ‘to be found in Appendix 1) With the
exception of one or two draughtsman’s errors it appears to be
fairly accurate and was probably reduced from the 1853 chart—
several features being coincident aud obviously copiod. The
depth on bar ix not stated but would not be wmore than 12 feet—
the ‘.’-fz:t.hom contour hine beinye shiown,
(1) Dated 1533, Sure. ged by Cosweander Daaeson, BV, and
the Iuduu‘z Yavy.—The map i3 the result of a careful s’urvvy an
- gives definite evidence of the erosion at Vypeen and the state of
the foreshore at Cochin.  Least depth on bar 12 fect. Some 0
Eh{? ]tl,omsl ap.pnar; lto bo wrong, c.g., spring tides are said to rise
;)0 f}?igiy;(tc?:{dj[: lzsgziét-t. It is very doubtful if the tides range
. (%) Dului' 1918, Surreqed Ly the Royal Indian Marine—
during the period October 1912 to January 1913, This chart is
based on the 1883 map, but, is still more complete. Some of the
previous mistakes are corrected, e.r., the rise of spring tides is
given as 3} feet and of neaps 2 feet, figurex which are :1pproxi'
g:iz\:,y[‘(f(\)\l:x_‘(e)(ié"t{‘)_-duy. Least depth on bar i3 shown as ¢ feet
(M Dated 1923, Surveged (as rvogaris the onter bar) by the
Harbour Eugineer 1o Goverument before the monsoon of 1923.
Least depth on bar is 10 foet below L W.0 S The bar is 200
yatrds f}urthcr seaward than in 1913, bt it m;\.y bo added that
g{;;; Pte;(taoggg.nnoou of 1923 the 1913 position was found to have
The essential fact to be deduced from a comparison of these
charts is that there has been no radical change in the oonditions
at Cochin for nearly ninety years. 'I'he entrance to the harbour
at Vypeen and Cochin has remuined fixed, and although erosion
has been considerable on the Vypeen side north of the entrance
other modifications may be considered negligible. ’ ’
o It 13 trl}xle thz}’t over the same poriod the bar has shallowed
m a depth of 15 feet to 10 fect, i.c., assuming that the chart
of 1835 is correct, which is doubtful, but the shallowing of 5 feet
in elgh.ty-nme years 1s not scrious and certainly thereghus been
little, if any, change since 1851. 1t las been stated that the
cause of the deterioration on the bar was the breaking through
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of the sea at the Cruz Milagre gap, about two miles north of
Cochin, where for a number of years a second outlet to the sea
existed. It is very doubtful, however, if there is sufficient
detailed evidence to support this assertion.

PART IL
Operations up to April 1920.

Record of reports—The marine and engineering history of
Cochin Harbour goes back to about 1835. As stated in Part I,
the earliest survey of which any record exists was made then.

It is unnecessary, however, to refer to the earliest reports.
This “ outline *’ of the case will be marked Dy salient events only.

In 1880 and 1881, the Chamber of Commerce had an effective,
though non-professional, combination in the Chairman and the
Honorary Secretary, Messrs. J. H. Aspinwall and W. T. Holmes,
respectively. These gentlemen understood the problem at Cochin
and expressed themselves cogently in advocating the making of a
deep water harbour. The Madras Government was moved to
investigate the matter and while unable to recommend the pro-
cecution of the scheme at the time, admitted that the Chamber
had put up a strong case.

Subsequently professional reports were made by a large
number of Kugineers including Mr. G. Robertson, M.L.C.E.,
Mr. N. Parkes, Chief Engineer, Madras Harbour Works,
Messrs. Coode, Son and Matthews, Harbour Engineers (Con-
«ulting Kngineers for the Colombo Harbour), Mr. Allan
Campbell, Executive Engineer, Public Works Department,
Mr. Browning, Chief Engineer, Cochin State, Mr. J. R. Bell,
Consulting Engincer, Chittagoug Uort Commissioners, Messrs,
Sir John Wolfe-Barry, Lyster and Partners, Sir George Buchanan,
and Mr. W. Hutton, Chief Engineer, Public Works Department.
All these reports form an appendix to the present volume,

In dealing with this mass of correspondence and reports, one
outstanding consideration has to be borne in mind, viz., whereas
all the evidence shows that the physical conditions at Cochin
have not changed appreciably since 1858 (and possibly not since
1835) no such comparison can be drawn between the knowledge
and practice of harbour engincering in 1835 and 1924.  Any
report dealing with the practical side of the work is probably of

little value hefore say the year 1600, It is interesting to note
how this affects the tone of the reports by professional advisers
from 1858 onwards. Ior example, in 1877, the only dredger
built was a bucket dredger of what is now an obsolete type. At
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that time it was considered by ongineers that such a vessel could
not open the bar and keep it open; undoubtedly they were
justificd in their opinion.

Aunother carly proposal wasz to increase the scour over the
outer bar by constructing twolong sca-zroynes to act as training
walls.  This proposal uo doubt arose a3 the insutliciency of
dredging was realized and probably the suggestion for constructs
ing the groyues was the best that could be made at the time.
Since then, hownever, as is well kuown, tho general experience 18
that where tho bottom is sand or shingle, such groynes merely
lead to tho formation of a further bar at some point beyond their
limits.

Thus, in 1881, Mr. Parkes, Chicf Engineer, Madras Harbour
Works, considered that a schems of dredging and sca-groynes
would cost Rs. 81 lakhx. It is realized now that the result
would have becn doubtful, but in any case the cost was beyond
the financial capacity of the port at thetime. Mr. Robertson had
also recommended a combination of dredging and training walls.
His opinions, however, were based largely on the chart of 1835,
which as already stated, cannot he considered very reliable.,

In 1903, when suction dredging  was comparatively new,
Messrs. Coode, Son and Matthews were dubious as to the
possibility of opening and maintaining a channel by dredging
alone : they also thought that tiaining and sheltering moles on
each side of the entrance would be necessary, and the cost of
these in their opinion vetoed the scheme.

The Cochin Chamber of Commerce pointed out that Mossrs.
Coode, Son and Matthews had to rely on documents which % were
apparently insuflicient for the purpose”, but their protest was
unavailing at tho time, Tn 1912, however, they reappeared with
the definite statement that they did not accept the opinion of
Maessrs. Coode, Son and Matthews as final, and considored thero
was reason to hope that, as harbour cngincering had made such
strides since 1¢03, the idea of opening the bar by a powerful
suction dredger might not be found hopeless.

Itis interosting to note here that it was in 1910 that the
British Admiralty bought their tirst largo suction dredger, and
in 1909 tho “ Leviathan ” had started work at Liverpool under
the control of the Mersey Dock and Harbour Board. Before this
date, however, the 3,000-ton suction dredger “ Brancker” had
started work at Liverpool in 1893 and tho ** Coronation ” in 1903.
It was after 1903, the date of Messrs, Coode, Son and Matthews’
report, that the rapid development in modern suction dredging
took place.

In 1911 and 1912, by which time tho results of the dredging
by the “ Jinga” and the “ Kalu’’ at Bombay and by the Liverpool
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1gers at Home }v;\'er%v a\gai}gble; bot}i %r.

> ive Bngineer on the est Coast, and Mr.
g:?‘gxl:itr}:z, llf}a?(;}:'?iv(;d at gthe conclusioq that the dredging was
practicable and would, in itself, be suﬂicwnt} t.o keep' the cha_nnel
open. 'This led in due course toa fresh opinion being obtained,
this time from Mr. J. R. Bell, a retired officer of the Indian
Public Works Department (Railways) and late of the Chittagong

ners. ‘

Por;{e.ogglls:;gived at Cochin in January 1913 and submitted
his report a month later, He confined bimself to reading the
official records, making enquiries and paying personal visits. He
carried out no experiments nor had he the basis of any real
experimental work to go upon. Nevertheless he made a serious

attempt to cover the whole ground. He pointed out the necessity

for further investigation and thought that an experiment of

dredging on the outer bar was the first essential of wvalid
pro%}r:s:rally, Mr, Bell was cautious to the degree of pessimism,
and in view of the absence of good scientific data to guide him,
and of any acquired knowledge coming from personal experience
over a number of years, he could not well be othex:w1se. Mqre-
over, Mr. Bell was in a poor state of health at the time and died
o leaving Cochin.
Shoixtls}aqﬁ:alt of Mr. Bell’s report, however, Mr. Allan Campbell
of the Public Works Department proceeded with his investiga-
tions and made a farther report in 1914-15 in which he whole-
heartedly advocated a scheme of dredeing to keep the bar open.
There had thus been from the year 1877 to 1914 a slow change
of professional opinion from the impossible to the possible, but
doubtful. And it was at this stage that the papers were referred
to Messrs. Sir John Wolfe-Barry, Lyster and Partners, .whose
representative, Mr. L. 1. Savile, made a personal inspection of
8. )
the 'f:i)l?sd litr;o}?ortant report stated that it would be possible under
certain conditions to make a deep water harl'):)ur at Cochin and
cave an outline of how it should be done. The worst difficulty
was thoucht to be the dredging and maintenance of a chaunnel
across the bar during the monsoon, but the report also empha-
sized the fact that the erosion of the coastal strips north and
gouth of the Cochin entrance would have to be stopped before
ing else was attempted.
3“)’2’;:,(,}:3)-&:%Suchanall)l in 1919 commenting upon the report of
Messrs. Sir John Wolfe-Barry, Lyster and Partners, whilst
criticizing it in detail, said that there were no insuperable diffi-
culties in dredging a channel through the bar, and making a port

at Cochin.

and Admiralty drec
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fou(iivxi."\v(;“]ftl}:tv‘toxn, ‘(‘hu:f l';llginn?r, Public \Vgrks Depart.menta

g ese remarks in 1919, draws particular attention to

t]}l? st;a'.tt?men.t of Sir Geqrgo Buchanaao that there were no insuper-

Shin, T ik eyt e e B

larels. b 3 everyoue’s } m”, a note of op
gely, but not entirely, justified at that time.

It may be fairly stated, howover, that botween 1912 and 1920,
the merely possible had become the probable. It is necessary to
draw attention to this gradual and consistent increase in the case
for probability as, otherwise, the impression may easily be obtained
that out of a large number of opinions that have been given,
the Ayes and Noes are about equally balanced and therefore
cancel each other.  And of course there is the important factor
that progress towards probability had coincided exactly with
development in engineering knowledwre and practice. ‘

So far, in this brief resumd of the reports, attention has been
devoted to the question of keeping the bar open. It is advisable
now to refer to the subject of erosion.

Although erosion had been persistent for 70 yoars, it was not
until 1011 that it was adequatcly realized by Government how
sorious the matter was, and in that year pru.tectivv works were
carricd out on the Vypecn side by Mr. Allan Cawpbell. This
does not mean that tho matter had not been talked about before.
As far back as 1851 Mr. Robertson had said that he would not
join in the “battle of the groynes”, thereby indicating 8
congiderable difforence of opinion, which in fact existed. It
was thought by some that the form of protection should consist
of “long low adjustable groynes” placed about #iyht angles to the
foreshore, whilst others advocated the construction of a bund or
small sea-wall parallel to the foreshore. The protective work
carried out by Mr. Allan Campbell consisted of the latter type
and whon he found it necessary shortly after the completion of
the bund to deposit an enormous quantity of granite rubble to
form a toe to his wall (in order to prevent scour), the other side
claimed it as a victory. Nevertheless, he stopped all erosion to
tho extent of his defences.  Unfortunately, owing to shortage of
funds, tl‘lUS(! were not of a very durable character.

Previously, groynes at right angles to the foreshore had also
been triod but the rexults in this case were uncertain.  In some
mstances the groynes scemed to have beon successful and in others
to have failed. Up to the year 1920 there was still noarly a mile
of the coast of Vypeen in a dangerously vuluerable state, and
Messrs. Sir John Wolfe-Barry, Lyster and Partners in their
report of 1918 recommended a protoctive combination of both
systems, i.0.,, of ordinary groynes at right angles to the foreshore
connected on land by a long bund above high water mark. Tho
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outcome of their recommendation will be referred to later.
(Pages 61—63, paragraphs 18—29.) _

On the Cochin side there had been considerable accretion
since about the year 1900, and as this accretion seemed to have
coincided more or less with the construction of heavy stone
groynes at right angles to the foreshore, it was thought locally
that there was sometbing to be said for this principle. Tt is
probable that the cause of accretion at Cochin is not so easily
accounted for, but whether this is so or not the fact remains that
the Cochin beach appears now to be fairly stable, and there need
be no apprehension as to its future, consequent upon the successful
measures established at Vypeen. (Page 83, paragraphs 56—61.)

PART IIL
Operations after April 1920.

The Cochin development having reached the stage of proba-
bility, it was decided by the Madras Government that a whole-
time engineer with considerable experience in harbour works
should be engaged in order to carry the scheme further. The
writer was accordingly transferred from the permanent staff of
the Civil Engineer-in-Chief’s Departmnent of the Admiralty to the
Madras Government.

The stages in the progress of the scheme since the arrival of
the writer in April 1920 are marked chiefly by three communi-
cations :—

(1) In August 1920, a report by the Cochin Ad Hoc Com-
mittee, pages 20—49. o .

2) Report of investigations and experiments made, dated
December 1921—January 1922, pages 57—71.

3) Report on the completion of the experimental works,
dated September 1923, pages 73—81. ' '

The Ad Hoe Committee referred to, which consisted of sixteen
members including Government officers, presented an agreed
report in which a complete scheme for developing Cochin at an
estimated cost of Rs. 248} lakhs was outlined. On the strength
of this report, Government decided to carry out certain experi-
mental works which are fully dcalt with in the two other reports

abovementioned. . _ .
Summarizing them into as brief a form as possible, these

reports state—
1) that the general scheme of development recommended by

Messrs. Sir John Wolfe-Barry, Lyster and Partoers was feasible;
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(2) that the addit
A . W N ) 1
harbonr)w-m A ; tl_dl(ll:)]n of (ll reclamation, however, inside tho
. i acticable and fi ally ant: -
sition inancially advantageous propo
:g . . -
\vriter((]') that the problem of vrosion at \ vpoen was solved by the
eroctul :’f’;'“.‘-f :1"' monsoon of 1920 aud that the protective works
ted after that time had been ' s
3 l . 1o 3t A
(4) that actual dreduing fo l.ml‘““tlm]) atistactary ; 1
chamnel noms ging operations consisting of a smal
e ])lxi[,oq f nle (lmtur bar and another one within the harbour,
‘pose of which w assist i |
the wight. dimecton ].a:’ig ;[(,)0(:;”:}“1 training the obb and flow 1
, 2 1 » ¢
work o true nature of the forces at
ool (f’.? lth:lt t.h‘.' littoral forces had alco hoen ascertained and the
£60 (\)glm conditions marde elear for the first time
As a result atle ar : i
perin of fomt 'o'f «‘letulul and Cdl('fl!l work extending over 2
LA (‘)lll years, the writer gave Lig opinion that the problem
. witlL\:-lll lelsu;vml itself into the practical expodient of dredging
hovnier anc l((v()pm' chanuel than is nocessary for navigation,
m bpgtm order to provide a safe margin for any sand which will
o b N across the sides of the channel during the monsoon;
i q:l t\f a3 S‘llo“in'tmt’ by making use of the latest dovelopments
suction CCo i intaini i
oo cbion (‘m(_g‘n‘xg, the cost of making and maintaining this
int‘ 10l was within the financial resonrces of the port. The
: erosting observutwns and experiments which led to this con-
c u‘:hm may be read in detail in the reports.
p‘,,(,in‘g (l-.onclfustllnns}?tltzlim Wl"itel‘ wore concurrved in by two Chief
A ers o : ] -
g Uonsorvan:v Bu )h(l: Works Department, Madras, by the
(‘Ochill. '\(,'('()l‘q’i}ill(rloval‘l . z}‘l“ll) by ‘he Ch:lml,“r ()f C(”nnl"rce,
Forwamiod 1o s y m Kebruary 1924, the proposals were
orw ( _,(1) the Governmont of India for decision.  These pro-
!m;l oﬂprovx{ ed for the purchase of a suitably dredger, pipeline,
.\'0 ]’I.( r plant; as well as for all work necessary to bring deep
ssels into harbour and to moor them safelv in stream  The
estimated cost was R, 15 lakhs. )
\ )
" "].h(, details of ‘the work done since 1920 may he read in the
ree reports yvhwh follow (pages 13—S87).  The concluding
av[;}?eiuhx contains the principal reports between 1580 and 1920,
v 1;‘1 ar ({ referrod to in the foregoing summary (pages S3—20-4).
N o1 ofnums reasons it 18 not convenient to provide all the
l’|t}ns r(la erred to in the following reporta.  These drawings,
:u 1()11§1t0f considorable intercst technically and necessary to
o Pt;iox tss atom(;mts mA(la to Govgrnmmt, are sufficiently described
" he fe?t and their exclusion Goes not materially detract from
lxela u:(! l; ness of the present volume. It would add so consider-
er?e{;t 0 tt,_w C(;St (;f production to include them and nocessitate 30
a time for their reproduction that such : i
‘ _ a proposal is reall
impracticable. prop ¢
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Acting upon the advice of the Government of Madras, the
Government of India referred the reports and plans prepared
by the Harbour Engineer to the India Office requesting that an
independent opinion be given by an authoritative Committee of
Consulting Engineers. Accordingly in June 1924, a committec
of three gentlemen drawn from the firms of Messrs. Rendel,
Palmer and Tritton, Messrs. Coode, Fitzmaurice, Wilson and
Mitchell, Messrs. Sir John Wolfe-Barry and Partners, was
appointed by the India Office. Mr. Frederick Palmer of Messrs.
Rendecl, Palmer and Tritton acted as Chairman and the other
members were Mr. H. H. G. Mitchell and Mr. G. E. W. Crutwell.
The Harbour Engineer to Government was deputed to attend
this Committee and give all possible assistance. Ultimately after
a series of ten meetings, during which the whole subject was
exhaustively considered, the Committee forwarded the following

report :—

Report of the (‘ommittee of Harbour Engineers appointed to advise
on the points arising in connexion with the proposals for the
tmprovement of the Port of Cochin.

To tHE UNDER SECRETARY OF STATR FOR INDIA,
Popric Wokks Derartvenr, Innia Orrice, S.W.

[Cochin Harbour.]
Sig,

In accordance with your instructions we have carefully
perused all the documents which accompanied your letter of Vth
May and the plans which accompanied your further letter of 23rd
June, together with a number of plans and other particulars
supplied by the llarbour Eugincer to the Governmeut of Madras.
We have seen samples of materials likely to be encountered, and
a small wooden model of the harbour, the bar, and approach
We have had an opportunity, further, of examining
lars forwarded to Messrs. Sir John Wolfe-
Barry, Lyster and Partners in 1918, when that firm was asked
to give an opinion on the subject, and haye read all the import-
ant reports previously made by other Engineers.

9. After making ourselves generally acquainted with the
various matters to be considered, we held our first meeting on
9th July and we continued to meet at intervals until 6th August,
when our tenth, and final meeting was held. At all these meet-
ings Mr. Bristow was present, and we have to thank him for the
full and complete information which he has given to all our

channel.
the plans and particu

very
enquiries.
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b']':' 'l;he C(m!mi.tfoe consider that there is a reagonable proba-
tlllel x{)ganit“b]'Sh""g a chaouel acro=x the har by dredging in
:mswe‘rq e t{ir‘opmf?d and are unanimous in giving the following
Secretq.r . Lt}?u(st‘mns submitted in the letter of the Doputy
Spcretf,ry,t 0“ . N Government of Madras addressed to the
vi; _: ¥ to the Goverument of Tndia and dated -+th March 1924,
Hm%uoslu}gx 1:.—Is’tho opinion expressed in paragraph 27 of the
our Tngineer's report, on the resalt of the experiment at
Cochin .NO‘ 1‘.);‘:?/2:3-1, dated 26th September 1923, that silting
due to littoral drift will be so small as to be pructiml’lv nogligible
a ]ustfﬁab.lo inference from the results of the (.g[,(,}.im(f,’l“ :i“,i
investigations described iu Part T of the report * ) )

. . . .

Alla‘ll("l 1.-—'lhc'C‘omnnttee consider that the littoral drift 1s
con}pamtn‘v].y vegligible, and will not materially affect the
ordinary maintenance of the channel )

Question 2.~Do the recorded soundings in plan No. 4
accompanying the report on the oxpvrim(-nthﬂupport the C()!lt:lll-
sion arrived at in paragraph 46 of the report that silting in the
experimental channel occurred gradually and ra ;icllv g'nt the
beginning ? ) B |

Answer 2.—The Committoe consider that the silting was
naturally more rapid at the beginning of the monsoon l)ﬁt was
con_tmuous during June and July; also, in a part. oi’ the cham\cl‘
during August as well. In other parts of the channel h;)\\'evel',
some ecrosion took place during August, due to the ;:Ontinuou;

ebb from the backwaters in th .
. ¢ ¢ at month hav .
scouring effect. 1uving a preponderant

. Qm'stimlr. 3.-—!)() the results of the investigations and observa-
ions. described in Part 11 of the Harbour Kugineer’s report
mentioned above support the view that littoral drift is negligible ?

- An‘sw-er‘ 3._~Tha’e results of the obscrvations described in the
arbour hngn.wm: s report confirm the Committee in the opinion
that littoral drift is comparatively negligible.

Qt'testzon 14.—[' rom the results obtained in the case of the
experimental channel, can any conclusion safely be drawn as to

what will ocour in a deeper channel particul .
of silting likely to Occurp? particularly as to the amount

] Ansirer 4.—The Committes are of opinion that the silting
will probably be much the same in a wide channel asin a narrower
f:hg.nnel of the san‘lo‘depth ; but, that as the depth of the channel
18 increased, the silting will also increase. Making an approxi-
™ate estimate on the basis of the experimental channel, the
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Committee consider that the silting will not be more in a year
than about 20 per cent of the dredged quantity. This indicates
that, even at the worst, the silting will not amount to more than
800,000 cubic yards in a year, and that in all probability this
quantity will diminish considerably as the sides of the channel
flatten out in succeeding years.

Question 5.—Is the design of the permanent channel, as
described in paragraph 66 of Part VI of the Harbour Engineer’s
report, such that the channel is likely to be of not less than
30 feet depth at the shallowest place during the monsoon when
dredging is impracticable and accurate sounding cannot be taken ?
Is it safe to assume that at a depth of 25 feet wave action has no
effect ?

Answer 5.—The Committee are of opinion that, during the
monsoon when dredging is impracticable the design of the per-
manent channel, with the outer part dredged to 35 feet below
Jlow water for a width of 600 feet, is likely to afford not less than
30 foet depth at the shallowest place throughout the channel for
a width of not less than 400 feet at any point. This temporary
narrowing is not likely to interfere to any material extent, with
the ordinary use of the channel.

The Committee consider that as soundings can be taken
throughout the monsoon, if not accurately at least with snfficient
accuracy for practical purposes, it would reasonably be safe
to adopt a channel of this design.

The fact that there is a rise of at least 2 feet at high water
twice daily is an additional element of safety.

It must not be forgotten that, on occasional days during the
monsoon when weather conditions might not permit of approxi-
mate soundings being taken, the same condition would also
prevent a ship entering the harbour.

The Committee consider that wave action at Cochin is not
likely to cause a surface breaking of water where a epth of
25 feet prevails. The effect of ground swell cannot be limited to
a depth of 25 feet, but any effect likely to arise from this cause
has been taken into consideration in dealing with the question of

probable silting of the channel.

Question 6.—Is there a reasonable probability that the perma-
nent channel will not be temporarily blocked up during the
monsoon? In fine, are the proposals of the Harbour Engineer
for the permanent channel such that sea-going vessels of 25 feet,
draught are likely to be able to get into and out of the \m‘\)()ur

at all seagons of the year without rigk of grounding 9
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aror (O m .
thiszin:l:;iih.- —:lhc Co.vnn.nttvu'}m“. no hesitation in answering
I“enti((l)u('ld‘ozli lé;‘t}u' aflirmative,  The :afecuards previously
at any fime w)h-hn' th? channel can be approximately sounde
harbour, (1) that at 1ol nicticable for « ship to - make " (b9
at least 2 feet,—tooe }.-,‘1‘ \\‘au,r there is an additional depth 0
: J gether with the fact that before the channel

15 completed the Government will have had at least two years'

::I:?élt?;ﬁ;“d "hﬁ silting which uctually occurs and will be able
required 'Ltl(]"?.-()thl‘iq‘ somewlat d‘p"}'e? or wider dredging 13
reuirel : w};:yﬂ,fé)f;)uhran the ( ommittee in the opinion that
Do B ]g ssels of 25 fect draught are likely to be able to geb

and out of the harbour at all scasons of the year, with bub
very little risk of grounding. yeah

. _Q“«‘-\'f’wn 4.-!5 & powerful suction cutter dredger of the

Jm{g’z} typo (hs(.‘}largi‘ng through a floating pipe-line, as pro-
EOS({({]U [;amg'rr?;')h = of the Harbour Engincer’s report, the best
ype for the work at Cochin and will one such drodger supple-
mented by the ex-German dredger * Seetief ”’, be adoquate for
the initial work and subsequent maintenance » o

Auswer 7. The (ommittee are of opinion that a powerful
suction cutter dredger of the *“.Jinga ™ tvpo, discharging through
a‘ﬁo:«mng, pipe-line, as proposed in p:xmg.rupil 78 of the Harbour
thl.ngmccrs report is the best type for the work at Cochin, and
“lggo(;?:} iu::i ('lredger, supplemented by the ex-German dredger
e ay reasonably be expected to carry out the initial
; ; turther, that onco the channel is created there need be no
doubt as to the capacity of the same dredgors to maintain it.

st_ltg'i“;-"rfl“u 8.—15'] ”‘6 d;-edgml material hikely to be disl)erscd as
a paragraph 70 of the Harbour Enginver’ 1 not
driven back into the chaunel ? ngineer's roport an

e M )
cnutzzlllilxﬁzg('lli:._q,he Committec aro of opinion that the statement
that the g paragraph 70 of the Harbour Knginecr's report,
mla] e C m(lgrcd.materml 15 likely to bo dispersed, is gene-
s;n ){] conwoct. .t 13 probable, however, that some comparatively

all portion will find its way back into the chanuel, but not in

! N U (4] 'On(] t,hO capi " ’ a nt ¢
dl(f(]"‘,lg pln,llt;. ) l) lClt) Of tlh" i

Question 9.—1In the i qt1

: project estimates for the next stage of the
(‘;(;I‘]E Se}nt-by the }Iarbour Engineer with his letter No. 2306/23-2,
ta‘?J‘ the ”llth/ldth December 1923, i3 the provision for repairs
0 “Jinga” and the pipe-linc given in the data sheet adequate ?

. Ansicer 9--:Tbe C(’),mmitte(- congider that the estimate of the
epairs to the ““ Jinga ” and the pipe-line, as given in the Abstract
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Estimate on page 11 of the Harbour Engineer’s report is

adequate.
‘We have the honour to be,

Sir,
Your obedient servants,
E. CRUTTWELL.

WesTMINSTER, S.W. 1, | H. H. G. MITCHELL.
Tth August 1924, F, PaLuer.

In due course the findings of the Committee were referred to
the Port Conservancy Board at Cochin, who again passed a
resolution in favour of proceeding with the scheme at once.
Finally, after reference to the Government of India, the Madras
Government issued a general order No. 314, Finance (Marine),
dated 18th May 1925, approving the next stage of the work,
The important letter No. XIT is in the following terms :—

Letter from J. B. Browy, Ksq., I.C.S., Deputy Secretary to the Government
of Madras, Finance (Marine) Department, to the Secretary to the
Government of India, Department of Commerce, dated Fort St.
George, the 19th February 1925, No. C. 255—4.

{Cochin Harbour Scheme—Correspondence ending with your telegram
No. 55-S.. dated 12th February 1925.]

I am directed to state that the Madras Government are
satisfied that the Harbour Engineer’s report on the experimental
works at Cochin and the report thereon of the Committee of
Engineers appointed in England indicate that a harbour can be
constructed at Cochin within an amount which the Harbour
Authority can afford to ruise by a loan.  The Cochin Darbar sees
po objection to the next stage of the scheme being proceeded
with ; although the Travancore Darbar has not formally expressed
an opinion, it is not likely to raise any objection. Inthecircum-
stances this Government have decided that the scheme sbould
be proceeded with and I am to request the Government of India
to be pleased to accord sanction to the project estimates for-
warded with my letter No. 50, dated 4th February 1924, as early
as possible, Deviations from these estimates that may be found
necessary in future will be reported to the Government of India
when the Accountant-General considers that such report is
necessary.

* * * *

This concludes the history of the scheme up to the time the
capital works were started. Ina further volume 1t 18 hoped to
give an account of the major works, This will be chiefly of

<)
-
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technical i ; :
terest but it may also be of some value from an

administrative standpoint

R. C. Bristow,
1928.

I
G.0. i :
0. No. 106, Finance (Marine), 26th March 1921,
(1)
Letter fr . Trrivg K " Q
)I:xd:;'.l: ]l‘h:\\l-l F‘x“":“" Esq.. LOR. Secretary to the Government of
Governim enue  (Speeial) Department, to the Secretary to the
. ernment of India, Departiient of Comanerce. Simly. doated th
15th .lnl_y 1920, No. 5821V w. 5 . Simla, duated the
1a Iroot e . ) .
m dirceted to address the Government of India on the

subiest e )
ject of the elussification of the portsin this Presidency

201 am to invite a4 refe .
nvite a ref, renee to ;\h.. ( nmpbvll's lotter to the

i‘ne(?v’;('“f\ to the 'Rpfmms Committee, dated the 21st January 1919
G()v:n'll](:'(: [rh“ Groverument of India were informed that this’
\ O . ) N
ports ihlzliil ‘i‘”;‘ ”I’!t’_O*"d]m the proposal made in Bengal that
3 t e transterred to '
India. the control of the Government of
In schedule o f
of [n]«li\( h'”}”l}( o the draft vules published by the Government
L34, “1'1 ~“|]u~L)”.lF notiheation, Reforms Office &"0, 131 dated the
by tln; (I}}v ;—U’ ‘(L‘ W S{“tm(l.‘th’” ports declared to bv, “ Major ”
wovernor-Goenoral in Counceil o . el
; ; il or b o lewialats
the Todian Legisliture would be “.,‘.”(,}1‘\. ‘_)r(‘u”']' 'I]‘K‘S_]-i“”“ li}’
is clearly desirable. with tefeor ' as Lentral subjects. It
at Pn‘y ‘€ ]\nt‘!:lq“l‘lhl( | with veferonee to the various }l'll‘b()ll.l]' schemes
¢ ent under the consideration of this G : .
{ of this Gover
<hou , o ‘ ernment, that they
p 011 l‘.] know \\lu.th"l the Government of India 'lrv’lik'-l\' t?)
ec .m,.-l any pots in this Presidency 1o be : A
a4 res F such deel; i ' ’
contr(l)llt (')lf‘l such 41(.»('1‘\1':1!10:1, to take these ports under their
. 10 question is one of :
. urgency woards
Cochin and Tuticorin.  The stag Ig"“('-; a; regards the ports of
. : stage reached in the invest i
of the mmprovement tnhe m\oat)gatlon
SC}:OH](N of N . . . . .
below. theso two ports is briefly described

3. Cocliin.- - A repor i
g 1Y \\'6"(;\“'!1;‘}')”1![ (')1‘1 thix harbour has beon submitted by
D b Wolf ”‘ ‘ y' Avster {unl Partuers, and for the further
al,poi,lf’(,(, o (1‘( 'priobloms ivolved an Engineer has been
a Port Tr;lst l'm" ('LI)((;;;ifl'xm;;('.lll“;)om‘(. u“?:;’lc i'“m"di“t”ly it
Higpors e for ( H: uroas they ars confronted with a
prop(w;‘\! lllxurbgllllrdl tlo (t),.]n 'sottl(fmmxt of its local jurisdiction, the
POl et S‘t"‘tltr’ p.xr‘tly 1n the British torritory and partly
in the adjac State of Cochin. It i3 hoped however to settle
i‘rllo',:tmlu.lau(} fo(r‘m a Port Trust in a few mouths’ time *
chmm(:;; 1:! 1 e‘t x? rovernment have decided to have the approach
cross the bar dredged, as the success of the ﬁgrbour

“Major” ports and as
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scheme depends mainly on the maintenance of such a channel.
For this purpose the Government of India were addressed In
letter No. 45-0/1V-2, dated the 7th June 1920, to move the
Admiralty for the loan of a dredger. The execution of certaln
bther works for the harbour is also considered to be imperatively
necessary. It is estimated that these preliminary worksalone will

cost at least Rs. 1] lakhs.

4. This Governmont are unable to find funds at present to
meet this expenditure without borrowing. The Government of
India will bo approached shortly on the subject of raising a
loan for the above purposes, should it be decided that the
port is not to be a ¢ Major ” port and that the works necessary
for its improvement are to be financed by the Government of

Madras.

5. Tuticorin.—A report on this harbour with four others has
also been submitted by Sir John Wolfe-Barry Lyster and Partners.
In that report Tuticoriu is considered to Dbe much more favour-
ably situated for development than any other of the five ports
discussed. The general view of the reporting firm is summarised
as follows in paragraph 66 on page 16 of their report: “ We
consider that the construction of a deep water port at Tuticorin
would be fully justified from the financial point of view, and we
ave strongly of opinion that the works should be carried out as
soon as circumstances permit.” The further consideration of
these recommendations has not advanced so far in the case of
"Tuticorin as in the case of Cochin, but similar dredging work is
involved and financial questions similar to those described above
in the case of Cochin will have to be considered.

6. 1 am to ask that the Government of India will be pleased
to favour thiz Government with a definite statement as to their
intentions a3 regards these two harbours. 1 am also to inquire,
in case they are to be declared ¢ Major” ports, whether the
Government of India is prepared to put in hand at once the
schemes for their development and to undertake the immediate
expenditure necessary, including that described in paragraph 3
above which will precede the formation of a Port Trust Board at

Cochin.
(i)
Letter from the Hon’ble Mr. C. A. INNEs, c.I.E, I.C.S., Secretary to the

Department of Commerce, to the Secretary to

Government of India,
(Special) Department, dated

the Government of Madras, Revenue
Simla, the 12th August 1920, No. 5183.
Tn reply to Mr. Turing’s letter No. 583-1V/20-5, dated the
15th July 1920, 1 am directed to say that as at present advised

2-a
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the Govern
m i
ent of India propose to clas«ify as ¢ Major ™ ports in

the Madras Pres;
§ siden . )
that of Vimgammm.cy the port of Madras and for special reasons

: They hay 1 tor :

Tuticorin and Cochin ,Hl?{\\ll"“" no present intention of declarnZ
. «w. - - .

Madras will of course under tajm; orts, but the (iaverumen of
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ouly necessary to make
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provision for .
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Letter from R F. Ty "
¢ Y. . 0 y 05() '
mittee, to the ;t:- Esq Les Presibent, Coelid .
(SP(‘Ciul) De]mrt r"t:\r)' to the “n\('rlll?" T o
1920, N "lﬁ"t, dated ¢ i lulx,( of Mudros Revenue
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1.0. No. 2 ‘ |
71, dated Oth duly, constitag
: We b b - CConstituting (Cue)
ommittee held ; et 1
the Procv('im‘edt(:tz first meeting Orlx)olrgt't}”mt the (Cochin Harbour?
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impossible for the Committee as a whole to proceed to the consid-
eration of the subjects placed before it and that it was advisable
to appoint Sub-Committees to make a detailed examination of the
several questions and make definite reports to the main Committee
for its consideration. By adopting this procedure it was thought
likely that every local interest would get a_hoaring and that the
preliminary examination of the several questions involved would
best be made by local membets of the Committee in concert with
the Harbour Engineer to Government and the Port Officer,
(‘ochin. ‘This proposal was accepted by the Committee.

9 On the motion of the Chairman, Chamber of Comerce, two
more representatives of the Chamber were co-opted and joined
the Committee forthwith, ~Asone of these was the local Agent of
the Bank of Madras it was decided to entrust to the same Sub-
Committee the preparation of a report which should deal with the
question of jetties and storehouses and also the raising of a loan
by a Harbour Authority when constituted to finance the projected
improvements in the Port.

3. This Sub-Committee congisted of the following gontle-
men :—

The Diwan of Cochin.

Mr. K. H. Cooper, Chairman, (Chamber of Commerce.

Mr. W. T. Anderson, Sccretary, Chamber of Commerce.

Mr. R. C. Bristow, Harbour ngincer to Government.

Lieut.-Comdr. A. E. Godfrey, R.N.R. (Retired), Port Officer,
Cochin.

Mossra. J. E. Pitcairn and C. W. Cole, Members of the
Chamber of Commerce.

AM.R.Ry. Rao Sahib A. L. Shirgaokar Avargal, Merchant,
Cochin.
Ir. S, S. Koder, Municipal Chairman.

A sceond Sab-Committee was constituted consisting of Capt.
K. W. Hud.ileston, c.L.E., O B.E. I.IM., Presidency Port Officer,
and Mr. H. H. Hood, Collector of Customs, Madras, to report on
the constitution of a Cochin Harbour Trust.

4. It mav be claimed, we think, that the procedure adopted
has been entirely justificd by results.

The enclose report and proceedings of the Sub-Committee to
consider the question of jetties and storehouses will make it
abundantly clear that the question was approached by all the
members of that Sub-Connmttee with a completely open mind and
that they spared no pains o arrive at areport which might fairly
be considered as in all probability the best practical solution of a
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prejudice to private interests at Ernakulam, in Muttancheri and
n British Cochin.

3. We unanimously recommend this report for acceptance by
Government. The veport deals algo in a manner which we accept
as satisfactory with the quostion of a loan. The provision ofa
barbour of the magnitude and importance that we anticipate for
Cochin seems to afford sufficient justification for approaching
Government with the request for a loan frce of interest of 638
lakhs.

9. The only remaining question is the constitution of a Cochin
Harbour Trust. We believe that it s not the desire of Govern-
ment that we should produce a Port Trust Act ready for enactment
and perhaps seeing that the scheme as it now is includes a great
portion of State territory it would be ngeloss to do so. We have
therefore considered it sufficient mercly to recommend that a
harbour trust should he constituted by enactment on the model of
the Act constituting the Madras Port Trust ; but would ask that
the, ("hairman of the Trust should be appointed by Government and
that the Trust should consist of twelve members, one third elected
by the Cochin Chamber of Commerce, one-third representatives
of the Cochin State and one-third nominated by the Government
of Madras.

10, We would also recommend that the enactment should sti-
tlate that noue but British subjeetsor subjects of an Indian State
c<hould be eligible for appointment as trustecs. With regard to the
office of Chairman, we desire to suggest that for the first five years
or so while the construction of the harbour is in progress the bulk
of the work and responsibility will be on the shoulders of the
Engincers in charge of works and that there will be little for a
whole-time chairman to do. On this account and in view of the
interlocking of British and State interests, we desire respectfully
to submit to (Government that if possible the services of the Re-
sident in Travancore and Cochin may be mado available for the
office of Chairman during the constructional period : but that if
this is not possible it is Desirable to sclect for the office of Chair-
man a senior officer of the British service. Subject to these
remarks we submit that the enactment constituting the Port Trust
may well follow the Madras Port Trust Act for Madras.

11. It will be observed that we have not attempted to propose
a schedule of the propertics and lands to be vested in the Board.
It was not considercd that this foll within tho scope of the
reference and probably 1t will be held to be more convenient and
more proper that the boundaries of the port should be settled by
direct negotiation between representatives of the Governwent
and of Cochin State.
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6. Captain E. W. Huddleston proposed and Mr. 8. S. Koder seconded
the following proposal which was carried unanimously :—

“ This Committee recommends that a Port Trust be constituted

for Cochin by an enactment modelled on the Madras Port Trust Act

subject to the following recommendations :—
(i) that the chairman be appointed by Government ; o
(ii) that the trustees should be twelve in number consisting as to

one-third of members elected by the Cochin C!mmber of Commerce,
one-third representatives appointed from the Cochin State, and one-third

nominated by Government ; . o
(iii; that none but British subjects and subjects of Indian States

should be qualified to be elected as trustees.”
E. F. THoxas,
President, Cochin Harbour Committes.

(2)
Minutes of the third mecting of the Cochin Harbour Commitiee,
dated 10th Septemlber 1920.

I. Minutes of the previous meeting read and confirmed.
II. Proposed by Mr. W. T. Anderson and

seconded by Mr. A. W. Acres.
“That the report of the Committee as drafted be approved and

submitted to Government with the signatures of the members of the
Committee.”
Carried unanimously.

E. F. THouas,
President, Cochin Harbour Committee.

(3)
Proecdings of the Coclin Harbour Commitiee, dated 16th
July 1920,
PRrRESENT:

President :

E. F. Thomas, Esq., I.C.S., Collector of Malabar.

Members :

(1) Capt. E. W. Huddleston, c.e., c.n.8, RIM., Presidency Port

Officer.
(2) H. H. Hood, Bxq.. Collector of Customs.
(3; R. C. Bristow, Esq., Harhour Engineer to Government,
(4) Lieut.-Comdr. A. K. Godfrey, R.N.R. (Rtd.), Port Officer.
5, M.R.Ry. Rao Bahadur T. Vijayaraghava Acharya Avargal,

Diwan of Cochin.
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(6) S. 8. Koder, Ky, Chairman, Cochin Municipal Council,
(7) A, Acres, Esq., General Trafhic Manager.
(8) E. H. Cooper, Esq., Chairman, Caehs
9) W. T Anderson, Ksq., Seere
(10) A. \\'uddingtun, Esq., Secr.
Southern India,
() w1, Bruce, Esq., Senior Manager of the Madura Company.
(12) M.R Ry, Rao Sahib

A L. Shirguokar Avargal. Cochin.
(13) Haji Kasa Huji Moosa, Esq., Merchant, Muttancheri

(14) Latit Unuuer Sait, Esq., Merchant, Mattancheri.
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(V)

1 b ] the Jetties and Warchouses
Morutes of meeting of Sub-Committee on t i .
‘gll;[; fzt (ihe Cluzn?[»er of Commeree, Cochin, on the 21sl July 1920.

i i i ere read and confirmed,
1. The minutes of the previous meeting w

2. The Committee proceeded t‘o discuss tfurt“}:er‘)t'h;‘1isgt;;t;(rlalc(ztsft11811:‘..
. o e
e Dot e lprg}(\1 lil:l?:l);:::\“r;d htﬁ::(.: Tﬁ(t):ll ((:f m'ei‘ 193,000 _tnns of ship-
L'ewnin,\frl“»l"lltw\\}{th in ;‘llt‘ year 1913-14. It further transpired t'lmt th.e
P”?gnt‘;t(:(u; :':"gistcrwl tonnage entering and ]ozlying the port for six years
?;:i‘:»r to the war was between 800,000 and 900,000 tons yearly. R
3. The question having -.n'iser} as to “"hether wuroltx(:;ls:lsinanw.l.t]le; tl‘::
could be expected to pay, Mr. Bristow })}lt ina statex‘r}len (le : g rith the
e ally.  This statement was intended to show that je  and
Z:ﬁ’i‘}iﬁf;‘;‘i;:m: he regarded as an integral I"“‘;C{“: ft];t‘ tSO:l]PHIle va :se\ ee‘ 2)‘
L an X o i is light. ut that there w ver)
"”?“f- “?(tl}f:lotultivb::; ﬁi”}?\e\d f(l)lr] tfl}:-l:lselg\'vs, in the same way that expe 1:1-
E;(;;p}e\:s sl:uwn such fucilities to pay at other ports in India and elsewhere.

t. Mr. Anderson spoke of the advantages and d'e\.'e]upmef\t that \(;{0;1}1‘(1‘
rue to Cochin by the provision of increased facilities and msta{nc}e tt}:e
Ifwct that trade was bound to come to Cochin from other ports aél( };{1& e
ca:\\'enienoe to merchants of having jetties and storehouses at Cochin wal
C
considerable.

5. Mr. Cole also spoke of the advantages, political and practical, of
making early developrnent at Cochin.

6. After further discussion, it was agreed that the Committee s};onﬁ
Y, o 7 A h ; . ! X (
) | that the representatives of the Chamber of (()n‘nm ree shou
T i i S the Chamber, while Mr. Bristow
diseuss the matter with their colleagues on the Che ,1 o Mr. Bristow
roct:eded to discuss the matter with Govvrnnwnt,. and that a !
E)eoting should be held on the 2nd of August following.

Memorandum by the Harbour Engineer on the proposal to construct
- ‘ - . . ¥ .
storelouses und jetties at Coclian.

al tredge the bar at Cochin is based on the assumption
L e Dibpst] to dre i f trade ax a result, and this alone can be
i o ansion of trade ax a result, 8¢ ‘
that there will he an expr ‘ b res s
the justification for the expenditure of a large sum of money on dredging
and foreshore works.

2. The landing and storing facilities in the harbour are at pr‘eser(;t
n dilllli‘llt'll'\‘ in design and restricted as to capacity. Tt has been adnnt'r(:‘ )
! it e .. e . 3 8.
for example, that the godown space is in suflicient even for the present nee
“ ' : - . . v- N . . . an_
It follows that better facilities must be provided in order that any exp

0 h -
sion of trade 1ay be dealt with.

3. Further. it follows that the additional fucilities must b?drig“(;de:g:;
o . ’ s scheme.  Otherwise the bar wou e dre

an integral part of the whole scheme crwi A .

and ;}:gforgshore protected merely to maintain the existing inadequate

s 1 one desires
conditions and the existing awmount of trude. T take it that no one
this.
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4. The necessary improsement may be effected in the first place :—

(a) by the provision of up-to-date methods of clenring cargo enabling
vessels to leave in the shortest time possible’,

(d) by the provision of widitional storage necommodation

5. These proposals ure on the lines of those ndopted in all first-class

ports throughout the world, and go a long way towards meeting the
ultimate requirements of u modern port, vis

(i) Exporting or importing food and mw materials
(a) light, (b) heavy, needing mechnmenl power.
(ii) Exporting or importing manufnctored articles
(a) light, (b) heavy, needing mechanical power
(iit) Dealing with passenger trafhic.
(iv) Providing for repair of vessels -
(a) slongside whart, (&) in dock.
(¥v) Providing other ship’s necessities--
(u) water, () fuel, (¢} food, (d) sures.

(vi) Providing (iv) and (v) of the above fur wir vessels; and in

addition, offering a harbour and base for strategic purposes. with all the
attendant naval requirements.

6. The possible expansion of the trade at Cochin congeguent upon the
ubove can be estimated or tmagined by any business man, and it 18 not
proposed to enumerate the sttendant items of development at this stage.

1. Aypart, therefore, from any question us to whether jetties and stores

will pay by themselves, or not. they should be looked upon na a part of the
scheme of devolpient.

But it may be shown that there is every prospect
of their paying —-and paying well.

They are estimated to cost Ry, 646 lakhs,
the annual charges on which for sinking fund and interest might be
reckoned at 8} per cent or say 3 Likhs.

If the warchouse prup(m-d is let
at the same rent as those in Madras it will produce yearly one lakh revenue

per annam so that the whole question s regurds paying comes down to

this—will the warchouse he used to its full capacity —or at uny rate
sufficiently to pay charges upou it, il the year round ?

8. The experience of other ports eannot be neglected in regurd to this.
I understand that as seon as warehonses are built they wre rented b

y
bhusiness firms whose trade seemy to increase wntomatienlly with the
opportunities provided for it

If, therefore, it is admitted first that more
godown space is required even now, and secondly, that an expansion of

trade will undonbtedly resuly upon the opening up of the harbour it is

difficult to resist the conclusion that the warehouse and jetties will fill u
real necessity.

9. There are just one or two general points which seem to me deserving
of the Sub-Committee’s congideration.

1 believe you will agree with me that it is desirable that the final

decision on these questions now hefore us should, if possible, be based on
our unanimous agreement,

The appearance of discord at this stage would
necessarily have s somewhat depressing effect upon the public mind and
would possibly be exaggerated by less well-informed people into  suspicion
of the soundness of . the harbour scheme ay & whole.  On the other hand,
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unanimity and hearty comuperation would be

important factors in ensuring
uniform and continuous progress.

10. Lastly. 1 would appeal to those

members of the Sub-Cammitiee,
i any, who

have not yet heen convinced hy my arguinents to try and look
ut the matter once ug:u'\n from a rather different angle.  May 1 apypeal to
vou, gentlemen, to do your hest to look at t.\ns question \\)q»or\u\\y rather
than joenlly, and to think of Cochin as a link m the chain of commerce
which is the strongest binding force of the Kmyare.

1f you do this, you will perhaps {follow me iu. my ox\rnest.desiru Lo see
advantage taken of the almost unigue potentislities of ('nc\m\i 0 ﬂu\‘t it
may be made not into a moderate second-class harbour but into a hr‘bt‘
class harbaur and that with the least possible delay and without going

through any stages of makeshift and incompleteness which might get it a
bad name and so retard ity ultimate success.

(8)
Sub-Committee Merting, Friday, 23vd July 1929, at 4 p.on.

PRESENT:

The Diwan of Cochin, Krna-

Mr. 8. 8. Koder.
kulam. Mr. W. T, Anderson.
Mr. E. H. Cooper. Mr. J. E. Pitcairn,
Mr. A. L. Shirgaokar.

The figures applicd for to Mr. H. Hood of the foreign and coastal
steamer and sailing vestel totals of imports and exports not having been
received the meeting were only able to estimate posgible cargo revenue

from the figures obtained by Mr. Cooper approximately 350,000 tons per
annum. ’

RS.
The total estimate of revenue so obtained were
300,000 tans at R 2 per ton dues 700,000
Port dues on steamers at As. 3 and sailing vessels
at As. 1} per nett registered ton o 1 H0000
1,00,000
Rent of godowns .., 00,
9,50,000

The Sub-Committee hud been informed that for a start Rs. 75,00,000
would be regquired made up as follows :—

RS.

Jetty und warehouses . -.. 36,00,000
Purchase of dredger ““ Triton "' .. . 1,00,000
Repairs to do. do. . 100,000
Dredging ... .. 30,00,000
Contingencies 7,00,_0‘(.)'3)‘

st

75,00,000
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Two tugs would also he required ;

. be
v present estinate of cost would
50,000 each,
Provision of foy

T m(mrings would
Beyond thiy the

lnrn‘m])l.\‘ cost Ry, 1, 00,000, . is
meeting oould pot proceed untl farther information
available.
It way thought undesirnble
Rs. 2

< per ton es
between Rs, 1-8- m

Therefore the further revenue required could only be looked for fmr
increased trnde and on the A& umption that an annunl inerease of 10 pe.
cent might be expected the bresent revenue figures ought to double them
selves in ten yenrs.

requested Mr. Cooper ta telegrnph Bombay, Knrnchi n;ldr
pies of their scheduifen of charges wnd tonnnge dues, _ﬂh“‘ o.
Feports of these ports if obtainable.  This valuahle inform
pluco«l before the

next meeting of the Sub-Committee to be
uesdny the Snd Auagust.

. ond
1O sugEest inerense of harhaur dues bey
pecially sepir

'® that Madry rates apparently aversg
Uand Ry, 1-yu- per ton.

The meeting
Rangoon for co
administration
ation to bhe
held on T

()
Minutes of Sub-Comumitter Moo

ting held qt Chamber of Commerce on
fth

dugust 199

Pugskwr.

All membery including Messrs, Cole and Koder with the Diwan of
Cochin in the chair,

L. The minutes of the meetings ¢
confirmed,

f 21t und 20 Jul)’ were read and

W osuggested that (L,
Y to the question of fingne

ecision an thj. point
notice of any Questiony they wish
matters and that the Committe shoul
report may he drafted, if possible,
agreed to.

2. Mr. Bristo meeting should now confine iw"!f
specificall *i that toemorrow it should, ) if
possible,  that members should then give
to raise on enginecring or nautical
d consider these on f"riduy so that a
by the end of the week,  This way

ent from whieh it appeared that the

. - the five yeury Prior to the war was S5, 106 tons
avoirdupois and the registered tonnuge 240,000, He considered it would
be fair to inorease thege figurey by 334 per cent in estimnting avernge
Tevenue over a period of ten years ahead, wfter which it might be consider-
ably more. On thiy basis o revenye of L lakhs would be forthcoming
yearly.

4. An estimate was then compiled for what
stage of the work This came ¢, about
30 lakhs for contract dredging of the bar
» eto., and 164
er It was showe

might bhe called the first
100 lukhy principally made up of
and foreshore work, 36 lakhs for
lakhs for halt the cost of a permanent
1 that a revenue of 14 lukhs would just

port suction dredg
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inkipg fund
interest and sinking
; allowing 8 per cen.t‘ for :t‘t:nd maintenance.
pay for this elp(‘“dltur(i revenue for establishme
t of gross
and 40 per cen

: er
. be put into prop
i ed that these Agures dbhsol?\;])(}nit’;adlto them on 5th
5. The e . Cole and Bristow une. s could be arrived ut a8
financial shape by Mebsrsi.n order that a decisi
10-30 a.m.
August at

regards the financial aspeet.

(10)
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5 Mr. Br:"\wwd{m“x' jon it was agreed 1(; e uﬂppl‘oxinmtiun as to1ts
" ir discuss (ith an

imself, und after disCuss > together w1
himself, un first estimate

LS y-
I e~ iten ellt t() b(’ ﬁ”le“d(‘d 1C l‘dlng
h st: 1 co l

nsing st of
. A o av res as to the co
earning cu ac1ty he above Mr. (fnoper g(ne)ﬁb;ius SO vy weather
n6 g 'n"i“ " (;f - l\ ——viz., Rs. 11 per 100 bag y h
B.' . P B WSSU':\ 5 perio 8. . .
handlin I_Cee(; 100 bags 1 monso.ont N edqnim‘m]t - orge
wnd et is was approximate i

w gre this was 8} ey,

. I:S arr;ux} and Rs. 2% per ton respe

of Rs. 13 pe Y

it as his opinion— liminary
ave it as his ¢ at is the prelim
7. Mr. COOP?T & ¢ the scheme as a whole .()t})l‘(:; to pay the work of
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4. Three Indian merchants of Mattancheri, Messrs. Haji Easa Haji
Moosa, Latif Ummer Sait and Hansra) Dewji, attended the Committee to
give their views on the construction of godowns and Jetties.

5. After considerable discussion which had to be translated these
gentlemen were axked definite questions which with their replies are given
as under :— '

(a) Ts the godown spuce at the Cochin harbour sufficient oF
jnsufficient now ? Reply from all three :— It 18 insufficient now and there
will be acute insufficiency if trade increascs.

(b) Will additional godown space be provided by private enterprise
and is there suitable space for such godowns? Reply by Messrs. Haji
Kasa Haji Moosa and Dewji:—-Land i liflicult to get and godowns s]mu.ld
be built by Government. Reply by Mr. Latif Ummer :—Private enterprise
may supply the godowns.

(¢) Would Government godowns, if erected. be used fx"nd on what
terms? Reply by Messrs. Haji Easa Haji Moosn and Dew]l —Godown
would be used and a rate of Rs. 2 per 100 bags of rice per month would be
acceptable. Reply by Mr. Latif Ummer :—Use of Government godowns
would depend upen the rent charged.

¢. The Sub-Committee therefore decided that as regards godown
accommodation this evidence confirmed their decision at the previous
meeting, viz., that warehouses should be huilt irrespective of the jetty
question.

7. Arising out of other peins hronght forward during the previous
discussion the foliowirg Jeematives as regards handling of goods to and
from ships were discusrod ==

(“use 1. -In those goods which would not have to pass through transit
sheds and would b stored direet in Government or private wurehouses——

Ships lying at mooriogs Ships lying at jety.

in strénm,
First operation ... Cost  of getting goods Cost of landing on to
ashore by hoat. jetty.
Second do. . Cost of handling  into Cost of handling into
godowns. godowns.
Third do. ~ Cost of gubsequent dis- Cost of subsequent dis-
tribution. tribution.

(‘age 2.—In those goods which would have to pass through transit
sheds before storing in Government or private warehouses—

Ships lying at moorings Blips Jying nt }°t'y-

in »tream.
Tirgt operation .- Cost  of getting goods  Cost of landing on to
ashore to transit sheds jetty

by boat.

ot Cost of handling through Cost of handling

sheds and back to native through sheds and
hoat. into Government
godowns.
Third do. . Costoof transport to mers

chants’ gndowns.
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and fall of tide
quently the wopst winds .
most of the ship also way exposed above the surfuce) und it was this con

dition that had to be uyed for purpoves of comparison.  He stated ﬁnallyk
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8t most of these ports
occurred at H.W. (when
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7. Mr. Conper ralsed w guestion as to how charges could be met for
upkeep of the existing gidowns at Candle island if storge were dive
to Government godowns, pointing out that trude in some way oF othes
would have to stand the burden.  He =aid that out of the charge of Ra. n
per 100 bags of rioe 12 annas were allotted for rent of godowns.

8. It was agreed .-— .

(1) that the Sceretary should cirealate the minutes together with

alternative estimates showing how the toral evtimates of the 1164 lukhs
would be affected by the proposed modifirations ;

(B) that figures should alse be given as to the sums likely to 800746
from reclamation of land in the harbour

(¢) that the above should bhe considered ot a meeting to be held on

Monday at 10 a.n.

Estimated cost of works Sor alternative prelimivary schemes.

Cormix Harnorn.

Schome for providing 1,000
feet jotty and three
godowns, eto., on shoro.

S __-_‘_—_/

Scheme Lur providing de-p
water wharfl for one veesel
and two golowns, tc |
on shore,

Bohemne for prn\'ndiu{( 500
feet jerty and three
godowns, ate,, 0D shore.

LAKYS,

Contrnet  work  for| 30
dredging of bur aad

Laxkns

Contraet  wark  for an
drodging of tinr and

foreshore. forcahore.
Cost of suction dred. 38 ' Cont of suction dred. a1
ger. | gor.
Two tags 010 Twa tuss . 1o
Four moorings for'! 2 Four moorings for 2
st(_aa.mers. . ; stenmers,
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77 77
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Godowns e ey | Godownn PR B
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sids do. dum- - —— 2062 dumping ~= - D
ping  8spaoc, i

eto.

Jetty with western | 17
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Fixtra dredging 1

Powarhonse ... 10

Laund acquisition . | 360

Total ... 12812

Say 130 lakhs.

ﬂpﬂf!?!.
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1

house and l-ndi
acquisition as in\
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e —
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] .
Gattraet  work  for 0
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.———’
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i
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I

Total ... 11“55‘

8ay 122 lakha.

i

|

]
'
i
i
i

and land aeqaisition
na in first casc, |
e

Total ... 12063
e

Bay 121 lakhs

U
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3. The Harbour Enginee
copy of which is attached, a
reclaimed on the west side o

4. The Commit
and it was gener:
a8 a whole, whic

T read a report on the
nd showed on 4 pl
f Venduruthy.

tee proceeded ty discusy the possibilities of this scheme
ily agreed that jt opened out certain uspects of the case
h had not previously heen looked at, For example

() the possibility of doing away with the proposed nequisition of
land and development ut Ernakulam was pointed ount, developing Venduru-
thy instead ;

(8) the feasibilities of getting the railway across to Ve
comes more obvious ;

(¢) the question of devel

question of reclamation
an the area proposed to be

nduruthy

opment at Cochin Harbour, us u whole, ean
be better visualized and estimated if the area of harbour development is

principally confined to the shores of Cochin und Venduruthy,

5. After discussion it was agreed that the Soorotury should draft o
memorandum de; whole subjeet from this point of view and

aling with the
giving estimated cost of development at Venduruthy including the railway,
th development at Ernakulam.  He nlso promised to furnish

as compared wi
the cost of cuntinuing the.

an estimate of ruilway to Cochin, if time permit-
ted. The meeting then adjourned until 3 p.m. on Tuesday, 17th of August
1920,

(15)
Minutes of the Sub-Committee on Jettivg held at the Chamber of
Commeree on 17th August 1920,

Presenrt:

1. The full Committee including Messrs. Cole and Koder. The Diwan
of Cochin in the chair.

2. The minutes of the previous meeting were resq and confirmed.
3. The Secretary read a report dealing with the
development of Cochin and sumimnariz

whole subject of the
ing the work of t
a copy of which is attached,

he Committec to dote,
4. The Committee agreed that thiy re

made during the meeting should he regarded ax the 1,
mittee’s report; that the representatives of the Chamher of Commeree
should put the matter before thejr eolleagues on the 19th instant and that
a further meeting should be held on 20th at 11 a.m., in order, if possible,
to confirm and sign the report.

(16)
Minules of meeting of Jetty Sub-Committee he

port with one of two additions

usis of the Sub-Com-

] ld at Hl.o' Chamber Of
Commerce, Cuchin, on 204} August 1920,
Presewr.
1. The full Committee with Messrs. Cole and Koder. The Diwan ot
Cochin in the chair,
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t. er l‘(‘(\(] i\nd Conﬁrmed.
2 I e S e e vl 9 ectin ?
l min “t nf th pl‘,\lml. meetl g
. 1 § w (Y

that at a
the Chamber of Commerce reported
3. The Secretary to

B < . . € .
EE““ “‘ (.'h ‘)(’l hell on 1.’(}\ lllSt \“t lt ll “l |)Pe!\ &gle(‘(l nem on
g th( am

toms wharf were
d .in the neighbourhood of the Custo
that jetties and godowns

l " hl S.
1 ble an ('O“ld b ""\de 1use Of y t}l lnci\ merc l]lt
esira il e ‘) e

1 to discuss the draft report put up by
o dis

J or additions
4. The meeting then ‘.mce«*dt g amendments

. v aTioll
. turn variol
Ty gave in ; eport.
Secre and members g in the rej
th}?") nfttmyn‘gmnwnt were incorporated
which, after ag !

. 1 by Mr.
satow and gecondec ) :
formally moved by Mr. Bril#t(t‘l‘:qtait should be prmted :
b It was then fo t he -ndupto(l as :\lm-n‘dp( : the mes of all members as
Piteairn that the repor be authorized to print the na
the Secretary ) . alv.
a,“d t::&t :]mereto. Carried unanimously t meeting of the full
signatorie: ) ion it was agreed that the r}\)ex‘md Tt the Secretary
6. After dlsC(l;S;‘lﬂn : ;tp("ned until 9th September:
Committee should be pos
inform members &ccordl"gly' range
7. The Secretary underteck 10 Wt .
and }-’1“" in Madrs and for its @ets for giving up so much Sf h“;
h . ) : §
anks to the Chairman for g »sed , seconded a
o ote Ofdt}l‘lll"fletx(l‘(» to the Committee was propos
valuable time and assis

ocarried unanimously.

i t.
for the printing of the repor

Note by the Harbour Enginect.

i D ‘C()nln“i'(’e, I ]lﬂ\e ""Nle 8
( l(’\t nf t}lf“ \llb

- thy
: . _ ) and Venduru
In accordance with the r loping KErnakulam

. » cost of deve
com})m‘utive estimale of the cost

LAKHS.

a8 follows : |
thy 18

t of n milway bridge, ete, to Venduruthy L

The cost o 3 ]
RN d pi ine for reclamation 18
\p} f banks and pipe line

The cost of banks: i

npproximately .

Total ... 43

—

i i k 8 ( f gl‘oun
} ¢ mlill wall LO acre \alue at
}"U\ ldl‘!« l('ll th 1 ‘ an ()i 6 » ) d d

AKHS.
Rs. 10,000 per acre nett. '

. 20
fgrmmd at Krnakulam, say <
260 acres ot g
The cost of 2

l h(' [ tri (A1) (3] ar ’(l 1 li reciar "1,’( 11 I]Ot
c t f l (& g” g. l n ' b
xira b

: sy TR Irnakulsm
cﬂ”"’d} omé:éging necessary in the B
The further « . .

channel

5
Total ... ﬂ)_

’
(l”‘“y CcoOS t.s !‘ lllk‘ls ‘qu thdn the Ob}lel
ac

Pme on up for on the
So that the Krnakalam scheni en up

an tak
s ground than
but Vend hy provides A= $ acres more gre

u enauruthy p i
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Ernakulam side, which at the v

alue stated makeg un asset of 384 lakhs,
giving a result in favour of Ve

nduruthy of 354 lakhs.

- This result appears to me to be

! S0 Important that I have drafted
ollowlng report for the consideratio

n of the Sub-Committee :—

2
the £

Memorandum on the subject of reclumation in ('

ochin Harbour by the
Harbour Engineer.

[I{eclzlmuti()n.]

The factors which govern the choic

e of areas for the purposes of
reclamation are ag follows :—

(a) Position.—The position should be
imed will be commercially useful
() Non-interference with privat
should not block up canals, water-

1 such that the ground
recla

and can be sold at a high figure.

e interests. —The site when reclaimed
ways, or any considerable portion of

water frontage already developed co

mmercially.
(¢) Height of reclamation.—The water should be as shallow as
possible.

(d) Banks, etc.—These should be as small as

2. T have studied the conditions in the harbour in special reference to
the above ; and have had an intervie

: w with the Diwan and the Diwan-
Peishkar in regard to the matter and it appears that, while there are

comparatively small areas at Ernakulam which can be usefully reclaimed,
by far the most advantageous site is to the west of Venduruthy Island.
8. From a survey made of this area, Ifind at
reclaimed behind the banks, which latter
only 1 foot deep at low water level.
comparatively firm, and it is not antjc
appreciable distance. A further are
possible extension, but the b
and more snbstantia] ; and t

4. The land thus proposed to he recl
accessible parts of the harbour, and is a
Ernakulam and Cochin sides, It would be difficult to find an area of so
much direct and immediate use in the development of the port. T am
informed that the land would fetch at the very least Rs. 10,000 per acre,
8o that the proceed amation would be no legs than

possible.

least 640 acres can be
are for the most part in water
Moreover, the hottom is found to be
ipated the banks wil] sink down any
aof 143 uacres is also available for

anks in this case would have to be made deeper
he bottom is very soft.

aimed is in one of the most
pPproximately half way between

s resulting from this recl
64 lakhs.

5. In order to obtain the spoil to 11 this
the 690 feet channels on both the Ernakul
addition, where th

ese two meet, to make a
18 not more than

area, it is necessary to dredge
am and Cochin sides, and in

wide turning space. But this
) : would be necessary in any ecase. If any considerable
portion of this spoil is found to escape in the overflow during the process

» it is possible to extend the channels in width and also the
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: -1 by
uestion of cost, it is necessary to prO\hlS ei:::n
lq rought iron piping with wrougf special
Y o to allow for a large m‘lmber o1 SpX the
ent in the pipe line will not Sta:‘how_
ol all this gear, a
i 1 rought iron at £50 per fon, thi colsfkolfs‘.m ’tI‘IIe gcost’ of the
joints. - Wt entgconﬁﬂgemies’ would be 3 a‘contract price has been
ing for 20 per cestimated at about 2% lakhs, aln ttor to 2 lakhs only.
banks has} !)ehenas a matter of fact, brings t,h.e 2 ks. ete., would, there-
Oﬁ”ed';; u(;o‘c}al cost of the dredger, pipt"; 1.111)1:3{6(11) at“o ‘1’ccru¢; from recla,ma—1
7. The i um anticipe o agricultura
-thirds of the s \ d for agricu
fore, be under t\‘\*O t);sing much of the land wds. ltlif)en would at least pay
tion, and evin twlilth it is obvious that the reclama
Ao 5 w , Y
purposes to star :

the entire cost of the dredging plant.

& In view of the importance of t

to the n
. self ersonally as L !
Samsﬁed,m{(;eregtpand have made an m.b})ecthe banks. Asa result I have
bauks wou be suitable for eonstructing t at Venduruthy is one of the
which would ein saying that the reclamation a
little hesitation é

oS It ]ld.I bO .
t ll(‘ll°f ul 1) \It S Of the (Ie\ elﬂ}mlent Of the ur
<

6. Dealing now wi;h the

' S f 24-inc

000 yards run o ‘

}2);)ntoonys to support them an((}v:}i
connecting pipes, SO that m

i I have
is aspect of the question, |
h;iuiriepof the botton} on Whlcil ti;el
tion of various kinds of mater

(1)

P ¢

[Cochin Harbour Development. ]
i h-Conumittet were:—- ‘
e f jetties and store-houses, their

ich, the
the terms on Whl.c s
ts ilewolved will be likely to

; fere

The terus of e .

To consider (a) the constructml}\licoh jett

obable position and the extent 'fo x;; iu)teres
prercantile community and the Eil'll.pp. gnd
:i'ai] themselves of the new fa{cthes,

(b) the raising of a loan
| i i i st case
the Cochin Harhour'n ittee in dealing with this cons1der§€1t in ;}g; iifhouse,
_ . ‘ th !

2' Th? o Cor;xls of the Harbour Engineer forfa. (]The)y Lo
e featehon pmpst)hL site of the new Customs wharﬁ.maches o ore
o, Wareho?fl 'mn vmeex"chants examined sevell'al _ :2 mates of oo e
from three India ts, e i o

e ey ith increased trade, tha
and revenue and even y owme O el wit i
o O i o Wf‘?\i::tly and economically be l)lac;(;i e(::{ he strip o
pdings ;;Ollld cl(l)n:;}e;e boundary stone a2d8 t(l)lep:;e f e e e e
frontage betwee . oy e, 4-8- | e ot
Dustorms Wh?':i ant(ilvetll;vatR: 2 per 100 bags of rice per m
month, or alternative

reasonably be expected.

i the J
. With regard to o b
Hn'aiimous. One member of the Su

for all purposes connected with

inion was mot so
er-house, the opinion )
ety e pogommitteé expressed the following

. ‘s lted hitherto have
views i — ent Engineering advisers consu

| p ; i keeping
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it open or cautious i

n their expressiong of opinion,
be wise to incur

Therefore it would not

greater expense than necessary hefore seeing whether the

bar can be kept open or not.
() Moorings, at least in the first place will be equally ugeful, safer

and far cheaper than Jetties ;

and another took

(¢) Whether o
scheme including je

a somewhat similar attitnde—
r not the scheme ag

& whole (that 18,
tties and stores)

the preliminary

can he shown to pay, the work of
godowns and Jetties should be postponed  pending experience as to the
keeping open of the bar.

(d) In any

case equal berthing accommodation ¢
steamers by layin

an be provided for
g moorings as constructing jetties,
(e) That the outlay of Rs. 86 |
itself a paying proposition, which, ec

akhs on Jetties, starey, ete.,
while yet a third was in ge

onomically, it shonld be,
neral sympathy with hoth the above views.

4. Against these views, however, the Harbour Engineer und other
members were of opinion—

I3 not by

(a) Jetties by themselves were a relatively small item in the total

ate ; that the justification for undertaking the scheme at all was that

engineering resources had increased enormously of late yvears; and that it

was reasonable to expect that similar and equal difficulties which had
éen surmounted at other places could be dealt with at Cochin.

(b) Jetties woul

d be of the utmost use to those merchantg using the
Port Trust godowns who do not possess bo

ats or tugs and would result in
deoreaged landing costs. -

(¢) That if, with m oorings provided in
merchants had to pay the increased total cl,
dues and boat hire, ete., in addition, they
than at present,.

estim

stream and no Jetties,
arges of Ry, 9 per ton harbour
would be considerably worse off

(d) That vessels would be able to

(e) That the jetty development
port and helped to increase its prestige
of the future both at the port and in th

5. The Sub—Committe, therefore, considered the matter further from
both the financial ang technical aspects. Ag regards the financial, it was
generally agreed there would be a certain revenue from the hire of cranes
and a saving in the cost of getting nierchandise to and from vessels as
compared with ships lying in stream ; while arising out of thege, there
would be the general advantage to the port that—given proper working
arrangements—ships would e able to load or unload and leave the
harbour quicker than by any other means. It was algo agreed that in all
prohability the people

: renting the godowns would prefer to use the Jetties,
rovided wharfage and other charges were reasonable.

leave the harbour sgoner.

was a good advertisement for the
pending the major de

velopments
e interior.
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i a comparatively smal

ated by tdhf‘lg(l:t':}l;gn;lfles of a large num}}ig‘ggi
He s.tuta ‘Lit}, jetties of about the same heig 1
provide lwt conditions of tide gnd currerfl o
d and tha Ct than at Cochin. He o )
thflx.irll)o(:‘u: to its muximum1 Cal’;‘(fll)?s e(? to

d PR T i he p h
f narrow gauge railway ]meihl()e} :Z];;Cei an}d to avoid
the triple system © t of goods to and from} jetty shown need not be
accelerate the tn‘“SI)()rH also explained that the Je and a bend of 500
congestion on shore. t thee ‘central arm, for mSta(?(igh’e rest left to be adfled
built all at once : tha t could be done first, an ketches of six possible
feet to the east or Wwes Altogether h? gave § Committee with total
as the result of expenence. site, and provided thiimble than the others.
alternatives on rhe}s-;‘{:ezzll)pea’red to them more 8 . ere of opinion
estimates of three whic nbers of the Sub-Coml;ut:e&) Z,Vny f the oth(?r
7. Although several msilhemesﬁa common 13110 ::ervative in scope, 1t

that at least one of thesuend lines and sufficiently (»Zoof the matter.

alternatives—was ‘("(]{]ei‘ofurther the financial aspec Allowing for the
was agreed to consl . the nosition was as f(.)nowosf' the foreshore, the
&. Broadly spe{;klng‘;;y con}tl‘“ct’ the protectlf;n and half the cost of
dredging of the bar )

jett 18
tation and Je ; ur channe
. t warehouses, power 8 and dredging the harbo
constructian ¢ fwr maintaining the bar
a new dredger fo

. : st and

. ming intere
: s was assu
just paid for itself. T]ZO ver cent of gross revenu::i,

inside, the schem: Je} .Mnt maintenance . As} 3 per registrel'ed ton ar

s \ , )
ginking fund at Rs},j 2 por tan, port dues a
s at I8, - .
harbour dues

} lod
< . : : ars P

k 1t over a er’

(l ay Lr‘lgll g x)z)). l)e coet ) e e

d trade « ) t ' n

an I1ncrease

aheﬂd.

b-Committee ag
d e(?éefg}?o?xllld be included in
re

harbour need not be :1)nht11‘c1p
opening through t)}el )‘\'e.re
first-class ports which w °}
above water as those 1>t‘\f])tllese !
much worse at several o e
produced a plan showing

y ; >

ree(l I[ wever (}l‘(lt tlle Whole COSt Of (]le

{ eﬁ Sioestlmatle toge t:'l]el Wlbh- some &ppr0x1-
h y

The
- in the harbour. I
. , ng land in priate
. ) ty for reclaiming ! ith the approp
tion of its earning capfffrle' after consultation v;;ff\,]t an area of one
’}]llj:rbour E“gineer.lt.herjan ::nd estimate s}1<‘y:]l¢:gof Venduruthy. ISlang
authorities, pr()(;‘iw{;( r‘;c%wim(‘d on the “;()St eilponditure for })in3 t]meg:;t
ile could b : that the extra e d in Committee
square 7! G4 lakhs and thi It was agreed 1N t the
S. . . tly tha
valued at Ks. b 1d be Rs. 7 lakhs nd consequen iall
. . ks woulc .ag a safe one a finances, especially
retaining ban Rs. 64 lakhs was the harbour fina ) .
i o thcoming
is valuation of jmportance to jon would be for
2}(};130:119 was of the Utmots:rli:ll for the recm]mafil;?dged in any case.
as the whole of thec{::;;mels which have to be t of this development.
out of the harbour ]! ',nportﬂn'6 Q‘leStion urof{-’e (:x‘i’aihble at so little ZOSt'E
; iy 1 1d be ma 10 £ land a
10. But an equa'l ble area could be ensive tract o
If such a large and \a]u:s:\r)’ to acquire an ]eiﬁr entrance and not m.ori
hy should it be neces away from the harb % he saw no reason agains
;rr.\al;lnhxn\—-llluch f‘ul':herr Engineer stated t‘h]? ur purposes; in fact 1{48
sheltered *  The }:M :;i-laillled area f0}r.lhgle(;‘e were no insurmoin‘c&:)hz
. f the g .deal w hile g % ACT0SS o
he adoption © im almost 1deal, . bridge acr
toe;itionpseemed to hl,nli Zfed in conStTUCtm-gs ﬁ‘etC. The bridge would
mainland to carry

; ith one span to open.
t clear above high water level, with
0 feet cle:
be made about 2
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11 v The S 1
tions a Sub-Committee were )
o thbered fund“"‘entall; ;:7( re of apinion that thisiss
CO-Orzlin eten an uncertainty a:?e of their previous énllh.\np of their investiga-~
seemed ated with that at C@}fo how devvl()pmeng. g“:l)"““”- There had
and tmdt'?-at two places at sa 1}!: for the good of th‘; Ernakulam could be
aditions, but wi such a distan port as a wh
precedence ; th with very simi ance apart, with di \§ AW ole. Tt
hat the ry similar fancti ’ 1 different i
event > . super s ctiony, interests
nally result in the ISU\;;:dI‘)mlt'l(m of E"“Hkn]-:v"“”]d be struggling for
ination 1if not extinct]i::: t};e(rjnuinluiul might
d O Uc}li“ commer-

cially a
as by a is would res
y & natural process of esgﬁlt 'T“t so much from active }
omic evoluti active Cimacd T
ution. susiness rivalry

12. A4
: evelopn
much pment at Ve
more definite and Pl"?cdt‘ilcm}t}ly’ however, would N
A able. ’ make co-ordinati
aton

on opposite si
sides of th
e J3
::aotaulii b.e no existing int:llmet channel and. conn
o8 . ecte :
provideltis ?{aCkW&ter o e Stto consider at Vendt;i t};y il
: ¢ 7. Cochi
trade ; itogvoi’lghl(){ways> Works)iogs grealh extent ““dl \")e' dLUChm wou
for back eal with , coal, water nduruthy would
wat i 288 4 and wa e fon d
or, residenil.;&tim'd,e' Emakl‘)ﬂminger traffic, and }_)rn\’;((;hollso,\ for inland
district and would still be largel e alo an verliow
would serve the othg: yt an administratiee
r two places i i
aces in this

capacity, ap:
, apart from
result fro any co i
m the growth of ther:l;‘}]xxcml extension which 4
e port. would naturall
¢ y

Cochi
Hn ¢ 3

and Venduruthy would be
There

13. Reviewi
ewin :
would g the situati \
ities is[fe;}‘: that such a I;;;:ans atf Cochin in the light
to take its ;f‘:c;v ays :—it emphu(sJi7Ssevt§q”P’“@nt affectgs th:) fc thet above, it
the extensi on equal te Z€5 e necessi *cans ruction of
adds cofxgiscliz? Ef the mﬂw&;ngz glth its “eighbug \g(o: leqmpl'ing Cochin
some sort of ta ly to the case for Sc}un a nutural c()m“u uruthy ; it makes
at Cochin f acit understanding t he erection of the j tn'ry’ which in itself
developme or building jetties agd o be come to, tlmtj'e} ties; and it enables
that at CO:\‘:inag) \Eendmuthy v;lou]}){()"iding them Witlh ‘;’xl)ense is incurred
By such ut as a se d not be desi power cranes, etc
nd business effort c: allzile capital &lreud‘l_ulreme.nts of the port.
uld be preserved ; gnS({u;]g in Cochin both
is iy probably
y no

more than the busi
they ar e busginess com i
o now. for the good gxfutnﬁzyphaze a right to expect
ort. , combinin
g, 88

The que 1
. stion of
importa of the rai
Schement Ithat t.he railway zlﬁway to Cochin is .
i8 rouéhl t;esmm&ted cost bu;)lltlld be regarded as :: onsidered  to be 80
land resuly;,in S'f 45 lakhs and tl on the same princinl‘ integral part of the
¢ from further recl 1is could be met ple as the other brid
eclamation as soon as vlery largely by Su\esgoef
plant becomes avai
vailable.

[]le]e are man 1&1 e areas © 8. emine € l f()]’ t}lls
Ck atel‘s min nt]
Sultdb e

14. The C i
ommittee 1
system of co ittee ig also of opini
distri mmunication _opinion that it i
tta:sl;zrihould be improi:({ rail, road an‘(’i ::a?eessential that the general
Gonnexiontov-mrds the port. 9423 developed Wit}l; from the surroundin
with Travancore a present for a view to accelerati 8
cross the Alw aye ‘;F‘“mple, there 18 no r:)ng
iver. It is assu "
med that
bl

if the Commi
mittee’s
upon th o proposals
e authorities concern egel‘e approved, this matter 5
: would be pressed
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alt 15. De:ﬂin.g now with the finance of the first part of the scheme 28
ered by this development and including for je‘eties at both Venduruthy

and Cochin, the estimate of expenditure is a8 follows :-—

LAKHS.
Cost of suction dredger to maintain channel in
bar and dredge for reclamation .. 3300
Cost of dredging bar by contrach and of pro-
tecting foreshore, etc. . 3000
Purchase of two tugs - . 1000
Four moorings for steamers - . 200
Dredger Triton to start work on bar and work
in confined places in the harbour - . 200
Godowns on site of Customs wharf and adjoin-
ing areas eastward t0 poundary ston 1123
Wharf area and dumping Space i, front of last 9-29
Cost of first purtion of deep water jetty at
Cochin (two perths only 0 start with 8:50
Extra dredging for above L. rov
Power honse, cranes, etc- 10°00
Land ucquisition 350
t venduruthy, pive lines retain-
' . 700

Reclamation @
ing bunks, ete. -
i . in harboul over and
f dredger but not including
¢ dredger, allowed for
2500

for maintenance 0

elsewhere -
Cost of first deep water jetty ab yendurathy
. 10°00

(for two berths) ..
Cost of railway and bridge from Venduruthy 0
osite gouthern en

Ernakulam foreshore opp
of Venduruﬂ\y 3600
Premium paya? e fo Cochin Parbal for land to
be reclalme at Vendnruthy (640 acres) 480
Grand total . 20342
—

Say 2034 lakhs of rapees:
16. In regard the raising and relmyment of this amount the
> iew of the Imperial 88 well ag loeal

ipion thatin vie \
hould put up # certain amount ©

Sub-Committee is of P
e (}nvemment s . )
33 lakhs, which, with the remainder,

?t‘e"%ts concerned, th

free money »? gay one-third of s. v ¢

to be raised by losn in the oped market would be pmd f sn 50 years.
14 sinking tund would be—

Thus the anpual amount for interest al
LAKHS.
1/50th of, 8aY, 68 lakhs tepayablg 0 ‘Govemment 136
Say, 8 per cent on 135} lakhs raised in open market. 1084
~ /-
Total . 1220
o

Say 121 lakhs of rupees peT annuim.
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17. The gross r
estimated ag under - ars, the probable
and that at Vendurgt it 1

Possible to estimate even very approxi-
mately what the revenue would be)

LAKHS.
I. Harbour receipts—

Dues on imports and ex

ports, 500,000 tons at
9. 2 per ton

. 1000
Dues on shipping, 1,000,000 tons at Ag, 3, and
120,000 tons at As. 14, say ... 2:00
Transit dues, importg "33
Rent for storage space — exports and imports . . 16
Jetty and wharfage charges . "33
Harbour terminal queg (average for five years
distributed over ey years) . "33
Bridge dueg—
(a) Rail "33
(®) Roaa . = " 116
Special porterage and demurrage 08
IL. Rents, feeg and penaltieg—
Rents of godowns, land for coal, wharf, ete. .. 100
Overtime feeg 07
Passenger tolls, fines and Penalties 02

Rents of lands at Venduruthy, say, 250 acres,
average of five years distributed over ten
Years ... .

111. Saleg—
Water sold to boatg

06

»  to works 02

Sales of unclaimeq 8oods and other galeg 02
Total ... 1553

uction taken o
of the itemg includeq ; i
end of that time it would b
over the total €xpenditure. Ay the beginnin ,
charges would be nil; they

; 0, 8ay, 40 per cent, at the end
of ten years, giving gn average of 9( per

oent over the whole period.
Deducting 20 per cent from

the grogg annual revenue therefore we get

he average aver a period of ten years, l:
inland developmen
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am()nnt
her more than the necessary
ather 16.
ofsrgi\'e“ in paragmpi ing regard to the
é . d hav
ns given in the gb:i‘d ee dago recommend;; of fature
9. For the reasons mumittee de ag the ar
ﬁnaicial conditions, (tihiustl]l)l;c;)ht)uld be regorded
g u
(a) That Ven \am. .
o Ernakula aised an
de"e]OPme,;,}t atntohte capital should }:e r“ hat these should
(3) Th onditions mention a4 it is considered ¥ officers con-
8t once on the ¢ technical details d decision by the
20. As regards tltlleer consideration an of local interests. n 19th
be the subject of fur ‘l to the convenience t Commerce held ©
cerned with due r?ga“ { the Cochin Chmnb(;ge(& mem COm ' o that the
21, Atamectlng 0 % econded andhca;;ber o e offered by the
August 1920, it wasl mo(:l)in’iou of th(;z C zf the facili‘ol‘}?; 0 ee and that
“ That it is the CPR L o advantage Custors House, £4° *,
mercantile commuanity “mdmgodowns near ﬂtl:d in the harbour schem
construction of jeftt:ﬁZs:I;hould be incorpora ACHARYA (Chairman).
: o
the construction o T. VIJAVARAGHAVA

NDERSON.
}Y (;I‘ B‘ilSTOW (Secretary).
C.' W. CoLE.
E. H. COOFER.
A. E. GODFREY.
S. S. KOoDER.
J. . PiTcaIr¥.
A L. SHIRGAOKAR.

15'53 — 311 = 12:42 lakhs,

: etc'y
for sinking fund interest,

d the scheme proceeded with

20th August 1920
(vi) al)
_1, Revenue (Specal),
m No. 1112-IV[203, B
Official Memﬂ"a”;:tml 15th Decenber L the Government
(e o a : ‘ :
t Officert '8 lnf(’;;‘;(; of the Cochin hgle;;’(l)(l)]n
t%i:;ggr « Ma.naré ’ r'l;};: a pociod
dredge SR
lied for the loan of t}ll::ted. The question is
Government hm;e aPlIl)elf repairs are comp
of one month after

; uested
t Officer 13 reque
. The Presidency fP(::Il'le Harbour hngmeer
under considera:ilonr- at the disposai ©
v [3) g
to place the dredg

lon.
when she returns from Ce5; Oofﬁcep is
2. The Presidency Por ¢ the const

d . ort on the que.smondoof the posslt
v x‘e%oard for Cochin an at the por Lt
Vanc}’l ipping fees collected onsultation Wit
and 8 “Iiplileog Government in ©
proposals
Malabar.

4

i Por

The Presidency X

have gecided that the bbar 131 ]
should be dredged by

also requested to exann;xﬁ
titution of a Port (Eor;ﬁng
ble revision Olf tbtediltlailed
mit de
e 1?: Collector of
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3. The Government consider that the expenditure incurred on
the harbour should be debited to the Coc

hin Landing and Ship-
ping fund or Port Conservancy Board when formed.

J. M. Torixg,

Tempy. Adl. Secretary to Government.
To the Prenidency Port Officer.

»  Collector of Malabar.
» Harbounr Engineer.

w Publis Works Department.
»  Financial Departmont.

(vi1)
Letter from J. M. Turmve, Exq., 1.C.S., Temporary Additional Secretary
to the Government of Madras, Revenue (Special) Department, to
the Secretary to the Government of India Department of Commerce,
dated Fort St. George, the 14th December 1920, No. 58-IV /20-9.
Tam directed to raise

again for the consideration of the
Government of India the

question of ths development of the
Cochin port and the author

ity by which it should be developed
and financed. T am to refer to the

correspondence ending with
the Government of Indiy lotter No. 5183, dated 19th August
1920, in which, replying to my letter No. 883-1V,/20-5, dated 15th
July 1920, the Government of India were pleased to intimate
their intention of declaring of Madras and Vizagapatam
as major ports and state 'Y had no present iutention
of making a similar declaration as vegards the port of Cochin. It

the pr

was added however that posed classification might require
reconsideration as the circumsty

nces of the ports changed. It is
the purpose of my present letter gu hat the prospects of
the Cochin harbour, provided that the works described helow are
carried out, and the magnitude of those works justify the im-
mediate inclusion of Cochin

among the major ports and the
financing of these works by the Government of India.

2. Possibilities of the port.—
aware, the port of Cochin lieg g

As the Government of India are
and 160 mileg north of ¢

bout 637 mileg south of Bombay

_ ape Comorin and affords the most
tavourable opportunity for the establishment of a safe harbour in
all weathers on a stretch of coag

t on which there is at present

_ > 8Xposed to the full fores of the south-west
monsoon, during which it ig almost impossible to work vossels
lying at roadsteads. The h

interland is fertile to a degree and
has no proper outlet. or i3 the opening up of the immediate
hinterland to trade the only purpose which g harbour at Cochin
would serve. The possibilities of the trade development that
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. ood harbour are
from the institution of areaéley g om parts of the
might follow iro harbour might carry tra mails direct from
immense, Such aM -sore. 1t might receive lieve Colombo as a
Presidency and )th of India. It might rel coaling, watering
Kurope for th(‘; t? (\)\uould also be most useful as &
. Il andit w ‘ arbour.
'll)r(i:ltrc;{p;?ring base and a “ﬁal hrwit is difficult to exaggorate.
‘ . lities.—These, f an immense backwa
3. Natural fac{ i at the mouth of a ing the bar
. - ated & . keeping :
British Coclin i:esilt-rve overcome the dlﬁisc:rllizbowfvhanlf)es at which
in which, once mule matter to con ns of a railway
oped, it Wil 26 md these can be connectod é’t};g “Railwag and 50
vessols can bo, g“ kwater with the rohlﬁ southern part of the
line across t'hel' ::s of railway serving the
with the main 1

i . r uestion of im-
Presidency. ; of the harbour fl“'esmon'—rhs(iadgration for the

4. Past hzsto:yof Cochin has been under co1nfrom many engi-
proving the por d reports have been recoLveq 1ster who designed
last fifty years a}? rs, Mr. Parkes of \Vestm;ls Coode Son and
peers, among gIIL gr;b’s harbour works, igesgell.and more recently
the original ai xander Rendel, Mr. J. ile Sir George Buchanan
Matthews, Sir A 1(3% crv and Partners, whi eff r some valuable hints
Sir John wo}fe-] QanS good enough t0 0 ert of Messrs. Cood_e
in Fobruary ect, As regavds the lras regards the possi-
on the same SU )J? v;vhiCh was unmvourabl‘; ; entioning that they
Son and ﬁ[att_be(:vt:{]e bar open, it is gvbo;ih;nMa dras Governmenéo
bility of keeping © on a case state ive sent by them ha
were merely adv l.t;‘tlr;%’ nor any Teproesen tat(livetllat since 1903, the
and that n?ltbegrt Further 1t 18 tbeh?!;’l%rovements in harb?“lt;
ever seen the port. t was written, 1mpr oblems whic

hliezrxfg::ed possible thed§i(;}1uﬁll(zirlegf pr

o h . ¢ :
ongineering 1‘3%‘;?) Jresent insuperable ! has quite recently been
then appeared 0 | blems.—The question has q er to the Madras

5. Engineering P?‘?j ) B{-istoW’ Harbour En{g}‘,l;?-bour engineering
vxamined by M}I].' Ihfas ixad greab expe”e“f{’ ;broad. It may be as
Government, W-Olt both at home aﬁ whole Cochin harbour
under the Admira y,emphasize that the ssibility of dredg-
well at the outset tOhe ast, depends on the g Okee ing open this
scheme now, as it tth %‘E some 30 feef» o r ispconﬁdent that,
ing the bar to a do Ny The Harbour I"“gifie roper sequence of
Canel b e tho necossary (VDG M the harbour this is

iven a dredger ¢ Athin and W f opinion
gredging operations Iléféii’é of Madras are hfm;?lvft betore the
possible. The Govteﬁis point should_ be a,rr.IVﬂ‘ outlined below
that certainty on the capital expenditure t;flea&epted, suggest
major portion dOEhOuld the PI‘OE’Osa‘lS below be
is incurred, and s
4-A

vear in WhiCh t



52

that the same course should be followed by the Government of
India,

6. Present scheme of deuelopment.-—Following upon the
Harbour Engineer’s Teport and in accordance with his sugges-
D a strong Committee wasg

appointed hy Government, consist-
Ing of representatives of every 1
Cochin 8

tio

igation this Committee un

proposals with certain modifications which
Were concurred in by the

Harbour Engineer, Thejr report, to-
gether with the minutes of their proceedings, and an important
report by the sub-committee appointed by them, form enclosnres
to this letter. The report of the sub-committee contains a brief
description of the scheme, a rough forecast of the capital expen-
diture necessary and of the receipts and charges of the first ten
years, and certain recommendationg regarding the methods of
finance to be adopted. In very brief outline the engineering
portion of the scheme may be described as follows :——

(1) Dredging of the bar and of interior channels in the
backwater;

(2) the construstion of wharves in Britigh Cochin, Ernaku-
lam and Venduruthy island ;

(3) reclamation through the silt dredged from the bar and
backwater of considerable areas adjoining Venduruthy island
which will thus become available as sites for the construetion of
warehouses, and a valuable source of revenue through the sale of
such site ;

animously

(4) the extension of tle railway across a portion of the
backwater to Venduruthy island ; anq
(5) improvements to the railway on the mainland ;
(6) protection of the foreshore from erosion.
As regards the last item, th
foreshore, generally known ag
reduced in

successive years t
backwater and the sea, the

e erosion by wave action of the
the Vypeen shore, which has
he width of the barrier between the

. Madras Government have reason to
b‘eheve that the problem is on its way to solution. The Harbour

ngineer’s first Xperiments in the directiop have been crowned
with marked success, Not ouly has the erogion been arrested,

but considerable aceretion has been securegd already in the most
vulnerable places.
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.. Ork has
. amount of pr?hmmf}l‘y .wtri ono-
Meanwhile a con:}ll(lerﬁl;lr% our Engineer 1n§1ugélégadsur xgey of
been carried out by h sides of the harbour entra o e’ question of
metrical survey of bo%_ s (in special reference tK)d other physical
20 miles of the coast 1n<(4m tides and currents al?i boilers erected,
erosion), Observatlﬁns been assembled, cranes an for the work to
conditions. Plant 123 gtaff trained in readlness't wre during the
and a nucleus oqtdOOI‘ ected that the eXP?nd‘ ! may amount to
commence. 1t 18 6Xp 1 these preliminary 1tem§ Ve )I’Jot thought
current financial yearirhglGoVernment of Madras d a;«s are receive
aboat Rs. 1 lakh. fer this expenditure till 9rtender discussion
it necessgy or gleeri of India on the main polot
from the Govern

) : endi-
in this letter.‘ - jeration.—The estimate of clfgt?]]o %}:-gtence

7. Financial const e’res as already stated, ma careful further
ture, receipts and charlgou:.!h outline and. reqlll"esvhole gcheme 18
of being more than ztzolvéé, however, if the tely accurate, an
examination. It 1 timate proves approxmlta f{:{adms consider
accepted and thS elikhs and the Go'vernn(li?n u(s);sion' It will also
expenditure of 209 B0 O con ns a basis for ioate that the harbour
that this figure may be ittee does not anticlpa hole capital to be
be noted that the C°'§mt,he interest on the v;"eves that approxi-
can pay its way, Ort{)\eyﬁrst ten years and be t1thority as ¢ free”’
expended, durmg“ have to be found by Som’eg without interest.
mately 69 lakhs w1 a loan for a long perio urposes of his
money, ie., 8 gift or Council attaches for the 5, tEese figures.

The Governor 1mw considerable ‘importapcle not extravagant
recommandation g?tore they indicate 18 cert’?)l'rll'gires of the Cochin
While the expelcs fh ® oference to the POSY wioct of a magnitude
when conmd(;are(i :;7‘19 the less ind_icatg athp;(();]r?)vel‘ﬂment of India
port, they do ble for execution by

; Govern-
o ta fact, the Madras

which 1s more Sml Government. In ’
than by the local &

local Government
‘oves that there i3 no preced(_::‘:;dfectr a
aieriine re works of {70 708 Cochin will involve a loan
undertaking po ts to the port of Coc o e, 2
These improvemen bl'ket B P ing approxuihl o B
e ot over mitariod of five years or p(;?s;(s;r oV)(;rnment Jhe
Tmarke spreagl *Pac F'Ldpncv for the floatation 0 Jovernment b8
market in this Prfm e({agfic e ad the Govern% 1 s
o athor thet borrowing resources mﬁyh of e S e
do e b t-h{’}r‘ addition to the loans W ;lc have I o o of
overstrained by tus' o el e logns v ey1 e o
to be raised for m01eb};l. which is so clearly an mfhe B nch
T e ?:Ealtndia should have recourse to
the Governmen

wider market at their disposal.
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8. In this connexion Iam to draw attention to the initiation
by the Government of Tudia,

through the creation of a new
Department, of Ways and Communications, of a more forward
policy on questions of transport. 1t ig beliaved to be the wish of

] : f Tndia to co-ordinate Provincial efforts in this
dlr_ecnon with regard to the interests of India as a whole—a

t need hardly say the
ave given a most cordial welcome. They observe that, doubt-

rred to, it is the intention

II' the main ports of India
under their direct control, and I am to urge that, in pursuance of
this declaration, the Government of India should now take
over the port of Cochin ang treat its development as a (uestion of
Imperial concern, which

in the opinion of the Government
of Madrag it undoubtedly iy,

Inoidentully the Government
of Madras observe that it is the

intention of the Government
of India to declare the port of Vizagapatam 4 major port and to
finance its improvementg from Imperial funds. With the reasons
which led to thig decision the

Government of Madras are not
acquainted, but can find in the fact that the authority controlling
the port of Vizagapatam is to be g reilway company, no reason
or preferential treatment jn this respect. They presume that
the distinction between major and minor ports should be based
chiefly on their actual or potontial importance and consider that
on this basis ag good a case exi

: : sts for Linperial contro] in the case
of Cochin as in the cage of Vizagapatam.

J0Ve a8 foreshadowing a policy in pursnance of which
all ports which link up India with world trade will be the con-

cern of the Government of India and will be coutrolled, financed

and ofﬁcer}ad by that Government. If so, it is clearly desirable
that a uniform policy should be

pursued in the matter of the
Separate acts Constituting the gevers] port trusts which will
gontrol such ports, and in respect of the financial arrangements
extending over g long series of years on which these ports will
depend for their de

velopment, Co-ordination in these matters

can, it is suggested, ouly attain if ports of this class are controlled
by the overnment of Indig,

10. Tt is perhaps Annecessary to emphasize that successful
harbour development Improveg |

: mperial rather than Provincial

revenues.. .The oXpansion of the trade of Cochin should bring a

large add‘tlo{l to the cus enue of the Imperial Govern-

ment, but will not dj t the revenue receipts of the
adras Government,.

toms rev
I‘ectly affec
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imately be fixed,
hatever port limits may ultimately ¢
the port of Cochin, ; . bé:;sween British and Native
1e p n, wha P h

ares ; ritor
must be divided in unequal Shférfhe packwater and the ter y

i f
ary o . d and the lsla,.nd. 0
Cochin, much tt{e'lizgcrerin%luding the ralltgfna Cochin State limits.
mediately ﬂid]m(;ly alluded to, falling wi
Venduruthy alrea

litical and cus tter posi-
> introduces poilt in a much better |
This fact naturally lgnment of India are mta Tt is understood
with which the Governipety =) T portly to be placed in
tion to dea}ll :hi}?e aétate of Cochin 1s shortly
moreover tha

dia.
, ment of In ent has
' ions with the Govern temporary arrangem
direct relations toms revenue a temp
As regards custom

i toms
. which the custom
: ith the Cochin State bg’ 1o State of Oochin
P oo port s oqually divided between the State B S0
revenuo of the por’ ]ts o’? India. Itis cleitrhl?nab‘ta,te on this point
and the (o Sncladed with_the Cochi
ment is finally

lia’s ratification. )

] ment of [ndia'sT : to His E.xc_el'

will require the Gove.”;nds urged above M BRRCE elared a major

12, Onall the EHGEE vt ahould at Dtrolled by the Imperial
lency in Cougcll 1150;[119“ and finance contr

1ts deve

port and i

. a

10n.
for favourable consideratlo

viii) t
( to the Secretary to Government,
rJ

cy Port Office 98th January 1921

Letter from the Pre&ndenpepartment, dated the

Finance (Marine) .
No SO Memorandum No. }1121 .
to Governmo'® ding the constitufion o
1 dn referenpe h Decembher laSt,' e h g ossible revision of
201, dated e ey Board for Cochin and the p
a Port ConservanCy

honour to

t. T have the ¢ b
ippi s at the port, ulted with the

the landing and Shlp}l)':(]:%n%u:our at Calient I cons

report that on my

d. e
Collector of Malaht? » ret(ill:j:m(a}overnmen’o are ion%gfllggt%rt%;
2. It is underStOOdt B(;ard for Cochin andtobfoerm a Board of
question of a Por’ Trt‘.llfat it will be necessari‘gre loans, etc., for the
Malabar alt]d il%ﬁ; date with power to raise
Trustees at a

i : f a Port

m \ sestion therefore o Fort
. The g'he t are prepare

Coropment }(;f E'}(llewli)lcl) not arise if Governmen

Conservancy Boa

-d.
legislate for a Port Trust Boar

isi f landing
the raising o a
ith reference to course be T
we z;eVZflt(l)lpinion that they can of

d shipping dues,
ail‘]s,e(;, I?ut that the
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question as to
_ o the
uestion which amount to whi
ommittee or t}:l(i)uolft be decided bl':‘;}f: ely'lghlqu\d he mi‘se_d, s
Trust Board, as ;o;(:;:l?it::'d bl}s‘}’pgmf
ary raisln

t&he dues 1 (0] l‘, O l a pe ar
W lth 1 o rnel
" C nS\ﬂ tln th T
4 e me chant3 congce p
i ’ )

4. Yinall

Commi y we are of opini
i“én tr{:lttee or Port Trus(t)pr:lm%n that the Landing and Shipping
pe e port of Cochin f ight consider the ¢ g an¢ ipping
‘pose of collecting 1 rom the western » uestion of separav
action taken in the%alst: ?ort dues in a.g:i(::.“’ of ports for t‘e
of the port of M <imilar manner to the
. adras.

(ix)

Letter fro
m J. G
Gov . Brauie
overnment of India, D:_: Esq., 1.C.S., Deputy Se
partment of Cnmmerce’t(: ;}?l‘e%’ory tt: ﬂ;e
» e Secretary t0

the Govern
dated D ment of Madras, R
elhi, the 3rd Marc}{ 19(;19n§(; (lsgplegiul) (Marine) D(’}mrtment,

T am directed
the 14th De ed to refer to
cemb to your lett v .
proposed that theerol 2203 in which, f(f: &:: 533 1V-20-9, dated
port of Cochin should be giaionsdstate( , it 13
clared at once 88 a

major port and i
its y
Government of Indiade‘elopmcnt and finance controlled b b
_ d ntrolled by tbe

2, In repl
re ylamtos
c;;‘});tle letter with gr:fse. that the Governm .
at pl‘egent deol at interest, but th 'ent of India have
%;“pb 5 of your 1etterc-ir-e Cochin to be a “?)- regret that t ey
an%(f"elf’Pment of th’el 18 :‘dn}itted that thae]o‘- }port. In pars
Opinigiplng open by dre%m:l hinges on the poss‘inb}{f]tev gcheme ¢
Govern; have differed o% Dﬁl a 30 feet channel tll 1ty of opening
must b ent of Madras ther is quostion in tl wrough the bar
iture ie arrived at before thnSelv'es say that c(\x-ta‘.e past, and t'hc
wure involved in the the major portion of # inty on tho poit
GXper‘l( OD!y by experigm ]tect 18 incurred. d‘ CaPltal expenv-
be de;;‘fnt 18 unsuccessfuin., that is, by actual Srtam.ty can be
a ma'jOr OPed to a Sta:ge at ’“‘y;.See.mS clear th‘a‘t C!‘edﬁz.mg. If the
may rqu?:t" If the experimeldl it would 1egitim'ﬁ(é] ‘Dbcan noves
made the G'? reconsideration bnt 18 S\}ccessfu\, t.h; ‘wg 19 decl:u_‘o(
Port a maj overnment of I, ut upt,xl the exver: ole gquestion
ajor port. ndia think it Pl'em-z)teul l:mtentd has been
ature to declare the

. 3. An addit.
is the f ional re
not}ﬁ?néact that the ogﬁ(})’“rfor not declaring Cochi .
time to could be done for :h%“]t of such action in & major pOl‘tJ
that th come. It is understo e development of t would be that
e cost of the ex stood from the encl he port for som¢
vy to etermine

r could be kept ope? by dredging would amount
o. There is 1O prospect of the
Government of Tudia being 10 osition to finance experiment.al
work at CochiD to this extent in the neav ¢uture. 'The Govern-
ment of Madras refer in your Jetter to the dificutty of raising &
loan of two orores of rupees. _ ikell
hood that the (Qovernwuen ¢ Tndia will pe able to rajse loan
money on avour 1
case, their first obligations MY
to which they are already pledged,

debt and short-term

railways and th
loans.

Order—No- 106, Finance (Marine), dated 26th March 1921.

Recorded.
rin Council)
R. A. GraHAM,
Secrctary o G overnment.

(By order of the Governo

e —

11
c.E., Harbout Engineer to Government,
Government, inance (Marine) Depart-

From R. C. BRISTOW, Esq., MINST-
1921/11th January 1922,

q

Madras, to the Secretaty to

ment, Madras, dated 26th PDecember

No. 7422

1 have the honour 10
Uochin Harbour Works.

1. It 18 proposed in this T€p
made at Cochin duritg the past 20

heads :—
a) A general yeference to the works proposed in the

Wolfe-Barry report- .
(b) The causes which led t0 the appomtment of the ad hoc
Jations of that body and the

Committee 2% Cochin; the reconmen
referencé thereto.

s :nvestigations and works ander-taken
d to coast erosion, dredging an

forward the following report oD the

ort tO parrate the progress
months under the following

n.

) Conclusion-

eference to the works proposed in the Wolfe-
After 18 months’ study of the general conditions
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prevailing at th .
WOlfe-B;r e port, it may b :
ry re o aaid at
the wholo Zub]_gzztflms proved to be an ad n*;tllt; ‘ ?utsot that the
although other evide;tm.an engineering pnint‘o;e.summary o
se 18 available now which mo:{'lgw, lﬁlld pa
ifies here an

there the ¢ .
, ronclusions arri

m rrived

ent recommended still holdsatgot(,)}:f general principle of develop-

3. 88 . ‘ / , 1

18th Januar

. 1918 :

of their rePO):‘t) :—’ deal with tho following points (D'n"wr'tph 16
N I 5 «

(a) The pr :

I'he preservati

or sand spits lyi on of the foresl

pits lying north and south of St;l%rzsn?tfathe constal strips
-ance to the port

inéluding__.

(b) Their rei

inforcement
(c) rrhe dee . N by reclamatian .
e . s In the e-w
approach channel¥t§11;1gle and maintenance of thbeﬂ(:\\at.ers].
port by dredging or Oth(\rwicl:f 3‘.!;(\
se, Wi

special reference t i y
hecial referenco o the question of the suitability of the ¢ Kal l
‘ 1e ¢ Kalu”

(d) The TO aon
waters, where provision of deep water .
buoyS., 10 or 12 vessels can be moa;,‘;.e;i‘ twnhm the back-
o special mooring
L]

(¢) The provisi
. rovision of
mainland P ot quay .
, where railv y8 at Coch
Way connexi in, as well a th
xions can b s on the
< o formed

Th i
waters(s.f) e maintenance of the tidal capucity of
acity of the back-

(9) The provision of coal and oil depot.
ots.

(h) Commercial an e 6
rcial ]
financial questions aff ,cting the asc
d hemse.

toas il
attached ( la[})l\}‘ illustrated by a
which are gs foll(;)‘;vl) and this shov?rrs thglin, a copy of which 18
8 (paragraph 121 of the?:(immendations made,
report ) :—

‘ t
¢ T WO m. €8 0O I'“y e e e l a
) ‘ m &Dkln 211
. I WO [nlles Of gI‘OynBS ar d i (¢4
. 1 tWO mlles Of ,mba“k[nenh 'lb

4
* Dredgi
level of 30 f ging a channel
oot acro:
et below low water ordgi?mtr};es:))gr 60t,0 1fcet wide to a
ng tides.

. «“ Dredgin
moorings for ten (igr tan area in the backw
“ Chan welve S_hips, ater and providing
] 5. The costnzlf a‘:fe mooring buoys, tug, etc.”
h:’g:lrae.eys at about I;: Wst);'ks was estimated by the C .
and 4 1tion 1t was propos.ed. lakhs including %r e Consulting
o eep water wharves o that furthevr dredei or the dredger.
n the arrival of the IE:IbOnSt‘rUcmd as fundamg shoald be done
arbour Engineer to (;o:):::me available.
ment in April
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1920, the report Was passed to him for guidance and detailed

investigation.

6. (b) The canses which

Committee for Coshin ; the rccomm(mdations of
decision of Governitent in referenceé thereto.—AS & result of the

above recommendations by Messrs. Wolfe-Barry, the first action
taken was to erect & cortain number of expemmenta.l woolen

groynes on the Vypeen forsshore before the monsoon burst in

June 1920. These groynes will be referred t0 later.

7. At the same time an endeavour was made to hire from

the Admiralty & powerful dredger which could start work on the
bar. The Admiralty replied however that a dredger Was nob

then available.

8 During April and May the opinions of a large number of

local merchants and others were obtained with regard to the

proposed development. The systems prevailing at Madras an

Colombo were also investigated 10 particular reference to the
nature and extont of

methods of handling goods and to the
charges Jevied on tonnage.
9. It was found thab much difference

certain points. For example,—
2) Ope section of the parties interested wanted wharves

at Cochin, another wanted them at Ernakulam and a third did

led to the appoinhnent of the ad hoc
ihat body and the

of opinion existed on

p) Land was ‘about to be acquired at 2 place 1n Cochin
which many thought absolately unsuitable for harbour develop-

ment.
(¢) Other Jand proposed to be acquired at BErnakulam

inoluded the most eXpensive building sites in the town, and there

was a strong movement t0 alter its position, which again Was

tesisted by others.
It was gtated by s0m® that the trade had reached 2
m, whilst others ridiculed the suggestion.

(6) Some merchants complained that there was not

sufficient godown space and others deprecated any action being
taken by Government in what they considered to be a private

business matter.
10. 1t was realized that nothing useful .could be done until
terests had been reconciled and it was therefore

these conflicting iB
recommended to Governmenb by the Harbour Engineer that

exponents of opposite views 8 ould be brought together on Oneé

Committee together with representatives of Government in order
that all sides of the question could be discussed. Government
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therefore appointed 4 Strong Committee of sixteen persons to
report on the whole matter.

11, Meetings were held in Jupe, July and August of 1920
and eventually, after 5n exhaustive study of the case, complete
agreement was arrived at

. on all points,” The report of the Com-
mittee may be roferreq to for details,
12, Briefi

J> 16 may be saig here that the Committec recom-
mended certain additiong

to the Wolfe-Barry proposals. For

scheme were brought
S sult of disputes on other points and the anticipated
-financial success of thig reclamation and ghe practicability of
connecting it by raillway to Cochin and to the main line at
Ernakulam

Was probably the bagi: ich all parties were
at length unitedl. d @ o which all par

13. The plan attached herewith
made by the qd ko, C
comparison with plan 1
little difference jn

principlo betw
by Messrs. Wolfe.- ! een

(plan 2) shows the proposals
ommittee, and it will be noted by &

for the reclumation there i8

1t and the scheme prepa""d
arry,
14. The works recommended included the protection of the
foreshores, the purchase of 3

dredger, the dredging at the bar,
ater chann

KW els, the construction Of 8
Provision of 2,000 feet of deep water jettioS,
odowns, power houses, ete., and the provision

the deepening of the backw
railway viaduct, the
the construction of g

of power cran es.

15. The estimate for these works amounted to Rs. 203.
lakhs and g statement, of revenue was forwarded showing that if
Government were to put up one-third of the money, the scheme
would pay for itself allow

ing a 331/3 per cent increase of trade.
16. The report wag

] despatched to Government in August
1920 and subjected to eXamination by the Public Works, Marine
and Finance Departments,  Aq g result of that investigation,
rovernment at length decided

(a) To dredge an experimental channel across the outer
bar, and an inner channel north of Venduruthy.
(b) To proceed wit

] h the foreshore protection work at
d if necessary at Cochin or Andikadavu.
(¢) To make a smal

) Portion of the reclamation ag necessary
to dispose of the dredged spoil.

The estimated ¢ogt of this work (which ig shown on Plan
No. 8) is Rs. 6 lakhs.

17. 1t was decided algo that the complete scheme of the
ad hoc Committee should be carried out subject to the success of
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-ere issued 1D
1 portions Governme]nt orders W
i tal po ) et
gleoe-iip[:‘ ‘IK'(:)“ 2021, dated 1st June 192

. ks undertaken
. .. investigations and {907 reclama-
18. (¢) Tlaele@pe).‘lmf".g”t’o 10)3)1:1% (?grosion, (flir()(igi\’r’gr ]?tilndortaken
since April 1920 vt ,eg(a raph 6 above, tho firs this having been
tion.—As stated 1n pzfxr groy'nes at Vypeen, ntial preliminary
wag the orection ‘0 ﬁltin“ Engineers an esse e o sonstructe 1
considered by the.("on.s\-em(:}t. These groynes Drawing No. 4
to any scireme of 13\]?{? the position shown 111;111( heing entirely
to the eantda;;‘ planks deep, the bottom P
attached, 2 an

3rd, 1920
d level' . une 31d, 1 ’
pelow E701 onsoon which smrteds:I?dJaud mud below

19. Prilor ° tr}:;’nl:s were accumulating diately the monsoon
gsome of these g

i h groyne. lmme \ rotection
low water a few m(l:lhes\:fsz?tilbiglitg of this form of p
e R

ith
. ut parallel ™1
burst, however, t A heavy sea with crests %Ecl)viﬂ‘})sand beacl,
became appare{w. ke with great force on the shelving

i )
the shore line br

D d ? ) p

rected in
bich had been © red
earth bunds whi -oynes appea
90. The wooden 3225 the sea outflanking d;hfh%]byeach the first
certain places t(:; p{tes progress, and as r?{i{arthe groyne itself. In
only to accel?l 8‘vfas immediately alon%sl{); at least 3 fect andttth(;
to eroue ] s lowere de matter
place he beach level was roynes only ma 13
two weeks the anking to the groj that only 12 or
hasty addltlkqn oi v}gl;ﬂall()%vance for the f(?lffrioug that a solution
) ; . N .
worse. Making structed, 1t wa
‘en con lines.
groyl?lef aszdtob{)e looked for on other
would h

: . ften been
which bhad o 3 of
jon, and one " ovnes forme
21. The first Sug%ﬁ%t;titute ferro-coxzcllctisir %etween fe.rro-
recommended, w45 17 oncrete placed leng(fit ;::en down firmly into
long slabs of f{BI‘}EO;)?leS, the latter to be dr
concrete or stee

the sand.

. B d C(‘/llv ]0 e

. £ £
: durin penods_ o
hannels of the H p(i]desd alflter\gvards during
themsclves inht}tmfr(':elsh glabs could be adde
erosion, and tha

i t some adapta-
here and 1t is still considered tha
gsful elsqw 1er
i;]:lfeof the principle may

i 1 3.
pe found useful 10 partmul:r :atsse -
i 1 iment a
g for not trying this experim
1
93. The reasol
were :—

(a) It could not s.to‘ll)e
groyue slabs might contin

' soon ; the
ion during the mon
t&e 5?2(1)181:?r?d the k?each to wash away
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(as in the previous experiment) until the piles were so little in
the ground that the whole structure would collapse. A
8 ot yet very well understood in
sonth-west India, and there are few men skilled at jt.

(¢) Tt would have been months before men could have

d obtained to enable the work to
proceed.

(d) Meanwhile the coast was eroding rapidly and something
had to be done at, once.

24. As a result of daily observation on the part of the writer
and one of hig assistants, My F. G. Dickinson, n.., AM.L.C.K.,
and aided by a number of Minor experiments on the beach, it
Wvas cousidered that a serjeg of stone mounds running nearly
Parallel to the shore in echelon fashion might prove effective,
and & number of thege

groynes were therefore constructed as
shown in drawing No. 5.

25. The engineerin

(a) The solid ob

break the fore
beach.

(6) The groynes being non-continuous and of rubble stone-
work would not induce a travel of wave along the face for any
considerable distance,

(¢) There would therefore be le
the outer toe t i

g reasons for ¢
struction par:
o of the waveg anq p

his decision were :— i
el with the surf line woul
revent dragging down of the

; © groynes would give the
water an opportunity to flow behind ang deposit any sand held
1N suspension. |

(¢) Any settloment could easily be made good by adding
more stones on top.

(f) Rapidity of construction.
(9) In the event of a solid wall of the sloping embankment
type being necessary u]timately,

the groynes would serve a
useful purpose ag 5 rubble toe to the embankment.
26. Other practical advantages of this 8ystem were : —
(a) There wag abundant material and unskilled labour
available, ,
(6) No skilled laboy
(¢) Both material and labour were cheap.
27. Tt was realized at the time however th
these st a saud formation at 1o
altended with a certain amount
thought, very probable that heavy
2@ mounds and that a ¢

ertain am
side might lead to settlement. N

I was necessary,

at the placing of
w water level was
of risk; for example, it was
Sea8 would tend to demolish
onnt of erosion at the outer
vertheless, the results of the
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ine that it
couraging
ere SO en
months W

stopped the
work dusing tho first fe BOPE L oon of 1921 stopp

un
was decided to carry on

. s has

f these groynes ¢

work. _ ich was expected of temporarily a

28. Everything VZ{:;C have stopped eroilf()::e o7 eons enable

happened. Flrsblg . the been the cams,end thicdly, they have

least ; secondly, they (see photograpl_‘)’ 2 nce consequent upon
accretion behind tth&:? amount of maintena

: ige to a certal
given rise

: 1 1 (t-el
damage by rough seas and Set;ﬂ(')mem}l\To. 6 gives approximately

d
ar statement "~ frst cost an
The encloseg mgtlgf stope used both for

co
the amount an
maintenance.

e completely
tended that these groynes bav
29. It is not con

ted
. 't was never expec

f coast erosion, andtlllbe best that could be
solved the pl'oﬁieél:) ZO The system was

that they wou :

t of
g the resul
it ilable, and wa o rea
i imited time availat s lt, .
thought of in the 11[:gientiﬁc observation. n')lz‘iety oo has. given
empiric rather thﬂncerned of a pressing gon oty o 1m'port-f
has reliovec a“tclonr;ty for wider considerat n o east e 0
1 Hortt
zlizeq?lggti?;l which app

a8

nwhile the pa.rallelkgn})lycr)r‘]f:
£ bank 8
he cla ¢
tinued northwards as far as th y
re being continu o
?)n drawing No. 7 bey

E to
idered neccessary
1 which it 18 not considered
01t
st.
go, for the present at lea
H

30. Some particulars m‘:}f;nlze
t'on‘ It was realized 1n
gation.

ther investi-
1 as to the fqr -
l%l;‘()mtl?at the erosion at Vypee

i 11
. m; that 1 2
very much wider %1;31;160 hange, and that
was only a pmthofeiz:oast tine wag.undefrgthe “subject than Was
probability the who ot a broader View O - necessary to procee
it was pecessary 'to gln other Wol‘(.lS, 1t ?17( of vice versa. )
possible at Cochin. the particular instead d to obtain definite
from the general 0 ent it was decide
encem
31. As a comu

‘ticulars as to—
pat hcua) e ate 0

C n . | 1ength
Y ] T eshore over & :
miles south f Cochin. on of the for

iati i he Cochin
(1) The monthly YBTIEAE B¢ iy well, viz, the Cock
n

which appeared to mal

mile long i ittoral
bout a mi : of the various i :
foreshore, about ile 1 d force of

ual d ion an he
i on & isturbing factors as t
(¢) The bacnt da1 w'l':hecgluch other disturbing
i 1
currents, combine

: i
Jes of the coast line with prevaiing

v he ang ired

' i are require

outpouringa of rivers b een (‘These particulars
bed, etc.

contours of sea- ——

® Thig i . . b
! ations w
a study of the gBO‘O° Ct
& involves d 1 vl form
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in order to establish, i
ish, if possible, why certain parts of
rts of a coast line

are eroded and

other p:

regular ¢ _ purts adde ‘

g' yele of erosions and acbctxl‘ctti(:),t dll)d whether there 13 857
9. ‘

(d) Definit .
charts i iite particulars
in opening cover of this"ie;z%z:)rds weather, etc. (vide two

32. The first
f these i .
repeated this of these investigatio :
Turing July 1920 The plan No. 7 shows ror quickly done snd
and November 1921 ?:gh'lﬁ the conditions
Jel. will bo seen that

areas of erosio
) sion are ro
he whole length of 20 l:glll;g balanced by areas of accrett
w ' sretion over

33. As regards (b) i
dfforence in the  (b) in paragraph 31, plan N

20 apd Novembep‘ 18 the various cross-s t.o. 7-A shows the

there is erosion in 021. These sectionée? l(;{ns between July

others, and that, on t;Ome parts of the bea 111: icate again that

’ e whole, the diff Ol‘en(:ec : :1:)(1 acoretion 10

5 yot enoug

to remark
. upon havi
changes occur. ng regard to the rapidity with whi hl
vith which oca

34. The s

) cope cover .

at least 12 months’ fugghby (¢) in paragraph 31 i .

necessary before the f eT experience anr()i is so wide that

then it must be rem 01”{3)93 can be generall _observation will be

may not occur more Slm ered that certain c.f) 1'{)(_hcatpd. and even
1an once in several yExsmatgmﬁ of forces

8, and that anyono

of these :
e combinati
question. ions may have a crucial off
effcct on the whole

35. As a fi

Cochin foresh rst step the detailed
divided into 8;9 ;2 2_91ng ascertaineg]ov%}ﬁent of forces over the
differences in eachc lons, each 100 foet ]oe foreshoro has bery
iegard to the directi sectlon are noted da‘]ng’ a.m} the essentid
eight and time of on of current, amount ily having partionlet
tide, amount of erosi:)ln Zﬂg direction of wind,
accretion, etc.

36. The effect o .
?:fll‘t])our is also beii;h?nlmgpmg and out-going ti .
ence along the sho ‘ves_t’gilted in partic Ftlde from Cochin
gossﬂ)le that the nat re line north and ular relation to its
each movement d atural laws of erosio south of Cochin. It 18
g‘th by the iuters ‘;wt_to prevailing winds : d(Or,_ rather, gencra
Jochin and by the g"l"“ in the continuit nd drift) are interfered
also possible that tﬁcharge from the Coot of the coast line ab
acts in the same wa e protrusion of the lé)n backwaters. It 13
y as the Madras Harbou!‘a:\-r:)t‘f;f ‘tl)“der water
above water,

tendin

g to caus i

tered e erosion t

by the prevailing sea(.) dt;‘t':fet leoward of the obstacle enco
i un-

37. The att
. hed -
ment on the as communiqué * i
gene . qué * issued :
' ral subject of coast erc?sit})g mthe (i:)chm Govern-
ay be quoted here

st

* P 1
rinted as annexure.

65

as indicating the conclusions arrived at by May 1921. There i8
able aboub these conclusions; .bqt

nothing particularl\j remar

they do summarize ‘the broad aspects of the question, and 1t 18
V\"Ol‘t—h noting that they agre i of the conclu-
gions arrived at by the Britis 1

out in them third and final reporls ated 31st May 1911.
g A8 already mentioned in parag

33, Drw]gf :
in the harbouy

above, the first dredging to
chanune! across the outer bar and 0

itself. After a carefu! study of t
the (\ngin(\er"ng history of a large pumber of other ports, it

became clear that the frst thing to be done ab Cochin was 10
improve the conpexion betweed the gut or mouth of harbour an

the vast arcas of backwater 1188 to the south.

30, At present the tides flow to and from this area by means
of various narrow, <hallow and tortuous courses and the attached
plan No. has been prepared o show the conditions. The
contres of existing ohannels OVeT 6 feet 10 depth are shown 1n
blue ; the new channel coloured rod represents the improve
communication petween the gub and the backwater.

40. There 18 nothing new in this proposal. Paragraph 102 of

' be quoted in this respect =

the Wolfe-Barry report may
cording to the tidal observations We

< This backwater, aceor
have received, 18 only very pzu‘tia]ly flled by the tidal wave ab
% this chanuel, with 1t8 approach from the gub, were
1 backwater and

present, and 1if th? ‘
deepened, more tidal water would pass into the
d deep would tend to maintain them-
ter channel and across the bar
79

pbe done congists O
£ certain work 110
he conditions at Cochin and of

reciprocally the channel an
gelves, whilst the scour in the ou
would be correspondingly 1mproved.

The point, howevers which has PT
gome extent pitherto, ig that this improvement, if carried out
. qredeed, 18 likely to have a vital effect on

before the outer bar 18 edged, 18,
the successful and e«:onomical maintenance of the channel during
the early and relatively hazardous stages:

redging on the outer bar, it is doubtful

41. As pegards the d g

whether sufficient tq;p‘.rlmen‘us and observations have been made

hitherto as to the pos! : Tine of channel and the exact

point where the opening be made through the bar. The

Jatter i3 a h

through which the opening might conceivably be made is 1,20
ards long. AS the perma ing 1 1

and the fipgt cut of the exP i

wide, it is quite obvious that the centre line of the cutting should

be solected with the greates‘t care.

5

obably been overlooked to
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42. The princi
ortented so that t
its natural course
debouches into d
that the flood
channel ; (<)
little oppositi

pal requircments are—() the channel must be
he deep water flowing from the harbour follows

if it has one; (hy the new channel “_']1“"‘? it
ecp water should have 1 lead in ~uch a direction
tide is intercepted and runs naturally up the
the ebb tide shoull Join the occan currents with as
on of force and dircetion ns po-sible; and \’/)_ the
direction should he such that navigation gencrally and especially
dredgers engaged on maintenance work are not exposed to cross

seas during the monsoon more thau is unavoidable having due
regard to other conditions,

43. Scveral series of experiments have been made to ascertain
the best direction for the channel having 1oeard to the above
requirements. |y deciding what form of experiments shculd be
made, it was obvious that a4 common uecessity  would be tho
setting out of a praper triangulation of survey points on shore
from which to take observations.

44. In May 1920, a bage line
was laid down and permanentl
sunk in the ground 100 feot
gulation was carried to the
the gut accurately defined.

45. From the sam

on the Cochin side of the gut
¥ ostablished with conerete l)ln_(.'ks
apart.  From this base line a trmn;‘
Vypeen foreshore aund the width o

e base line, a traverse survoy wax then made
round Cochin so that marks could Le erceted on the Cochin

. 9 : . o ¢
foreshore linked up to the principal trianculation. Plan No. 9
shows the present extent of the trigonometrical survey made.

The points used in connexion with the flont readings (to be
described later) arc marked with an asterisk,

46. The next point to consider was the nature of the floats to

be used for making the expcriments. [t was desired to obtain
the direction and velocity of water at varions depths and it was
necessary therefore that the swomerged part of the float should

offer a resistance only at that point where particulars of the
current were required,

47. After certain trials the tlo

ats were made of canvas and
bamboo framing about three

fect cubo, weighted with lead and
attached by fine wire to a smalj . ontcal float carrying a flag. [t
was found that the resistance ni surface level was 1)1‘11(‘1/'("‘_“}'
qegligible in this last float, whicl is shown in detai) on drawing
No. 10,

48. It was then necessary {o ascertain the point from which
these floats should be started ang it was thought that the best
place would be the point of confluence of the streams conveying
the tidal water to and from the north and south backwaters

67

No. 11,
i3 shown on the attached plﬁ: (?e(l)c;
. o S C 1l NP
lines of the various .
ich indi s also the centre . eadings showo
vhich mdl(t:afie_ of a long series of actual t-1gg ‘;sg flogrth hours,
RN ')Ie was strongest at the seco hould therefore be
hat .tho ebblm'dcd that float expernvnent&zZ 8 hows a number of
s " eriods. Drawing No. 1 A Sﬂnt the rate of cbb
nade lﬂt' lthozl,nen {); from which 1t will ﬁe geen that
/P! e chart: : urs.
g I;Ec(if(l)ntrlést in the socond and tyurth OE b made as follows:—
%lé current readings were there Ol(f3 b(‘l) otk foats sub-
50.' 2) the second and fourth hours ol eb:
1) Ouo the s ) .
nel-g(>d>‘r0 19 fect helor lthe fimffoa;:t:h hours of ebb with floats
" (ii) On the second an o
subme(rg>ed to 25 feet below ;‘hﬁos;:f.ic_ .
The results were as IO : . f the deepes
51,\ lhg'l (;;:t floats naturally followed t}‘le fhlij)}? This deep
lheh—')n' the second and fourth hout I({))? i from the
AN ('-)1bout; west by south and west d} to 15 feet on the
Wateli néntié harbour. The floats Sugmelr%-edirection but were
mouth o ] . g o particula on, bar.
: travelled 1n no p a within the
second hour of ebb f the fan-shaped ave o]
iqtri -er the whole 0 Le obb, however,
distributed over t fourth hour of the ’ the
! ats on the fow , ath from
s 11? flee\tfi?l?i?)tbq Larrow zone aboubt west by so
traveliec ¢

» mouth. S on a contoured
harb'(;m On plotting the results of these (1)3): l;ilr;iex? tlss:t;rea,ms making
YA . Dﬂ ‘ re were . rtant
1t w bvious that the far the most 1mpo
map, 1t was o the first and by ia : st by south
out of Cochin harbour, ;n backwaters flowing west by ¢ Tt
. . the southern h. and the other tha
belng that from harbour mouth, \ ffects
- north from the harbo th. The efiec
and west by novth s flowing west by sou ] o
rthern backwaters flowing tour lines whic
frow the novthern bac learly shown by the contour q
- . > eat S ” o, ly made
of thesc two =t,,"§?ffmpil~§1?’ o “little [};u]sh respectively
indicat e T Dig s E rowith.
lbndltchaer?l [See drawing No. 13 hevewl taken in the months of
y . -6 float readings were ta ith exactly similar
i 5?' TlieAab'Ol\ﬁm} ‘ They were repeated, Wi
March and April 1V2 ;
results in Detober 1921}.1 1 provisionally that the challmel‘ shosllld
¥ stablished pr er leavin G
54. Hay “}gﬁg’{; south and west by I}Ordtlh:fz;annel s%ould
ead about \}‘ ebl to be decided what cour 80 The first require-
hgﬂt)plfé (:Erml*nt(he bar and out to deepf“&zm{idal wave and ocean
contin - irections o
o . ain the directio . R rts from
ment was to ﬁ>0?§it;:), to the time of high “;atm ?for}t)ﬁ oo sonth
current?. Alolc ;rdqbthe tidal wave travels rotrﬁ o e channel
BO?L)}?) 'Sofm{ex‘:(;o was therefore that the nllloiz)
eor W . " .
:ﬁouldelézd to the northward (vide paragrap

5-A

espectively. This point
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55. As, h
. , lowever t . .
(}::)l:ar{"ef[tlt ;\nd it is 1)0;311})11% ;)(1)(11 o \;'ave is an imp.lse rather than &
11ted by it* f ca stream to flow . o ¢
Qats T . OW  Ara s et
; ts were put in submergod g I:ﬂ it and yeb
god to 2? feet and 25

feet 1

n the dee .

of the movi p water beyond the bar R
oving current. yar, to ascertain the

drawi The courses of

in anl)lv]%'No' 14, and indicate ﬂlalts;; of these floats are ghown 00
irection, certal hat there is no well-defined € ol
for any Pa-l'ticulg’u- r(:ltlft‘l“l}' hot sufficient to jfwt{}(\.{‘;‘L:}.etf";:;ice
a wide vell-mouthed 0' o ',11118 being =0, it 1s lH‘Op(nised‘ to’ dredge
z:rrelgtsé)o and from th}; xlll‘anl% to tho cntrance channel, 80 the

er bend of tl ne harbour may LA . ’ .
10 0 . ay be induce -
pening i3 most suitable at l:}l\l,l};i‘:n:ﬂong which

56 Yi\h(‘ h : .
) NeCINNINg
therefore becn defing zlmd the end of the approach ¢l ] had
remainder. In ncl,- ne{’ and it remained E(I Omtt{ cmn“te
' gard t . v settle a3 to
1(;?;11 to be adjusteff’ viz 0 ft:(l)lm c}m-tuln conflicting l'oquiroments
a strai ‘) m th ; .o° ; .
A ) ight channel betweon ehlll’(‘))lnt of view of xmwgathﬂ
huoy s or fixed

desiral
ble - g i y
, whereas the bhest form of * ol dolphins 13 ver
a channe! for ke ing 1tse
pog 118

clear of silt i
ilt i3 gener
erally st
g Iy stated to be one that flows in a <ories O

reverse cur i
ves with
the curves. lengths of straight chaunel ting upP
5 [ COYI“(‘C A4

r

57. After

g careful consi .

?r:i:{(?“ie ?S may becom ,(,):)laft'(l‘(xl“lanon’ unl sibjeet foox el further

niaL ¢ Lanne‘[ whte tll["(. ] * . ! .

N . el (1CTONS f,) . . ”g t“‘/ ’ll'l‘t/: 141 * ‘h v e )grl-

1nf07"maiwn (Vide 8 'f b(l), “'1[1(‘], ih e ot ,‘II l'/ “’ L cl} 116
pecial note on dm\,-'l cd 1o ywl:l paluabt

Irawing). it 18 pro

dred
ge t'hb‘ ﬁn )
red Th. al (,hann(\]_ as Sl . . posc
. is shows practical own in drawing No. 12 1 red
ically a straight-si g No. 12 colour
ght-sided chaunel, but rotalns

the el
ement of
curvatur .
and speci ature which, « -
. ific % : R cn, asccor
assists the na?,kpeflm“ht in France h“{“«' t? ceneral observatiod
ural 8c . . » amd clsewher
8 ou sewhere, ¢ ea
;10(\;13 the order in whic; (é{ i\ tldf‘l channel.  This 0(’1 .%O'. g([; also
f&d e, from which it will b 16 various dredgi,, “ o vawine
widen the channel in s o seen how it is | g ‘“‘cuts’ are
1 such o Wiy as 1 5 pr.opose.d to de
b ) 1)10\'1(]() {lg“in.\'t

" . Dl Q ¢ &fﬂ n L\‘i( Z\ti()\\ f()l
( . S‘.'('l".

falling mn

possible. A |
A slope of 3 to 1 hasx been all as rapidly 88
' . allowed for on the gides:

This will be subject t
et to moditicatd
Heation as
as n result of ¢

gained in d .
red . . .
ging cut No. 1. xpcrlence

58. T1
. 1w alt .
drawine i ernative ¢
it w'lllng 18 the line reco channel “coloured yvellow he sam®é
b i1l be seen that th mumendcd by Mos S on the 53
e L ) S8US, R
ion of the channels 1:1? is little differonce in ¢} olfe-Barry, 30
3. The divergence | . in the general ¢ irec-
gence i3 based on evidence ag to

the existi
lhtlng g :
. , princl al we
the Consulting EnP_ water course which w
¢ Engineers made their re was not available whe
port.

* S8ee i
particular: i
weather chart in c:‘f;frnse and fall and continy
. 1wus ¢bb, .
Jnly 27th to August 15th, 1921, o®

dircction
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59. The drawing also shows, i green colour, the two experi-
mental channels which are being made, and it may bo advisable

to draw attention 1O the concluding paragraph of the writer’'s
' in which 1t is pointed out that it is not

report of 18th April last
3Dtlcipated that these channels will keep themselves clear.from

silting. The point 1t is desired to establish peyond doubt is the
rate at which silting i1l oceur, SO that it may be shown whether
or not a modern guction dredger caB deal with the silting at a

reasonable cost.

60. Tt may also be notel here thab in practically every port
Fhl‘onghout the world maintenance dredging is necessary and that
it is entirely anreasonable to gappose that Cochin will be an
exception to the general rule.  For this reagon it 18 very desirable

to obtain at once 2 dredguer of greater capacity than the ¢ Manar ’
which, althong

h dong excellent work, i8 hardly big enough 0
maintain the channels both inside and ou

tside the harbour.
61. Dredyin oyl started i April this ycm'.—~Dredg‘ing bas
been commenced on the inner bar (within the harbour). Progress

at first was clow owing to difficulties with the crew and to their
1 i Further delays

lack of experience 1% working 1n @ tideway-.
arose owing 0 the fact that the hopper barges which were

expected from Tuticorin from one cause or another failed to arrive
and the vessel has had to work as a hopper dredger the whole
time.

(9. Nevertheless the initial difficulties have boen more or 1ess
overcome and the dredger ¢ Manar® has shown herself to be
capable of making cool progress when handled properly. She
has already dredged an 18 feet channel, 190 foot wide and 2,600
foot, long inside e harboul, qud is now being got ready to cub

through the bav jt=alf.

63. YInformation having been received thab @ modern dredger
Lo Admiralty, immediate steps were taken tO

was available ar th

secure if, if p.\,s::ib\e, in order that the work on .the outer bar
might be pushvd forward more rapidly- At the time of writing
it is not known qe-finitely i the drotger has peen allocated to the
Madras Presidencys put it is knowh that it has been reported on

by the Admiralty oificers a8 quitable for the work at Cochin.

04 I{gcl,(z,,,,,{[.,n.———'l‘he northern portion of the reclamation
shown on drawing No. 1o has been omnmenccd and is progregs‘mg
rvapidly. It had heen -.mt'\cip:\tcd that there wonld be considerable
scour along fthe Jine of the retining banks, and in order to
provide for this the wall 1s being constructed of gmuite rubble on

fascines (see phot-ogmph)-
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65. This f

. orm of .

There has been very Cﬁ:ﬁiﬂlphon has, so far, been found quitable.
le, if any, settlement to date, although

thiS iS no do“b .
t due in
part of the wall ha'ppenspigtc;ggzhe hard ground this p:\rticulaf

66. Tt is h )

reclamation qgrf)?? «thd\tf tho completion of the castern wall of the

wall, and gﬂide‘ Ll;l; \0\11(hmlthy will e useful also asa {raining

required direction 1? b and flow from the backwaters . the
. Plan No. 16 show= particulars of the wall.

be effected has been achieved ; he first thing ¥
d 5 aud whether ovr not this pm‘tiC\ﬂM'

form of defence wi
i )
any aPPPehensio“ algl t‘;ethlmprmved upon later there is no lunt,!,el'
Further, should any otl e vuluerability of thix part of the coast
which might affect {‘ other portion of the counst th;r onetration ©
¥ -the harbour regimen. be :lntm-k“"d( .\'leirifiuslv

erosion, it ha
as b(‘en HP
can be protected Sutllnq(.utly well demonstrated ti he shore

68. The investigations i

out the harbour Sgg\z'tlf(;:‘]s Ky reg‘?“l to currents within and withe

the preliminary chan 1(“‘ there is little doubt, if any, ax t© how

solving of Certain neis. should be dredeed : ’:mnl ti\i,s with the

confirin the opinion P;'OVIOUSIY unknown :l&utiti ‘s‘ 7tvu(1-‘~ to
of those includin. the \\\.Pim‘r‘ ‘\\'\)\0 l:n'p‘nOW

confident th

hat the b )

able cost ar can be opened ¢ NS :

) and maintained at a veasons

69. Th i
OV, 1he previon Jsgen st
Indians a,nd} | s dissenstons amonge Fur
r uropeans, as t £ Foure peans, ady
proceed on at Cochin and K o what lines development shoul
B rnakulaim no lonrer exist ;N; o i8
' ser exist ore

cordial agr

greement am

: ony .

Committee’s report. g all parties on the basis of the 3 hot

[ hetween

operati A further si :
peration of the (‘ochin v sign of practical unity is e co-
putting up a third ot th and Travancore States whe e eac
nvesti . he monev requir Shatts 10 .U‘( A
gations on certain condhi&ns equired for the prolunm:xry

70. Oth
: er matters whi
ment such s which are relat
such as town pl i ated to the barbour dev -
. . ‘ welo
planning at Cochiu, the dixposal (:fll'( fll(ls( 1til)c
> Qr f ), f

Improveme

ment of th

facilit] he  water-

1ties hav r-supnlv. ar ¢

ave all been discusslg(l'i,n t;de-”f road and railway
' 10ir pre

It is :
s sub : o
mitted, in conclusion, that alt Hminary :\Spocts.
e althouut the cesults of the

preliminary dredgi

ary dredging ar
been thrown on ﬁleé’s‘?}‘)‘? not yet available, so much ligh has
. . : e - has
good reason for an att}lz\cg during the last year, that I’izi [ 18

1 . ; ¢ at ere

o of confideuce, aud it is con ﬁl:ﬂe(
g consider
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that these other questions way be proceeded with, at least provi-

gionally, 1n the meantime.

Nore.—Jt has heen suggested that a reference should be made in this
report to the previous dredging e.\'poriment at Cochin. This dredging wWad
done in 1015, and consisted of @ small eut through the erest of the bar,
the total dredging heing less than 50,000 tons, of barely one-sizth of the
minimum necesstry {0 give any likeliood of complete success: The work
was not done under enginem‘iug super\'isinn, and the position and' direction
of the cut was not e outcome of exact ahservation and experiment.
channel was not made inside the Jharhour to Improve the scour across the

bar. The spoik was dr(xmmd tion as to

just outside the har in such position
give the flood tide a good oppm-tunity of carrying 1t hack agail. No

attempt was made to maintain the opening when cut. In spite of all 'these
nearly a yeal, and if any infer-

disabilities, the channel remained npon for 2y i
ence may be drawn from this experiment at all, 1t 18 encouraging rather
than otherwise.

Roserr C. BRISTOW,

Harbour Engineer to Government.

ANNEXURY.
PRESS COMMUN 1QUE.

0asT KEROSION.

His T{ighno.~s' Government have had under anxious congideration .fOI‘
come thme past the quvsiinn of the measures to be taken for the 1_)1‘0tect1on
of the sex const of the State aguinst eT0sions ‘thn‘o have been tuklng place
on o large ceute for coveral years in the rne.lghbom\‘\ood o.f An‘dlk.aduvu,
Vypeern, o hupithh and  Cranganul: This question being mtu'nutely
connected with that of the improvement of the Cochin tHarbour, it was
rosolved to considet Loth the quostions as parts of one complete scheme.

to thix important subject began with the Govern~

(Correspondenet relatng i .
ment (&E Aadras =0 enrhv as 1907, but pothing really offective hos till now

heen done Towards preven

The Gm‘m‘nmont of Madr
hour KEngineer it the persen
iy office nine months ago-

tion of erosions.
ag recently nppnintod an expert as their Har-
of Mr. B. (. Bristow, who assumed charge of
Mr. Rristow has since then studied the
{he west and east coasts of the Madras Presidency,
ful survey of the west coast line for over 20 miles
the Cochin THarbour.  He has also condueted
ction of the eroded coast line in the neighbour-
of which appears to he prnmising.

guestion of eroxions on
and has also pde a care
to the north and cordh of
come ()xl»orinlmﬁs an one s¢
hood of Vypeen. the resuit

9. Op]mrtuniry Wi therefore faken 1o explain the situation to the
representatives of the landholders whose lands have been washed away in
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the three 1 e
ocalities of i
held ities of Andikadavu, V
at the Trichur Resid adavu, Vypeen and Kuzhupilli
ency on the 2ist May 19.,i1u}n li at u confereho?
- 21, at which 1he Har-

bour Engi
ngineer .
present. , Mr. Bristow, and the Diwan Peishk !
cishkar of the  State were

3. At th

the above the e?nfere.n.ce, the representativ
of the erosi ree localities stated his ative of the hindholders of e h of
the ogions and also sugoes s case atd tndicated o of each ©
h representatives had s gﬁ,( sted certain remedial Gl plits the extent
Se;conference that the (1::: ’L:“, the Harbour i‘:ngin:m];h\ e Alter ,““
ii.Sceousr.Iess of the situation \,( rnments concerted  were t'%\;‘”l ‘.')‘ assuring
Aft;t-am the causey of erosi‘:‘xl‘l‘t‘} .hfm deviotod anore ‘1(‘.,,.:.] }.'\' :‘ilm' t the
that r:a.rds he.PI‘UGeeded o o an _the lanslholders \\v;.l-... ‘.‘{;( trouble to
ht’-‘ightp;ily dried by a hot S“n“f}fh}m that wherever m“l‘”l m}l»s awart (\'1 )
sand th e tendency way foward N acted upon by \\un'.-‘%“‘ %—>§1,(‘.lel y
wat us removed was inde - “_dlsrtfptiun of foresd o sullicien®
er was less turbule et uctible, it had to shore, bt thit as the
gel_lerully the latter (Xt) Clt}lel'in the same " r“_'{"}"'m?('(l when the
going on both alon -t} ccording to his ““\”1‘*\:}.0«- o seewhere els®
g the east and west (n-‘x\'i\":\flhllml‘-\" this process Wi8
9 f Tidia, boooon the cast

coast th
ere wus a constant ©“ feed 7 of
i (8] N ‘
sand \yl‘w};:hl down by
s )

I'ivers w 1 .
hich discharge on that s
b side. he gl'l'alt

that
a survey ¢ s
of 20 mi e alse |
20 miley s alse o ]
s on the west coust informed the confrrence
ast, made under hix qxl'er\'isinn

last
3L year, sho
showed that
red. places 1at there were
o ) plflctx.s where the heael WeTt 1)12\(3(»{ where erosi
gc{)etlon was evident ‘ll ‘}“’;\_\» maintalning it 'fl 1“”1 hiad recently ocenrs
e s evident and the . o itsedf and plaeesw iy
Tec Y .the gain by accretion it the loss due to erosio places where
1] . 1. N <polowas , Chal: -
co {(Tll‘mg erosions and acereti He, however, pointed was roughly halanc
v .
Onll 1not state with cert 'T(tvmns could nat vet } ;.nf that the ceyvele ©
e pl: n certain N \ we dotine - .
o piace on a long straigh y the exact reason why i 4 and that one
1e predisposing caus aight coust and nat in 'y eroston <honbd veeur in
AUSCe Was nr atolh
was probably the nature ”‘. ‘tll(\r.
i R} 10 =i "”"U .
N 1 ('1(»\0-

l‘t'C('nt

the shore He .
L also b
ble_m, it should ‘:}j»‘;t}dl(} stress on the point that to
P?““t i“V‘«\l'iiﬂ)l)’ led membered that any pert ;l i denling with this pre”
vieinity, and that ﬁn.t(-) the disturbanee ;,f “{:ln,'n‘v [»I'r-\'u'lr'i-..- work ntone
e the \‘.l”"ll_ ('u,;*‘, wirs

reinfore
ed hy
"o« K PYOtectiv\ 5
s.m.c\.l a solntion was i ¢ I}\)S of one sort
Ulltla,\ c“Pital Olltl‘l‘ ”‘}’1:\‘0‘\:0;1],1(. al jrre-e [‘t oroarother. Ie hi= u}li'\iun
ay re N ' TELE o '
y required, bug hecanse als ’ f ”lly on et ob the
aixNao O he } R Ly e
i ~heel !“‘]” rxllvlllf\'

of maintaini
ﬂlnlng 9
such a le
cost o 8 a lengtl .
for staff and ”““t"ri-\ﬁ vof work except at an absotutel
b ' absoluteny Lrolibitive
voopred e

4, Mr. Bri
N r. Bl‘l\t
that the G aw conclud ;
) ed
to th e Governments cone his remarks by inf 3
pl ; Eexl’edient of n '/:r-“"d were, in the al orming the ¢conference
aces from i mintaini abeve eir .
imti—eros(')m a harbour point of ':g by rpeeial works t}(\‘“lH\HH\C(m'
themsel 1on method, which ¢ ;]\h;‘.’ pending the «li‘ v most vulnerable
selves at ! ’ ould he earri scovery of N
v comparati carried : e stmple
availe parative out by s
tion d‘)le ‘”c“ny' He als 1)’ amall cost and “.]"dy the h\ru\'}!(yrp owners
R b > ol 0 :
so]lu:-(Lt Vypeen and ﬂt‘-lt:‘dtzrl‘““ml at this stage ln materials and  labout
ion ther e wt ] : stage the <e
e, th: w did cqnenee of operas
that th 5 at they . Not pret HE !H T
ere had ¥ y were determi pretend o have
yeen . srmined to g pve reached 2
DA acer . YR e .
éco?llfl groynes, and t}fftlm,l there sinee the i te Vypeen penioults
10 . < eve 1 o e .
n lost, there would t'H if these were w .}l e owing to e
still be other resuurc(l‘R wed iy aad all the
’ es to full b
e :\(‘k Q.

driven

In

l‘egarfl to the latter point,
Admiralty in vitally jmportan

Rut. in his view,
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he described the practice of the British
t cages in 1and, but at the same time he
drew attention to the fact that that practice Was yery expensive and could

only be adopted as & last resort.

5. Finally, Mr. Bristow appea-led to the owners to help in the golution

by their own offorts and gave them o hint 88 to one line of investigation

which could be undertaken by them with little expense- This related to
and lessening the

the use of floating timbers for changing the character
force of a wave, and was ased at Penzance on the Eoglish coast many

years ago with success, bhut in rather different circumstances: He explain-
ed that this was the ideal solution 1f it_cou d he adapted, 88 all the
materials necessary were cocoanut ature had

trees and coir Tope which 1
})I‘O\'lded in every ph\ce where erosion was occurring,

e alsv expresse
his readiness 10 attend and give any help he could in the making of this
experiment. The represenmtive 0

f the ‘Andikadayu landholders agreed 10
start an experiment

at once on the lines suggested.
6. The conferenc

o then ter.uin:xted with an expression of gatisfaction
and confidence in the attitu

de taken by the autlmrities.

OFFICE OF THE DiwaN OF CocHIY, )
L.oCAL AND LEGISLATIVE Deer., | T, VIJAYARAGHAVA CHARYS,
S0l May 1921 r Diwan of Cochin.

i?ﬁhfﬂdxwam 1096.

111

Harbour Engineer to the Guvern-
t, to the Qecretary to (lovernment,

From R. C. BRrisTOW, Bsq., M.INST.C.E.,
26th September 1923,

of Maaras, Marine Departmen

ment
Dv‘lmrbment) dated the

Finanee cEained
No. lU‘.Z'-'),‘:Zf}—l.

our \Vnrks——Beport on result of experimen‘o.]

In continuation of report No- 7422, dated ¢gth December
12, T have noW the honour to report on the

1921/11th January 1 :
vesult of the (XPerimental work at Clochin as follows:—
Part 1. Tnvestigation into the movenent of foreshore

material porth and gouth of Cochin.

11. Dredging of inner channel.
111, Dredging of outer channel.

1v. l{eclamntion.

) v. Groynes at Vypeen.

V1. Proposals for dredging permanent channels.

{Cochin Harb

b2}

bR
’ v11. Finance:
” V1L General summary and recommendations.
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o Paer 1.
2. Investigntion 1 L
graphs 90 tt g)a(‘twn tufo the wovement of foreshore .
graphs 2 to 36 of my previous report above referred to, part
Cars ® ere given with regard to various lines of inyestigation
wneh | was necessary to pursue in order to apprecate fully the
undel‘itr“(‘ltdlrul forces at work. It was Jiown how thats
u et: a.n{) the situation at Cocliin, it was necessary first O a}l
deng a llomlf‘l' view of the conditions gencrally in the Prest®
gy ;f;‘m particularly on the West Coast. ‘
3. The preparati Y e i ‘ .
note to pa ~§crl.§'>h ‘El(imf()f the geological wap referred to 19 #he
nots aragraph 20 of the formur report was therefore pl'OcCCdP
ag rapidly as possible.

It was t foa<ible of course
make an independe ) . a8 no ea<lhie O A
pendent geolozical surver, but on congulting the

records ) R s
xﬁzlt?(;ﬁm\ obtaining existing geclogienl maps 1t Waz foun
E)n';ti(,ms .u(; t.é)hpr%parpln suitable plan showing the prinoipa] for-
e Presidency. The plan ix « imation 12
- . - & 2 h H . 3 : ‘On
atlo g A plan 1z an approxini
P : b(\;t i3 suﬁ‘u.\e‘ntly accurate for the purvose intendod
e (top\es of this plan are attached (Nos. 1 and 2 I is of
first rate importance in the cousid i iou affect”
ing the maintenane sideration of any question @0
ot o enance of harbours in South India. The followil8
points should be noted specially :—
a S ative n ] ini
- on( t)hetho Cflﬂ[)&rfltl\ cly small area of South India draining
d . western side and the resultant narrow strip of recent
eposit ; ‘

«.—ln pars

b (16 1 1Y . .
gc)) th?ggm this fwn,n the conditions on the eastern sido 5
senco of any river wor ‘ “ochin
> rth ne ‘econ Coohl
and Cape Comorin ; and oting hotweon

(d) the obvious fact that the only recent deposit at Cochin

15 Lha,t bIOﬂ”hh d ( 35 8 At l »'Atl' e tl\“

own ‘)) 1\8 VArious

- a 3m ] )
ﬁlbt; Uf a“ llllO tlle bﬂct\\\ I\Kl‘l .

” 14 Al
5. The i . :
which was ‘g?m\r’h“”“ of ﬂ”»“s.nmp confirmed the conelusiols
foreshor s being graduatly arvived at by ohservationsg on the
shiore, that the conditions .ol :
ions on the West Coast, except for smal

10(}0,1 mov

ements, were ¢o : 1

’ mparatively st Ve are WIth
those on the Kuast Coust ‘ W table as (“ml,dl‘d

northward travel of As will he showu later, whilst the
ravel of sand on the Fast Coast mmounts to about ont

million tons per :

greater th'mp\(é ;)n}(n)u:m, that on the West (‘oast is certainly not
H : ONns . . . T .

Tess. ) ns per aununm and 13 probably considorably

6. Durine the ti
. e N . N .
various pruc‘zicﬂ (f‘m"._t‘h" HQ(’lOL{'l(::\\ mip wits undoer prupzu':ll’lony
shore 1tself ‘lIl(i ﬂ,Xpu tments were h(‘i“).", carried ont on the fore-
; \‘.,ub a al(;:o may bo referred to brietly
. Submerged floats we o R
: .© oats were put in the water off “vneen and
Cochin at various distances fl‘(ljm the shore ater off dypet |

the Vypeen side was f The rate of flow on
as found to have a maximum of about three-

7

i y roveen point and 2 minimum of
fourthe oL o pler };guﬁoi‘li i;)iiggnt opt' the parallel groynesr’(;ﬁc;
one-fon o ml-’ctla \Ymrd. Beyond this point there 18 veryll o
o th? n(x)'l-e;tx " During the food-tide there _113 a ve ﬁf,;z
IIIIOV?D&;‘L:‘)\O?: (:f/ab'ouc tnree-eighths to half a mile per .
along §

5 . 7 1 b= 1 i bout
al “l( avers o VC!OC t d\\l‘lﬂ{_f ebb tlde 19 a
] > > [4 1& () 1 .

to half a mile per hour During the food it is about
one-fourth to three-eighths mile per hout

\ inl rate of flow necessary to secure bodll%y

S s on found by expemment Lo be roughly

N o Sm}hdo}:: i bitusvill thus be seen that in the asual ﬁ.o(v;v

t\g'o Tllesalggl; the 'coast line there ;s mo chance whatever

of wuter g 108

o i j y , naragraphs are those
rents tioped IV the above parag 1 !

9" T{IG CE;: ?x{ {;I(l):vlr\of the tide at Cochiu. It W‘(l‘f.s foun(}1 t}ilf?lti
due 1o P G0 was practically coincident \}'wh_ the rise and 1 !
the CO'dS_bfﬁ ﬂo;‘h: ilrxrlbour i.e., on the ebb tide 1t ﬁ(_)\vs .z1lqrxg('ife‘ac
of the 0 1?‘ m ﬂ;e hfxrb’our and daring the flood tide it 18 1aW1<13
cons? aWﬂ_{’)lO 1th of the parbour agaibs the change fr(f)mb(())r:\t
tl‘a"\yal;(iljxxt"zg 3112\0;1161‘ belng preceded by a ghort per: d of a ,
direc cing >
Bl e O*E ;L&ilzt\;‘gtz;ther that the extreme northern llxlnmt
'eqcll?e.\dllg;nt{;ise ehh water iz about 233—‘ 'mxletshand the southern
T it about £W0 milesg from the harbour mouts. e §
" The above jarticuiars, hiowever, vefer to the S o

. “: llht o'atho c})nat during ordinary we:\t}}er aind (xllot. »“rl:nth%
things 21005 "0 onscon. b WiS not pmctlcab e during o
e smlth-\\'ent 'muﬂc:qts “follow them in boats, and obtain eu:
O e o ‘1}1 ed (owincr to the rough weather. An emﬁleavoﬂ\1
LA " 1‘05 ”ﬁ atn ffefasome iden of the divection and strength
e ‘“"1_‘10 t‘h‘l‘”‘) '('n'{t <‘ﬁ(»i to wave action during the monsoon.
of the B, m](’”{»-l aquantity of red powdcr of t‘he fineness o(f1

1o me‘ Ny 1‘:(\ilned by‘ breakiug up parnt tiles and sprea
ordmars -‘:\m\' oY N ’h( 1t a point about three-fourths of a mile
on the ("‘7011‘? ?an <ru(l " The arca hetweel high a,ud‘lt)w water
Smlt{? ° tll(;,gl\"lcx'«;:{\tg-\ ‘length of about 2 hundred feeb and a
marks wis €OV :

thickness of about "“]t(lln‘c‘}f was immediately inf_’lnoncm} by wave
L3, 'U\.‘S red.m[‘.ﬂu‘lhib 1\0rt11\\'ar(1s, but alter being c;\l‘l‘le‘
action “hlch })}Opi(. d all disappeared nd could mot be traced,
about 0 ‘\‘Mdh\m\' 1: \((:Pt in suspension in the water, parb being
part 1o ¢ onbt D 1{‘(Y low water and part covt‘ljt‘d over by the
dracged dawn be )“b 1 which was also in motion.

original =and of the 92\‘; was repeated for qovoral days during
the 11&)1122511 ez"ttlg}igs(sl;me 1'esu1tvobtzmined cach time.
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~15. In June 1922 T
time the o on @ similar experim i !
fourth incrlrllagtf:?; w'lz‘li? ihereased iP:‘ Sizsntto g&iet“m}d,i D
along the shore 36 f ese were laid out over a len:rt(i af)out feet
marks, with an’ rw‘eet In width between high ) d1 e
selected was abm(lt ‘f;i:ge thickness of four i:ch'(z? 'l[?}:v water
sea was roagh at t‘hi; O)]mlles south of the harbour entra .C p%rr
rows anvi " ot this plase, the waves breaking in three | ol
N shore nearly parallel to the genc) :lrw p:tu']:}HM
general coast line.

The wind
1nd was blowing gently fr
was slightiy mud‘COlozxiged. y from the south-west and the water

16. The first effoct
:;)_d\yash 1t down the glfoé:c‘mve e
ding and the smaller onl\ |
met the next on-cory )
above ordin v

:l, .. ’ . .

of the bl\\"nf-; over the material was

s rolling wl(;(:b ]t"l]t}lc fargor, particles

. - ¢ & N3G 1

¢ on ing wavo, This mm"l the. receding wave

o ond ary low water mark wting point was a little
. Most of the i )

loss L the materia] a e

ess 1 the position it wag pu‘ ppeared to be rolled about more or

ab td i

out 400 feet to the norpth oy In, but some of it was traced
h 3} hours after the r;n"(:ial Ca(s

aterial w

spread. No materi

L No 1al was

original limit. Qp thea‘j)zil;eg southwards beyond 10 feet of the
av 't

single parti : it was '
raked E;ei’?]e anywhere ou the beach 1‘I]th pot, possible to find 2
n many places, although the ground was

sequen i .
the last exper(i]menttly pieces of tiles of the say . .
pieces were oyent 1\lvere Ehrown on the e ﬁle size as those In
wards., ually traced to g dist'lnce(g? 3 ggme of these
o ;900 feot north-

19. At
. . urther expor
Xperime .
In places with 1arg«}3 . uf was also tried by coveri
tinguishing mark on ‘_t‘l“«'lrltmes of shells eaclh s the beacl
found again, a]thmw’h-thl\oue of these ghells hov‘v\lth some  dis-
north and south of Fh N ¢y were searched f(’)r ever, were ever
were broken up Co.n‘ 1( tx,],rb(,m. cntrance. 1t ; consistently both
’ . : omple , . : 13 M08 1 . .
tion impossible pletely, or at least cnough to i:qihk;ﬂ) ‘tﬁb")
. ah ake 1deantifica-

20. The result of

marizd - the abh "
rized - ove experiments may thus be sum

{(a) theve i ;
fo A 18 practically n ,

reshore due to ebb and ﬂ(iv :))fl?i(zl\ ement of m
©8 5

(b) fo m

o reshore mo i

v .
this may ocons o', in?)r ent 13 due to wave action 1 “hi

most marked durine th meXtent during ordinar Seather it i

g the mousoon, 'The revul"ly wuather it 1s

: sultant movement i

is

aterial along the

northwards,
21. It is ho
wever .
what quantity of mater?Xtremely difficult to estim

L al
1t were possible to putp E:ilssfnto tlhe north
a large

ate precisely
rth during the year.
Impenetrable proyne
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across the beach and into the sea to a point where there 1s, say
25 feet of water, the saod would gradually be arrested on one side
of the groyne as it is on the south side of the harbour at Madras.

and its rate of accumulation would be a measure of the annual

drift.

09, Such a strocture, however, carriod down to a depth as
would secure it from overturning during she monsoon, would cost
a considerable sum, and could only be regorted to if it became
absolutely essential to measure very accurately the quantity of
sand moving northwards. Probably, also, several years would be
required in order to get an average and reliable result.

23. Apart, however, from the general impression obtained
from the above experiments it has been found possible to measureé
sand passing to tho north in a rough and ready way.

24, It may bestated witha fair degree of certainty
that the sand taken from the (‘ochin beach during the
monsoon weather passes for a time into the backwater

2\ near the entrance %o the harbour. No other alterna-
s W3 tive is practicable. It {s next taken by the outgoing
{ide running at from 2 to 3 kuots and thrown up on

CoCHIN the Vypeen side, a the point marked X in the diagram

where a small island is frequently visible for some

time after the monsoon.

93. This island supplies at Jeast part of the sand which is

gradually taken northwards, and, since July 1920, has been
deposited behind the parallel groynes north of Campbell’s bund.
The moving body of sand has been located on several occasions ;
its ¢ head 7 and tail ' have been marked by flugs each day; and
the subsequent “ capture " of t].we whole of the ba.mk behind the
paral!el groynes has been plainly observed. This bank usually
moves forward at a rate of about 2 feet per day. ,

26. The total quantity of sand 'which has thus been accumu-
lated behind the. pars 1lel groyues since about September 1920 has
been 21,000 cubic yards or an average of 7,000 cubic yards per
annum. In view o0 the fact that no other areas can be found
where there is the same definite tendency to silt up, it is con-
sidered quite probable that this ¢ capture ” of sand at .the Vypeen
groynes represents at Jeast a considerable proportion of the
quantity of sand eroded south of Cochin du.rmg. the monsoom, and
even supposing that a much greater quantity 1s deposited over
various places before reaching the parallel groynes (an unlikely
contingency s it cannot be traced) and that the actual quantity
is even four times that above mentioned, i.e., 8ay, 28,000 cubie
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. : in pira-
yards per annum (or roughly 42,090 tons as mentioned in po
graph 5 above) the msiguilicance of this
"with the million tong

at. Madr

27. Before any dredging was done o
the opinion had Peey, formed t),
would bo <0 3mall ag to he
shown laier, this opinion

. N « ‘)(
l”a‘”t'lt.\' when (Ulll{'u‘-lL
a8 will e manifest

nthe outer bhar, thvl‘«'f;"j‘;;’
at any <iltine due to littoral '(Hl;

. : s e will be
practically nweciigible, and, as wi

wis found eopp ot

Pavr 1T,
. M N 1 e ! )‘
28, Dredying of tuner chanels This work wis <tartod on l;}‘ .
November 1921 and completed on 3oty Neptember 1022 '
various materials dredged wipe pis follows
Soft hi

ack clay, sud, mud g shellsy dine sand and oyster
shells in beds severa) feet thick,

29. Soundings have been tuken at various timas and tl}:
depths in 1922 4nd 1923 are shown op the atrachel plan (Ne. '1;
together with the latest Soundings in red. It will bo seon tha
there are small movements at th bottom, but that the total silting
only amounts to 16,200 ¢ubie vards, Np nattenanes W()l‘k.h:ls
been carried ont sinee the ehannel wag dredged. [rs nlim(:nmonz
are roughly 6,000 fout long by 150 feot wide by 13 fect a
LW.08.T,

30. The object, of this chanuel
ebb and flow of the tides n the re
the channel has kept itself clogy
successful in thiy respect,
plainly seen fr

was to assist in training fh‘:
uired direction,  ‘T'he fact that

" shows that it has heen so far
Moreover,

the direction of How 13
om the surfaco to he forn and aft throughout the
channel.
Parr I1T.
31.

Dfreclgi.-wg of outer ehannel

October 1929 anq comploted in May 1923,
months the total quantity of silting w
The monsoon burst strongly on the 7t}
of the month the channel had decroased iy depth from an average
of 19 feet to an average of 16 feet 8 inches, The shallowost
Place was at the crest of the bar where the avorage depth was
about 14 feet,

. This work was smrtml. 133
During those cight
as found to be 5,000 vous.

vof June and by the end

32, During the month of June the Cochin heach was under
daily observation by the Lxecutive Fugineer,  He states that
there was local movement at varioyg poinuts along the beach, but

€T8 was no noticeable differ

ence in foreshore section ns a whole
until after the end of the month,

79

- less
inued more or le
d flow at the barbour c'Ot'litn:)lflecontinuouS obb
an perioc )

33. The Obb} is month (Juns), t"he]]pWino‘. These two facts

normal (?tlrlngtlz?l 99nd of July following
; ntil 22

not starting u

o ) bos ue
M a “]][\(!‘ 1I l'|||(’ l 1 ul({ o

and must
i . hackwater anc
] 1 dvift or to silting from the
either to littoral ¢

I » channel itself.
; m the oround ﬂ‘llom_lmg\ thp(cl from the fact that
have come in fro: orf 'z)f ihis view is derive ¢ those points where
34. Strong suPPth0 channel took place vis shallowest and was
the worst Slh?:i 1110['0uw1 ¢n each side Wi
the surface of the TR ave action. f July and
ot to W , end of July
thevetore mOSt}SLﬂ.)]?urvev was madet}&t S;‘;(ﬁngs could not Ee
35. A fuuthr > arious causos, the s near as could be
although, owing tOravt(zfly, it was found th.%;’sjs to 66,300 cubic
reduced very accutity of silting had 1nere as approximately 14
estimated, the qu@nre depth throughout M the previous month.
yards. The &vela%ust 16 feot 3 inches for i%own sufficiently
feet 9 inches as agla(l)f»Auaust the sea had ,i?hlfls“;‘urv ey showed that
5 1 'y 8 el
86. At the ent rv{;" to be made. times its origina
to enable a detm‘ledﬁ:ne({y out to about i}}lfee’l‘his was due 1o
the channel hac weater part of its 1en.°f) ci{Water which lasted
width over the 1gt§nuous ebb from the ba
or
doubt to the ¢

from 22nd July tlo amount of silting in (tlheincthe vicinity of the

se. e t’(ljta § 62,000 cubio yards ag to about 103 feet with
found to lb(’ iq)mthp II'(»pth had decrease

+ bar . .

crest of t,m ndings at 9 feet. ws in black the soundings
one or two sou 1 plan (No. 4) sho t the end of June, in

»8. The enclosec i?) brown, SOul}dln::(Si 1he survey at the end
before b0 e he cnd of July and in red,

Q0 t = . . f

blue, those a \ -haracteristics o
b A,ugust. ine table shows the « nvf’ra})fcli)%’ 1921 and

39. The foll()“'ll?;&é C'Ompm.ed with thm(;rded as having been
the monsoon of 191 monsoon may be reg wmt of wind causing
1922, In general t with an abnormal 'amolzs obb than usual i—
a fairly Severed Oufo:oer period of continuo :

a0 Q nd a >

rough seas, a

i
\ | 1923
21, 1922.
1920, | 19 ‘ |
| \ .
373 | 7977 0 11156
y to 30th . 673 1977 | -5
Total sainfall iu inches from 16t Jun: o 1?2?;% 13460 11{ 5? } 184
oot . e vt gt B q Q¢
8eptember " win(i in miles per day : IZ()) 12;2 11 vas
age pelecity 0 R 2:0
IAIZ;;Zt; ;’I.\(V_ in feet ... h - - -
Lowest LV, dn foot in level between hig 3:20 .‘1‘.;3 119 120
N ter o the sune day in foct L2 16 days. | 24 days. | 28 days.
and low water on b were at anchor gea... | 18 days, | 10 qays. i 52
e ol daye Shlp:)t allowed to go 10 & s 20
Days lighters were not ¢ .

s ”
’

i s cbb
Longest period of continuou




80

40. Onue interestin
to be the driving
shorewards.
centre line of

g result due to the rough seas was found
in of the rideo of the bar by about 500 feet
Before the monsoon started it was noticed that the
the bar was abont H00 feet farther out to sea than
shown on the latest, chart for Cochin dated 1913.  This monsoon
appears to have put the ridge back to about the same position it
had in 1913,

41. The result of the

monsoon on the experimental cut may
therefore be summarized

a8 follows :—

(a) There was g total silting of about, 62,000 cubie ,V“"ds'
The average depth of the ch

' anncl was reduced to 15 feet but its
average width had increase]

from 158 feet to about 450 feet.
NoT#.~-62,000 cubic yarde is approximarely a
dredger to deal with,

(bj Most of the material, if not
by wave action alongside.

(¢) The amount of silting was greatest whore there was
least depth of water alongside and where wave action had the
greatest effoct.

(d) The channel wag subjected to a gaod deal of scour by
the continuous ebb tides in August which resulted in a consider-
able widening of the cutting.

42, The enginecring considerations which should govern 8
decision in regard to the channel may now be stated but before
proceeding further it ig desirabloe to Hispose of one or two mis-
conceptions which have arisen In regard to the experimeﬂtal
channel, and which have obtained a certain currency in Madras
and elsewhere.

all, was driven into the cut

43. The first is that the ex
regarded as a kind of sm
channel, and the

perimental channel was to bz
all seale model of the large permancn

second, that if the ““ mode] silted up the scheme
must be regarded as a failure,

The purpose of the experimental
channel was, of course, an absolutely different one, as shown by
paragraph No. 7 of my report of 18th April 1921 when the first
estimates for the experimental channel were put forward. This
paragraph may be quoted in detaj] —

*“ As regards the chanpel g

cross the bar it should perhaps
be emphasized here that so far

as I am aware no one has ever
stated that the bar can be kept open without a reasonable
amount of maintenance dredging, and the maip object of this
experimental work is to ascertain not whether the bar will silt
up at all, but the rate at which it will silt up, so that it can be
shown whether the suc

o wl tion dredger which it is proposed to
obtain will be able to keep the bar open or mnot. Periodic

tion °
even days’ wark foru powerful suo
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" tarted,
dredging has been s

. be made after g - each month
“‘ sur‘;fytst‘g;llatgi:ifs :ﬁf silting can b? %21(;“;3 E?%vilqot)f(a (?ourse deal
‘80 tha he dredger © Ma . his work
« throughout the g ea;s I?;ssible, but 1its capa?ltydizggi;rt ”
‘: yithbsmrlrlllga?:blzrwith that of a modern suction
‘18 not co

. 59
din paragraph
d further confirme Januar
This was referr,?g/;% ?:fl 26th December lgzl/llf]léstigrrlled.y
of my redp (:{te fc(();urac;’ of this view has never been q
1922, and th

water.

45, Dealing now
govern the situation,
marized in this way.

i ot be said
i ld be inconclusive, because 1tn§:lould 2 ot bo seid
O Eilting ioht have ocourred subsequeh yt. A bas beon
how mach sTLVE mlgccurred gradually th.roug &)ur e mon
Sh(()iWIlll’ thesilt} tilsngherefore clear and definite unde
and the re

- be
t of silting would
JE— - or not the amoun nel. It has
47. (i) W g?‘t?oe;ﬂtely in a wider and deef?; ?11-1;11?1 the ground
increased prop that as the silting come the same amount
already been ghorfnthe channel, it follows that
e

: e . w channel.
along ea"clll :vlill pass into a wide as into a narro
of materia

43 is within the
t of silting is within t.
i) ¥ the total amoun ; iew of main-
48. (1) ngrgetro deal with from the point of ;iizlvnel e
power of a dre Cheen shown that the silting 1 a chanuel o o
tenance-f gu:l :ip):fim(;ntal cut represents only a
length o

h 41). Allowing for
ion dredger (paragrap ving for
work for ‘ﬁ 1::%: ;:rig;)‘lllent c}il.nnel will be about three times
the fact tha

g 1 nt of
1 xperimental, and assuming that the amou

length of the e ! ™

si’lting will be pro rata in the a

1t g /hi h iS nob
(idlblonal 161] Lh, W hl(}
¢ t c mel
he \fal,er iS COIlSidel‘abl dee eI, Lhe tOtal amoun () S
rke y as t : y P
Oln].yl to ]86,000 cublc yards,

. din
the dredger. ilting occurs in such a place and
gilting ] . ly,
49. (iv) Whethglzgg to a blocking up, if only te}lln%%ra{)lozn
such a manner a8 hannel. Itis shown 1n Paragzi‘lj ossibility
of the perma.ne{ﬂ(';af1 bo g0 designed as to preclude the p
that the channe

of this happening.
6

! r
or less than one month’s work fo
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50. (v) Whether the ali

tide from the backw goment is such that the ordinary ebb

the monsoon, are af:_tfif tllr}d t}_“’ ‘]l_-“Oharge of river water during
and do.not cat acrf,)s a:t e].m direction to the sides of the cutting,
cut has been ali neg} diagonally. It has been shown that the
benefit from thegcur mt such a way as to sccure the maximum
increased thres timesrgn 8, the width of the cutting having been
the monsoon. ver a considerable distance by scour during

51, (viS -
(vi) Whether the conditions thig year can be accepted as

a criteri L.
general oqnue(;ii‘gi] T{; 15 likely to I.Ia.ppen in the future. On the
supplied by the Ad ® erllflosed original charts (five in number)
:}slsfential characterirftl,il;z gisgg ngé"ft tl‘z bar has not changed 1t8
18 year’ RS 8 regard of
deﬁni{ear:co?c(l): ?)(;’,0:1; e results can be go:npiu'tel(lle s?tt}?rihe
similar records do etthre.e previous monsoons, beyond which
monsoon was, if not exist. These records show that the
» if anything, more severe than the average.

52. Genera : \
successful bzt;(}rll{f ;;ma{ be said that the experiment has been
information as to t} bectation ; that it has afforded very valuable
should be dredeed " manner 1 which the permancnt channel
design this chce H a}nd 1t will now be comparatively eas ' to
annel in such a manner as will disp(&lse zrith

maintenance dredgi thr
dealt with in Partglvlig;,o }:)xl(l)(;l\%f]ont the monsoon. "I'his will be

Part 1V.

53. Reclamation.—Th i
: * e B ine
been completed on the no;-tlile.%zn"” wall for the

about a quarter of a mile on the

ot reclamation has

t Asoa:}? north-east sides and for

ons of materi uth-west side. ;

“ Qeotiof " Zzlzlpho?;: b(ien pumped into the roglam‘?\?i%l;t l())o’(:(lig
where the water was 12 or 13 feet deZp to

start with over a
. part of tl
tion has been made and )t?h area. About one acre of reclama-

18 i : .
a8 a coal store for the dredgers space 13 being used temporarily

. 54, The material ~
18 practically all co pumped into the reclamation by the ¢ Seetief’

a
powerfual enough for tf}?g si[:-(lic akr)]d shells. - The vesscl is quite
pumps were built for mud and, Sillbltr-owmg to the fact that the

has been excessive wear and d wher than coarse sand, there
puwps have been under delays have been scrious whilst the
order from home and it j repair.  New pumps, however, are on
contiauo - is expected that the ve i

us work in future e vessel will do more

N o t d
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far. There has been very little settlement and practically nothing
has been spent on maintenance.

Parr V.

56. Groynes at Vypecn.—The paralle]l groynes have been con-
tinued to a point 1,000 yardls north of the end of Campbell’s bund
where the width of the ground between the sea and the backwater
is about 550 yards. It is not considerod necessary to go beyond
this point with the foreshore protection—at least for the present,

57. The reasons for, and general particulars with regard to,
these groynes were given in paragraphs 24 to 29 of my previous
report above quoted. Experience has only tended to confirm the
view expressed n paragraph 67 of the same report, viz, that

there is no longer any apprehension as to the vulnerability of the

Vypeen peninsula. ,

8. The aceretion behind the groynes has continued slowly
but surely with the result that, at points where there wasa depth
of anything from 2 to 5 feet at low water, the land is now well
above high water mark. The area of the land thus reclaimed is
about 5% acres. ‘ :

59. It was noticed this year as in 1921 that the mud bank
from Narrakal travelled down the coast to the south and protected
the groynes very effectually during the monsoon weather. During
a great part of the time, when there was a rough sea outside, the
water was quite still alongside these groynes.

60. In a short time it is expected the mud bank will move
back again towards Narrakal and then the sand, which has
accumulated on the northern side of the gut as mentioned in
paragraph 24 ante, will start moving slowly northwards. The
amount of accretion behind the groynes will probably be less this
year as it will have to be cast up to the existing surface above
high water. Most of the sand, therefore, will proceed northwards
until it finds another suitable area for depositing itself.

61. This concludes the portion of this report dealing with the

carrying out of the experimental scheme.

Parr VI.

62. Proposals for dredging permanent channels.—1t will be seen
from paragraph 37 above that the total amount of silting in the
experimental ¢hannel was 62,000 cubic yards and that most, if
not all, came in from the sides. 1t follows, therefore, that there
18 every reason to suppose that the amount of silting will be more
or less constant irrespective of the width of the channel. The
wider the channel, therefore, the less will be the reduction in

6-a
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dredging through the monsoon and the pructical and
. forward way of doing this is to dredge the channel

84 .

depth due to the silting. The permanent channel will be appro¥t
~mately four times the width of the experimontal chaunely

even if the whole of the 62,000 cubic yards of silting were
concentrated over a short stretch of say 1,000 foet 10 the
neighbourhood of the bar the depth of the channel would only b9
reduced from 35 feet to 33 fect, apart from the fact

deal of the silting is expected to be retained on the silting shelves
to be referred to later,

. 6‘3 .It i3 also seen from paragl.aph 34 that the gl'(‘iltv('r part Ot
the silting occurred where the depth of water alongside the ov

was least and where the sea bottom was theroforc most subject
to wave action,

64, From experience in drodeing the experimental channel 1b
is considered that dredging by any vessel during the monsoon.
would be rather hazardous and the results uncertain. As S8%
above the silting takes place from the sides when wave action 1-?
greatest and this is just the time when it wonld be difficult, )
not impossible, for the dredger to work, observing that in a¢

to the heavy sea there are storms of rain and wind which wou
make navigation difficult.

65. The above considerations make it obvious that the channe1
should be designed in such a way as to preclude the necessity

i straights
i . deeper an
wider at those points where »ilting is most likely to take place.

66-. It has hitherto becn the intention to make a channel 600
feet wide by 30 feet deep at low water spring tides. It is no¥
proposed that this channel should be dn-d«r(ﬁ 6on feet wide _bY
32 feet deep at low water and that at those. places where silting
18 most probable to increase the depth to 35 feet at L.w.0.8.T.
and. to 1ncrease the width by a hundred foet on cach side, th18
additional width, however, being dredged not to 35 feet decp bu

only to 2’5 feet. It is confidently anticipated that these * silting
shelves ” will arrest the progress of much silt which woul other-
wise fall into the main channel and that any which might pas®
cross the shelf would certainly not do wore than fill in tho
g:::zel to a level of 30 feet at L.W.0.S.I'. ¢cven at the wor8

h 67. By these means it will be possible after the monsoon for
the man’J,tenance dredger to clear the material off the gilting
shelves ¥ to a depth of 25 feet as existed before, and to remov®
any silt in the bottom of the channel quite casily down to the
grevmus 18‘7{31 before @he next monsoon commencos; and alsC
ave ample time for assisting with the work inside the harbour.
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. hannel
- dged in sach & €44

\ 3 terial to be dredg dditional
68. The q“?fggofﬁﬁ: yards and assuml{\gghgg’:ﬁ ?o s depth
amec:luutS_tO 3’14 (?hf;sed the chanpel can be dredge

dredger 1s pur

of 20 feet during the 'firi";ﬂ{i?;quite possible for EQ;ZZIB ok,
: 1t . i)

yesrltil?éﬁevtztzgy;fter the execution of the

in at ¢

g «M: » from Octoher
feet %ndrp‘;ned:;perience of dredgingg){ tg:e‘d gl\g ; n‘f:lvx;l - oaly stopped
to I?hy last, when that small et during the whole period, has

unt of weather : ° o dredger
for a few days o-xilagso o possible for a St?‘t!?xi)ar)frag thgquickest
shown that ;:’ W;l atih% pipe-line, and as this1s 0¥
to work with a 1o !

: ded.
. his course 18 recommen
loing the ¥ ork t | and
nnd choapos” 'wayl'oi(“(*)(l)n%d lead to the “fﬂth ?fdthzol(‘}t}f‘::fdsaby
70. T‘?elp}‘)g:;gd would stowly be disperse
the matera

ghe prevailing set, of the sed.

tached plan No. 9 shows the channel dredged
71. The attache

wi other
he design above described together ith the h
to the A=

. . . .

detailed
. ractice. The
. <de as & regular P Cecast
the ships 10 moo}ll‘ ul)\\}(;;lldqre :n hand. From 2 rough forecast,
or this <

. 57 lakbs, which was
estimates Iob “o reciably 1es3 than &7 ! o 157,
howevers * w(l:‘}})\("sfxtnflgg revionsly decided in G- N

the amount )

1d safel
4 s0th April 1921, W& th sum the port could safely
Marine, dated oUtY

. trade.
ia of the present { was
finance oD .the bta::of;n exactly how this figure of 57 lakhs
7o, 1tis no :

: ds tonnage of
.+ i believed that & ‘“?“{Em‘:v";qgé’v? dontly Wegu on
al‘-ri\v(rd at; but’ 1S-taken as’ the baSIS. }. nsuntéd to 420)000 tons
405,000 tons W athe trade for 1ast year a.»mo1 Khe in landing and
the safe side ﬁsl per on Pmduced 42 1a

which at Re ;

ghipping dues alone. L stated on geveral Occﬂs'u:ns, ;}:1?1 p&rl‘g
ready o , Rs. 2 per ton
i advance the dues 0 ded o at least 420,000
is quite wx‘.lnég toce‘ may therefore he regar
basis of the finants =
tons at Rs. 2 PeT ton. ©dition, receipts from port dues and other
na

: aken as
74. There m-e,hle eotal receipts ™Ay yery well be ta

sources so that ¥ than 9 of 10 lakhs.

; . . . low
certainly nob less jon for maintenance which will be lo

75. Making 8 deduct ction as all the plant 18 charged to

: onstru cent later, 1t 18
during the pﬁim‘: (::.1{;1 iperease 1o about 40 per !
capitva.l cost, LU
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PART 1v.

APPENDICES,

I

CORRESPONDENCE RELATING TO PROPOSALS FOR THE

IMPROVEMEMT OF THE COCH)N HARBOUR WITH REPORTS

THEREON BY G. ROBERTSOY, Esq, ».ick, rssg, grc, AND
N. PARKES, Esq, mrce, 1881-

G.0. No. 2943 1.

READ—the following papers :—
‘From J. H. Agpivw

to the Secre
Ootacam

y dated 27Uk Deceinbar 1580.

ALL, Ksq., Chairman,
tary to Government,
und, dated Cochin, the 2%th Se
* *
objects of your visit
e, for your information

Cochin Chamber of Commerce,

Public  Waorks Department,
ptember 1880.

* 3
will doubtlesy be to inspect our

As one of the
Harbour, T enclog

and guidance, a copy of  letter -
our Chamber addressed to Colonel Thon

which treaty fully

wson, R.B.. after his visit here,
on all pointy connect
Port.

ed with it and the trade of the

* *

* #*
——

" From J. H. AseiNwarL, Bsq., Chairman, Cochin Chamber of Cmu"lew‘{_’ to
Col. A. Trowmasox, R.E, Calcutta, dated Cochin, the 4th April 1879
Referring to the interview which

a deputation of the Members of this
Chamber haq with you in November last, T have now the honour to
address you on the subject of the improvement of Cochj
to réquest that you will be pleased to submit thi
‘Government for ity favourable consideration.
2: This Chamber has heard wirh pleasure
ananimous on the point that Cue

hin could he converted into a first-closs
Harbour at 4 teasonable cogt -

: 3 but, from your observations at the interview
referred to, T gather that, as it iy essential, hefore any project 13
Sanctioned, it ghoyld

. be demonstrated by reliable data that the work would
be reproductive to the extent of
I beg to forwa

at least 4 per cont on the proprsed outlay.

td herewith Statistics of Shipping Tannage and Imports

and Export.s for the yeary 1876-77 and 187778, which have been care-
fully compiled from official recordsg and are prriectly trustworthy. It will
be observed that the trade of Narrakal has been included in these state-
ments, as veggelg frequent that Port, not beeause it hag any traffic of its
own, but on account of ity yafe anchorage during the south-west monsoon,
when Cochin is naceessible.  The whole of the business done there is on
account of the mercantile Community of thiy port, so that virtually it is
Part and parcel of the trade of Rritish Cochin, which would not be
temporarily diverted to that ’

. ) Place if facilitioy for landing and shipping
unng the mongogn existed here,

s communication to

that professional opinion 19
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1d
; ig Chamber wou
tatistics speak for themselves, this C

8. Although these stat

. ﬁgul‘es
lowing the
: fact that, al ;mport an
: tention the jons of the 1mp .
urge upon y(uxrksyig‘::&;; :epsrately, the proportions de to justify this
relating to Narraka

. ient magnitude e to
t trade of Cochin alone are Ofo;l;fl?:lr:erchants being well a
export tr

Spec ired
i i i d amount requirec
e Hoing (;Ut tf'hteh(Pa“.i(:lterest: on the estimate
contribute the whole ©

for the Harbour.

as follows : —
o the last two seasons h&v‘:;::::n Narrakal,
4. The imports during TONS TONS.
.. 73817 19,648
-7 ves s 56,165 2 b)
1876~7 e 90009
1677-78

120,982 47,072

S
RS

147 3,456

and the exports— 2;,629 1,518

1876-77 . T D 45,620 —

1877-78 . - 106,776 4974

104

ing— . 184,964 23,

A%%r;??:g ce e T T 01,794 28,042

1877-78

0 Er;a of duty, and it 18 also

all the articles of export gher “bolished or considerably

. : it : ters and
. ties will be el e hat both 1mpor
probable thﬂtc}:mpg; i: 1:1ecidedly of OP;ng; :f Rs. 14 per ton by ﬁiﬁ
; m to pay dvantages W
reduced, this Uha fully copsent merous adva .
Id cheertully CODSEX w of the nu ief among which
exporters wou bunder fees, in vie t the Harbour, chie nc d the
wharfage or struction o and facility anc
::}f\ey would enJO)‘_bY g:elig;:;emge alone,dand sgfde\::e]unded and shl};}lied
; he saving . ‘hich goods ¢ f more than
would be t a e with which g ive a revenue O .
e amag . ould give a1 but, if an
jmmunity from . This alone W ter of a million, »
N f(‘e year. 1 Of a quar red the pOI't' dues
at all times 0 he proposed outlay ! e were require : 1
. h would
r cent on thep urce of incom impost whic
:dl()l?tionﬂl glmrantee an;iﬂtzo of one anma per _ton, c‘:)‘:lsi deI;i ng how greatly
could be raised at thii bly felt by the s}lllgpliggxzd it shelter and nunle];l(‘);lls
re . A ;
certainly \? " ‘:iet ?)PA harhour Whmht}loucoast are unaPPmaChable' :
it would bene on

: far
3 on a.nd, 80

r pol’ts ful conslderatl &

. en Othe nd care . . ert-

convenlences, "vhen this matter mature 2?md it has no hesitation in ass

as giv neerned,

Chamber has g co

i : ipple
i nity 18 will in no way cripp
as the mercantile comml‘:arg); of Rs. 1.3_; per ftOI; respectfully begs that
ing that the Pmposed : he port, and it t'here or he Government in con-
OrgStm“gle the tmde-Of e gestion by the
i ill be given improvement.
d‘ue Y‘elglxt Wi:‘ims gf this port to .1mp this harbour you are no doubf
sidering the ¢ ersonal inspection of thi et difficulty accom
5. From your p ;

‘ b1 0o i backwater
A Tities are such that 16 ¢ e kiver or ba
atisfied fhet Cf;]{l\«‘“l;)t‘llis should any portion of
modate 25 large ships, PUb,

As almost
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belonging to
. the nei . .
this Chamber h eighbouring State of Nativ )
a3 the assurance of those in aﬁtzt(l‘:_;‘ty()i(;chtl}n tbeq trequi;ed,
1at State that,

1lt y need . .
y I be anticipated, as the Government of His

may he requi
y equired by our Government.

. r
m
(] h Chﬂ r ng
6 1\“()(1[8 aLtel w}” ]I l e H]‘)e w()ul(l l)l] 1() )Oul ,)Otlce

stence, in alt
indance, of i
akanad o ! » Of material for w
» & place in Nativ ol for works of the .
Native Cochin in close proximi(t\'pt:(»,p?)slfj :(::?
well as the Vypeen shore
e sea threitened the town,

Large quantities of

is descripti
back ription are avail
water at comparatively cheap ?;tzl;le and could be conveyed by the

7.
famine’l;l;e Chamber would furthe
Canine lmmense trade was ¢
o the’ and almost all the towns
Sarhe e;outh received a large
akal proved a valuable gux

monsoon numeroy

strioken ooty 1S cargoes were landed tl

H?d landing o shippineg te;' i“lt' Narrakal and disglmrgedat’;?ei(;thc(:\rrgport

rainy season all the acilities been avail ‘ochi the

. | e g ha ; allable at Cochin during the

come into t leronh T ' e

chonals, his Harbour and landed th:iiorted o el e
ply goods more expeditiously and

sub'& The Chamber would
Ject of extending the rail

r b ;

arriefd to observe that, during the late

e ]ion hetw‘een the rice ports and

ohare ofne}Of' railway und in Travancore
their supplies from thiy port.

take this opportuni i

::ention of the Cochin Sirka;W 8ydf0 COChig . HOS :Tflg:;?:m%h o

s are alrendy 1y e and the mercantile communit fund armana

and tangible shave PThgress to bring the project forw: (’iy’ e e

lnted oocmtry. aLspm.a' ; e proposed line will ran throu “h‘lr hiokly o
y be seen from the subjoined compt;gra'tfil\'teh;:al:tzY PO%) u;

ment o

the density of ion i
on In 1%76 :populatlon in the Report of the Census of Native C hi
e Cochin

Oude Density per square mile. .
Belgium ... 46306
gmhin .. 451'50
ngland and W&l.(;é ... 44151

North-West Provinces .. - 38930
engal .. o £ X091

Madras ... N . 26930
g“tmh Indin e 227719
F‘ermany ... 200°70
rance ... 193:36

Punjab .. 178-82
BOmbay o %7251
.. 13340

Taking t i
g the above fact in connexion with the well-

known 'fertility of
8 the natural ou)ty;let

ili . .
ary to Cochin, as during the south-west’
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for the produce of the neighbouring Native States, an enormous goods and
aloulated upon. It would be superfluous

passenger traffic may safely be c

to dilate upon the numerous advantages which the railway to Cochin

would secare to the country, but the Chamber would only remark that s,
imply invaluable. The Secretary of State for

railway in times of famine is's t
atch of the 10th January 1878, appointing the Famine
this subject, observes . The value of railways as

lation against the worst gufferings of famine has
the past year.”” Without their aid it
would have been wholly impossible to convey sufficient grain'to the inland
districts. Their resources, however, were strained to the utmost, and at
one time a serious apprehension was entertained that they would be
overtasked. How far it will be possible, with a due regard for financial
considerations, to bring a wider range of country within their imm ediate

reach is a question which will doubtless oceupy your earnest attention at
an early period. Considering the magnitude of the rice trade of this port,
partionlarly daring the prevalence of the famine, and the difficulty experi-
enced in conveying Supp

lies in large boats to Tirur, the nearest railway
station, cheaply and expeditiously, owing

to the want of water in the
canals, a line from Cochin to Shoranur wou

India, in his desp
Commiseion, writing on
an assurance to the popu
been singularly illustrated during

1d be an excellent feederin
similar emergencies, eapecinlly when time and expenditure are two important
considerations. The Chamber need not dwell further on this subjeot, a8 it
will in due course go before the Government in a matured and definite

. form.
nity of thanking you for the

9. The Chamber would take this opportu
ttention with which you have received its representa-

ready and courteous at

tions, and. in concluding, it hopes that the claims of the Cochin
Harbour to improvement will meet with the consideration they deserve at
the hands of Government.

cels and their tonnage and port dues

Statement showing namber of ves
al during the following seasons.

collected at Cochin and Narrak

Number. Tonnage. Port dues. Colled’ted.
86a80D8. Desoription
of vessels. N N
Oochin. ral‘:;i. Coochin. ml?;_l. Cochin. Narrakal,
) TONE. | TONS. Re. A. P R, 4. P,
Steamers 98 38 | 102,121 {85,237} 17,878 0 8
1876-77 ¢ |ships .. _ 139 | 81| 45,563 |18,439] 5,647 14 0
Native craft ... 995 2 | 42,846 26| 4,059 1 0
Total 1,330 ¢9 | 100,680 [63,702| 27,584 16 6 5,308 10 O
Steamers 110 36 | 115,100 | 46,076 18,161 13 6
1877-78 Ships 123 24 | 43,363 |11,649] 6,488 10 8
Native craft . 1,260 1] 50,483 18] 8263 9 O
Total .| 1492 | 61 [208026 |57,638] 27,014 O O T
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Statement of imports and ex

ports—Cochin and Narrakal.

Seasons, Total Total Importa of rice
fmports. exporia an1 paddy oaly,
ToMs, TONS, TONN,
187877 _"{ Cochin ee . 73,817 61,147 48,263
Narrakal .., 17,648 8,45¢ 14,040
Total ...| 93465 64,603 63,242
187798 [ Coohin ., . = 56,185 45,629 19 211
Narrakal |, 27,424 1,818 18,518
Total .. | 83580 | 7147 8,727 *
—_—

Letter from Col. R. H. Sankey, R. E,, Secretary to Government, Publio
Works Department, to J. K. Aspinwavr, Esq., Chairman, Cochin

. Chamber of Commerce, dated Stonehouse, Ootacamund, the 1st
October 1880. ’

I am much obliged for your letter of

1 : the 28th ultimo, and for the
courteous invitation which it contained.

Slfould I be enubled to visit

certain, and 1 half fear that I

] » the Western Coast harbours ti}|
January. In any case 1 will give you as early intimation as [ can.

Meanwhile I should be glad to know precisely what are the Proposals
in connexion with the port, as I have not myself had un opportunity for
visiting it, nor have I seen any report by Colonel Thomason. His scheme
‘whatever it was went in all probability to the Supreme Government.

PFrom what I have generally been given to understand, Cochin hag in
the Narrakal mud banks a costless and safe landing place throughaut the
south-west monsoon, while at all other times there is no Serious inconyeni-

ence from the present bar so far a8 landing and dischurgfng cargoes ig
concerned.

Having lately visited our no
the general conditions under which harhours coul
mouths of our rivers, and ag you will see from

G.0. of 13th August (which kindly retur
to unfavourable conclusions, see p

rthern ports, T haq occasibpn  to study

I be constructed at the
my note attached to the
waTn on perusal), I was obliged to come
: : articularly Paragraphs 29 to 30 inclusive.
Setting aside the question of g railway, which [ should |resume ig
suﬂ‘iclent]y before Government, do ’ large or] expensive

harbour works ? and if so, what form should t} i i i
- - . J * ] t
mind the action which ig oo e bou.rn.mg sepiotly in

93

in Chamber of
Secretary, C°_°hm t-
From W. T. Hoiues, Esq., Hotgrgzveriment, Public Works Depar

Commerce. to the Be0r . the 8th October 1880, No. ?St;ter i
ment, Madras, laced before the Chamber your f)u direct on .
Mr. J. H. Aspinwall has \Kv)i::w to the Chamber addr?sSH;ngment of this
dlated :ﬁt ins{fi‘l:;{e w}:::p:&ﬂs in connexion with the imp
the subject o

. te
a9 inclusive of your nod
port. hs 29 to 39 inc arefully consi-
ragrap . n carefully
2. Your remarks “:“? ()ggergof 13th August ]h{m 1:):61‘ have the honour
wttached to bGovler?:leleof the members of the Ci:{:er:ation
- des . . S :
?e?iffl;ratrl‘i f‘jlowing observations for );’gigc Oncol A. Thomason, %Et’
0 . 8, : ) fer abou
f November is Chamber to con
3. In the month o bers of this ility of the trade
the mem bility o
visited the port {?"d n\‘r'fat:nent of the Harbour and ggztaper annum on the
proposals for Yhi;‘;P :)charge for interest at 4 per
of the port to

: rernents. . : d to the fact
cost of the Proposeg :!::‘T‘O‘Thomﬂs on’s short stay in Cochin an
4' Owing to (L1

0 lslt} th 0
}119 1 nvion

Ch&l 1ber l (ld no p evious kno ]edge »

tll&t ‘h(‘ , 1 ' 1§ T g w (){ n‘e ' (8] ' \'2 e

‘ " ineering
ime to bring helte d that no engine
B e etor ol m)lt)\:;niln conference it was gnde:’it;oo e Brot-olass
on the latter _I’Ol:;tf in the way of converting P
difficulty existed in

cost. o

t a moderate Itio

hmzourl':e works which were u?der ct(;?etennll({)uth %

. i v iers from ‘ )

wction of two p ‘ o et its | i

the constn irrent Howing outward an e S Fsion. of fhe sea bea
confine the h protective works, to pr

to construct suc

& y d 0 COY gtru
0{ De S8 )

n()lth l“d Sout‘h these pl(’,ls as ]]tht ] nece ar an t I tl (Bt
quay W llﬂ Hlslde } 3 p

a the (le I]()]Il l,lle ]'eseni I“()u‘ h

bour, on the s0}1th 81 e e pofnt,
al; a]r‘::{ j)n the north side, on the face P
e Calvetty canal; .
“ t}(l} These works were roughly estimat

ed to cost about £250£OOO 5:1;(:
f the port was
- e er. o the tl:]lde ° ThisI'Ehe Chamber
it was left with tie)e-r cent per annumon tln}s (Xl rs;iv_mst e e
ad in;erteSt t:: ("o%ouel Thomason, dated 4th Ap R
id in a letter on.
(hlr;(: X]spinwull has forwarded to ).ounow ¢ opino
.7 The Chamber, however, 18

. lated might
4 originally contemp
ks of much less magnitude thtt?xgt};gieof t%le piers seawards and such
wor 0

the cons th of them as may
suffice, and would prn{)l(‘\:e seashore to the nOrth a};ltd T)‘Lu expected to ocost
protective \\'03}‘5 n(:c‘esswr)'- These works mg timated. Other works
be considere ‘

formerly es e of the
; the amount . t of the trade o
considerably less e;]t‘]aynconstructed as the dev elopx?xen 0

might. be subsequ

i 3 e of stone
port required. that may be decided on thare 19 ?3‘;33;23 by back-
8 For st W(:iri‘;:ance of Cochin whu;]h wozks 2
cprs , ! works. .
wthin mOdemt:ates from the quarries to the osed works, if carried
water at cheap stion whether the prop bor inclines to the
9. In considering the Vet their object, the Chamber

m ' in it because a

out, would pf‘rl anen(t)lu)ide and it feels some confidence
Int Y W ]

opinion that the)

.. . o
at this interview were

If1 the backwater so as tc?

full force on to the bar ;

n that, asa beginning,
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similar opini
b opinlon seems t .
s:viﬁﬁl;eg-f?“d i“EPe:tuhla‘t(f been arrived at by prof
ifferent fro ie port, rofessional m
cted | en who
ose of Vizagapatam and otl
other ports on the

Madras ¢
oast, tl
refe , that co ;
reference to the latter mlzl:;vhij;o?s “;hich may be perf
ound quite 1 e perfectly ;
quite ‘““PPIIOAM ) sound with
e here.

10. The C .
extendi 'ochin backw . )

about lfi]f% to th.e north m?(:er 18 considerably over
two mi]eseetr: miles broad ; is S:\uth of Cochin, in le e .hll.lldred miles,
many pla road thr()ugh’out }1)tt rhaps nowhere less t];gtlh : is in some parts
able o ces. Into this in}ands greatest length ; a 1lu.n one-and-a-half to
bein,g fnlnll the Travancore and éeﬂ all the rivors’ s:( 35 of great depth in
Cochin an(yi 1;En.“‘iles from Cnc(l)c'hm Hilly deb(;ucl'\"Zﬂ(:f them consider
backwater t ahport’ but in t4} in), and find a ; : m_mrost, of them
the time th he silt brought do 1e passage of thei}-)assag“ into the sea at
height of the reach Cochin there by them is wholl ‘Kat"“’l.“Own the still
In fact th e monsoon floods 1::,-1;9' 15 no matter burn)(‘ lepusited, 50 that by
river is Prazt-water flowing oJut (;f‘ ct}}\’ depositing outsidl: them, even in the
at the Coch;ca“y free from silt Ile opening generall ) COllllld form a bar.
bronant outh of the ek waer LTPT e e the Cochin
endeavourin n by the rivers ‘lc ‘}'ater 1% not caus dtns that the bar
by the outﬂg to reform the » but s owing to tl ed by deposit of silt
owing current, a profile of the coa 1e action of the surf
, a8 pointed out by “:tl{];le t‘)roken through
. hertson, and, if this

opinion is ¢
: orrect, tl .
o \er
proposed would have th:e;; ground for belief
ect of permanently retx}xlzt _such] works s &X¢
) ioving the bar.

11. It n } e >
Wy hel‘e be
m i
entll)ned thﬂt th > d(l)th ()f
Wﬁter on thE

high water i

er is 164

feet to 17
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Cochin and Narrakal from 1870——-1880.

Total exports from

Cochin
Narraka!

Cochin
X 29,508 4
arrakal ... - 2,589 5108 5
e e —— i T _— e
Total ... 42,287 83,505 47,33 32,635 40,226

188‘8“’0‘“ 3,000 tons exporis belenging 1879-80 were not shipped until
-81 owing to want of tonnage, 59 do not appest in this statement.

arrakal from 1870——1880.

to Cochin and N
1872-73. \ 1873-74. \ 1874-75.

Total imports

—_ \ 1870-71. \ 18T -T2. \
m (2) &) &) (5 (6)
PONS. TONSe TONS. TONS. TONS
Cochin ... .. .| 3985 49,951 47,876 39,229 a1 814
Narrakal 500 500 164 944 1523
e\ "0 | 40178 15038

W. T. Houu®3,
Honorary Secretary-

———
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Statement showing the number and

tonnage of vessels that frequented
the Port of Cochin and the amou

nt of port dues collected thereon.

: Number and tonnage of Amount of port
Official year. vessals, d:es colleoted.
No. TONNAGE, Rs. a, Pr
April to March—Offigial year—
1870-71 .., . 1,468 181,482 13608 9 8
1871-72 ... 1,621 143,079 14815 8 0O
1872-73 .. 1,430 162,901 18650 0 3
1873-74 .., . 1,611 123,038 4,221 3 9
187475 . e e 1,842 164,747 18,7390 1 0
1876-78 1,689 182,303 24123 3 0
1878-77 ... . 1,608 204,796 27811 9 O
- 1877718 ., 1,500 209,199 8,276 13 8
1878-79 .., ves 1,48¢ 218,065 29,868 12 ¢
1879-:0 ... 1,185 198,189 33811 10 0

Total tonnage for four years from 1876-77 to 1879-80.—Tons 829,249,
averaging 207,312 tons per annum.

Total port dues collected Sfor four years from 1876-77 to 1879-80.—
Rs. 1,14,768-12-9, averaging Rs. 28,692 per annum.

W. T. HouLugs,
Honorury Secretary.

Letter from Col. R. H. Savkey, R.E, Secretary to Government, Publie
Works Department, to the Honorary Secretary, Chamber of Commeroe,
Cochin, dated Stonehouse, Ootacamund, the 12th October 1880.

I beg to acknowledge your obliging communication No. 68 of the 8th
instant on the subject of the requirements of the Cochin Harbour. It will
afford me great pleasure to visit Cochin and examine for myself the points
advanced in your letter, but ag I may not be enabled to arrange them for
sometime I should be glad if you would kindly let me have even a rough
plan of the works you suggest laid down on a reliable chart to sllow of a
general opinion being formed of the probable expense.

Thus if you could indicate generally the len

: gth of the groynes which
it is now thought would suffice to

sweep away the bar, their probable
- section, and distapce apart it would not be difficalt to frame some kind of

approximate estimate particularly, if you can state the rate at which the
material could probably be laid down at.

- If the scour is such ag to Sweep away the bar you must bear jn mind
that the material composing the training groynes must as the channel is

deepened by this action have a tendency to slip down the inner slopes and
d than that merely required

that then much more material will be neede
for making up a breakwater or groyne of a given section.
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‘ brought up
; ral ocharacter ?f the seas
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erwise .7,

. : ur it 18 propose k :ion a8
coggeston T ahoahd be glad to have some B ety warped up
zlgvglf:ttl‘;grgi:\oy&z ’south-west monsoon ships could be sately
between such groynes. oot sight

I confess it seems to me at first sight derable risk, and that steamers
i ttended with consiaera K hary about
Of;he kind would 2?, . tt}i: port at sach times would be v 141311;{ r(:mit: g’ orefer
:ntev.essels frequencan%1 of this kind ; in fact that they wo
nlering a narrow a
discharging their cargoes off 1\811'8: . a statement of the exports dand
i i t me have he dues
impEase also lfl };os;lobleel:rg, with some general_staten;enl’: Otfh 2 6; apital
:“h};;);tsy(f)zr tﬂgkasthe tere could bear to pay interest o

required for the proposed works.

that at such times an operation

Cochin Chamber of
.. Honorary Secretary, Lo arte
T Houl:s’SIZ:(ze,tary to Government, Public \I\\gork% Depar
gzt::) fdr;f;atso dtateed Cochin, the 25th November 1880, No. /0.

r of 14th October wl}ich has bctagnslézég
before the Chamber, and have now the pleasure to furnish you wi
e am , 1

ilable.
of the information called for as 18 available

ith “latest corrected soundmg:s

Ao requested, o Cha}f;cgfisthiipﬁls.i (g;vt the Marine ])eparlt'mirtlito nx:
on and about th‘e bar)dvzhere have been marked thereon dthte t(a‘xlzz tione
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gxeugl};a(:;el:o?:e; some diffidence in offering suggestions

i inion.
T e o meessmml opl;:hat the piers will require to ble exteng(;;d]
to maintain an always o

chamen length oo wil en(;.‘ t;l)ist: Eec}l)ll::::c{;, with reference to eachtot};;re,
channel into deep wate;'l, 8‘; the force of the out-flowing currela)nt. on (I)l s he
bar a5 oy be pos t_m;C '(:;hout exposing them to the risk of Emg uected
b‘?" e may be B w:l the confinement of the current may be ]fxpts 2
:;meg by the 8‘:;2:;,;; Ezt the ebb ordinarily flows at about four knots p

8et up, const

hour and at six knots during the freshes.

i ¢ into five fathoms
it 1 1 gsary to carry thp plers ou e g o
e 'consxdertiflbl:ee‘:;nstr{lcted to a distance of abﬁgt issaz de
?&terihthex m}l hazith It may, however, not be thougnt ne y
rom the river’s m .

7

I beg to acknowledge your lette

3. It is of course understoo
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carry them out so far for the following reasons :—The chart shows that i
the narrowest part of the mouth of the backwater, where it is 450 yards
broad, there is a depth of 42 feet, gradually shallowing to 36 feet at the
point (600 yards broad) where the shore line is left and the backwater
empties into the sea. Immediately the shore line is passed the current
spreads out fan-like, and much of its force is lost; yet, notwithstanding,
it is able to maintain a depth- of 26 feet of water at o distance of 1,1_00
yards from the shore. It therefore seems that, if the piers were ¢arried
out just past the bar, a distance of about 1,750 yards or thereahouts, the
whole volume of the current discharging into the sea at that point might
be expected to form and keep open a channel of sufficient capacity right
into deep water. This of course is on the supposition that the position of

the bar is the limit of the disturbing action of the swell and surf on
the sand of the coast.

5. In considering the distance apart at which the piers sbould be built,
it may be noted that the chart shows that the main current is skirted, 88
far as the bar, by sand banks, the soundings on which are very shallow,
being only 18 feet at both ends of the bar at a mean distance of 1,625
yards from the shore. If these banks may be considered as indicating
about the proper line for the construction of the piers, then the south pier
will ran out almost due west from the light-house bastion for a distance 0
1,500 yards and the north pier take a southwesterly line from Vypeen
point for a distance of 1,750 yards. These directions will place them
about 1,000 yards apart at the base or shore end and 650 yards at the bar,

and may be expected to give a depth of about 30 feet of water where
the bar mow is.

6. If the triangular area thus enclosed be open to objection out-
weighing the economy in construction effected by building the south pier
due west from the light-house bastion (though it might be useful as
affording space for any swell entering between the piers to spread and
disperse), then the alternative line for this pier marked on the chart may

perhaps be the best, and the two piers will then be parallel at a distance
apart of 650 yards.

7. Should it be considered necessary to carry the piers into five
fathoms water, the south pier could be extended the required distance due
west, and a direct line, as marked on the chart, be followed for the north
pier.

8. As the Chamber is quite unable to express an opinion on the
method of construction most fit to be adopted in the piers, it cannot
furnish a probable seotion of them, but it would seem necessary that they

sh'ould be sufficiently solid to prevent such percolation through them as
might weaken the current.

9. It was thought that some information about the Madras Harbour
Works would have been of assistance in the preparation of rough plans
and estimates, and the Superintendent of those works was applied to for
it. He obligingly replied very fully to the Chamber’s enquiries; but,
owing to the great depth of water in which those works have been
constructed, and consequently the more massive character of them than is

b9

I m )

- . ed.
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17. If, however, ships were not only all able to come inside, bat
provision was made for them to discharge and load at quays, there would
be' a saving of Re. 1-1~0 per ton in boat-hire on the aforementioned two-
thu'd.s .of total imports and exports, and of about As. 5 per ton on the
remaining third now discharged and loaded inside, averaging 13 annas 4
pies per ton on the whole trade, and representing Rs. 83,593 annually.

18. But the full benefit which Cochin merchants would derive from
the contemplated improvements is not to be measured by these savings
only. Various facilities would be furnished, such as reduction of risk of
damage to goods and loss by theft, greater expedition in the shipping and

discharging of goods, ability to carry on shipping operations under .

conditions of sea and weather which now bring them to a standstill, and,
not least, the avoidance of the considerable inconvenience, delay, and

‘extra expenditure which are at present experienced in having to carry 0B

shipping operations at Narrakal. These things have an apprisable valae
and were taken into consideration when the Chamber informed Colonel
Thomason, in its letter of the 4th April 1879, that for harbour improve-
ments which would include quay walls in the inner harbour, the trade
of the port could afford to pay Re. 1-8—0 per ton by way of wharfage or
bunder fees if necessary, a statement from which the Chamber does not
recede. However as far ag the Chamber understands the subject, s less
tax would more than suffice to pay 4 per cent interest per annum on the
supposed outlay of £ 250,000, say, As. 12 per ton in the case of harbour

- improvements not including quay walls, and Re. 1 per ton in the cage of

improvements including quay walls.

19. The facilities and quicker despatch which ships would gain
under these circumstances might well be considered sufficient ground

for an increase in the tonnage dues they pay to the port, and the Chamber

would propose an increase of one anna per ton all round. The existing
rates—

On ships from or to foreign %‘—;—1 British ports, three annas per ton for

‘ninety days.

Coasting steamers, 44 annas per ton for thirty days.

Native and coasting craft employed entirely in coasting trade, 1}
annas per ton for sixty days.

20. There is attached hereto a statement of number of ships, tonnage
and port dues for ten years at Cochin, which shows the average tonnage
for four years, from 1876-77 to 1879-80, to have been 207,312 toms.
A charge of one anna per ton on this amount would give an income of
Rs. 12,957 per annum. If the tonnage of ships visiting Narrakal was

taken into account, the amount would be larger, but unfortunately state-
ments cannot be obtained in time to go with this letter.

21. The Chamber is also of opinion that a large portion of the surplus
port dues collected might very justly be appropriated to this object. For
the past four years they have averaged per annum at Cochin Rs. 28,692,

and the expenditure against them it is believed, has not averaged Ra. 7,000 -

per anuum. The Chamber has no idea of the manner in which the surplus

- . <%
« T -
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is now guided, and though the bar is found much diminished after a 8°°d
scour during the heavy rains of the south-west monsoon, yet it speedily
reforms during the fine season and the regular return of ebb and flow.

the contemplated walls are to take the usual harbour form and, after
reaching the bar, converge to a narrow opening, I see no reason to doubt
that the stream thus narrowed would soon represent the only deep portion,
the sides silting up as is evidenced at the Vizagapatam backwater and
other places. I have marked on the chart in blue pencil the points men-
tioned above from A to B. Then as regards a first-class harbour, the
passage between Cochin and Vypeen, where the deepest water is situated,
is only 1,100 feet across, so that a first-class steamer of, say, 350 feet,
even if very tightly moored in the centre, would require the whole width
to swing in safety, so that only one tier could be moored in line, and pilots
now experience great difficulty in avoiding collision while bringing ships
in under canvas, which would be increased if a large class of ships had to
be provided for. One tug, in my opinion, would be a necessity.

7. The space inside the backwater after Vypeen is passed is also
extremely limited. I have drawn a blue pencil mark about where the
harbour would practically end, C to D. The remainder water-space, though
having holes or swatches here and there, is too shallow for use, and the
holes have no leads into them. The hundreds of miles of backwater
spoken of by the Chamber can, I therefore suppose, only be meant for boat
traffic. The chart sent with your letter is old—1858.

8. About the section of the walls being weaker than those at Madras,
I am of opinion that the Madras system of blocks cannot be used at
Cochin. The sand is now near the surface and a rubble base would have
no sufficient depth. The method used at Alexandria and Port Said, where

large blocks are thrown in to find their own slop, would, I imagine, answer
better.

9. No reliable data as to the comparative force of the sea on the East
Coast and West Coasts exist, except in one instance of the small Calicut
Pier, which has stood some years in the present position, the portion close
to the shore having alone suffered from surf, but I am confident some of
the seas we have had in Madras during the same period would have
destroyed it entirely. I should have been very glad if I could have con-
scientiously endorsed the hopeful and confident character of the correspond-
ence forwarded with your letter, but the points I have raised demand, in
my judgment, careful consideration. Colonel Thomason does not seem to
have viewed Cochin or any other Madras Harbour from a nautical point
of view. If you adhere to the proposal to visit the West Coast in January
in the Margaret Northcote with me, many subjects of great interest to Gov-

ernment will receive the attention that has not been properly given to
them hitherto.

Order thereon, No. 2948 W., 27th December 1880.

The Right Hon’ble the Governor in Council is of opinion that no '

action should be taken in regard to the proposed improvements to the
Harbour of Cochin until, after personal inspection by the Chief Engineer
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the statistios of imports and exports at Narrakal, already furnished to
Government, will show that the monsoon trade of this port (the trade of
Narr?kal is only the monsoon trade of Cochin)is a rapidly growing one.
The imports rose from 500 tons in 1870-71 to 11,869 tons in 1879-80, and
the exports from 2,300 tons in 1870-71 to 4,898 tons in 1879-80. It wes
owing to there being no facilities for monsoon trade that none exis

prior to 1870-71, and that it has not greatly exceeded the rapid advanoe

already made since that date is because the port of Narrakal has not

furnished all the facilities required.

4. From the tenor of his remarks in paragraphs 4 and 5 of his letter,
Captain Taylor would seem to have missed the purport of the Chamber’s
proposals, which are not only to remove the bar but to carry out a deep
channel into deep water by pier walls built out into five fathoms water if
necessary ; in fact to provide a channel of 30 feet deep into the same
depth of water which Captain Taylor admits would justify a large ship 1n
approaching the coast. ‘The Chamber’s proposals for effeoting this and its
reasons for believing that they would be effective are set forth in para-
graphs 3, 4, 5, and 7 of its letter, dated 25th November last.

5. The time when Captain Taylor knew the depth of water on the bar

to be only 14 feet was probably when the Cruz Milagre gap was open. It
has not been so low since.

6. Captain Taylor’s remarks against the possibility of removing the bar
and other obstructions by a natural process as contained in paragraph 6 of
his letter are, in the Chamber’s opinion, altogether erroneous. It is not
the case that the sand spits on either side of the entrance to the backwater
come 8o near to the surface that the contemplated walls would do little
more than guide the ourrent as it now flows : and it is difficult to under-
stand how, with the chart of the port, before him and it may be supposed,

some personal knowledge of the port, he has fallen into such an inaccurate:
statement.

7. Near the shore line the water on the spits is shallow ; and at a little
distance to the west of Vypeen point a small sand bank is visible at low
water for about one month after the monsoon, formed, probably by the
action of the monsoon floods on the littoral sand laden current. This
bank disappears with the subsidence of the floods, and for the rest of the
year there is no sand appearing above the surface of the water. Between
the site of this sand bank and the Vypeen point there is a broad channel
with, at present, a depth of 12 feet of water (during the monsoon floods it
18 more) through which sweeps a powerful current northwards. The sand
spits as they proceed seawards gradually fall into deeper water until, where
they join the bar, there is about as much water on them as on the bar. A
reference to the chart shows a depth of water on the N. spit ranging from

4 feet at its shore end to 17 feet near the bar, and on the S. spit of from 4
feet near the shore to 11 and 12 feet near the bar.

8. Now, considering that the bar is about 1,700 yards from the mouth
‘of the backwater, it must be admitted that, before it is reached, there is
room between the top of the spits and the surface of the water for a very
considerable portion of the current to pass without going near the bar at
all, and, as a matter of fact, which is open to ocular demonstration every
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January 1881.
tain -Taylor, RN.R, who
a harbour at

Order thereon, No. 222 W., 26th

Communicated for the information of Cap
will take into consideration the arguments in favour of
Cochin as now advanced by the Chamber o
thereon after visiting the port in company w

(True Extract.)
R. H. Saxkey, Colonel, R.E.,

Secretary to Government, P.W.D.

ith the Chief Engineer.

G.0. No. 911 W., dated 4th April 1881.

Read—the following paper :—
From W. T. Houues, Esq., Honorary Secretary, Chamber of Commerce,
Cochin, to the Secretary to Government, Public Works Department,

Madras, dated Cochin, the 19th February 1881, No. 87.

Referring to the mee members of this Chamber had with
you and Captain Taylor the 5th.instan(:, I now, by
desire, have the honour to offer the following observations on the various
points which you left for further consideration by the Chamber.

9. The first in order is the question whether the floods in the back-
water bring down such silt as, depositing outside the entrance, now forms
the bar. The Chamber has already expressed a very decided opinion that
o such silt is discharged from the backwater, and it opinion on this
point was notin any degree shaken by the opposite views expressed at the

meeting referred to.
3. At the meeting there were p
floodwater taken from the mouth of

ting which the
, R.N.R., on Saturday,

roduced by the Chamber two bottles ot
backwater on the 4th December last.

Between that date and the 90th November preceding there had been a
fall of upwards of 8 inches of rain over the district betwe_en Cgchip,
Alleppey, and the Travanocore hills, and the rivers from the hills being in
heavy flood, there was being discharged from the mouth of the backwater

an usual monsoon fleod.

4. The samples of water which were drawn in the presence of the

Master Attendant of the Port were as bright and clear as water can be.
A few particles of substance were contained in them, but not sufficient to

form the thinnest film over the bottoms of the bottles, or when shaken up
The taste of the water was but

to at al] clond or discolour the water. ‘
ted as & proof of its being flood-

slightly brackish, a fact which may be no
water, for in the abgence of floods the backwater becomes salt to a distance

of 30 to 35 miles from Cochin.
5. The appearance of this water was not considered by you as at all
because (1) you deemed it

confirmatory of the Chamber’s statgment, ' .
probable that the silt, being heavy, might not be held in suspension by the

waters, but by the strength of the current might be rolled along the
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bottom of the backwater, and (2) because inside the backwater you had -

observed along the shore obstructions placed with a view to causing
reclamations by the deposit of silt.

6. In reply to the first objection the Chamber begs to obeerve that
guch rivers as the Hoogly, Godavari, Cauvery, Indus, and perhaps all other
rivers that are known to bear down silt, and, in consequence, to have bars
at their mouths, run during flood time in turbid streams which discolour
the sea for considerable distances from shore. "In like manner run
rivers which discharge into the Cochin backwater.

7. But the Cochin backwater ranges from 2 to 15 miles in width, and
over these broad areas, some of which are from 30 to 50 feet deep, the
current is necessarily slow, and in passing them the floodwaters deposit all
theirsilt. If, however, it can be urged that the current over such places is
so strong as to roll heavy silt from the bottoms of such deep pools and over
steep banks, it must be admitted that it is also strong enough to keep in
suspension lighter particles of silt, in which case the ioodwaters disc
from the mouth of the Cochin backwater ought to present the appearance of
the floods from the rivers which have been referred to. The fact that they
do not present such appearance is proof, in the Chamber’s opinion, that the
objection of rolling silt on the bottom cf the backwater is untenable.

8. With reference to the second objection, it may be mentioned that
during the monsoon months there is_of necessity a wash from the lands on
the margin of the backwater, and where there are no protective works
there must be some attrition of the shore, regulated by the strength of the
current. During flood-tide, ‘0o, a certain amount of sand is rolled in from
the sea along the shores. These are the materials which form the recla-
mations referred to, sided by mud, excavated by hand from the bottom of
other parts of the backwater. In this view, which the Chamber believes
to be the correct one, the reclamations lend support to the statement that

no silt is discharged from the mouth of the Cochin backwater which, by
depositing outside, forms the bar.

the

9. The next point to be considered is the objection that the construe-
tion of the works proposed by the Chamber would not alter the direction
and strength of present forces, and that, therefore, the bar must re-form,

the time required for it to do so being regulated by the length of the
breakwaters.

10. The Chamber is not prepared to allow that, with groynes thrown
out to the length and depth contemplated, the present forces will remain
gmltergﬁ. The bar is now formed and re-formed by sand forced into
mechanical suspension in the water owing to the action of the surf on the
coast, and then being carried by the littoral current across the backwater’s
mouth where, meeting with opposing carrents, the sand is at once deposited.
This being so, the groynes once prolonged beyond the effect of the surf on

the bottom, the re-forming action becomes, at any rate for a time,
impossible.

Mr. Robertson says, page 81 of his report:—“ Were the ourrent to

be kept together in full strength till it got into such a depth of water that
the action of the waves was not sufficiently powerful to stir up the bottom
there would be no decided bar.” .
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works for Cochin for in t
with are not such
an exception in m

he case of this port the circumstances to be dealt

as are met with in other parts of the world. Cochin is

8Ny ways to everything met with elsewhere—

First.—Cochin has no river strictly speaking, but onl y an opening
from the backwaters to the gea,

8econd.—The extent, of backwater which has to be filled and emptied

every tide is altogether unprecedented, thereby giving an
lmpetus to the ebb and flood unknown elsewhere.

Third—No ascertainable silt i8 deposited.
Fourth. —The bottom of the 8es i8 mud, not sand.

Fifth.~—Cochin has both to the north and south a safe anchoring

ground in smooth water for vessels in case of weather so bad

risk an entry into the harbour.
weather ig invariably fair for ships

a3 to make it unwise to
Sizth.—The wind during bad
entering the harbour.

Seventh.——Cyclones are absolutely unknown.

ackwater, and allowed for’ the less

ge of the lighterage paid on
the whole trade of the port. The one-third includes both British and

native trade, whether carried in British or native oraft. The native craft,
being of small tonnage, is able to come olose in shore, and so to a large
extent inours much reduced lighterage, but the number of such vessels is
rapidly diminishing owing to their inability to compete with the coasting
steamers, and it is only a matter of a few years when the native CATTying.
trade between all ports visited by steamers will practically have ceased to
exist. The following figures warrant this anticipation,

Native vessels frequenting the port of Cochin :—

No, Tonnage. Port dues,
187677 e BB3 . 45994 4934
18:7-78 736 34,815 3,263
1878-79 . 741

. 35,010 . 3982
1879-80 496 25,060 2,347
These vessels never venture to sea during monsoon weather,

five months in the year.

18. The Chamber is having Prepared a statement of ¢} ]

trade ocarried by this class of vessels during the \C yatue of the
compared with the total value of the trade of the
completed, will be forwarded to you.

say, for

past two years as
port, which, when

19. A meeting of native merchants was oon
the 11th instant, when the Chamber’s
formally laid before them for expression of their opinion thereon. To the
most influential of the body the proposals had been fully explained some
days previously, and they were requested to give them every publicity in
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At the meeting the following resolution was passed, and
e

. : ereto :—
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. i 0 ‘

. * Having h:‘}d e?(),l:ﬁ?; Harbour which has been Sa};;egg?g thi

huprovement Of('_‘ ‘emerce we are of OPi“ion. that t he pm};otheir support.

! he Chamber of 0ntlive m:ercuntile community and n}eféh ir conmmunica-

m}erests of th(f ";l views oxpressed by the C}mmber.ull1 t}ee tade of the

“e fully endorse t N: on t.he subject of the dues whlcd z)rks and are

tions to Governmed y'nterest on the cost of the proposea w ~un)ity in this

port can bear to pay 1 terests of the native mercantile OO(Ijn o merce.”

C(mtﬁtdent nﬂll)ttsz:?eel‘vl?eft in the hands of the Chamber of Com

matter ca -

; ; ns
; ctive interests, Huropea
idering the claims of tpe respe for bharbour
d218. tI.n con; lgi?:rgnment in connexion v;lltil thiyp;‘zfvosgzs the principsl
an ative, o g ind that only f . i
i i 1d be borne in min business in British
improvement, it shou hin reside and carry on ss in Britidh
native merchants of Coc bjects of the Native State of Cochin,
I jority are Subje iti rt for their sea-borne
territory. The majon tages of a British po ) 4
. .. 1 the advantag itish enterprise, and, in
whilst enjoying al ot ‘ ened out by British enter
trade, the opportunities for trade Ogs traders to their contiguity to a body

| : i "v. venues
(:f Ih er hlln[S Cl)lltl ibute butl ]ltt]e tO the Impel‘l 1 "
' IPIS}I merc > ! o . ' . 1 l{e (S (o4
(,f Ind.“‘. On th( se gl(’ l"ds, ]f thell vViews lla'd- bee]l antﬂgonlst (v} b() bhe

: ‘hamber
. B f the port, the Cham
) the im m\ement_ 0 . . sts of
proposals put forwerd B wrge the prior claims of the intere
would bave be

ideration
i State on the const t
g . -er those of a foreign e recognized
British S‘umec(t; f?rsment. Natjve merchants, hO-W -e;yer;nl;::]xants ign the
of the B.“t.ls}tl r 0:\ are identical with those of British

that their interests

Chamber’s propt wals,

tra charge
921. The extra g

the bazaar.

be levied on
of one anna per ton proposed to

3 . d to the Po[‘t, even
i~iting the port ought to be spec'la]ly %SS;ger:zem porte. 1 that
\"’859]?’ "1{10“8‘)( no change in the g;‘ollpmg_ Og'S of the port be applied to
though there be ose is that the earningt o o matter of
the Chamber hﬂ: f,&?i?ﬁahgements to effect this would se
its improvement, ¢

i lt. . .
account and not difficu ' . this coast it does
the ports on ¢
-stem of gl‘OUng . hin represents
29. In the present ;}osunt of port dues collected 1:1 Sl(:sa)l'ls P;)y their
not follow that the amo s. Coasting vessels do no xt time they
niore than its proper earning 'paid the dues here once, the ne

: i - norts of the
port dues in Cochin. Hav”l]gnmy be at any one of the other pot
the vesse

levied., Kach port has its chance.
are . .
' f the port can provide not onll{y mt; relslz ;)znt:;es
s i : orks and allow:
tion, but also cost of mmrvlten%n}f:v?,f gvan  and allowances
b esta 001}1Strll<‘t lthye Chamber cannot ;a.) s no(m B e of the
to establishment, ¢ o e

i | Chamber ba rovide, and there is
capital required. The about what the port car}x1 now‘bgen pr(;posed oo
the port for ten ytti:\fts ’such imprnvements as have
reason to believe tha

ich have been
) On the figures whic.
be revenue. . s timate of cost,
increase the trade ?;d' arlxsx(x)nZnt to decide, after obtaining esti
furnished it is for Gove

red to.
hether the trade can bear all the charges referre
whether the trs ¢

8

hecome payable
group, and there the

93. Whether the trad
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24. But supposing the estimated revenue falls short of the r‘equired

sum, the Chamber would urge that, as the proposals they have made merit
the attention of Governm

ent from an imperial point of view, Imperial
Revenues should be charged with the deficiency, which it is anticipated
cannot be large.

25. The Chamber in

putting its views before Government do so in
what is believed to be the

interests of the port and the whole mercantile
community, but at the same time cannot fuil to notice the fact that the
harbour improvements advocated, while benefitting the local trade, would
also be of essential importance to the whole of South India, connected
with it ag the port is likely soon to be by rail.

26. In case of war with a
centrically situated betwo
inestimable value as a harb

naval power such a land-locked harbour,
en Bombay and Trincomalee, would be of
our of refuge where ships could repair and refit,
and as a resort for our ships of war; and its nearness to Aden, being
about two days nearer than Bombay by homeward bound steamer routes
during monsoon months, points it out as a port possessing every capability
for becoming of very considerable importance.

27. The Chamber had not had an opportunity of perusing Mr. Robert-
son’s report on the port prior to your visit, and the copy kindly lent
by Captain Taylor has been read with considerable interest. The favour-
able opinion of such an authority the Chamber trusts, will have great
weight with Government, and lead them, before deciding against the
Chamber’s schemes, to appoint a practical expert to inspect and report, if
farther report is thought necessary. If Mr. Parkes or Mr. Thorowgood of
the Madras Harbour Works could be deputed to this daty, he would
be able to make an approximate estimate of cost, and his practical
experience would enable him to put a true value on the objections raiged
~ and the arguments used to overrule them. He would he able to properly

estimate the great advantages of t e port and suggest the best meang
of making the most of them.

238. Bteps are being taken to obtain the v
vessels visiting the port on the points on whi
desired, and the opinions which may be received

iews of Commanders of
ch a nautical opinion is
will be forwarded to you.

-

munity in the proposals made to Government by the Local Chamber of
Commerce for the improvement of the Harbour of Cochin.

Pregent :

G. Brunton, Esq., 1N tuE CHAIR,
J. H. Aspinwall, Faq.
- 'W. T. Holmes, Esq.
G. A. Jung, Esq.
O. M. Raphaels, Esq.

J. R. Oughterson, Esq.
Veerjee Kanjee, Esq. (Mooljee

A Jatta & Co.)
M
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) ] Harri, Vasoodeva Preboo, Esq.
Hagsary Deevjes, Joa: (Samice L:ckmena Babajee, Esq.

o e I d Shetty Ganapathy,
‘Hadjee Moossh Haji Hamed OP}?}E ra

q.
s ) chandra Maha Deva, Esq.
Dojee Revees, Boa. (Damice ga I\l;a Peechoo Putter, Esq.

M (I)Pka;lgiagﬁjle Esq Dharsee Ke_tseeiggﬂsq.
2 d° la T .
Vis}{n?)o Kasava Sampla, ES(! g ‘é’.iel; i;rei‘}:q,. q
Jenardina Govinda Goket, Esq. G' Lafren;is bag.
(Vishnoo Denaka Devada). . ,
Pundaling Ramjee, Esq.

| ’ ls f
The Chairman explained the details of the Chamber’s proposals for

] ‘ ] . ] . E f ]
. . i .
ur lmpl'0\ em ents, 8!1(1 n Vlted 811} g g

information to inquire for it ; after some dlsgussﬁr Hadies Momsan Tioji
behalf of the Native mercantile community, by MT.

- Hamed, and seconded by Mr. Veerjee Kanjee, that—

plained to us the details of the scheme fé);l tﬁ}e)exl‘n;;
arbour which has beenlprepal:edtgi ;Il:; res:; ber of
he proposals are in . .
(titiir}i)t tIljleir support. We fully endorse
their communications to Govern-
h the trade of the port can bear to

“ Having had ex
provement of Cochin H rbe
Commerce, we are of opinion tha
Native mercantile community an I
the views expressed by the Chsmberh{n
e o e e eost ¢ ft htel o Ws;fi works, and are confident that the

i t on the cost of the propo s
pay interes

i ity i i can be safely
interests of the Native mercantile community n:,thls matter ca
left in the hands of the Chamber of Commerce. o ananimously.
The resolution on being put to the meeting was carne

&. BrONTON,
Chatrman.

Report on the Cochin Harbour. L
isi t conveyed in G.O. o
decision of Government :

2 1880 \S(]: © 29?13 W., we, the undersxgng, 131}2?}?;% :lli:'
;‘Z)t)l:i D;ICerE})):;‘ on thé ;th and 6th instfxnt, andhon tix:elraal e;(,ints had the
hc n Har f a very complete discussion of t eds' al points at losue
!\:'i:}?r:rg %}::un?)er ofy Commerce, several of the leading

being also present on the occasion.

itted their
i N f Commerce had sul mit
% Prior to our arnvlue}t::re g*}:)mél }3;? (;)ated 20th J anuaﬁ ltSSk&Zr:;:;;
ted he vi ut forward by the Master
26:h6j&§;.y2%gqu " ;:8 }tllilse ‘ll:szzrp of the 18th December 1880,

N g d
i ted Government Order, an

i with the rev1ou§1y quo ) thotr

o- 11132, pnn_ted st]iﬂllutel‘ c}:)mmumcatlon explal(lixel(; t}vl'eil;l); fﬁ?ﬁe&nz

again they have in t: Secretary’s letter, N. .87, dq.teth conferetance e thge

vwliihs o thef t}(:norl;:)syr important points discussed 1n the

some o e
the 5th instant.

3. Unfortunately Com o
specially desired by Government,

8-a

In compliance with

. Taylor, whose presence was
mander A.n({) wh(i)‘syera advice would have been
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most useful {0 ns, was unavoidably detained in Caleutta. He has, howevel,
telegraphed to the Master Attendant exp.essing general concurrence with
his views regarding the Cochin Hurbour,

4. On the whole, we believe that we have obtained a suffieient knOW.]'
edge of the locality, and of the views of those who ure most intor(‘sted. m
the question of harbour, to indicate the points on which future discussion
must hinge, and thuy at least harrow the issues in u way that will enable

overnment to obtain the opinion of experts like Commander A. D. Taylor

in this country, and, if necessary, of professional men in England, before
committing themselves to a final decision,

5. The previous printed reports; as also that by Mr. George Robertson
in* 1871, will have already sufficiently explained the physical features of
the present port of Cachin and its exceptionally large backwater ; we shall
therefore, at once proceed to state the facts that have come under oar
notice ag bearing upon the question of the proposed harbour, and the
Inferences we have drawn therefrom.

6. On the morning of the 4th PFebrua
anchored, as stated to ug by the Port Officer, at not a less distance than
1} miles west of the bar, which again, was not Jess than 1,300 yards in &
direct westerly direction from Light-house point.

7. Our own small steamer, the Murgaret Northeote, anchared 1 mile
west of the bar apparently just at the limit of the 5 fathom contour, as the
soundings tuken in proceeding inwards towards the bar cleurly indicated.

8. The buoys at north and south ends of the bar showed it to be 385
yards in length, the water shoaling sensibly ‘beyond this limit on either
side. At half tide the minimum depth of water was found by us to be 14
feet or somewhat less than 13 feet at low water.

ry 1851 we found two vessels

9. The last monsoon being of more than ysaal strength the bar
to have been forced back 20 yards closer to the shore
previous year, when it was L5300 yards west of light
Seems to have had a minjmum depth in it of 16 feet. .

10. Mr. Robertson, it will be observed, found anlv 1] feet an the bar,
but as the Cruz Milagré gap was then open, this may he considered a8
less than what may be fairly caleulated” on iy ordinary seasons ; but it
must be borne in mind that very extensive reclamations have for a long
time been in progresy in the Cochin bickwater, and as the area over
which the flood tide has to spread is thus being gradually though pro-
bably not as yet very sensibly, contracted, the volume of water poured
out at the mouth hay g tendency to he decreased, and with this decre-
ment, both the velocity and seouring power must diminich. It must
alsq be borne in mind that the. whole of the backwaters being within
native territory, the influence of the Madras Government in limiting or
controlling the reclamations can at best be only indirect. These facts must
have weight in deciding on any harbour scheme that may be deviged.

11. Immediately on the bar we foand
diver to consist of rather coarse sand
- orin any of the surrounding country

seemy
than during the
-house point, and

the material brought up by a
and shells, but there is nothing here
to indicate that laterite or any kind
that would call for removal. Outside

-
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. ) tate of comminu"
d in a very fine : a8
could appear to be ma ) rth. This may,

:9 seaward t{)-:: :‘):‘:t fmzlid at Narrdkal to tlleiexr\lgly been & backwater
s:ml noti ‘un éhe Chamber of Commerce, :m:eitm:ﬁs“ consists or has beeg
pposed by the ) 1ppose tha . ilt carrie

Uhongh there i exery st RS U et of s
adde y th . on.
over the bar in the height of the monso the deep channel between

run ()f . y
12. North and Sm(litht }(:: t;],l:rgil;;m:hmb, tho_ugh necttatssfsr;?; s;’:;i mlg
the actual ‘mouth an from time to time, Oont‘“‘letpre‘uﬁge there is
Somewhat in contour nd so far as we are able to Jothel3 direction
extent and position, af r the efluent water to take u{ny ted to by the
apparently no t,endencly Oe] The narrow channel adver ne at Vypeen
or establish a new e m:sn );;ssing in front of the long.sgr‘v)vye find, merely
(,h.ur:ber Sf fotzgl’i:)cebe éometimes UEed ‘fgrwl;::lfsgt‘lthe spot, and only

oint, and stat i ee . i
friﬂin,g exca\f'ation u;l;se to}f?i:i‘:é;l’:: ém have no bearing on the question
to extend a few yards. 1U

. intervals along the
ofu harbour. geven long and one short gm}_nes.g:‘)l:f:i one long an
, 1}513. T?}el\resggih side of the mouth (t}““}_%l‘oci}}xlxeneilcepéion of the long ong
beach on the roneen side. ith .p s : 00

. . the Vypeen si : . tisnotin g
nl'.)ne short %ro"el:ies(g'rl‘ﬁch mt}xer requires looking after as 1 o oroachment,
above mention

irly i rrecting ¢ °
ave done the work fairly in corres. n8 % B oy
repair) t}fxey see;l;nt;(; :ll:‘i: ‘ri:f';rence to the object of our imine
but call for no

; ithin the immediate
. arts to exist within : b
- shown on all char ; th still appea
14. The pot hOl}f iﬁzging from 28 to 49 feet o Ssepthough possibly
liimits of @he moilt t’he‘ same form as in previous Dti;lt(lé Holes of this
T m“cfldee channel here may vary i:.} which are found to
the actual line o d l};t to down or reflex currelflH 8 T ater (in bridge,
cha.mcte;ildue noof gﬁstfuction like a bgr t(:l t}}e ie;u rug; ses along the coast,
exist in oases tly very constantin all sim tound at the Cruz
: tc.), are apparentl t-hole which was foun "
Re Rober notices the deep pot-i. i ly 2 feet of water on it.
Mr. Robertson ., har outside with only e fod that
. e -‘hile there was & dueed. and we are satisfie
Milagré Gap while there s ances can be adduced, f this
. 5 otler similar instance . e. of holes o 1
Numberless (tthe‘;\bsl:é on such facts, as ‘g}];?i'tex(l,sl'ti;r:}cler\vise of forming a
no arguments b bearing on the feasibility or re this
: ve any bearin . : t, and we
churacter, P ITM eemcll'irectlv pl;oduced by the bar tlnovar: r;r reflex currents
harbour. lhe)} are would, in our opinion, be lno o T that case fill
lutter removfed ¢ 16:'”0}1 holés, which consequently W
tending to form S

ughout.
up to the uniform level of tl:—’ bl(\d tiltlll;o tie propr)sals put forwm‘(; for ':1;;
al w ; at once
15. We now cmlr.lis &?urbgur, and in regard to th}s v(;frel f:}lly&h notant,
formation of a ﬁmt-c,“{ the conference held ab COChlI‘l o e exists for
that the chief re:m'lt ° ¢ all concerned, as to the necesste(}{ (with a view to
has been rec&‘g“mm]‘ Oql;WilterS that may be const‘l;\lx(]:’\ AN depth of 5
-carrying out an¥ )re:nn and sweeping away the ba .ould it be expected
confining the ebb Stre‘t} at under no other conditions cd okt during the
fathonss, it being cle:\gd ";mve of use to vessels of larﬁ" ;1 %egard to this
that the harbour shou x}-hene\'er there was any swe ained 1 paragraph
south-west n;onsoonq‘?:r:: to refer to the statement conta
point it i3 only necessar
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4 of letter No. 81
N ) fl‘Om th
dated 20th January 1881’e 3}01:::&;{ Secretary, Chamber of Commerce,

“ provide i ; i
a channel of 30 feet deep into l:h:::;r; %(Lp::atf their proposals
of water ”’.

16. The reaso i
¢ nosn V;':l:}llle }]l;:: led to this decision have already been
need not be recu;:itflrx(l):tle(tlhe ‘?{I:‘st.er Attendant of thi 1oey
oe ] » but it must be observed that

Suﬂioe t " .
o defray the 4} per cent on) from local imposts could possibly

Governm . ) capi
ent of India for including the wglrji:t?lln(;)::]ta};‘; ]t:s éoqu}i)re?l by, the
ead ““ Productive.”

17. In the
absence of
of course b ! ol a complete estimat ‘e
e only accepted éor what it is waoret}?nb(:xl;”:—?h:f thia kind o8
v 4 A
ot Lommerce themselves would beei:(()ii;;aozzg :g
ence they have dwelt on the neces-

bring it withi n
g 1t within the local means. Ow Seen to be essential, in order to

18. From 50 to 60 lakhs

worky would in all probabili would in our opinion be the least which such

ty i
¥ cost, and x{ to this be added the usual

imposts would h the works would ;
ave to meet not only the interest :}(::iée";l;l a8 the local
per cent on

this but also ;
provide means f .
ance, establishm or covering such extra ol ®
hope of this beiigtjd(oa?(;, 1?: T;:y he necessary, for the u:'lrl%\ej- fotr) mainten-
e J » e, ther .
Commeroe, solely from local resour::::ner suggested by the ()ham(;);f' I:)(;

19. But as it is qui
uite
a8 one of gufficient Pgovinc(;pen to the Governmen

21. The difficult;
. ult
this character are~—-les we have felt to exist in regard t '
o any scheme of

(1) The constr

ucti
change the volume ton of breakwaters o

nor the velocity of then this plan would neither

stream which now issues
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through the mouth, in spite of which the present bar has been formed.
The natural and inevitable tendency would therefore, we consider, be to
the reconstruction of the bar, and gradual reproduction of much the same
condition of matters as now exists only a little further out to ses.

(2) The removal of the bar were guch ultimately possible, would
allow of rollers, entering the new mouth during the south-west monsoon,

to advance unchecked right up to the easternmost extremity of the
opinion that the entrance of any

harbour so formed ; and we are thus of

vessels at such periods between the pier heads would be an extremely
ht}zardous and even dangerous proceeding; excepting during ebb tide
with steamers or sailing vessels assisted by steam tugs. This condition

WOu]fl geriously diminish the value of the harbour as one of refuge.
Again all shipping inside the harbour as proposed would be exposed to the
full force of these rollers, and the anchorage or wharfage be in conse-

quence rendered extremely inconvenient, if not unsafe.
(3) From the manner in which the breakwaters are proposed to be

carried out we oconsider that mo future dredging of any practical value

would be possible.
22. In dealing with the first of the above difficulties, it may be as well
d by the Chamber of

at once to say that too much stress has been lai
Commerce, on the supposed formation of the ) ar as being directly caused

by the deposit .of silt brought down by the river.

23. No weight has ever been laid by us on this point which only
incidentally cropped up in reference to Vizagapatam (the Government
Order connected with which was communicated to the Chamber of
Commerce for general information only prior to our visit), the conditions
of which are different, as it has & river often necessarily charged with silt
discharging through the mouth.

24. No doubt the great Cochin backwater does act as a very complete
gettling bed for silt as urged by the Chamber of Commerce, but it cannot
do so wholly, and we are unable to admit the argnment employed by them
as to the formation of the present reclamations inside the backwater, being
due to sand carried in from the sea as stated with the flood tide. The ebb
tide nssisted by river freshes especially during the monsoon, maust of
necessity be a much more powerful agent for moving all matters in
suspension (as being greater in volume and velocity) than the flood tide,
and to suppose that more material is car.ried into the backwater, than is
discharged from it, is opposed to all physical laws.

25. It is not, however, necegsary to pursue this subject further. So
far as the actual formation of the bar at Cochin is concerned, this factor
may be entirely omitted, as the existence of this, like every other bar here
and elsewhere in all parts of the world, is mainly, if not entirely due to

the action of the surf.
Mr. Robertson observes with rteference to this that ‘ the surf is

always striving to restore the natural profile of conservancy of the shore.
After the current has flowed out to sea for nearly a mile, it is no longer
able to resist and keep down the ever working and powerful efforts of the
waves to re-form the profile of the coast, by continuing the beach line

which has been broken through by the outgoing eurrent.”
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26. In a paper by Mr. 1. J. )
statement would me i

men, the explanation of the cause

has been varions. It is, however, needless to advert to more than one of
the varions authorities on this subject, viz., Mr, D. Stevenson, who attri-
butes the formation of al| such burs lely to the nction of the sea.  The
waves ”’ he observes, ay iy well known, throw up “a girdle of light or
heavy material. round every bay and headland of our (English) coast,
and the entrances to rivers form po exception. The effect of this constant
action of the sea is to form a continuous line of keuch across the mouths of
our .tida] rivers and inlets.” He does not appear to attach any importance
to river currents ay agents in the producsion of byps ohserving that *‘ a bar

would bhe formed although the outgoing current held mot one particle of
matter in suspension.”’

27. It only requires a glance at any good chart, exhibiting in detail
the debouchures of all our rivers along both east und west consts on this
Presidency to show that, wherever the shore is made up of sand or easily
moved material, and is unconfined by rock or other obstruction, the
tendency always is for the Tivers on approaching the coast to turn suddenly
to the north, and often not for miles find an exit to the sen. This ayis well
known is due to the superior power of the south-west monsoon which by
induced seu currenty, driving the sand before it below the surface, and by
the wind acting on all exposed sand above, advances the sand-spit at the

28. In Mangalore we have lately been
- northward of the river mouth die to t
pretty steady at the rate of 300 feet per
Bat without multiplying instancey it wil
clearly established—

First.—that whether the effluent stream
suspension or not, the tenden
forces of the surf on one sid
neutralize each other ;

Second.—that the sand f()rming such
south to north acrosy the line of the normal
river.  The contention of the Chamber of Cy
their letter No. K7 of the 19tk instant, that *
the ends of the proposed groynes would thi
endeavours to form good harhour * is there
out by the facts ag now explained,

29. Tt may, of course, be fairly contended that there is a certuin depth
below the surface at which the w

: ive action is nil, and there is no sensible
amount. of sand in movement at guych depth.  This is practically the
contention of the Chamber of Commerce, and it is at first sight supy;orted
by the following observation of Mr. Robertson to warrant consideration,
viz., that “ were the current kept together in full gt rength till it got into
Such a depth of water that the action of the waves was not sufficiently
Ppowerful to gtir up the botton, there would be no decided bar.”

able to show that the movement
his action, has apparently been
annum during the last 54 years.
I probably suffice to note, a8 now

containg material in
ey is for a bar to he formed, wherever the

e and the stream on the other sufficiently

bar is carried chiefly from
direction of the debouching
‘mimerce, in paragraph 13 of
< .

the currents and deposits at
s assist and not ohstruet the
fore in our opinion not horne
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t depth of
it wi ted, say at wha
.lctl mllcgzsenoafld in the plan he proposes

ted
i t the groynes suggester
ly considers gtaa obsergves that “ a little

30. Mr. Rohertson does not,t
water such action may be exg;ce:t
for a harbour at Cochin, he evi

. isturbed depth, as th of channel.
gou]d not l'eil‘(()::‘gtl’l’lsw?lll\dll::uneeded to ppeserve the deP ']
redging or ra

t
ically observed tha
. : be parenthetica 1 by him-
: ith this remark it may ks suggested by hi
(In connexion Wltl;ideresd that the effect of thgl Wf(:et ot ]gw water, which
Mr. Robertson con ure a depth of from 20 to 2 fhcient for a first-class
self would only secto gay would he wholly insu .
it is unnecessary

iments, it would
harbour). jes of very carefully conducted el.errll conclusive to
31. Without a series ol Very t in o manner sufficiently Mann there
i gible to decide this poin dverted to by Mr. Mann, h:
be impossi but in the paper before a tion is felt at depths
Satisfy every L;nef, u'dlence to show that wave ac
iSagood deal of evl ted. . . be
. tly unsuspec . tions, it may
hitherto al‘,pa“‘: (i'erburclxening our report ‘glth dqui(')ctzeems that on the
82. Wlth‘ml that among the evidence ad ucest,orms has been known
sufficient to St’;\y foundland the agitation during . at St. Jean deLuz in
panks of tlhel; f:n:l ata depth of over 8? f?;t]IlJ(;,Ir]\lg "End the lobster tra.Pg
to affect the >0 ‘160 fathoms ; and at L ing heavy groun
the Bay of Bxscdi\l (zlv‘::ith coarse sand_and shlng]zti(;;l; a%so that ground
are freqne"tl"i § fe30 fathoms. Sir G. Alfretjlrx rr;i):

; ths o _ oms. .
swells in deP“:ly break in a depth of 100 fatl derstood that looking to
swells frequel t wish it for a moment to be glgoast and the immunity.

33. We do not wis f seasons on the wes ) - b ected
¢ the seaso s Ut may be exp
the general chara;::eerl]‘?ov from cyclones, that dls';ullmaf:t th)e outhowest
which it appes tl;]es'le- but accepting the ﬂcb ess and strength, we
at depths su(_'h aizstxmes ;vith considerable 3};’;:81) :lhe gses bottom is not
i .
nsoon sets in to' say that on Sj[l;ftfla:: (::: incline to the Opilmon ;hgg
trary, such ma
be some very direct proof to.theiqlcloncois)irdering the very
unless t‘here 1 “eost certain to be the c;m:?ei fi‘&Pt‘;lcis‘ re};pect differs materially
accepted as all f the west coast, which 1n 8 d that it would
. aracter ol the w st of the east coast, an i
shelving charac - ag, and most of th ! me which,
from that found n%ﬂ g;;:lnllznt to hesitate in adoptmngsozn Scr?u'eght N den
- oV 9 0. ] .
there’ore b?]:;;ee season of an unusually heavy m
¥}
perhaps a 8

. vailable
nugatory. - ‘o shall presently show, is not’.1 apigiri?sﬁlfopen oy
34, Dredging, 29 ]‘; situated like the one prqpo.ste bw desired to give &
for deepening chu.ml((?i to swell ; consequently if i heracter it would be
the sen anf? expt'St;‘le harbour with works of thls% z b m;n ‘them out
prolonged life 0 {1 groynes in 5 fathoms, bu as that adopted for
desirable not to ¢ (')rI:to 74 fathoms (which 1s the Saéme
another half a mile 1) as the best available expedient. ' ' Lich hes
the Madras Harbour n to the second set of dlﬂ‘icultlesltw by every
©5 We now beg to. mrthose which would probably be fz chyz,;,ractel'
presented itself to us, vx\-zz;o]ling a harbour of the pr?::ethere was a
during the south-wes-

heavy sea and wind.

mo:

repared y
:;tz::gfi ;)t ﬁpve fathoms in depth.
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followi ! i
owing observations from a re point, we would now quote the

port by Commander A. Dundos Taylor

determine th e
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current accompanied
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40. It is needle
ss t
to Pamban, would ]m“{:ay thi]lt the dangers thus foreseen wit]
dealing with any * equally to be counted seen with reference
¥ harbour scheme for Cochin on and disposed of, in

41. Th i
satistastor ]eyt(l{;reg a.nd last difficu]ty as to the im
more easily disposg::;go?})emtlons, in a channel exposed
devised for working sa,t'.f No _‘lr(‘.dge so far ns wep“;e ! t'() heavy swell, is
1sfactorily in such positions i\")i‘t‘}?re]lhf}f )~et]heen
- a e adjust-

ossible to make, anv s

X } Mmunicate
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u

char,
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, produce
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nd cables would more-

with her side anchors &
work and

The Albuquerque dredge
00 feet in width of the channel when at

over by herself take up 8
thus seriouly impede traffio.

492. After the foregoing exposition
very able manner in which the Cham
cagse, we have found it desirable to detail at great
have appeared necessary,
es unable to recom
t consequently it i8 &
ineering details.

of our views, which owing to the
ber of Commerce have stated their
er length than might
it is needless to say
that personally we feel ourselv mend the scheme put
forward by that body, and tha t least at this stage
unnecessary to go into any of the eng '

43. Tt does not, however, necessarily follow that the rejection of this
particular scheme would invalidate all others. We are given generally
to understand for instance that Mr. Parkes is under the impression from
the papers sent him by the Chamber of Commerce, that a plan by which the
bar might be sheltered and then removed by dredging, somewhat in the
same way as in his Kurrachee harbour, might be feasible ; and although 1t
would probably take some time to mature a scheme of this nature, we are
not prepared to say that with abundant means at disposal, & harbour based
on this principle might not have 8 good deal to recommend it. The
general principle whether applied in the form of a detached breakwater
entirely shielding the bar from the action of the surf or otherwise, has
certainly more to recommend it than the one we have been considering,
though the latter might under certain conditions be either wholly or in

part incorporated with it.
44. All we are now concerned with however is whether with this new

light on the subject, it would be desirable to have the details of the scheme

worked out by Mr. Parkes.
45. Tt can hardly be questioned that the cost of constructing such &
1d admit of the bar being entirely sheltered,

breakwater out to sea as won
and of the whole of the stuff being dredged out (this would be by far the
cheapest part of the operations) must if anything be greater than what
we have before named as likely to be required in the scheme we have been
obliged to condemn.

46. The question again therefore arises as to whether any provincial
or imperial subsidy can be looked for in aid of the local resources, which

would certainly be insufficient for the execution of a project of the kind.
The Chamber of Commerce urge strongly their claims for a subsidy of this
haracter, and in the late minute by the Honorable Sir Andrew Clarke,
the necessity of creating a certain number of harbours of refuge along our

cies of war has been gericusly pressed on the

shores, to meet the exigen /
attention of the Government of India. It appesrs to us, however, that it

would be exceedingly difficult to render an open place like Cochin defen-
sible against an enemy’s vessels, which stealing insufficiently close at
night could easily injure the place without running much risk themselves.
Trincomalee is in fact so far a8 weare aware the only harbour between
Bombay and Calcutta which naturally lends itself to such an object, and
which would be at once perfectly seoure and easy of acoess.

47. We ean only therefore say that if the Government, after weighing
what we have advanced, still consider these claims sufficiently well
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founded, and there be an e ‘ be nized by the
e any probability that th y wi recog iz y
GOI vernment O.f In(hu, 1t woul(.l be dlmcll]f: to find ¢ . na
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moved seven miles south ppey some twenty years oh though

: to P o T8 ago, has

gradually to the south. o Porcad, and is still believed to be }?x}:pg?:;tn]y
Ssing

_ 52. The effeot of the b ’
s e ank on’ the portio : i
:Er% a.; iix e ;etr ;)}:-tg:)s: tl}i:r:(t; a(;i thteh monsol;n th:reoifs s?\{;":i :((:\E:l:llg o
e churned ; the water is di oy
down and be‘tlsf))mxz: d(;]ea]:ult-]?ﬁer this stage has ‘:)1:::;(‘1’“:):’;{ f*"d o it
persons consider the surface]l s o the neighbo“?ifeems o
air bubbles, stems and bran ;as " ony dook at this time, ¢ & hors thoe
urface. oto., tut ot n0 fc ieg of apparently submer ] and nt!mrs that
e of these statements g there ug;‘ dr’mt("s e the
" istinet proof,

53. p
&b, howevel‘, ﬂp ears Celtﬁill iS ‘h&t t]’l(k f ]l
;v h sy U u c

this tract in .
: providing g ) ) .
g @ perfectly quiet anchorage during thl‘”‘ﬂctenstics of
1€ monsoon gre

suffici
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conclsi o~ sh, as to lead to the
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ascertained, no surf breaks along the margins of the bank; the seas merely

die away.

55. There can of cour on that there are & number of

manner, and that merchants

serious drawbacks to trude

suffer considerably by losses of goods exposed in the canal boats, and by
fraud and carelessness on the part of the boatmen, but the fact remalns
that they are able to carry on trade at this period when all other West

Coast ports (except Porcad) are closed.
hes to the conditions under which

56. As considerable interest attac !
the mud banks alluded to exist on the coast, it is to be hoped that
eological Survey of India, who

Mr. W. King, Assistant Superintendent, G |
joined us, and gecured some specimens of the mud for analysis, may be

enabled to follow up the enquiry.
57. A chart giving general information about the Cochin anchorage
posed scheme for a first-

and port, and also showing sufficiently the pro
class harbour accompanies this report for facility of reference.

se”be mno questi
conducted in this

R. H. Sanxgy, Colonel, R.E,,
Chief Engineer, Public Works Department.

MADRAS, J. 1. Taviog Lieutenant, R.N.R,,
29th February 1881. Master Attendant.

From W. T. Houues, Esq., Honorary Secretary, Chamber of Commerce,
Cochin, to the Secretary to Government, Public Works Department,

dated Cochin, the 17th March 1881, No. 88.
h ultimo the Chamber has had the

Since addressing you on the nineteent
port inspected by Mr. Parkes, M.I.C.E., Chief Engineer of the Madras
Harbour Works, and I have the honour to forward a copy of his report for
the information of Government. :
2. It will be observed that Mr. Park
d and the port conv

be permnnently remove
ry to accomp

but the works he considers necessary t
extensive and costly than hitherto estimated. Such works, however,

Mr. Parkes informed the Chamber in conference, would give Cochin
a harbour equal to that of Bombay, and capable of indefinite extension at
the moderate cost of dredging within the backwater.

3. The cost of the works proposed is estimated at 81 lakhs of rupees, )
ecessary to remark that this is much beyond the

and it is scarcely D .
ability of the existing trade of the port to prov1de four and a half per cent
interest on. But the facilities which a first-class harbour and railway
communication would provide might certainly be expected to increase the
trade of the port from year to year, which would be attended by an

increased revenue on harbour works.
4. There may, however, be imperial interests involved in the conversion

of this port into a first-class harbour which may induce the Government of

es ig of opinion that the bar can
erted into a first-class harbour;
lish this will be more
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From N. Parxes, Esq., M.1.0.E, to the Ho

C .
ommerce, Cochin, dated Cochin, t’;l‘;r?!‘lyt}?;}c;:t;ui',sa(ibamber of
ch
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: e;
lmprovement of the Ha);bl:);: s:;l égg}gﬁcuments ’
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gent}emen on ‘the spot, anltllall?:v;
vossible during my short stay
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information of the Members of the Chamber of Commerce, the conclusiofié

at which I have arrived.

Your questions to me are substantially the following :—

1. Can improvements commensurate with the cost be made for a sum
not exceeding £250,000 for such impovements of the entrance as would
enable the class of ships at present frequenting the port to come at all
geasons to the inner harbour when fully londed instead of lying in the roads

or at Narrakal as at present ?
9. Ts Coochin capable of being mad
to the largest ships at all times, and, if so,

cost ?
With regard to the first question, I feel compelled after much consider-
ve answer. I think

ation and with very great reluctance to give a negati
that such works as could be carried out for the sum named would be in any
case ineffectual and probably injurious. Works to be really efficient must
be carried out on a much larger scale, but if so carried out they would
render Cochin such’a port as is contemplated in the second question, to
which therefore my reply is affirmative. . )
Proposals appear to have been considered by the Chamber for oarrying
out piers from Cochin and Vypeen respectively so s to concentrate the

scour on the bar.

This it is correctly sapposed would form for itself a channel between
the piers equal in sectional area to that existing in the present entrance; as
gar as their ends, and for some distance beyond. It is further supposed

that, if this distance heyond the piers be such as to reach the depth of
water in which the wave will not act upon the bottom-so as to heap up
another bar similar to the present one, there will be such a continuous

depth throughout &8 the sconr may produce. .
letter to the Secretary to

The piers described in paragraph 5 of your
Government, nt, of 25th November 1580, appear

Public Works Departme
to be laid down upon this principle, and they terminate in a depth of 24
feet. Their cost would, as I estimate, be about 50 lakhs of rupees.
I agree in very much of the principles upon which these lines were
laid down, but there are some important respects in which I think the
plan requires to be modifi

od and supplemented,. and these will further
increase the cost. :

In the first place, the process of obtaining
in the face of the waves is a hazardous one. A large quantity of material

would be disturbed and driven out beyond the piers; some of it would be
deposited in the eddies near their unfinished ends, and would form new .
material for the waves to act upon and nuclel for new accumulation. It
would also consist of heavier and coarser material than that of which the
bar is now composed, and would therefore, under the influence of the waves,
remain at least temporarily at 3 higher level. From this cause the navigable
depth over the bar would be temporarily reduced, and the contour of the
depth within which the wave has injurious action would be permanently
pushed out to sea. These anticipated difficulties may at first sight appear
hypothetical, but they are suggested by the experience of myown practice
both at Karachi and at Madras. At the former place the attempt to

e into & first-class port accessible -
by what means and at what

the increased depth by scour
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remove the bar by scour in the face of the sea produced a great AggTave”

tion of th i L
is no roone\ :::l:i\e Another object.mn to the lines as laid down is that there
entering between X::.Te t0d8pend itself between the piers so that the sea8
ships’ berths. At p ir ends would be propelled in almost full force to the
e e AL renthe e ar bokon by uh b and the sl
To avoi 1s advantage woul be lost.
the shomvc;ltdn t;iﬁie}i two evils it would be necessary to start the piers from
a distance from th egl‘ea.te? dlstun(;e apart and they should he kept at such
. accumulation that ex‘s;mg navigable channel that any disturbance of
affeot the channelmayl‘ }t\a e place a\roun_d their advancing ends may not
when they have arrived &y ?\h(’“ld begin to approach one another only
affected by the wave Tl}:1 the depth of water in which the bottom is not
bottom in the navigabl }us there would be no disturbance of the existing
to be thromin gable channel by the increased scour. It may appesr
deepening b iuztlwu)l' a nutural advantage not to effect the require
three lakhs o); rup:er:_:c;)ur,ubut the cost f’f dredging it would be under
excess of BCONT. mall sum for avoiding the evils conscquent on 8D
A more i
the linesrzfn:}?:rt&itt source of economy would be sacrificed by carrying
the south side. li piers 1awa.y. from the landspits which, nore especinlly on
water north t;nde P‘"ml lel with the channel and placing them in deepest
piers by about § to o, howrever, wonld necessarily inerease the cost of the
1 thinlfl'lzzof?et,s .th;) question of thq depth in which they are to terminate.
safe. bub a me 18 too near the outside limit of wave action to be thoroughly
: iLy-lour leet, with two feet rise of tide, i ; :
smooth water, bhut it is not enou s N e, is sufficient in
gl gh where a ship is liable to a lift and
(l))f ﬁHe or six feet by the waves. 1 think 27 feet is the leust t}:\rtl hdr(;g
e allowed for the ends of the piers. - shou

Pm;:s:rctlsrrteomcarry (})lut the principles here luid down, therefore, 1 would
propoge to_ rer :fv:ht (;1 north pier to a distance of 900 yards n’orthward
g orith e 'det }? annel and the south pier 1,100 yards southward
B S e t}m‘glth '0; the c]znnnel itself a total width between them Oé
w’ester]y a‘.r,e hat toeyn ge I():ta}:‘ns? 20:t;fp:;rullez1 t(‘) one ancther in a due
¢ . . eet, and then curvi
3:031,?1%1261;1;?“& ;’T}l] 27 hfeet with a distance between tl:;:?%ft(gggdsaggz
D o of 21 ;a ct urﬁnel hetween Cochin and Vypeen. Huviy;x B
aniform depth of 2 ofeih, t! {; new entrance would have also nearly dofble
it oo vttty of e Vypeen channel, there would he consequent]
T oalt the ve (ix }): ] curren!:, and no disturbance of the bottomq ey
11,980 f&t oo 1 os-we descr.lbed. them, one 10,600 feet and the other
13,009 foet or =as es‘tiienr ttwo miles in length, together with the dredgin
o Co;hin ! ﬁlate to cost 81 lukhs of rupees. Their exe:n%oﬁ
e ong by 550 ard:s -c(iass port, and utilize the fine anchorage 3,000
Tty s Ofy A im upwa.u'ds wide, with more than 24 feet de, th
B e ftoen on a;igtis:rs;zigecops}d be 1moored in the space 1i)n:;
I w1 i
.passage, and in some parts there is room1f{;TdeuY;ll:t:)v‘;:twei.’?:sgleesn;hfi(;t
2
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ace of shallower water, the depth of which
ed extent by dredging. It would likewise
immense extent of inland navigation

there is practically unlimited sp
could be increased to any requir
be in djrect communication with an
by means of the backwater.

These advantages already exi
their inaccessibility from the sea.

Tt is no part of my duty to express any opinion as to whether the
acquisition of such a harbour is ever likely to justify the outlay required
for this ; but it is at any rate desirable that the capabilities of the place
should be known. Itis anfortunate that from the nature of the case 1t 13
impossible to recommend a plan for a gmaller measure pf irpprovement
at or proportiona]]y smaller cost. The swell from every direction between
south-west and north-west must be reduced before the bar can be even
lowered, and that can only be done by preakwaters two miles from shore.

st, but they are unavailable by reason of

Order thereon No. 911 W., dated 4th April 1881.

The Government are compelled to accept the ananimous opinion of the

Chief Engineer, Public Works Department, the Master Attendant, an.d
ent improvement to the Harbour of Cochin 18

attainable except at a cost, the interest of which 001-1]d not possibly be
met by the trade of the port, even allowing for ‘the increase that might

reagonably be expected.

9. Nor do the Governmen
be undertaken from Provincia
of India for execation as & productive work.

3. It is for the Government of India to decide whether the
construction of 8 frst-class harbour at this port is of sufficient importance
from an Imperial point of view to justify its construction ~without
reference to financial results, and the papers will therefore be forwarded to

that Government for consideration.

t consider that such a work could justifiably
] Funds, or recommended to the Government

(True extract)
C. C. Rawsox, Captain, R.E.,

Acténg Under Secretary to Government,
Public Works Department.

e

Report to the Government of India on Cochin Harbour, by George Robertson,
Fellow of the Royal Society of Edinburgh ; Member of the Institution
of Civil Engineers; past President of the Royal Scottish Soctety of

Arts.

From February 2
Cochin and its vieinity. ¥
who takes a great interest in

9

3rd to March 2nd 1 was engaged in examini}lg
Mr. Dalrymple, the Master Attendant at Madras,
the prosperity of Cochin, Captain Maiden,
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the Master Attendant, and Mr. Grimes, the Assistant Engineer of the
range, were with me. The Government of Madras had instruct t
Captain Castor, formerly Master Attendant at Cochin, but now 8
Cocanada, to meet me here. His experience and information were O
great assistance to me. I had interviews likewise with Mr. Brunton, C-E-:
and with others, who knew the place well.

There are three main points to be considered at Cochin—( 1st) the
- question about closing the Cruz Milagre gap, (2nd) the improvement ©

the bar at the entrance to the harbour, (3rd) the best method of resisting
the encroachments of the sea. . bed

(1) Cochin Harbour is part of the large backwater already df‘-"(_’“
under the head of internal water communication. The outlet ut Cochin waﬁ
the only outlet to the sea till 1862, with the exception of the extreme north
one, near Paliport. In that year the sea, which has for long been encroach-
ing on this part of the coast, barst through at Cruz Milagre. about one an
a half miles to the north of Cochin. At first the gap might have been
stopped as easily as Captain Castor promptly stopped a neighbouring one
in 1868. Now, however, the Cruz Milagre gap is 720 feet wide, and hos
27 feet in the deepest point, with a strong current through it.

Since the survey of 1858, made before the gap opened, the ship channel
at Cochin entrance has gone to the north, the sides ure more irreglllﬂr’ the
bar is 200 yards nearer shore, and double the width, and there nppesrs
to be 2 feet less water onit. The current through the entrance has also &
more decided tendency to escape towards the north.  Part of the changes
above alluded to may fairly be put down to the effect of the gap. though
the encroachment of the sea in shortening the entrance at Cochin some
600 feet on the north side, and 1,000 feet on the south side has ]'rﬂ““bly
had much more effect than the gap. There is such an immense body of
water in the backwater to the south, that the edcape of water at the gap
has, comparatively, a trivial effect on the scour at Cochin.  The scour ’ft
the gap loses its effect very soon, and a short distance out to sea there 18
only 2 feet of water on its bar. Still, however. as matters may get much
worse, and as it is desirable to do what i3 possible to increase the
scour at Cochin, T think the gap should be closed, or, at least, if not clos.t‘d
fixed in its position. By comparing the sections of Cruz Milagre with
the sections of the gap at Mangalore, it will be found that the depth at
the former, though twice as much at one place, is really, on the average,
not greater than at the Goorpoor gap. On each side of the deep part
there is a considerable extent of shallow water. Before closing the gap,
1 think it would be well worth while to try to shallow it, by adopting #
somewhat similar course to that recommended for Mangalore. A groyne
of piles and brushwood should be projected from the nurth-east angle of
the gap taking care, by carrying the groyne well into the bank, and for

some distance along it to act as a training wall, that the current does not
outflank the groyne. The Cruz Milagre gap is not quite 8o favoumbl'e
for being thus recessed from the stream as the one at Mangalore, because it
" enters from a tidal backwater, filled every tide, equally or nearly so, an
not from a decided river, like the Goorpoor, pouring down, during the
monsoon, flood waters right into the gap. The advantage, in the latter
cage, of recessing the gap from the main current, will be more apparent
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‘ o . ilagre ; and there ate
sll. T think it worth while to try to shallow Cruz Milagre ; i
plenty of materials on the spot, which have been collected for some time
with the view of closing the gap. bankment of ies of
. ries

It has been proposed to close it by an embankment ol & se )
modussils, or ﬁmg’e, frames, brushwood, grass, straw, sand, cl{;y,kstonetzl,
and san d-bags. The frames are to be put together on thel an ds’t ml))
floated on rafts to their places, 10 feet apart across the channel, an " 0 3
sunk firmly into the bed by a forward and backward mOV@meg‘é o
secured to each other and the banks by spars. The clear space between

" the uprights to be closed in by » double wall (so to speak) of interlaced

bamboos ; these walls can be sunk easily in still water at the changes of
the tide, and they can be kept in their places by a few stones, orhby ﬁtfewff
light posts and cross pieces ; only they should not be raised to aﬁlleldg' ];)
more than six feet at a time, and the space between them et mteg
brushwood, sunk by stones or sand'-b;gs.t’] . T;nfagses;r;psgﬁ 1sI etxh;:]i d
fr specification, which goes into other de -

\vﬁxln bﬂ;e m}:ﬁ:::lﬁ a very diﬂicu%t and elaborate way of stoppmg. t%xte .ga};i
though it may do in the Tanjore District, in rivers where the curlen} 1stslm1
one way, and where, perhaps. there is not 27 feet of wa.terl.1 1 pr&; er is
more si'nvnl»le method, of heavy bags of clay, or sand even, t‘ lx:lOv:n d c;lvrnwn
hroad successive layers, backed on oneor both sides, w1tl 8 oneif i1{;0 m
down in oorresponding layers, as described for Manga or:. If i be
determined to close the gap at once, without endegvo%n.ng 0§ aedwb
first, there is little fear at Cruz Milugre of the lands lemg; (Izgverfr n}lr
ﬂnotf water. The gap is a pot hole caused by 'the rush 1? ¢ e s ;& n
in and out. There is only 10 to 12 feet of water in the backwater, an ot
the seaside there is on the har only 2 feet of water a short (hshtmtl}(;e 01;1 .
Any diminution of stream in the gap will allow the surf t(l)dpbus ! en ﬂ:
in. to shallow the opening. AT present no groyne ShO}Ill (?‘pu fo <
se:.uside, but groynes will be useful hereafter to widen the strip o1 sa,nd
between the sea and the backwater. Cocoanut trees ought to be plante :

- as Cruz Milagre and on the site of the other partial or temporary gaps.

All extensive reclamations in the backwater, especially in the neighbour-
hood of Cochin, should be interdicted, for they have just the same effect
as gaps in diminishing the amount of tidal water passing through the

harbour mouth. i while ¢ " ¢ what Doint
. , that it would be worth while to notice at what poin
the I':ig;fux:?af((:rm(i)ming from the Paliport- end meets thli?t f.rortn Crgz
Milagre ; for, if the tide comes 1n pretty strongly f(li'om . Pa lp(;lt k‘()?var' 9
Cruz Milagre, it might be advisable to put a bun 1v.m’ch 8 '_1:16' in 1%
across the backwater. at the narrowest point, near P: 1{)ort. : 1s dwoul
give the Cochin mouth a larger area to ill with #i ad vyatell,. and thus
cause a greater SCOUT in and out. The effect of a bux} in t.dns position
during the rains would, however, require to be carefully consi .ered.

(2) Before considering how the depth of water on Cochin bar ce}:n
be increased, it may be as well to make some remarks on the cause of the
bar. . .

i r. especially the southern part of it, is a magnificent
reSe?x(r)(Si};l?o:) 2?(11{3 avtveat’er,}the gr)e:ater part of which has its 'entr.angel and
exit through the harbour mouth. Though the rise of the tide is seldom

9-a
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20;3 tfl;:;\ f;or;xhl to 3 feet, yet 'the tidal water keeps a depth of from 40
terrm ’ at V eee entrance. \,V henever the stream leaves the © fauces
coast, but, is)'s}:mn E(ljmtt’ it d‘s"l““'ge“_ on to the shallow exposed 8
- out, althou h' tha e to keep up a considerable depth for some distance
esc;pe o gcia]l N u‘javte:i has now begun to spread out sidewsys an
Strivin’g tzprest ) tl wards the n‘nrth. Meanwhile the surf is alway8
the current ha 0:16 le{ natural profile of conservancy of the shore. After
resist and kee S dUWG( lout to sea fol: nearly a mile, it is no longer able to
to re-form thep r;’:]n tflehever working m!d powerlul efforts of the waves
been broker th}i-ou fl(‘)) tt):a coast by continuing the beach line which has
kept together in fug“ sty ehou.tgn.u,g current. Were the current to be
the sotien of the wav rength till lt‘ got into such a depth of water that
there would be mW:ll \e?dwm not sufficiently powerful to stir up the bottor,
current to disch b decided bar. The same result would happen were the
land-locked estui:ﬁf under shelter from the waves, as, for instance, into #
feetitf%ft};n :ohfwsurf has ?“m"i““t_ power on the bottom, in 15 of 16
existin dth ercome the l.e"“"”‘g efforty of the current, as at present
Allgt’h‘:; hasrgv;ve,\:ggdba; v:Inh only 11 feet of water upon_it.
. 0 1 1 :
with less effect, and inversely, t(e» tfﬁl(l’tigl"gz‘;gn;'lcl;lr:;tmupphes e thoug!
w&t;l:.O ::}:Z?Eil;len the current, and confine it til] it. arrives into deeper
’ € waves ac - 1 e N o . .
the woy to treat the atbour at Coapy 0 ot evidenth
variou;t:tutrl‘lrlesy:let}]nxdt;‘)f treatment in‘\'.iew, it is instructive to examine the
together by m.Ol'e m?ez‘tlil‘ve)"‘uf 1835, when the current was kept longeT
which prevented thel: t.I ng f&‘uces terrw 7 and by hard sandbanks,
the bar. Sinoe then :!:hrezf!n from spreading. there was 16 to 17 feet ob
by encroachments of tl . faucey terre ”* huve been gradually eaten awsy
beginning to farm 't]le sea: a‘nd the survey of 16852 shows that a bar was
pletely f%rmed bx)lt,Wl . (n}l.\ 13 feet on it. In 1=58 the bar had com~
took place and thew?sllwr‘y narrow.  After that, the Cruz Milagre gap
shore, broad a wi ollowing survey, in 1869, shows the bar nearef
Tile ga £ an _Wlth 2 feet less water on it,
river mzutsﬁ;w:ﬁ)sreﬂgmtm.t; the true theory of the formation of bars st
scquainted ; %or " ﬁmm ully than any set of surveys with which 1 am
80 much t, . ?e dom happens that the “ fauces terre ”” of a river are
eaten away, and the results of their diminution so plain.

muclhpgor}iﬁii :;:)) restore artificially the “ fauces terrw ”’ and to carry them
‘water on the barsel? than.the.y ever were when there was 16 to 17 feet of
nbranos.  mpa y };r(.)({ectmg long groynes on each side of the harbour
from the.li ht-l?e are laid down on the plan. The south groyne to start
- commen%e - (g'lse, and to run out for 3,000 feet. The north groyne
wish to project bl Jpeenpoint, and to run out for 2300 feet. I should
doe walt)erji °t0 11}?.81‘0_)"18 8 ]ltt.le further ; but it will be noticed, that the
e xf)ver exn which it would immediately get, would make s prolonga
cont MZl pensive. Th.e current will thus be kept together, and con-

rated on the bar, and in a direction more nearly npproaohi;xg than at
?resen‘t, tl‘le general direction of the harbour mouth. The south’ royne
n projecting beyond the north one, not merelv helos to direot the gt.ream:
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but also gives considerable shelter to the harbour entrance, from some of
the strongest winds. It must be remembered, that in reduocing & bar, we
take away a kind of breakwater in front of an entrance, and introduce
a bigger wave, so that some shelter is desirable. These groynes assisted
after very unusually heavy gales by a little dredging or raking, will, I
helieve, keep a constant depth, at low water of springs, of 20 to 21 feet in
the approach to Cochin ; making it the finest close harbour in India.

Before any works are decided upon, it will be necessary to make
borings over the bar, to ascertain that there is no rock just under the sand.
There is not likely to be any, but it is as well to be certain,

Tt will probably be necessary to gain a portion of the proposed depth
by dredging, because a current which is sufficient to keep down a bar,
may not be sufficient to remove it after it is once formed. It requires a
strong stream to excavate. I expect, however, that as the training walls
are pushed forward, the greater part of the deepening will be done by the
increasing ourrent. Something may be done by raking, to help the
efforts of the ebb current, but that is never so satisfactory as dredging, as
the stuff is only shifted and not removed. At Cochin the flood tide
would bring back a certain amount of what the ebb tide shifted. The
ebb tide has always the benefit, however, of whatever land water happens
to be in the backwater. . -

It is much better to start the south groyne from gomewhere near the
light-house, than to take it from the harbour entrance, and run it parallel
with the groyne on the north side. In the first place, a much greater
distance to sea is gained by the same length of groyne, and, secondly,
hecause two parallel piers would conduct the waves right into the harbour
entrance and cause such a swell as to prevent vessels lying there. The
south groyne I propose will, to a great extent, conduct the waves into an
angle out of the way and breach them, thus reducing the swell in the

entrance.
The best section for these training walls, and the method in which

they should be constructed, are matters for future consideration. A
great deal will depend upon the character and side of the stgne which can
be obtained. I was told that stone could be got from the other side of
the backwater, some 12 miles off. The site is not one for anything
vertical or of solid masonry, because considerable settlement may be
expected. In my opinion the very best way to form the groynes would
he with large concrete blocks, as in the breakwater at .Port Said. They
might be blinded with rubble, or backed with it, as 13 proposed to be
done at Alexandria.

Concrete blocks made with portland cement are being used at
Karachi ; and Mr. Parkes informs me that .the cost of f:urrent expenses
in making each block ig about £12, but.thls does mot include anything
for plantg, preliminary works, or superintendence. Each block weighs
about 27 tons, and contains 432 cubic feet. The cost is, therefore, at
the rate of 7} rupees per cubic yard, or rather under 41 rupees per ton.
It will not be necessary to use such heavy blocks at Cochin, where no
port of either of the groynes will be in more than 15 feet of water, at

high water.
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Paki .
aking this price for portland cement conorete, and allowing 20 per

cent for plant, s i .
lakhs of fupee,s- uperintendence, eto., I estimate the proposed works at

Thi
18 appears a large sum to be spent on one harbour in India but it is

nothing to what is gpen i
olsewhore, spent on many a less important harbour in England an

Th ’ . .
ot Kar(f)\‘cl}gl? Ive(:,oi[; f think it necessary that the blocks need be so large a3
blocks to Séu)nd thess:z:)tli‘ig{) lhk{:ly }hut stone will be got in large enough
’ ocks of concrete. i el re,
not to try concrete, resource must be had to :‘-ub\zlfelt be ducided, therels

The groyn r i
e fimgleei ur{)lg{e l::lal made in two ways with rubble. HKither a great
the sea. a6 i the moi .Owed to tuke its own slopes from the action 0
clopes ahave 1 utlying breakwater at Portland or pitched to given
W water, as at Granton and many other places.

Accordi
at Cochin ;‘%vi: itl‘lfoﬁ”tdl’lﬂf_l, a great quantity of rubble is used, whieh,
the secon(i oo & rmed, will cost 4 rupees a cubic yard. According to
pitching. B " t1ere woald be less rubble, but more skilled work in the
: at, on the whole, T don’t think that either plan would

cheaper than concrete ;
] ; unless; by quarryi scale
be obtained at a cheaper rate thg’n Céhe ts{)l(l.‘\i on o lorge seale, rublie €27

The b i
proper pnl)‘;)col:i:r‘:;y be. mnde.wnth coment, sand, and broken stone, in
AL AR Ty’vn;n;:g) elth:}r by hund or in Messent’s machines
8 ; or g ildi
of rubble with Portland cement xm::tyuxl-]_m} be made by building up blocks

Portland cement costs, at

used a8 fuol. Karachi, 84 5. per ton, and the casks are

copasen 5 ctlmt]};n{:. it might be made in India. It is an artificial cement.
The manufacture of -]tme, and alluvial clay from creeks in the Medway:
while tryi L1t requires care, but is not difficult. It would be worth

ying experiments with coral lime .
the Indian rivers. e
the expense of exec

und alluvial clay from some 0
llliig)ortlan.d cement could be cheaply made in India,
be greatly reduced Eg marine or hydraulic work in that country woul
Said the concrete };lo k ery part of the coast supplies sund ; and at Port
It is possible th cks have heen made of Theil lime and sand alone.
at there may be some good natural cements in Indis,

like Roman
cement i
blocks. ' » which would do for the manufacture of concrete

The
groynes should he 20 feet wide at the top, with a height of 5 feet

above high water ;
;80 t .
: shelter behind be donsihd:tr:“fl‘::y waves may pass over them, and yet the

(3) The meas
beach to the et hu;es to be adopted for preventing the erosion of the

Thista s hop: nd south of the harbour entrance.
sion, both ay o f.l::; &‘)Odut which ‘the.re has been un immense deal of discus-
the groynes and revetim 28 to prinoiples. The papers and reports about
literatue of that L1 mentI,s at Cochin occupy a prominent position in the
it 15 not rmy intent};oncz) ]nto the minutiw of the ** battle of the groynes ”’
well in proteoting the q}l‘i’ ““ge- Many of the groynes have acted very
years ago were, d bl ore; and those erected by Captain Castor some
» doubtless, the means of saving part of the town from
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inundation. I would rather treat of the prinoiples involved in groynes
and revetments. _

In a place like Cochin, a groyne-on the sea shore acts in two ways.
It catches any sand which may be travelling along, acted upon by a
littoral current or otherwise ; and it recesses a small piece of shore between
it and the next groyne from the current, and permits some of the sand
which is washed up by the waves, to lie at rest, and in time to collect in
considerable quantities. In one of the reports on Cochin, the existence of
a littoral current, sufficiently close in shore to have any effect in accumlat-
ing deposit against groynes, is denied. Now, it is quite true, that the
currents out at sea may be so diminished by the friction of passing over a
long shallow shore, that by the time the jand is reached, there may be
very little apparent current left. But they have their effect nevertheless
at the water’s edge. If the lines of surf waves be examined it will be )
found that they never roll in exactly on to, and parallel with, the shore,
but always a little obliquely to it, touching the shore at one point first,
and pushing the sand along in one direction, as the breaker shoots along
the.shore, that direction, being influenced by the direction of the current
out at sea, and quite independent of the local wind. The oblique action
of the surf roller is particularly well seen on the coast of India, where
there are long stretches of straight coast, with few indentations to interfere
with the normal direction given by the ocean current, which, during the
year, runs for the most part to the north. When I was on the Malabar
coast, the rollers always, so to speak, approached the shore with their
right shoulders forward. On the Coromandel coast, on the other side of
India, the rollers neared the shore with the left shounlders forward ; in each
case pushing slightly northward towards the head of the great bay on
that side of India. This is exemplified in the sketoh drawn on the plan
of Cochin. A nearly calm day is the best for watching the obliquity of
the lines of surf waves to the shore, and the way they approach the high
water line. The general tendency of the surf at Cochin is to push the
gand, which is awash at the edge of the sea, towards the north. Groynes,
therefore, are useful, even though there may be no observable current
just at the shore line, for they arrest this travelling sand. Besides, there
is at Cochin a strong tidal current at the shore, for some distance on each
side of the harbour entrance, owing to the water rushing into and out
from the buckwater. True, it acts both ways, and of itself may not tend
to lodge sand much more on one side of a groyne than on the other. It
is, however, desirable to recess the heach by groynes, so as to protect it,
in short lengths, from the erosive action of these tidal currents.

In considering the action of & revetment (and by that I mean a pitched
glope more than anything in the nature of a wall), it is to be l:emembered
that groynes, after all, are put merely for the purpose of forming a revet-
ment in front of a piece of beach, the revetment being of sand, or shingle,
a8 the case may be. Groynes lead to rev‘et\meflts, revetments never lead
to groynes. The revetment is the final object gumed at. Where' important
places have to be guarded, such as near the light-house, the sides of the
harbour channel, and at Vypeen point, there ought to ]f)e rgvetmen’cs
between the groynes. Indeed, to a certain extent, this is being done.
There is an amount of uncertainty in the action of the groynes, which
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renders it desirable to i
- patticular winds, it often lmx o
scooped out in.a few tides.

d seoure any important places. . With
ppens that the sand between two groynes is

Inal i i

proteot la(::lg ll)l:tet(:f coast, and especially where it is intended not only to
pro intervals; b )end.regmn what is lost, it is proper to throw out groynes,
el Circumst;nc Ing on the length of the groynes, the exposure, an
R extensiones’f 8(1)1 th_at no general rule can he given. 1 would
o Milagrs g gtot}f e.lme of short groynes all along the shore towards
however B o at e s;t‘e 10( the gap after it is closed. I fully expeot,
the bur i iene ap pos . ong groynes for training the ourrent on to
ments of the sen, b v:'qn erful effect, not merely in resisting the enoronob-
e, 1858: Ié iqudl'flf? r]est.nrmg‘ the coast towards its former line, 88Y
- north side of the‘} lbcu t to believe that the coast line for 1835, on the

quite different § arbour entrance. is correct, for it shows a direotion

rent from the general trend of the coast at Coohin.

In the shippi .
is room at ;’;Lgf:{gfo‘;mﬁ’}t“ the inner harbour, Captain Castor thinks there
»ored in tiers ; but y ships of large size, say, 700 tons, if properly
clwator oan i)e :0 anytnr{lqullt of aren can be got by dredging. Cochin
edging the ghall nv?r ed nto the largest close harbour in the world by
ow places. The rise and fall of tide is so small, that the

ckwater is practicall
Great Britain ot toéei}:zi,t dock, of greater area than all the docks

rt&iﬂ:;:}::ﬂiy H;e&tloned that the bar will have to be dredged to ®
tain exte wi\en%ﬁ e full depth upon it, which the scour will be able
et when. re proposed groynes are huilt; a little dredging will
o e be, gq\ured' after unusually heavy gales. But as the
e, de gontmuous, it occurred to me that a combination
B e made of t;e ger and a tug-steanter. If the harhour at Coohin
o o sl durir %}\ e monsoony, a tug-steamer will be necessary, as the
A un]éss i he most part, always outward, and sailing vessel,s could
o B ens it a.ppte;]ned to be blowing half a gale of wind from the
»ssels sometimes Pa;ve:s r:\l;,}? tug would often be useful. At present,
eamers frequenting the por:. e 500 or 400 Tupecs to b towed out by

T find, however, that the idea of
ew ; for Messrs. W. Simons Com
)x:ei;s of gredging plant in this eor

, and are making one

ate, that the cost ofg one ozt’(}p\:?
seful at Cochin, is £8,600 deliv
feet of water, to have compot
ith a central-bucket well, and
he should be capable of raisin
nd would be designed and fitt
miles per hour. The patent
rasts, spars and canvas for wi

combining a dredger with a tug is not
pany o'f Renfrew, the principal manufac-
mtry, inform me tha* they have a patent
sent for the Canadian Government. They
r patent serew-dredgers, such as would be
l;‘;{?de :;int:;e ?\%ge: the vessel to draw
o nominal horse-power,

ladfder to dredge in 21 fect at low };vater.
gd arsomt 100 to 150 tons of sand per hour
o a (;lg-stemn.er having a speed of 7 or

- ;Vzoplrﬁig:r ]1.514( pm\'fidleld with rudder,
en / ) s , like a full n -
9gsnés:)1§:‘1t?nlm‘tr}e1]e f}‘Jlﬂ-St;l b?mg constructed in combination wi%’ﬁet(.lhes:;?;r
/g3 for ift g ucket ladder, so as to leave clear spaces centrally for
\ging apparatus. The eraft could quite safely steam out to Ir{dia
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via., the Suez Canal. T think such a vessel would be of great value at
Cochin. When not required either at the bar or for towing purposes, she
might be employed in deepening and extending the -accommodation for
vessels inside the harbour.

It is hardly necessary to remark, that dry docks, or repairing slips, can
be made at Cochin whenever required, or rather whenever funds are
forthcoming, for something of the kind would be of great use at present.
While I was at Cochin, the large vessel which had been injured at Calicut
was being careened over for examination—a troublesome, dangerous, and
imperfect operation, in comparison with the ease with which repairs can
be executed in a dry dock, or on a slip. :

On the future importance of Cochin as the great western outlet for the
trade of Southern India, viewed in conneotion with the Suez Canal, and
the probable development of Railway and internal water communication,
it is hardly my province to dwell. 7 .

During the last ten years, the average annual tonnage of vessels

visiting the port of Cochin has been-—

Steamers ... . Inwards 25,516 Outwards 25,816

Foreign ships ... ,, 42423 » 41,731

Native craft " 43371 » 41,934
The value of exports has averaged Rs. 70,26,825.
" imports ' Rs. 49,36,873.

Report to the Government of India on Narrakal by George Robertson, Fellow
of the Royal Society of Edinburgh ; Member of the Institution of Civil
Engineers ; past President of the Royal Scottish Society of Arts.

On the 28th February I visited the remarkable mud bank of Narrakal
in the pearl fishery steamer “ Margaret Northeote.”” The Diwan of Cochin
was on board, and also the Master Attendants of Madras, Cocanada,

Cochin and Tuticorin; so that nautical advice was not wanting. This
curious and valuable anchorage was fully reported on and gurveyed by
Captain Castor, when ‘he was at Cochin. From his reports, and from
what others told me, there cannot be the slightest doubt as to the tran-

quillizing effects of the mud during stormy weather, and the value of
Narrakal as & natural harbour of refuge during the monsoon.

We gent a diver down for gpeoimens of the mud, whioh is of a dark
green colour, and of & peculiarly greasy character. It has been analysed
at Madras. When we were at Narrakal,"though there was a considerable
swell on the sea, yet the weather was too fine to develop the peculiarities
of the bank. There was, however, gufficient surf on the coast elsewhere
to show the marked difference at Narrakal, where, for some miles, the
surf ceased, and there was not a ripple at the water’s edge.

The whole phenomena connected Wit}h. thc'a n}ud bs:nks., both here and
at Alleppey, are well worthy of careful seientific investigation. There are
many places on the coast of India, where the presence of mud hasa
qUieting effect on the surf, but none so remarkable as these two spots ;
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oth of them, be it remarked, in the vicinity of the same backwater, and
it from any great silt-bearing river.

Several theories have been raised in connection with these mud banks;
ut I consider that, at present, there are not sufficient scientific data upon
7hich to found a true theory as to the origin of the banks, and the connec-
ion that is supposed to exist between them and the al Juining backwater.

The special point upon which the Government &f India have .as.k‘ed
ny opinion in connection with Narrakal and Alleppey, is the PO{”‘b’,]'ty
f taking advantage of such localities, and opening out communiocations
retween them and the backwaters.

With regard to taking advantage of the localitics, as two natl.mﬂ
1arbours of refuge in the vieinity of the close harbour of Ccchin, 1 considet
he banks most valuable additions to that port, and amongst the most
ogent reasons for its improvement. No other harbour in the wof.ld has
uch adjuncts. But, with regard to opening out direct communication
retween Narrakal and the backwater, I'sonsider it would not be prflde“t
o attempt it. It would manifestly be unwise to shut the Cruz Milagre
3ap, for the purpose of improving Cochin, and at the same time to open
wnother gap close by. In the long shallow coast at Narrakal, even thml’gh
‘here is little surf, it would not be possible unless by ineessant dredging
0 keep open the mouth of a canal, without a currenf through it of tidsl
water. It would not be safe, in the present absence of scientifio data, to
throw a current of water into the centre of the Narrukal mud bank. So
far as is known, that bank is stationary ; but at Alleppey the bank there
shifts, and has gone four miles to the south in ten years. The in-goINg
stream also, during flood tide, would fill the backwater with mud. The
banks are too valuable to try experiments with. The six feet line at nd
place here coines nearer shore than 9(0 yards in very soft mud, and in one
placs Captain Custor’s chart shows it to be a mile from shore.  Any eanal,
therefore, would require to be carried out between long protecting groynes,
or it would be filled up almost every tide. I do not recommend the trial.
Asoouring current might be injurious to the mud bank ;and if a lock

were put on the canal, the diffioulty of keeping the entrance clear of mud
would dbe great. =

At Narrakal there already exists a small canal of 985 yards in length,

from within 80 yards of the high water line to the Cochin backwater. This
canal can be widened and deepenéd in connexion with a,ng general
improvement. of the internal water communiocation, so as to admit la ge
cargo bostd, or even steamers. The canal is very olose to the southern

boundary of the smooth water at Narrakal, but it is at the point where the

six feet line comes nearest to the shore. RBosats landing“goods have to -

be dragged on shore for a long way through slush. A jetty would be an

advantage, but it would reqiire to be a very long one, three times as long
as the pier at Caliout, to be of much wuse.

The three fathom anchorage is two and a quarter miles from shore.
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I
G.0. No. 308, MARINE, DATED Litu JULY 1903.

REeap—again the following papers :—
G.0. No. 150, Marine, dated 4th March 1902.

Asnsrracr.—Directing that the Right Hon’ble the Secretary of Stat
for India be addressed on the subject of the formation of a suitable harbou
on the West Coast of the Madras Presidency, and requested to obtain the
opinion of the Consulting Engineer to the India Office on the several point:

specified in connexion therewith.

————

Reap—also the following papers :—

Despatch from the Secretary of State for India, to His Excelléhoy _tilc
Right Hon’ble the Governor in Council, Fort St. George, dated Indic
Office, London, the 27th March 1903, No. 3-Public Works.

With reference to your Excellency’s Despatch, dated the 4th of Marck

Cochin Harbour : Rep-rt by Messrs, Coode, Son &
Matthews on proposals for improvemesnt,

* Letter to Messrs. Coode, Son & Matthews,dated
28rd Juve 1902,

Letter from Messrs, Coode, S8oa & Matthess,
dated 85th June 1902.

_ Letter to Messrs. Coode, Son & Matthews, dated

10th Angust 18C2.

Letter from Messrs. Coode, Son & Mutthews,
dated 20th August 1602,

Letter to Measrs, Coode, Son & Matthews, dated
25ch Auguast 19802,

Letter from Messrs, Coode, Son & Matthews,
dnted 25th August 902,

Keport by Mesars. Coode, 8on & Matthews, dated
23nd Fobruary 1903, and drawing.

1902, No. 7 (Marine), regard-
ing the formation of a suitable
harbour on the West Coast of
the Madras Presidency, I for-
ward, for your information, ¢
copy of correspondence’
with Messrs. Coode, Son &
Matthews on the subject, with

the report of that firm on the

questions raised in the pro-
ceedings which accompanied
your Excellency’s Despatch.

Indla Office,

Exorngsures.
No. 1.
India Office to Messrs. Coode, Son & Matthews.
P.W. No. 548.
Gentlemen, Y

28rd June 1902.

I am directed by ﬁlifgecretary of State for India to asquaint you that
a scheme for the formation of a harbour at Cochin in the Madras Presidency

has recen

tly been submitted to him by the Government of Madras with a

view to its being professionally examined in this country.

Lord George
a report on the proposals of th
enclosures to their despatoh of
of which accompanies thig letter.

Megsrs. Coode, Son & Matthews.

Hamilton woild be obliged if you would furnish him with
e Government of Madras as stated in the
the 4th March 1902, No. 7 (Marine), a copy

I am, eto.,
.+ HARDWIOKR.
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No. 2.

Messrs. Coode, Son & Matthews to India Office.

Westminster Chambers, 9, Victoria Street,
Sir, London, 8.W., 25th June 1902.

We beg t .
P.W. No,g 0 acknowledge the receipt of your letter, dated 23rd instant,

! 548, f i .
Improvement of t(})lgw‘}:rdglg papers in conncetion with a project for the
requesting us to furniszr ao;lel' 2tt('°chin in the Madras Presidency, and
the least possible delay. port on the subjeot, which we will do with
We assume that b
. 0 andertgki

with professional busiiess ;’il&‘;l\n
Sir Alexander Rendel.

g this work we should not be interfering
would otherwise have been placed with

We have, etc.,

The Under Secretary of State for India Coovs, Son & Marragwe.

No. 3.
Indi
PW. No. 12111 lm Office to Messrs. Coode, Son & Matthews.
India Office,
Gentlemen, 19th August 1902. b

With
the Prept:‘:zfte;(.)e: c:ftz {:nr letter, dated the 25¢h of June last, regardin
_Cochin, Iam direoted l?o‘;; an a project for improving the ’hurggour ugt
at the nssuzlptizn‘ ?}c,‘-‘pmr-" of State for India in Couneil to
Tis correct, and t: teh Tou make in the second paragraph
request that you will be so good as to

proceed as speedi i i
peedily as possible with the preparation of the report.

I am, etc.,

Messrs. Coode, Son & Matthews A. Gopigy.

No. 4.

Coode, Son & Muatthews to India Office.

Westniinster Chambers, 9, Victoria Street,
ondon, S.W., 20th August 1902.

Sir, [Cochin Harbour.]

Messrs.,

We have t
letter of 19th ?nsizi?mivn]:tdr%:tizhe receipt of, and to thank you for, your
) g us to prepare a report on the proposed
pos

improvement of the harb
A our :
proceed with the cousiderza.tiox:l tc;f(:tiigl::'attge hope, at an early dute, to

141

It will be requisite hereafter that we should see Mr. deWinton, who is
home on leave. We assume we are ot liberty to communicate with him
accordingly.
We have, eto.,

Coopk, SoN & MATTHEWS.

The TUnder Secretary of State for India.

No. 5.

India Office to Messrs. Coode, Son & Matthews.
P.W. No. 1591. India Office,
25th August 1902.

Gentlemen,
I am directed by the Secretary of State for India in Council to

acknowledge the receipt of your letter of the 90th instant regarding the
preparation of a report on the proposed improvement of the harbour.of
Coohin, and to inform you that you sre at liberty to communicate with

Mr. deWinton on the subject.
I am, etc.,

HorAcE WALPOLE.

Messrs. Coode, Son & Matthews.

No. 6.

Messrs. Coode, Son & Matthews to India Office.

Westminster Chambers, 9, Victoria Street,
London, S.W., 25th August 1902.

Sir,

We have to thank you f
to convey in your letter of to-day
with Mr. deWinton with regard to t
proposed improvemen

or the intimation you have been good enough
g date relative to our communicating
he report we have been instructed to -
prepare on the t of the harbour of Cochin.
We have, etc.,

Coopg, SoN & MATTHEWS.

The Under Seoretary of State for Indisa.
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No. 7.

[Cochin Harbour. |

Report
eport by Messrs. Coode, Son § Matthews, dated 23rd February 1903
Sir, ; ’

With farth
o s, 548erdreference to your letters*, as enumerated in the margin,
23;:] Juue 1902, ated :}isl‘ﬁt’gret we were unable, for unavoidable rea-
.W. No. 1211, dat » o arrange an interview wi Wi
19th August 1902, » dated before 13th ulti } w with Mr. deWinton
P.W. No. 1591, dated call h ma, when he was good enough to
' ere, and to furnish certain information of a

25th Auﬂu“ 190" en Ill] C Ta te earin on th ”l\(stl ut)“"'
g e hf\ acler b g up 1s g

2. Th ; , .
e only useful plan of the loeality which is available for reference

is chart No. 65 .
panying your ’i[?sf:l{)yt- of which was forwarded with the pupers accom-
observed that thereicgwns‘\ Upon referring to this chart it will be
and south of Cochin ?n enclosed, submerged area, or backwater, eust
only from 1} to 8 ’f:et 9"0“11038 1exu\ht' Although the rise of tide is
) nevertheless, the v ‘
supplemented i o , the vast expanse of backwater
wl?i}():h dischargen t}l;:m‘y seasons .I)y the outflow fr?::m numorou:(v:'iv:'r;
from 40 to 50 feet rf}‘“‘; 18" sufficient ‘tn create and maintain a (iepth of
entrance. Scawuard vcv)f“rtrl(\‘isth;\ ssour IS] concentrated, fmmediately in the
. ¢ ast-named ] :
spread latera anle t-na point, the out-goin
thich e lfloyr, th((; mly controlling influence I)e)ing su])mp,%ed gsu::;rb:?;:
where {ha ont—g(?in:t:::ce ni nearly & mile from the shore. At this spot
.18 ont-g rrents meet th 1 ) . ’ ”
the e onshore seas, a |} i
gom};osix‘t;?ln f:‘zdlcated on_the chart. -It will be obse,rved"uf.r:fmc?}:‘tefd o
e hu;'e colour::{ ili[fll eXI(liml.lliltlnn of the chart, a duplicate copy nfew}?i::el:
deep water. that thgraft ations of blue tint to indieate the loclu']ity of the
. » W e forces In operation i
deposit, are on an unusually largeI scule( o both with regard to scour and

.

. 1
13
:; I() overcome t}le (l ﬂi(”llt (3] “Illc]l are now ‘xl)(ll(“ce(l in cons

e bar and the shoal wat )

&ep;‘}i ;):ci::wpm};osed t,hu_t a channel, 500 feet ]_nW:'if(‘l!'t}:\(i;]:sel‘\}to ﬂf‘f‘f:t{“:
anshomge thv;v:uu;lo:]ordl:nary spring tides, should be drodged‘ fronexet}lli‘l
anehor pr(;posed g h 1e bar and up the backwater to the site suggested
each of 1,000 feet in lengih IE . 31180 contemplated to erect two wharves
to purchase a powerful Pgum’p (;):ed;brl.andmg e shipment of goods, und

4. We gather that it is des
(4 es
points in connection with the f(lizgo?fg ;}::):1331\{: l-)?:t upon the following

(1) As to the feasibilit

y of the s .
(2) The.best type of dredger to Zﬁ,giited dredging.
(3) Capital cost. ploy.

(4) Cost of maintenance.
(5) In what seaway could the dredger work.

(6) Whether it could, besi S
latter at the requisite depth’ w;:;dgteg;ilgmg the channel, maintain the
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d, the only data available on which to base an
he foregoing subjects are those given on the
Admiralty chart, and in the general statements with reference to the
direction of wind, the condition of the weather, and the state of the bar,
from the years 1897 to 1901, inclusive. There is no information as to the
character of the sand, whether it is of such a nature as can be dealt with
by a pump dredger, nor as to the extent to which mud exists, the latter
being an important feature, as the system of pump hopper dredging is not
suitable for the removal of material of this description. Moreover, there
are no reliable particulars as to the extent to which the depth on the bar
fluctuates during the two monsoons, nor as to the movements of the out-
lying sandbanks, due to sea action. ‘ :
6. With regard to the lust-named features, we may observe thatin
consequence of our connexion, as Consulting Engineers, with the harbour
works at Colombo, we are generally conversant with the periods and
duration of the south-west and north-east monsodns, and are therefore in a
position to judge, generally, of the extent to which wave action occurs at
Cochin, and of the probable effect which the disturbances caused thereby
would have on a channel such a3 proposed after the same had been

formed.
7. As far as an opinion can be e
the documents transmitted to us, ta

of the monsoons and their action, we hav
the channel is dredged as contemplated, from the anchorage to the

entrance to the backwater, which forms the most essential feature of the
operations in connexion therewith being largely
condueted during the north-east monsoon when fine weather prevails, on-
the oceurrence of the following south-west monsoon, in consequence of
wave disturbance, such deepened and improved channel would, to a large
extent, be filled by sand, drawn from the vast supplies in the sea-bed and
in the banks lying on either side of the proposed deep-water track.

8. We do not consider, if the channel is formed, that it could be
maintained to a sufficient extent to be of practical utility for the navigation
of deep-draft vessels, certainly not during the occurrence of south-west
monsoons, when the channel for a length of nearly two miles would lie

open to the disturbing action of the sea.

9. In our opinion, the only mode of effectually treating such an entrance
as that at Cochin, having regard to the physical conditions which prevail
there, would he to consiruct & sheltering and training mole on either side
of the entrance, the cos” of which, having regard to the extent to whiek
trade is carriedv on at the port, would, we take it, be altogether prohi-
bitory. ’

10. In this last-named connexion, we may observe that the partial
execution of such moles would, to some extent, increase the depth on the
bar. Whether such improvement would produce results equivalent to the
required expenditure, could only be determined after a careful engineering
survey and inspection has been made, and 1:eha,ble figures px:ocured with
regard to the cost at which suitable material could be obtgnned for the

construction of the moles.

5. As previously state
opinion with regard to t

xpressed from the particulars available in
ken in conjunction with our knowledge
e no hesitation in stating that if

pmposed undertaking, the
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1. Wi .
No. 150 h;ta}:ix:z&:ir:tn;{e 4tt(})l ﬂh‘; ﬁ;\mig‘“l position. as given in document
’ > 18 arch 03 . .
generally summarizing this aspect of thj ’qfn‘:tiﬁﬁ]ff_’"g may be taken 88

RS. £

gi:)ima:id] revenue per annum .. 130000 = 8,666

Am?::l pzt;r;;er:%, ay&;ble in 30 years. 15:(’0100() = 1()0:000 (say)
interest. of principa]l and 86,748 = 5,783

Sum available for working expenses. 43252 =— 98&3

12. Takin ]
at 100,0001. %htehes:[?to(;f :(};e dredger, delivered, as 50,0001, snd the loan
buoying the’channel th fo L00L, woul(]‘ be available for dredging and
2,700,000 tons of ;un: Ul'l;mt,.(m of ‘fhwh would entail the removal of
sufficient, especially beari ant S’,lt- We do not regard this estimate 89
in Conse(iuenc:e 0f)themmg;{" nunfl the delays from unfavourable weather,
a position. work having to be undertaken in so expused

13. Wit .
the workinghe:;ii;i:?f tt}O t(}ile sum which would be available to cover
it were practicable to f 1e 'redger in maintaining the channel, pmvided
length, vir. Re. 45 252 orm it for the full depth throughout its entire
equals 2 88’31. . r, N2, a8 .g\\»on in t.h(- document No. 150, Marine, which
to cover ;Vageq ggﬂgennu‘mv, we consider this sum altogether insufficient
which would ;lect':ssit i"“: fuel, stores, renewals, overhauling and repmirs,
for a dred ate an annual expenditure of not less than 10.0001.

edger of the size contemplated.

14, R .
ve hivthZ\;:goiig(;:(t}EO the general views which we have expressed above
e r g 3 } .
the following affect o six points you have remitted to us for opinion, to
1 . .
tenanc(e )t()\rzs ?0 n(;)t[ consider the dredging of the channel and its main-
Cnanoe éf t] }e“mlt}e in such an exposed position, having regard to the
oon of llt N)u{‘ 1.—west monsoons, when maintenance dredging would
(g2) Tri? %):(tm-(”w) be impracticable from excessive wave action ,
pump hOPPeredre:g?r}deItdriedfger t;)f (;nll){l“y would unquestionably be 8
ited for self-loading and depositi
(3) The cost of such ht Tt e s
. a dredger might 1
In the document No. 150, Marine,%.e. 5030601)8 token at the sum named
orew (c(l)-t)ﬂ'lgzsr:nn;ml cost ofdmaintenance of such a vessel, viz., wages of
s s s, Tepalrs an renewals, but exclusiv interes
cost arz(é)dféprecmtmn, would be fully 10,000. per anneu:;f interest on fret
bance ) uch a vessel as that referred to would work in a wave distur-
of say from 4 to 5 feet. v

(6) We are of opinion tl
maintained for the reasl(tns we h]::et:lt:t:(ll‘é el could not be “deq‘mtely

15. If it i i .

constructiol;i lli Sr?i"'ed that any action should be taken with regard to the
with a view to thl::nig and sheltering moles on either side of the entrance,
and subsequent] maim%)r_o'{ement of'the existing depth over the bar,
that an GXtensivye N ntaining such improvement, it would be requisite
ceations.  ourrent le) gineering survey should be made, with soundings
local ¢ ,d' rrent o servations, borings and other particulars, so that the’

onditions may be fully understood prior to framing = d’esign for the
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same. The cost of such an investigation, including a report, design and
estimate thereon, but exclusive of Jocal labour, boat hire, provision of
boring tools and craft in connexion therewith, may be taken at about
1,4001 , on the understanding that an engineer experienced in this class of
work is sent out from England, provided such an officer is not available in
the works department of the Madras Government. Whether the trade
requirements of Cochin are sufficient to justify such an expenditure having
regard to the comparatively limited extent to which the depth on the bar
might be increased by such works we have no means of judging.

16. What we have in view with reference to this last-named suggestion,
is the possible deepening of the bhar, say, by 3 or 4 feet, and a reduction
in the extent of the fluctuations that now occur. If such improvements
would be of real value to the port, it might be considered desirable that
an investigation of the character alluded to should be undertaken, the
works, of course, being arranged so that they could be extended hereafter

as the trade of the port develops.
17. We beg to return the documents received by us in connexion

with the foregoing, as follows :—

G.0. No. 150, dated 4th March 1902.

No. 85, being a chart showing the proposed channel and works.

Three enclosures giving particulars of currents, state of bar, etc.

We have, etc.,
Coopk, SoN & MATTHEWS.

The Under Seoretary of State for India.

Memorandum from the Public Works Department, dated 6th May
1903, No. 31¢-D.

st

Order—XNo. 308, Marine, dated 15th July 1903.

Recorded.

9. The report by Messrs. Coode, Son & Matthews received from the
Seeretary of Staje for India with the despatch above read shows that the
proposals for the improvement of the port of Cochin are impracticable,

and that the cost of constructing 8 sheltered harbour at that port would

be altogether prohibitory. The Government are therefore reluctantly
compelled to abandon the scheme until time and circumstances reveal a

practicable means of improving the harbour.
: (True extract)

G. S. ForsEs,
Acting Chief Secretary.

To the Presidency Port Officer.
Collector of Malabar.

Ch { Commeroce, Cochin. ]
Se:r[::;er:v?vnibed Planters’ Assooiation of Southern India.

: . Works Depsrtment.
.,  Public Wor pe (Railway Branch).

Political Dep:‘x‘rtment:.
Revenne "
Copy to Chamber of Commerce, Madras.

10
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IiI

G.0. No. 861 W., Dargp 29:1u APRIL 1913.
Reap—the following papers : —

(i)
G.0. No. 1356 W, dated 30th September 1012.

A —_ : .
BSTRACT.— An estimate amounting to Rs. 25,000 being the cost of the

special establishment ;
tion sanctioned with :ex:;nlalr)ll:.]t required for the Cochin Harbour Investiga-

(i)
Not ;
ote by Mr. J. R. Bell on the Port of Cochin and the prospects of making

the harbour accessible for sea-going steam-ships.

SectioN I.—PrELIMINARY.

It may allay future misapprehensions if I begin by enunciating the

seope of my personal i igati
nvestigation ; : .
T now can offer. g 8 before dev eloping such conclusions as

2. B -

phases o;e:}ﬁ:;ﬁer;. Throughout close on half a century many successive
Madzas to the :;t::trolf)rolf):em }u:}-e been pushed by the Government of
! often enlisting the sympathy i -
3:;;’;%?1: efl;‘::}‘}:) \zlie ﬁn.ancml support of the Se?crg)tary} ot;'glmgn t}.l]?xq?}l\}z:e
penultimate re;'ere:::nic:l l;eg;osz)ec:il it qmuy suffice to recz;ll th;xt the

disti t 0 the Secretary of Sta ;
istinctly adverse opinion from the }mrl)nnr)w(.rks ut;\.iil;gld:;e{:h:

Admiralty —the pr i . X
Pres. I.C.E,, is nol)wel'](;r:(;r‘lent firm of which Sir William Matthews, Past

8. Sum i ..
the desired Ezl;si:’,ltzmt 05)1mon afﬁlh'med. that no sitisfuctory entrance of
breakwaters to dee c ?a .e and maintained without extending a pair of
data,—while insuf;‘: yv&ter, and allowed, as I read it, @t the availuble
structures o h oent for accur ately forec“sti"g the details of those

r perhaps wholly their ultimate adequacy,—amply suffice to

show experts that th
prohibitive. e cost of the breakwaters must be, in any ease,

4. Iti
1 com; ;s t::::e ::ass‘t:y gat the above conclusion as to cost is accepted by
dispensed witn o n:rt e opinion and that unless breakwaters oan be
, part of the case may be regarded as definitely olosed.

5. Ilar :
These showgteliitbafs; that view on the records of the Chamber of Commerce
the Chamber adV:nce:lthe failure, in 1877, of the “Albuquerque ” dred e{.
breakwaters into 24 £ 8 project by Mr. Brunton for extending two um]glel
that the Branton eet of water. Early in 1881 Colonel Sankey n(l))ted (1)
that he questio dprOJect ought anyhow to extend to the 30-ft. line, (2)
questioned, even 8so, its efficiency, and (3) that it WOU]d.assu:;dly

147

cost some 40 lakhs. To this the Chamber demurred with much vigour
and procured an independent opinion on the case from Mr. Parkes, who
had built the very successful Manora Breakwater at Karachi. Mr. Parkes
replied (a) that Mr. Brunton’s (24 feet) project would cost 50 lakhs, )
that ite paralle] alignment was wrong because, in order to dissipate inevit-
ably heavy internal seas, the alignment must be bell-mouthed from 900
yards (7 feet) at the entrance to 2700 at the shore end, (c) that the
entrance must extend into at least 27 feet of water, and (d) that then the
cost, exclusive of internal facilities, would touch 81 lakhs. That indeed

is now a moderate estimate.

6. Dredging.—Allowing that all idea of breakwaters (especially now
that 33 feet, not 30, has to be aimed at) may be regarded as impracticable,—
we come to the question of how far dredging alone has been commended.
A brief history of this alternative may be summarised as follows.

7 After it became clear that the closure of the Cruz Milagre Gap had
not materially benefited this bar the Government procured a new bucket
dredger, the “Albuquerque ” intended to deepen the bar by 2 feet, i.e., from
13 or 14 to 15 or 16 feet. When tested on the bar during March 1877 in
a normal ground swell with a heave of 1} feet she failed quite hopelessly
and was promptly withdrawn to sheltered waters.

& In 1858 Mr. Brunton advanced his new design of a  sluice-dredger ”’
which would squirt clean surface water against the crest of the bar so that
(clearly only during the ebb) the agitated sand would be carried off
seawards. The Government, in my view very properly, declined to
entertain that proposal and matters rested till the reference to Sir William

Matthews’ firm was made.

9, Since those days suction dre
attained many notable developments,
where the Government is doing wonders to improve minor harbours. In
this connexion I quote, without however wholly endorsing, the remarks of
an eminent fellow member of the American Society recorded so0 lately as
last November in a discussion on Pacific Coast Harbours. Mr. LeConte
said : < It may Dbe stated that the day for extending jetties (l.e., break-
waters) out into deep water in order to maintain depth on the bar is gone
for ever. The annual interest on cost of deep water extensions will pay
for the necessary dredging five times over.” I demur to so vigorous an
assertion because, for reasons to be presently given, such dredging in
India has cost hitherto quite thrice the rate Mr. LeConte seems to

figure on.
10. Apart from American experience of dredging very notable results

have been attained at Natal, initiated indeed by the father of Mr.
Browning (Chief Engineer to the Cochin Darbar) whose interest in
1l concerned with this case. Mr. Campbell, a

Dredgi T 11 known to a
reaging 1s we adras Public Works Department,

comparatively junior Engineer of the. M '
whose primaf-y duties I take to be directly connected with work of more

immediate urgency, has also made & stl}dy of this question and is now
prosecuting pgrivste enquiries at home into the type of dredger that
Messrs. Simons recommend for Cochin. I myself ‘have been called into
council because [ have many years’ intimacy with this method more

10-a

dging on a very large scale has
especially in the United States
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particalarly as appli
. b pl(‘,(],()n s advice n . . .
Chittagong Port Comnlissiorl:?rs‘f‘\ iee as their Consulting Engincer, by the

11. Buck

. Duckwater probl — .

been laid (leﬁnitiv}:\ly z:;;' Allowing that all question of brenkwaters has

prospect of improving this e and that drodging now offers the only fair

interest to the varions ad e‘nt'rance-, we come to issues of far more pressins

Government of Mu(lm; a( (llmmstrf\tlt‘)ns concerned, viz., to the pummoll“t
an the .\ﬂtl\'e S(at(.h ”f 'l‘n\\'ll"CIlrt' lllld (_‘()ohin-

12. Reclumations.— .
waters and lt»wla:l?izs.belln the first place some 99 per cent of the back-
to extend their revé“ues (;:g tﬂ.the two Darbars who are naturally enger
from the backwaters and ) ]t}}“r.tm‘l"ionul methods of rvcluiming: shosals
kole irrigation. The twoc‘éttxz'nfmg them by what is known locally 88
must not be so urged as to ates admit doubtless that such reclamations
of the Cochin Bar Ly i l’."“t”"““)' accelerate the inherent deterioration
the paramount POWery “')“ inately reducing the tidal-scour prism : while
their revenues shall &;%;n.gs th-ut reasonable facilities for thusbimpmving
0b§en'ations now being 1'/&keen"‘”thheld from the feudatories. When the
this matter will be sutisfuctorilyaz:f\:()e:;gil::ll;- tgtlftr]v T little question that
’ Settled,

13. Erosions.—I
Nohg —In th .
facilities and even existinsecond Pluce still more serious dungers to the
%mSiO“S establishing fresh ()(\:xile(;f ;lns 1"}'“’ are threatened by sea-littoral
States are obvi 8 from the backwaters. ore Native
pective fate of Oc}::clf;l::“ concerned than thiy (}uwrnmen}thwl:?tltlht(;l(: ;roS'
the brunt of creating lit:t:\:rﬁll)ortt' Consequently  Madras has had to bear
on,—and purport, i al protective works although these » stand
Ever sinceplgl-:ml‘t,wl}iezui(}:lessful, to incidentally c(,ise,.\.‘:(:i-t:&l:z t}tmd,
the Madras GOVérnment he (Jr‘;xz Milagre Gap first opené:l i.n our days,
{uain}lly responsible for the :fcce::ix: engaged with this problem which 18
in charge of Lo sive o pointment of Publi ’
Campbeﬁ and ;_’(I)’relt‘z}mons at Cochin, Ifrum Mr ()“;ll::ln)llnlch“ orkes tofﬁc:I:s
Y le expenditure of A U Shaughnessy to A%

reve e of conside 5 ; Y

tment.s and other measures connectedswi‘t;uble. Sums on (!1""8’ groynes,
. 14. T judge from the scan 1 cases of erosion.
ent me "md'fm"l, for instanc
with improving the bar, th

>

t i o
eY :{l:‘us&(ms t}o eryoslon in the papers nrigim\“y
d at tl’le er;) 'um,p bell’s report denling almost only
under control. That may I slons sre now assumed to be completely
Mr. Sneyd, the'officer noy be why more stress is laid in the instructions to
on borings in the bar t} w In charge of the surveys. on backwater data and
1an on the prospects and consequences uf‘:msions

and new inlets, N
_ ' - Nevertheless, T §
this subject by way of obiter dict«l:mpose peiow o offer some remuries o7

15. Personal.—

thr011_gh the G(l)v erri‘:;nflrsft papers in this case reached me from Mad s
enquiry if I could and of Bengal on the 17th January alon \\:itl\ an
covering letter to g sy would undertake it. Allusion was lngd in the
himself not only th ‘ glgeStmn that the expert employed ought te for
To muke a long Store I@)l ot lfut the action of the bai in ME Odsej n:
ith to }I,Ma:{;rt’ 1t was at once arranged by wire t);u?tnl sh:ul(i
additional pupers with thus' whence after discussing the case and some
the Presidency Port o _H_Unourub]e Member, the Honorary S ,

authorities and Mr. Sneyd (who met m e) ;::}:'ii:‘l;{;

and sample ;
ples of borings), I proceeded to Cochin to formulate my vi .
'lews O
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if need be, the scope of the enquiries which

the subject of extending,
hand. That is in fact the main object of the

Mr. Sneyd has already in
following report.

16. Arrived at Cochin on Janusry 27th,—I spent my time till February
6th examining local conditions and consulting the opiniong of the Chamber
of Commerce, both individually and en bloc, as well as several of the
oldest inhabitants not excluding leaders of the Portuguese and Eurasian
communities. Among professional men I have derived very great help
from Captain Hand (who had just finished an excellent new survey of the
port in, to my mind, an amazingly short time), from Lieutenant Clarke, the
Port Officer, and from Mr. Sneyd, whose home training as a Harbour
Engineer very specially fits him for this charge. I also interviewed,
more than once, Captain Winckler, a notable retired Master Mariner, 8
native of, and at one time Port Officer at, Cochin. Among senior
Engineers Mr. Browning kindly came from Trichur, Mr. O’Reilly, Execu-
tive Engineer from Cannanore and finally the Chief Engineer from
Madras, the Superintending Engineer from Coimbatore and Mr. Bastow,
Chief Engineer from Travancore. These favoured me with consultations,
allowed me to assist at their official inspections and, at a final conference,
drew up notes of further instructions for completing the whole case. A
typed copy of my own private notes is appended.

17. It seems right to say here that the stress laid by the Chamber of
Commerce on seeing the place in May and June is apparently not based
on any notable change in the bar at that period. That, especially against
the ebb tide, the sea is then so heavy as to “trip” on the bar and
makes the working of barges quite dangerous ig a fact of which ocular
demonstration is superfluous. It were nevertheless well that Mr. Sneyd
should put this action on record by means of photography accompanied
by a return showing the amount of hindrance to cargo working aotually

incurred.

18. Most of the following statements regarding physical facts come
hich I am not in a position to verify. Also it
may be that in some cases I have misapprehended the authorities I rely
on. Consequently, in matters relating to local conditions and indeed
all statements not explicitly based on my own knowledge,—I would beg
the Public Works Department to kindly verify the alleged faots, names
of places, etc.

19. In concluding this pre
whether named or unnamed ahove, .
which enabled me to get through so much work in

fatigue.

from secondary sources w

amble I wish to offer warm thanks to all,

for the kindly and capable help
the time with so little

N II.—THE BACKWATERS.

0’Shaughnessy—vide Government Proceed-
__allows that these backwaters drain and
iles of low country in addition to an
1at the rainfall touches 120 inches

‘Whether 5,000 miles
his connexion Mr. G.

Sgcri0

20. Drainage area.——Mr.‘
ings of 2lst December 1869
partly cover. some 5,000 square T

undefined hill-tract area. I am told tl
over the lowlands and some 950 on the uplands.

includes the Periyar Delta is mot clear. In t
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Robertson, H.
» ﬂrb()lll‘ expert “ . -
affect Cochin f pert, allowed in 1871 that the soutl

\ * re
& minor Tidal ;T()(’;:’;i:li“”;) do the r}nrthorn and said th'alt ::l::t '}M;\"‘i‘ivlaiill
;}orthward 0 8y to Wll()ll: a\:?i]({{ &::1 tlcdall if not also all upland discharges

ilis on the oth > e Cochin outlet.  Mr. Smj
er h; . . Mr. St l
from the Peri),m.h :“)?”'"clme to allow that a c“nsid.sr,,}l,lll:‘;i?;:,dS:}:::::l
incongistent with thélpx;.tt()m"ds Cochin in high floods. That is not
Mr. Sneyd, so far ay t} hlence of t!)e “node’ which Mr. Browning and
regarding the node’s 1;(;%::&30;:1 13 concerned, have verified Theg facts
in . 7 an acti . . .
b, ) .

21. Detritus. -It i
14 stendfnstl)' helieved luc..]]). that the enormous

denudation of gneissic s, )
areas cannot fgil o d,‘i‘:}‘f .mtl._]unglu-humus which the shove drainage
that none ever reachey .fl ,dr'ge b all trapped wirhin the backwaters an
allegation is one of £ECI:L.C()ClllI\ gut. My present attitude tuwurd; this
either credit the alle (;ncn] agnosticism., I find it equally difficult to
From a wide intimacgewitf}?cm or to diseredit those who assert them.
asgert that the persistence of other (e.g., Himalayan) rivery 1 confidently
Gut is not incompatible '; great depth in the ".pnt hole ” of the (‘()c}li;l
while the river iy in fi ‘;”t] the-p“‘.‘\.“ge of huge volumes of heavy detritus
oo T think it a gine qut non that the(ff:\('.‘ts ((»f this

p (f t]le case bhfl“ I “ it 1l S t A) ()' (llll\ m [he w1
alt ) )¢ 1hves > A
gl [§ cien lﬁC.l“ n

22. Gaugings.— ) .
subject of cgmf: to g”‘::: agreed in our conference of 5th February that
or fluvial, the velocitiey nment sanction, the rises and fally whpt‘hér tidal’
be determined for all qt;;’ sectional areas, salinities and siltages must now
was also agreed that t‘hp gey and seasons th rongh at least a wﬁ( ] > l! ' It
because in these cagsey g'“lgo.dut,”m must he absolutely un') ‘ ,\(‘M"- ble
thing. I think th‘atwt}u ‘l”." slight error in levels can viti 'l:n];vuc h}l )l(‘
I forgot to say at the c]e f‘elp of the G. T. Survey shm‘nld ] .u ( |t m '“l:“d(
there and back) to Whi;);: (t)}:e“ce that the distances (both ou rt‘md)e:l ?\':: acnd.
cocoanuts, should he fre e currents carry floats, such a}q o ‘t:“ e
JSacie I sugpect that the 2;;(;“:!}' de.tpr'“i"(“‘ at each gauge S‘tﬂTi():ll t“'Ix;:j'ilr:a,
than 12 or 15 miley from Coccl"‘i's tidal compartment rarely e‘ten(]'s [Frima

23. Gauge stati . )
head of Ven?banamﬁ‘:ko’rlhp. (‘»Onfer.encE, snggested that the gtatj ¢ tl
should be warked hy Ty ).emg mainly of interest to Revenne ll“t“} e,
fg(li- Sne}:}l’. Mr B“;'t”‘;ﬂ;\i;:c;:]:;d(;m(‘i“l5 under occasional ml}:::\'i:;:‘)‘l:l;s\:

uces the work : y agreed to this ‘ : 3
stations, one at the 2fxt;:tp f:(;lr;‘i}‘l s]m}ff on the sm:tl;(:::rxr;:\{i(l\(l;::'tl:.r t(:r tll:tv

e lake and one at a point marked on the

plan where practic
all
concentrated in one th{o;:the whole of the southern hackwater is shown

have, in Mr. Snevd | j .
» 1N one sense, two northern t‘ leyd, if our views are accepted, will also
speaking, a gau stations. The upper of these 18 nu‘t qtrictiv

P ge-station hej

; in .

va}'mtmns in the. locus of the m)(t}l concerned with observing any seasonal

point of some dlmculty There Py The location of the lower st'utinnkiq a
’ I n !

of channely and it seemg likel o single throat in the northern system
W&tel‘ways where orossed h y \.ve shall have to gauge all t ¥ .
Ernakulam railway station tY & line extended. roughly, W Vl{se rfnmn
importance to this 0 some point on Vypeen I "ti:\c-h : "‘;"‘l

. : ¢ *h specis

is )zl,l't, Of 'lle ‘I\ i i 0 0 Te ]St the
1 1 veﬂtlg&tlon f r tw asjons. Fi
]

. followed by Bights’
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the Cochin shore of the gut half suggests that the northern
discharge is heavier than is generally supposed—and secondly a question
may yet arise of diverting the channel now immediately east of Vypeen
and driving its discharge around between Candle Island and Bolghotty.

24, Gauging the gut.—The Cochin gut offers a normal example of not
uncommon phenomena. The various backwater discharges have for ages
heen so oriented that they concentrate in the Gut and scour a deep “ poy
hole ”” from which they presently diverge over the bar. Just here it is
noteworthy that where a few weeks ago, Captain Hand, R.I.M,, indubitably
found maximum depths of 60 feet,— Lieutenant Channer in, 1883 found
55 feet and earlier (according to Colonel Sankey’s Teport of 1881) the
charted maximum was only 48 feet. These figures give room for the
supposition that the gut-scour deepens pari passu with the rise of the bar
outside in the ratio of quite 4 or 5 to 1. If that is so, I foresee no small
risk of the Cochin shore at the gut being some day undermined.

95. T hold it absolutely necessary to regularly gauge the velocity,
calinity and siltage in the gut at all depths, in all stages and geasons but
I anticipate much difficulty over deep silt gauging. The coarse materials
found on the bar, whether they come in from the sea or run out from
the land, are gure to crawl so close along the bottom that ordinary silt
traps will fail to secure proper samples. I have heard of lobster pots being
used in such cases but don’t know any details. It would be a comfort te
find, as we may, that variations between 48 and 60 feet depths are more
geasonal than secular. It seems likely that each of the charts under refer-
ence was perhaps only sounded once in the course of each survey possibly

under differing seasonal conditions.

steepness of

Sgerioxy III.—THE EROSIONS.

96. Secular changes.—I do not fully share the more extreme anxieties
to which sea erosions have given rise, although I confess they are more
than sufficiently alarming. It seems to me axiomatic that the land as a
whole is encroaching on the sea along this coast. If not what becomes of
the denudation from hills scoured by over twenty feet of annual rainfall ?
All of it cannot well land in the backwaters which seem to mainly
accumulate light manurial silts while the heavier stuffs pass on. It seems
certain that monsoon gales produce waves in the wider backwaters, but I
do not gather that these, as in the Sunderbund channels, throw up sandy
heaches. Whether they actually do so in the Vembanaud lake should be

recorded.
27. Hypotheses.—1 rather lean to Mr. Browning’s ingenious view
that certain rivers throw out submerged deltas in the sea and that these
lls” which are inevitably

by dint of outside littoral currents, extend “ Bi -
. ? running more or Jess parallel with the shore. The

he long run to segregate new backwaters from the
fortunately are of more academijc interest than
tion, or even century, is likely to see the
thig idea by way of explaining
diately north of the Cochin

Rills perhaps tend in t
gea. Such theories un

practical valua. No one geners [
whole process completed and I only mention

hypothetically the present situation 1imme
entrance.
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28. The Vypeen divide.—Whatever connexion exists hetween the
discharge from the Periyar at Manambam, the original mud-tlat anchorage
off Narrakal and the gradual southward extension of that vast flat, it
geerns certain that the extension has cut off Narrukal from the ses and
has moved down the anchorage to Malipuram. The flat constitutes, ez
hypothesi, a Bill and it is undoubtedly succeeded by o Bight which. at
least ever since 1835, has continuously worn away the Vypeen ceashore.
We don’t seem to have any express technical terin to deseribe a compuras
tively narrow width of spit which segregates the sea fromn an ad jacﬂ‘t
backwater. For convenience I will here call it the Vypeen divide.
Aoccording to Mr. O’Shaughnessy’s map, made in 1869, this divide has
worn away from over a mile wide in 1835 to a bare 100 yards and 18 now
mainly & mere super-bar. The 1835 shore line was presumably defined by

Lieutenant Robertson, R.N., who recorded 15 to 17 fect of water (perhaps
according to the tide rise) on Cochin bar.

209. Foreshore protection.—For quite fifty years the Cochin sea face and
the Vypeen Divide has been under more or less continuous treatment.
The primary objective at Cochin is to conserve urban British propertY
while at Vypeen, where practically all the land is agricultural and owned
by the Cochin Darbar, the main object is to keep the ses out of the
contiguous backwater. At Cochin Mr. O’Shaughnessy’s dietum of 1869
still holds good—"There is nothing unusual in the 'mpid disappesrance
and equally rapid reappearance of the (super-bar) sand.” That is quite
reassuring at Cochin where the gains overbalance the losses. How far the
favourable bulance was justly attributable in the sixties to Colonel Walker's
revetment near the lighthouse, or in the seventies to Colonel Farewell's
groyne A (which he credited with widening a mile long of heach of 101
yards in one sgeason), or always to natural causes. can no wmore be now

determined than the future persistence of existing conditions can be
guaranteed.

30. At Vypeen, where the losses prevail, the dual persistence of
Nature’s successive attacks and the efforts of groyne adherents nre equally
notable and equally difficult to explain.  As the originator of the Bell
Bund metho(.i, 1 can speak of River erosions with some authority and 1
sqspect that in some ways the case of Sea erosion ig analogous.  The cases
differ because in vagrant rivers the attacky are concentrated (often within
one month of the year), are exceedingly virulent while they last, and are
invariably delivered longitudinally, in-pumllol to the bank. On the
contrary, sea erosions, while infinitely less virulent, persist through
the whole monsoon season, attack the shore inw more or less obliquely,
tll'tmsverse .d}rectiun and exercigse coincidently, a vertical component by
3 (:eesmit:t nm.r;g-f;)rci-wash and then falling-back-wash. Cun‘SPQ\lP_m‘." it
e et quite follow that & treatment may not succeed in this case

thong it may fail as badly as I have seen every sort of groyne protection
fail in the Punjab rivers. )

31. The truth, more or less common to both cases, seems to he rhat
groynes and similarly light defences only suit instances where Nature
occupies a semi-neutral attitude and is ready on small provocation to adopt
either of two alternative courses. Where Nature is approximately neutral,
groynes oan undoubtedly help her to, so to speak, make up her mind. When
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. . . . ¢
Ilﬂtule ) t(' (’t}lel thel[ u)lalllllllty all(l I)X‘Ogl‘eSS are won lelilll
and ] t ﬁot g 3 i . >
Whel‘eas mn the con t!‘tu'y Cabe, the GIO ’ ners allt 18 a]wa) 8 Dse]eSS a:]l(l nOh

uncommonly harmful.

’ ‘ho seems to have closely obsex.'ved the
g o do 5 e the oo, B 1 T
;fg:ir? t?e\éiiii::ol: otfhfi'tiolxi'a,lleZlurre-x)lttsl aya:‘}tl efrogz:(j;i::; eolzbi)sigre;;lyo‘{(e;gx
‘;g;are}:tel yaxil(s);ﬁ;sftal?:zr;nef;:eaclzub\ﬁei?:\ lriug*} fﬁhe?o;;fi»coﬁ tglfzs c;g:
oF o i;s ﬁ'”:t riqf Im)tof?afrrfl:etrll::(i“gf({ etlzz};té 151: eeﬂect%f every sort of groyne-
i)vfo?l:l fv}?e\ne ~Seri%usly attacked is invariably harmful and ultimately

intensifies the ills it was meant to repel.

i d as a very characteristic ep.isode.
2, T;lgﬁf;“o: mcgisln‘]‘al);mieou(iuco(:lmittee » ofy two R&ilwa)t Engineers
Barly 1 i :ndp; Master Attendant reported that “ fi;t the tm.le of th?1’1;
h“ofn”Ma‘th:?uar the action of the existing groynes was most satisfactory .11
T on theyGovernment Order allowed that “it would appear al
TllereUPO{{ of further gerious encroachment of the sea at present 1,s’
apprehensiot and therefore work on the groynes may be stopped.
removed b t same year Mr. O’Shaughnessy reported that the groyneis
By Deer (;rs(; or worse and recommended reverting to Co]one.l Walker’s
el a(]il 1;59 ietment. In reply, the Government, appalled not 1mprobabl,y
AR ;te deferred action for Mr. Robertson the Harhour Expert’s
ﬂt't}le -c?m)t AMr. Rabertson, when he came, declined.to he drawn into
::pllm”; ' ul n; ‘d;e grnvnes.” The subsequent history 1s one of successive
the b - t‘)) \ :omedatone and others timber, some hlg_h and some low,
Y PmJ(tch;;sLshor’c and so on, interspersed with oc.casmnal attempts at
- ]'Ongi):tween grov)nes, and with repeated all?gatlons that' each last
;Z?\T:el‘nv%us due to easily remediable defects of design.

. 1iooted above, my river experience is obvigusly
'34. o 1}‘9850115 I}):I;ﬂyp{zixllc; tf(i)resee tl;at,yfor instance, Mr. Browning’s
of little Ls¢ 1ere.‘ ning would cost quite a lakh a mile of shore and t}.lat
‘?‘;{gr;‘li\t forth of Madras may easily cost three.lakhg a ml,le{:
revetment (1) ’t gee my way to recommend either, or indeed as ye
Moreover, 1 (lon T};ie season is anyhow too far gone to 1nt1‘0duf§e any new
anything ut. atl Iweée stone revetments have failed here mainly becau?e
scheme. v f}ar T(S;“ ‘an"d huee voids between the boulders al}ow forewash
they huve bo B0 1ng the s;n::d all overthe place. As gmted in conference
and baclewust '( ilgre had more than enough of starting fresh hares on
Lam S h(;“ei ng and want better information about the actual con-
“{i F“Pmndum) e gensonal changes. Marine surveys, soun.ded onl)'v once
ditions and the'? of years, may of may not give us the information Wfi
after a long w.rmble ‘ie wa:nt gections taken (l?y the level apd stafi) a
ne'ed. ; 1t }-)mcn.ca]s -;;1(1 different stages, extending on fixed ahtgz\;lcsen zoitiﬁ
bne.f time mter\“q t(;nth-P‘ms of a foot can be read. We want these ot
far into ‘the sed tk\'- een, both where and when accr'etlon 18 %amm.g and
uth(?lochm 2_\1“1 ii:t ri%\«}) bn,T whether and if so how this can b2 done 1 bac
while erosion 1 .

i al experiment.
weather remains to he determined by actual expe

proposed n
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35. Irruptio

deleterious Iio ’t‘i’]e"f(f/celgea.——l doubt whether sea breaches are quite 80
doubtful if the Crug M(?lc NNoentrance as iy commonly supposed. It is
deep, and remained Olﬂgre gap which was 900 feet wide, some 22 feet
to the bar.  After somgeno’:(t"?? seven or eight years, did any serious harm
wad ultimately closed 0,1) ering WM} sile groynes in echelon, the gap
sand-bag dam that w;\ } peremptory instructions from Gnvvrnn:ent by &
closure did not materi-su).l.}h in a month’™ time. It is cortain that this
admitting the fact thll -‘h““_l)l‘nve the Cochin bar.  Mr. (i. Robertson, in
from the Souﬂ]w}u:d ()l}l[g t it dune to most of the ‘\ur-sc«mri:.ng force mm’ing
had occurred as far sou t]e says explicitly that, if the Cruz Milagre breach
the entrance, the -C“l}} ns]n was actually north (about 11 <en fniles) from
I cannot subscribe 'r((; “:, o \\'(.mld have shoaled to hu]; its then depth-
saggested, the P"l'“mnun. | SWeepIng a4 statement as that. A already
the COH\'erging nrienb“({‘ of the Cachin bar ('('ppn({g for the most lmrt on
possible but not likely th-“n of the decper buckwater channels. It is
Cochin tidal prism. ) T¢ tl‘l"tst,“ )‘)n-a(-h may S0 occur as to serionsly tap the
we ought to he pl‘epared( w;‘t‘}” }f“Pl"’“S I wish to leave it on record that.
nearest to the breach ay to is ],‘ projects, for so damming the backwater
An Instraction to thiy eﬁ'ec:s” :‘t]e 1t tidal reach from the manin backwater:
erosive danger point whicl with regard to Vypeen and also perhaps to the

neh exists, Mr. Browning tells me. snfuv felw miles

south of Cochin mi
might well bhe \ ;
these extended investigntion;xt added o the instructiony finally given fof

36. To concl ;
ud vots
1 regard the risk: 3::: St:OCtelnn..of my note, I venture to sav that n]thnllgh
:‘:&I)Osed, I consider it absol:?;]()nsfx-lfur less imminent than some have
ks .

ng on the bar at Cochin until {merli: i:o embark in any serious under-

risks fro i
m erosion are absolutely under eontro)

Secrio
N IV.—Txr Bar axp THE HaREBOUR

37. Hydrogra —_ i
.embouchu!rl'e. gAgﬁg-co{lI‘hp}-e 1¥ nothing abnormal about the Cochin river’s
nto a semi-ciroular ha eoting the backwater streams in a ‘t’ 't”? r ut
mile and therefore g )err" “}',hmh hay, roughly speaking, a r'“‘%‘“ lf “}"S (; »
le; }})llﬂn differs S()nxelvilxl\lt) fel'ro‘m0 fat:lmp- "f””' The “V’t‘”‘l‘"h“l:"‘o“f':;‘(:‘uh“r
ghtly from the southward of W(:g::“;}?i]frfgl::):gl:;‘ v;‘;::‘*i"}?tif)}ll, (;(;minogf
) v e shoujder
on the bar iy Cnn?lfiot];?nltdt;) the right (northern) shoulder.
distribute thon i, }\0 ¥ the volume and velocity of the
the bat acesn Osc rge over the bur's entire periphery.
h of the e, e: 1t:~1’ seaward face. Consequently the
eagon, the depth ey S]“ley increasing and for that,
pth grows proportionately shallower.

38. Bar e
: ’ rata.—8o § .
Seven or eight feet of cOi:‘P"S(\ﬂs the borings have gone they show about

I : . Nd .

bf this condition continuey t},qmd and shells overlying stiffish black clay

ar has never heen deeper roughout we may sufely predicat is

clay must have leen per than the 21 or 22 helow dutl'lllpf ‘tc? f‘ tlh'mllxﬂilm

restricted to the r Ol’lgmf;lly seoured out.  The | noes in Bond re

start dredging ¢ pez;;ttl'culn.r alighment on which ,\Irle(':\(::;mlgﬂllm hund me
perations, but I have asked that t.h.e borilx)\)g: ((l)’r'Opqse]g ;:

priokin

the normal semi-cj
emi-ci
The mean depth rele and tran

ebb tides which
All additions to
radiug and lengt
if for no other r

perfectly clear that all posS”J]e i
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if they prove easier) shall be taken all over the middle 90 degrees of the
gemi-circular periphery. At present I am neither prepared to accept nor
disapprove of the alignment now in question. The sand so far found is well
suited to dredging operations and so indeed, with proper adjuncts is the
clay underneath. I see no room to suppose that there is anything harder
than this clay under any part of the bar, but this, like other points, has

got to be established before any overt action can be taken.

39. Dredging problem factors.—It will clear the air to say atonce that
this bar can only be treated by a hopper dredger which carries away her
spoil in her hold. The idea of landing it through pipes is, here, utterly
illusory. So is that of delivering it by relays of dump-scows while the
dredger keeps on digging. Dump-scows can no more live alongside a
dredger on this bar, in even moderate weather, than iron barges can live
alongside ships in the offing. Neither can we predicate that the hopper-
dredger can carry her spoil into the backwater for reclamation work. She
would have to contend with strong tides in narrow water and would
assuredly lose time in connecting her discharge to a shore-pipe. I take
it therefore that much, if not all, of the bar-spoil has got to be dumped,
or perhaps better pumped overboard, at sea—where and how far from the

working-ground remains to be determined.

40. The daily outturn of work will obviously depend on the size of
the hopper-hold, the distance to the dumping ground and the speed of
the ship. As, however, a higger boat needs more propelling power she
can utilize comparably larger pumps and it follows from this and other
less obvious considerations that while dredging the same stuff and
steaming at the same speed to the same dump-ground a, say, 2,400-ton
hopyper (the size I here incline to recommend) will deal with her full load
in exactly the same time as would a boat of half her size. So far there-
fore, caeteris paribus, the day’s work varies directly with the tonnage of the
Within limits, the first cost of the bigger boat is less,—her hull
d she costs far less per ton to work because much same
ded for either dredger whether larger or smaller.

vessel.
is more durable an
superior staff is nee
lity of stuff to be dredged affects the outturn very
to a smaller economical extent than may be generally
Chittagong, for example, we at times encounter stuff, of
» nature in water, that takes five hours of dredging to fill
At the other end of the scale some stuffs settle so
glled in one hour. Here, however, it were
five times the former outturn. We have to
travelling and dumping, which we may
fairly take at three hours per Joad. On this basis, while the most volatile
gilts T know of yield one load (ez hypothesi 2,400 tons) in eight working
hours, the hest we can expect would yield two loads in the same time.
In sh(’)rt, fve times better stuff gives only twice as good outturn Eight
hours is quite a fair day’s work for a single crew. The rest of the day
goes in raising steam, proceeding to and from the work and the anchorage
and in making things snug at night. Speaking of the crew I note that
in this climate the whole lot must he accommodated in deck-houses and

gheltered by standing awnings.

41. The qua
materially, but
supposed. At
very “ volatile ’
the hopper—hold once.
readily that the hopper can be
wrong to imagine that we get ©
reckon with the time spent in
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42. The time
act - wne
(lly spent over travelling to and from the dump-

ground depends o
N oon 8
AN engines a:-l:]( };\urnml spred of the ship. ay conditioned by the
would have to he dock.e({tte.ﬁleunness of the hull.  In this case the ")""‘ei
.She will need a triennial n\flr(;e &1)'9“", presumably at Bombay, where also
i and ap e . erhanl, most likely, bei i o
e oo ¥, being Government Tty
on further delayy er(\tl.‘c-(l. of the Government (luckgvur«l I n:'t"l 'l:r'(;l‘?‘“:li
make Indian drc;(‘gir‘ ailed by accidents of sorts.” These thin : help to
the necessary empluygx :\;»rk very eostly, but the main factor g'?“smls in
mote ooty emp a"Uie;l\ q.)f lngh-pmd Europeans who are i"(“’i“‘bly
repairy, etc., to Bombay or gll;}]“l}: than to push on the work.  Resort for
ment of an off hay or Colombo involves, f \ - '
r— Pt 5, for example >¢ -
with a slnp master’s (‘vrtiﬁ,cnv W b ; ‘”“ :““‘”";'}t
ate, ¢ have not yet I

on any quite satis

; satlsfactory wav .

. Y wav oo . .

would, by piece-work, ay of paying our d [(ldgl”g staffs us a contractor

43 ])red y
: ging duty.—Ry .
}'ec_k()ned at 50 cguhic S{H‘t }:g ll(u\g‘-ostu\)hshvd custom a dredging-ton is
it in this case, some 12) WOpper capacity, representing, we may take
criterion 2,400 tons will eq ct“blc feet of solid measurement.  On that
through this bar to 3¢ fegtu;‘ e 30,000 solid cubic feet und a cl.nnm-l dug
six-to-one slopes (which i elow low water with 600 feet hml~;\'i‘ltlx and
gé)uld measure some 54 0()(;”8:;“" t]ho steepest angle of repose in the gu!)
feet de a0 D00 eubic feet 3 ; )
ith and 9 A v teet, On reflecti .
(‘hanges to ‘}‘(mh]p th(‘-“([) fe e»t. bed-width wre needed i:'l:{l :.‘:“ .:.,;'Mﬂtlt;‘:
60,000 per warking d . oresaid quantity.  Even 54.000.000 }lu' f tu t
f{resh deposit Whagtso:iel(-“n the }\{)lp.(-l(-ssl)- nnpmcti(':ul u;...”,,;‘,l‘li,n,t t;1:n ,?0
ays to shift. A accrued in the time) ' .
g . 8 we hav would tuke 900 workin
ettin ; e nowhere vet s '8
garatige{]::r}e’]ltn m;md figures, than 180 dn:':'c(;eeqkod, so far as I know, 10
¥ sheltered waters T d ys wor
ean count on mo S, I doubt here if, allowi
re than 150 dave allowing for the :
channe[ would ()cc“pvuzml.)g ({uy,\. On that shnwinggt}“. hj:\» 'I;IU.HS‘N'“‘..K\“?
the bigger channel twic ¢ 2,400-ton dredger for four years N i 5”‘88“ . ll('
e as long, apart from clouring.n‘ \ilt‘:;( phvion
oS AgesN,

44, -
dredgerI ha\e; gone at some len
g working because I wisl
f(f)m{nerce, to verify my nt
offering these depre

Per annum, in cotn-

g:)‘:'t})]‘g’ .dt‘tu“!i of my pxpprience with

statements an 1rocu\ ernment and the Chamber of
* (4] Y

catory forecasts ez cat}zpd%-';m that I am not merely

45. Th
F. e entrance.— P
merit of me = From a Harbour Engineer's poi
rely dredpi T r lingineer’s point iew i
Walls,dredging doos 5(\28: consists in the fact, that ”Llik( (;if \llm: a main
‘o ' act, . " -
Tent. If the dredged a‘l;.gl)\“cmt,ly commit us to any furenrt,l(:\ino(lm:;;ng
1t without . ent proves g
1 ut serious ha 3 wrong, we can abanc
information Dot fee;-i'::- .As.already m(licuteéi I need ':‘mrlmt\ (;r change
. 1 > ’
and, in my view g Justified in recommendin : B o oal more
line of leact 1 “"t nothing but extended « g any action whatever,
. eslstan :
Campbell concur in o0 can be found. Messrs. Parkes, Matl
seaward, but Mr Brl(‘cofmuomhng AN entrance running di: lt'?WS "
o . ( . .
still favours an a“gnm:?tm]g" Some time ago, favoured m%d (‘nox(t: i 0‘}1: t:\,
th.en turns towards the nnr?;hmh starty outward due west from tlh:(“‘ t M‘d
gllll s}\o&y that the cecand m}-I It.‘;x‘my he thut dredging. while in p:(‘)lgra:q
e conditiong . X wwsibly some third gl At e
which wil b ) ! urd alternative alone
1 assuredly develop as the operationy Im);:esl)eﬁts

xp(*rlonc(» can })!‘ﬂ\'(‘ Wh(‘re ‘he
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1e entrance should aim at a depth of 33
e following considerations. I suggest
May onwards, will assuredly run

46. I base my new view that tl
and a bed-width of 200 feet on th

extrs width because the sea, from
swiftly up the middle of the deep entrance while dragging on its flanks

and breaking along its gide slopes. The breakers will surely pull down
large masses of sand, ete., which will assuredly, as elsewhere, create lumps
and patches in the fairway. Assuming we want a safe passage for ship
drawing 24 feet in a sea with a < heave”’ of quite 4or 5 feet. I hold that.
33 feet dredged depth will not Jeave too much room for such patches and
lumps as 1 anticipate. These will develop exactly at the time when the
dredger would find most difficulty in tackling them. I am not here
immediately concerned with asking whence the bar sands originate. That
point will be duly investigated, but the fact in any case remains that,
wherever they come from, they necessarily come during the monsoon.
Personally I do not believe that any monsoon bar-dredging can be done.
47. The harbour.—Mr. Campbell is quite right where he allows that
deepening the entrance is calculated to accelerate the force of the tidal
waves. It also will vastly increase the influx of ground swell, a point I
have just dwelt on. Both actions are liable to lessen the present safety
of the anchorage within the port. They may even tend to endanger
Ernakulam itself. The waves can only begin to dissipate their activities
well within the gut where the main backwater channels, as viewed with
one’s back to the ses, widen out., When Captain Hand’s new chart has
been lithographed, the Marine Department should be called on to show
where, with or without dredging out fresh anchorages, it will be safe to
lay down double moorings for ships. The idea of moorings where the
ships must keep always ander steam in the monsoon and where the working
of harges may be difficult doex not commend itself to my judgment. So
far, even assuming we can bring the ships in, I see no finality about where
they are to lay. The bar project is, to my mind, as yet so exceedingly
nebulous, and harbour proposals so obviously for primary discussion in
the Marine Department that as yet these are well outside the sphere of

immediate examination from the engineering point of view.

SgcTioN V.—SUMMARY.
n, I may here perhaps revise and reiterate the gist of
lusion as already outlined in conversations with the
f Engineer and with the Chamber of Commerce :-—
ary on every nccount that the peculiarities
forthwith be exhaustively explored and

4%, In conclusio
my ad interim coNC
Honourab'e the Chie

1. It is absolutely necess
of the backwaters should
recorded.

jon of the various evosions, both

II. The treatment and segregat
ve at Vypeen and where threatened at other points, have got

to be set on a definitive basis. Until the Government can feel absolutely
assured that they possess the means of infallibly dealing with any possible
sea-hreaches it 18 idle to regard costly improvements on the bar as within

the sphere of pmctlcnl polity.
IIL. It is right to go on investigating the bar and its conditions
although not to spend money on par-works. I have told the Chamber that

where acti
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the ultimate feasibility of dredgi

all seasons can o ¥ of dredging the bar to admit sea-goi at
authorities conc::'y;el;e Zstnblx;&hed'by crucinl and costly (:axﬁ::fe:t:a m;frs the
merchants are pre sred .tg‘, the Government, the Cochin Darbar and the
pl‘eliminary of enl, lovi ° Stf“ke 15 lakhs, say 5 lakhs apicce, on the sheer
dredger on this ba})—?v):e'}f’ In the first instance, one l:!-wd ton hopper
any valid progress. Such and good. If not, I see no pr;)spect of making
mean that g Becon& and 8uccess as one dredger can show would at best
to Keep down tho | oo\ not unpr.obably a third dredg“. wounld be needed
think pay for s d:e(lin perpetuity.  With 15 lakhs, £100,000, we ean I
amortising the prime c(;getr plus the capitalized value of wo;king and
can be established it wil? b It she fuils to show that a deep-sen entrance
V6 U8 say two or thres f e of little usge, in my judgment, for her to only
dredger she could b ee feet nore depth than at pres‘en,t As a hopper
reclamationg. She wsu](()i but little use to either l);|r|)ax;‘ for eﬁ'ecrt)i}!)\ﬂ
gear and most likely her dneed to }’,e fitted up with costly shore-pumping
way. I doubt if shs ](xi'uught will be too great for employment in that
much. would sell second hand for more than £10,000 if so

IV. Lastly there i
Successfully effef:ted, fntls fluich oo to
harbour and margina

fear that deepeni i
_ pening the entrance, if
y greatly lessen the present security of the inner

1 vil
ment to show where tg;;llﬁfu?gdlfl%v}ms. t 1t up to the Marine Depart
j05e to moor big ships inside. I am

not now pre
pared to suggest
sequ . gest any comprehensive i i
quel to a very hypothetical entmmcel ensive inner harbour scheme in

15th February 1913,
Jas. R. Bi1.

0 der—N ) r
Recorded. rder—No. 861 W, dated 29¢4 April 1013,

2. Th i A i 1 raere \ ( ﬂte(l ;Ot
e n eSt gﬂtlons (o] d Ld in (J‘ 0 \'0 ]" " \‘ ‘
- g A . 00 .y ¢

date Tese . d for another year from the

in his report. The éu )err?ttsum.m““ on the lines descrihedyb Mr. Bell

revised estimate of the Icoe:: e;ldtl}?g Engineer, IV Circle Wi]]ySll‘);Ilit a
; L. o » investioats L

pending submission of, and sancti;nm“sngm‘on and he is informed that,

t .
he present staft may be continued to, that estimate the employment of

(True extract)

-

. s C. A. Swrn,
@ Baperintendi i e

»” M‘}'if'e DeP:gmn;:?“Ber, IV Qircle. v Gomernment

»  Political Departmant

»  Resident in Tray,
ancore and Coohi .
Oopy Lo the Ei“‘ﬂeial Deparr.ment.oomn (throngh the Political Department).
”» ocon -
" Chmn&:&n: fienerul (Order only),
Col r of Commerce, Qoohi
» ollector of Malabar, | o
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v
G.0. No. 1267 W., Datip 7ri JuLy 1915,

Reap—the following papers :—
‘ @)
From the Supg. Engr., IV Gircle, dated 3rd September 1914,
No. 1667 W./611 P. '
r. IV Circle, dated 21st September 1914,

From the Supg. Engr.,
No. 799 W./611 P.

(ii)
Letter from J. M. Parxer, Esq., Superintending Engineer, IV Circle,
to the Chief Engineer, Public Works Department, dated Coimbatore,
the 21st December 1914, No. 1083 W./611 P.

our Memorandum No. 1249/Wks.-B.-3. of 25th
he honour to forward herewith the final report on
tions prepared by Mr. Campbell, Executive
her with the charts, plans, ete., drawn
up by him. The investigations were carried out strictly on the lines laid
down, and the report and its appendix deal fully with them and with the
conclusions deduced from the results obtained. The main object of the
investigation was to ascertain beyond reasonable doubt whether the condi-
tions prevailing at the Cochin bar and entrance are or are not favourable
to the opening of a chantel through the bar of sufficient depth to admit of
the passage of ocean-going vessels, and specially by a study of the natural
forces at work to ascertain whether such a passage would remain open or
whether following the ordinary laws governing the formation of sand-bars
it would close. I need not recapitulate Mr. Campbell’s arguments—wvide
his final report and the appendix thereto—paragraphs 6, 7, 8 _and 10—
by which he endeavours to prove that the conditions of the Cochin bar are
in every way favourable to the proposals, but I am myself convinced that
his arg.umer;ts backed as they are by the r.esults of the observgtipns made
during the last two years are in the main sound, and that 1t 1s beyond
reasonable doubt established that the Cochin bar can be .opened and kept
open with very little artificial assistance to a depth su'ﬂiclent at all stages
of tide to pass ocean-going vessels into & harbour within the lagoon. Once
this point is accepted the question of the suitability of Cochin as a port
settles itself, for no one who has visited the place can fail to be impressed
with the extraordinary natural advantages which it possesses. The back-
water is a vast lagoon which only requires qred ging apd Jaying out to form
a harbour for any number of vessels which may ride secure ab anchor
there. On the economic aspect of the scheme I have nothing to say as it .
is entirely outside the scope of the investigation which forms the subject
of Mr. Campbell’s report. As regards the future, the first step towards the
realization of the scheme of Cochin as & harl?our has alread}j been taken.
In the proceedings of Government in the Marine Depa.rtment in their Order
No. 366, Marine of 94th October 1914 (communicated with the Chief
-Engineel", Public Works Department’s Memorandum No. 8458-C. of 3rd

With reference t0 ¥
September 1914,1 have t
the Cochin harbour investiga
Engineer, West Coast Division, toget
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November 191.
914), the proposal to hire the dredger  Jinga ” to dredge
. ) [1] It

open the Cochj

mn })ur
Campbell’ was agreed t
) S report thi 0. As stated in T
Important Stei) in thi litl.rt of the work though actunli 1’1:"‘::‘8:1:’}: ?n((l) fmut;sé
compared with the workntiui:r{ of the harbour will bq)‘ » ver as:null item
?ftterdcompleti"" of its worl? 1(0:',”\'ll-i the formation of the ln{rlmur itself.
xtend over mur m the bar which will’ S .

: re than tw uch will'not, 1t 1s dered
em]l)loyed at once in d(xetl“(::'t“ tlllr(-e months, the dr".dg:_:.cr‘?f:l]d be’
anchorages so rening the la .

. so that the goon near tl ' .
possible délay Aqﬂ:; lnu"lx)ur may  bhecome uper:;(t,i\e'm“ilt]f( t;“ {:;:::
. s e W 1

f()l‘mulate any bm}msxl gunds further "IN'l‘u!iun.-« I (‘n( 1 ‘t l xe t to

Mr. Campbell. I o ‘,’l’ OF even to review the scl 1wt attemp b

. ons R - scheme skete
too large and vi sider the formation of the | eme sketched out 2
View of the \lFal & question to he e harbour proper to be far
vast interests whi

I have no hesitation in‘ s which the success of the scheme w 1 invaly
k"OWledge shomld 1 recommending that from (]h eme would involve,
he brullght to bhear on !Iuw :turttthrﬂ-(‘hl“ﬁ ;'X{)ert
> matter, and  that 8

comprehensi
sive schem
e
rawn up. based on the best advice obtainable should be
ahble shou

left . .
to amateurs, so to ’l't‘*‘k: and 1n

ENCLOSURE.

Final re )
port on the (ochi

e Cochin Harbour tnvestigation from D b 12

to Murch 1914, n lecember 1012

This mvestigation way ori

1 - e ! . g .
n G.0. No. 1356 W, d*btedg wily sanctioned for o period of six months

the recei J0th Septe )
contiflcuet:tpif):f tfhe late Mr. J. R.JRell’:(r}ci‘“:‘t‘m{ 1912, but subsequently on

o . | . o . \ .
sanctioned in G c;(h;} investigation uy, ltill’ :Ir‘s(t‘mlﬂl..)th February 1913, 8
fionet in 6.0 No. 1606 W., duted it Anguat Jupg e 19

' 3 the Chj Lo R} a1g.
Obtan}ed from the inve ief Engincer called for g ro
submitted the same I(stlga\tum up ta that time port on the ”ts““s
and published in G o l\l}u}' state that this report, d ;t “;";HI accordingly
. LD, D 7% r L, dated
(lmgble to the investigation :: 416.3.} W referred to above. th Jum-e 191_3
14, when it way finallv 3 subsequently continued , i3 equally appl-
f)f the report merely pr ),.Cl(;s(xd;_i\ll observations tuk -"plt“ the 15t Marel
1n no way revealing nle‘:‘;llg confirmutory of th.m'o (”;( pter than the date
> : . N A Ke vl Jv

My previous statements ei‘t;“‘es nor giving e any ;(,&:‘" l_m”“""']-‘.’ ’?"d
ground covered by the do not, therefore, propose 1 sons for modifying
appendix), but shall ¢ report (s copy of which l] o BY g tveT the
. i Onhntelmysolf to a dmcril»ti:ll\“ };n;‘ldnng'm' ‘“;

by the invect; © e princl
. : nvestigation party, to a szatem(}’):t
the harbour. garding our future proced ur,e ;mdt]to nuking certalt
or the imprnvement of

I. Borin
o gs and i
ascertaining the Imtpmb‘“gﬂ on the Cochin ha . s,
ure of t} ar and in its vicinity for

channel i e i
" tl.lrough it. material to be removed in dredging 8
oring work
two big car was at first att i
boat empted with :
go 8, but the arrangement was E)l(x]:(lintc: l(.:: p mf:'b"“t w
unsatisfactory

~ lying as usual on mud.

iel

ag the raft oscillated with the waves and the boring pipe could not be
maintained in a vertical position. Subsequently & large tripod derrick
was constructed out of bamboos and placed on the bed of the sea. This
was found to act very well and 13 boreholes were completed by this means
varying from 40 to 46 feet below M.S.L. The depth of water in which
the derrick stood varied from 12 to 99 feet, Besides recording and
plotting the sections on paper, samples of the borings have been kept in
graduated boxes with glass lids to them which at once show the different
strata passed through by the boring tool. At the site of the proposed
channel it was found that there was on the top of the bar a thickness of 10
feet of sand lying on a bed of mud, the depth of which was not found
although the borehole was taken down over 40 feet below M.S.L. Ina
borehole made on the same line 80 feet to the westward or seaward of the
bar no sand was discovered but only the pure mud of which the bed of

On the eastward side of the bar, that is to say

the sea is here composed. d
towards the harbour the sand was found to increase in thickness to 15 feet,

In addition to the borings 16 probings were made ; I do not consider
however that these are reliable, as the person in making them has to judge
entirely by feel as to what material the probing rod is passing through.
I tested one probing by making a proper bore-hole in the same place and
found it very much out. However as the boreholes have given us all the
important information we require, accurate results from the probings are

not essential to our purpose.
II. Periodical soundings on 1

it may be subject to.
The lines on which these weve taken were first plotted on the chart
of their starting and finishing points bore to certain fixed
he rifle butt, the lighthouse, and the houndary pillars on
pointer. When soundings were

{ by means of a station
pmcveded to sea and by means of & sextant the one

t of the line and the other the commencement,
d while the second rowed straight towards
ular intervals. The result of these soundings
t the variations of the bar were

he bar in order to note any fluctuations

and the position
marks ashore (t
Vypeen) ascertaine
to be taken, two boats
picked up the finishing poin
the first boat remained anchore
it taking soundings at teg
taken once & fortnight, was to show tha
very small throughout the year.

II11. Littoral current observations off the .
harbour entrance for the purpose of ascertaining the directi
travel and the character of the currents on the bar.

Floats constructed from empty oil-drums weighted with stone and
sufficiently submerged to prevent their bemg.’mﬂuenced by the wind, were
dropped into the sea off the shore if the tl.de was ﬂo.wmg, and at the
harbour mouth if it was ebbing. The pon}t at vyhlch the float was
Jaunched and Pieked up was found by observations with a sextant. The
float wag ususlly allowed t0 travel for about an hour. The course of the
floats was plotted immediately on plans previously prepared. These
observations have confirmed the natural supposition tl?at the littoral
carrents in the vicinity of the harbour mouth are purely 1.;1da.1 and _conse-
quently reverse twice every twenty-four hours. Excepting that issulnp

11

e coast on either side of the
on of sand-
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from the h
arbour, there i
» viiere 18 no current from the coast to the bar Qnd there*

f ures L0
ore no SA“(l can b(‘ tﬂken th re tro e siiofe
ere r m t.h f res h

The ebh-cur s s
. rent i
silt does not d fop it nt ::“lng .fr‘mn the harbour if it has » burden of sand of
absorbed in the ocea y lf'”t_'cU]ar point, but as its s2rength is adually
consequently ity pow(.;-ltl’ dl.smb"t“ it over the ll-»;)r ﬁ the 8seu an
it is negligible. 0 raise the bar or fi)l & chunnel dredged thx’-mlg
Occasionall
S1on: the bar is rai
the floody duringy thi ‘)l-;r 18 raised t.empururil.\. from 6 inches to 1 foot by
:'[(lld]mn the sand from t]\emlllt:{: which wenken the force of the ﬂond'ﬁde
1dal action is agai h ur on to the bar; as \,' ) e the
v Obsggal?- operative the smal) ridge so'r::i‘s( :Imi‘ql;“m]‘l';; :f:’
. rvations of d . ’ sedd | 1y leve .
whether it i X sand within the : : .
Sm”l:;b;i?;o:}lt@d there by fluvial ur‘ml‘:l:irt‘n):ur in order to disowve!
. Y materi . ‘ agency.
obtained by ]"Wt‘rin‘é ;"‘}:‘; m] comprising the |,(.(|gt‘:‘fc the harbour were
hollow on its lower side Biled lead weighing whout 13 1. wnd having ©
:}‘:Se inight be, attached il’,self“lt’ll‘l]»:louP to which the mud or sand, as the
that Qf the foreshore, to whic'h 4 e facts that the sand closely resembles
18 entirely different in appesr: it is connected without a hreak, and that it
istegamfted by long Fltl‘et};hesuncef3 from that of the river from which it i
150 i s of m .
. *re state ood tide.
ing practically no s&,ntdhaf,t}:{e bed of the sea being pur:n mud and contain”
obtainable in any q\lanti’t '}‘1 .Ule only other sources from which sand is
conclusion, that ag \ ¥ having been eliminated, we driv the
i 8 channel through a bar can ;)z:\l' ‘;:'t' "“""‘ tol.,sed
are very remote t through the Cochin natumlly ©
. e Cochin bar being filled 0P

V. Cross-secti
. ; 1008 hav
foreshore for the purp“ses‘gfbsgn regularly taken and plotted of the Vypeen

the protective works that | serving its fluctuations, and the effect ©
\a\eeb;-en constructed tht:ro. I may ;xpluin

aters (“:l two fe«f above high water
his S}ﬁt hl:;\;"g the (/.Odun harbour fl:ulﬂ
Finally i ’e‘(‘"‘gt‘ttmg narrower owing
works 3‘-0'-:} ]Jl.)' when a breach was
breach we ustily commenced, as there
g no lon re to occur, the current due o
triment g(,(;r concentrated at one entrance,
stone-faced ;the port. These proteoti\'e
required a considergh , agh the bunds, were in the first place
ments to thege ::3 1e.nx|£0llnt of ”’l"‘i,{; lnulnuged to |“‘,m their own,
ultunute])- they ’Wilf szté}l.ln progress un;l utll\‘(er:tr:;gt}}\emng.d 1,;,;‘,0‘.8;
of th V-I The collection :efn;ly be strong to resist all :;tt:;kl;uof t(.)l‘\le)tse;}m
wat " ti('{'dl compartment, andatf8 necessary for computing the cubic contents

erg ¢ 1schurgmg throngh Or constructing a tidal di

Levels were taken %ro,t:e Cochin opening. ingram of the back-

) only 200 feet wide ;
:gzx:;g:, ng.xch d.ivides th‘:l(:;cll?'
th the.e Since tlmg immemarial t“
imminen,tru::on of its sea fuce
aine “, fhe present protectiv.e
e ebbea;(;)unded fears that if g
the Sob ﬂow‘ of the tide hej
would silt up t, the d:

9, Whif:‘h took the form of

do
wn to Alleppey, 40 ’ni]esthe bench mark at the Port office, Cochin,

s .
outh and 11 miles north to I)'e!"P""i'
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Automatic gauges were fixed at Cochin, Ramanthurathi Island, Edacohi,
Tannirmukum, and Aryad on the gouth branch of the backwaters, and in
addition ordinary gauges were fixed at Iyempalli, Narrakal, Ochanthuruthi
in the northern branch of the backwater and at Perumanur, Arukutti,
Panavallia, and Pallipuram in the gouthern branch. Iyempalli is roughly
the position of the nodal point of the tides entering the backwater at
Munambam and Cochin.

ucting a tidal diagram were made on the 20th
6 a.m. and 6 p.m. both days. "The whole of
ding the fixed gauges over &

The readings for constr
and 21st May 1913 between
the investigation party was employed in rea
period of 14 hours. From the tidal diagram the tidal compartment was
calculated by dividing the backwaters up into 10 blocks according to the
stations at which readings were taken. The areas of these were taken off
the survey maps by means of planimeter and multiplied by the mean of the
extreme range O d at each end of the block.
The result showed that the cubic contents of the tidal prism is 2,780,000,000
cubic feet for 8 tide of 2 feet 3 inches at Cochin, which gives
an average discharge of 154,000 cubic feet per gecond through the
Cochin opening and a velocity of 334 feet per gecond. One of the
immediate results of these observations was to show that those
backwaters more than 20 miles distant from Cochin do not form

part of the tidal compartment. It must not, however, be assumed

that the indiscriminate reclamation of the Vembanad lake and other

baekwaters, not forming a portion of the tidal compartment, can therefore
b» carried on indefinitely without deleteriously affecting Cochin harbour.
In the monsoon these backwaters act as Hood-moderators and although &
very consilerab.e amount of judicious reclamation may be done, care must
be taken that they are not encroached upon to such an extent that the
current of the flood-wate:s discharging through the harbour during the

inonsoon is increased.
ions have been regularly taken of the Cochin gut,

VIIL. Cross sect
rially at any time.

but were not found to differ mate
VIIL Silt observations made in the Cochin gut ghowed that more
silt was brought into the harbour during the monsoon than was dis-

charged.

IX. Diagrams have been prepared from the charts of 1833, 1852,
1883 and 1913 showing (a) the mutations in the levels of the Cochin bar
and gut, and (d) of the foreshore and sand-banks near the harbour

entrance. ~
X. Discharge observations were made of the left branch of the

Alwaye river. It was thought that something might be done to increase
n by diverting the floods from the

the tidal currents during the monsoo ] ; ;
Alwaye river down the right branch of its estuary which discharges
through the Manambam opening. It was found however that guch a
scheme is not practioable as at the junction of the branches the Wh'ole
country becomes inundated in flood time and regulators, by qbstructlng
the flow of the water, would nearly increase the flood and do little or no
good.

11-a
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2.‘ .'i'he WOI‘kin £ .
the investigati
the fact that go estigation party wa
charge of i; there were many changes i¥1 thi* o?ﬁq somewhat hampered l}Y
» 8 the following list shows : ~— cers und subordinates in

From 8th Dec
Enei ember 1912 to L .
ngmle*‘igxonMRs' }500 per mensem w'xwhnf{n&rc(;::\r;zlJ Mr. Sneyd, Assistant
n March 191¢ 93 . :
Shoranur subdivision '?uto 22nd April 1913 jt beeame a secti { th
Rs. 150 | - , with Overseer P. Subral ection of the
in direct charge. ahmanys Ayyar, Overseer, on

From 22n ‘
Ayyml’i'g)‘;ﬁr?;ieg?d(ﬁljlg%l11(1)68 liasti(:l 38318;“3)' 1913 T. P. Anantaramsa
L o ;
iy i W A B L S
of (tillllee(?th:}i;?;: cubdivision with Mo\ i . ltsl:‘t?‘(l)'\‘.'ff;'r':‘oé s,}: o
indepeﬁaoemnt 2ﬁir£?"9mber to 16th November

From 14th November to 8

Mr. Wernigg was in

of C 1st March i ;

t}:;,e ?ﬁoranur subdivision and in dirtect clllgrlg‘;elf)fwg? 0;;'3 more u section

. 9 Lhe cost of the investigati r- David,

ing to Rs. 58 77 ) . gﬂtlon was covered el

1913 51.28;11&11“‘““’0"@ in (.0. No. 1695 \:‘).y M iate amount-

thllS a S&\'ing of I{expgél‘]lful‘(‘ }ms ]10\\'@\'01‘ bee" ,('lll . i{ ”'?t{l‘ll\uglwt

chiefly due to the faci ‘t-lu::‘t(‘)h has heen effected ; t]u's) su\.?;x;';’”;mﬁ:.?;
. € Ccost . 18

amounted to considerably less than wus(;fnézti;tas(imwnt and tide guuges

. eg&rds the 1mp eIl th h&rb()u th ﬁrSt k
4 AS T rov le“t 0{ e l, e WwWor to be

nndertaken is th&t of d i el thro h the b“r b Oh
. 1 y
redg llg o (|eep chann 1 g w
S]l]ps can enter the hill'bOlll at all seasons of t::(’ l;’( DI " I 1 .hi
‘8r. t 1y ther efore

apparent that if \ S
as to the type off'llrr]l:}ll;}:il}])l:ogress 15 to be made a decision must 1
that I have given this s {,.W" shall employ for this work, I e come to
and that in 1919 wi ubject considerable attenti ._ may state
of & second-h with a view to malk;i \tention ﬁtr sometime past
ports in th; };Ti?i ;1 redger.l addressed the (\
had ]ate]y beon isn\ ?mpn-e where I knew dred in o

: I progress.  Amongst othery ]Kwng,uult:rtnlfu.z.; wfe;:_- or

’ > e Chief Engi-

dy P t §t C I th ff ct 1
neer 01 the ];O”lb or I[ll wh ) Te )hed C() e elle t' ﬂt hlﬁ dr(‘dglng

Op ration y
e hOr ](‘ e ¢ wWo ve ()thf“
e at S wer S t] c()”llng t() a4 clos ﬂnl tll&t t
(r:‘ l)

dredgers, the Kalu
CO‘ Of Ren U ﬂnd the “ Jin ”, bll. - Mo .
would thenfrl?: ?:l-d :Tch capable of %i:'edgin;tmt')gr \51((;83 Sinons and
these dredgers brin ale. On .ful_-ther enquiries, howev Itons an hour
speed that they Cang:}; t}(llg dirt in such huge v:)lume mf(li, learnt that
being able to withsta I(li};h ischarge through a pipe-line at such a high
delivered. Ag qu I; e force and rapidity with whi }no hopper barge
L questioned the possibility of our b;vin“gc;btlhet"mte.rml is
; e to maintain

dredgers from my mj
y mind
gal]ed bx Mr. Rutherfo;da:vdhetximugh
redger “ Manar, ” he wag latel "
chann.el through the Cochin b 7
long time on the Jinga atml.éo

Cthlil:f r%ore.about it until it way re-
e mgineer of the Government
e tl]n cutting an experimental
o gentleman who has worked for a

ay and is therefore in a position to

water over the bar, as 8
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regarding her capabilities and those of the pipe-line,

most strongly recommended her employment on the Cochin bar and
emphatically stated that the pipe-line would withstand any sea that is
met with there during the fine weather previous to the approach of the
monsoon. There will of course be the remote chanoe that a heavy swell
may come and break our pipe-line, but even this contingenoy, unless it i
of frequent occurrence, will mean nothing worse. than a delay caused by
the time ocoupied in replacing it. As, however, it would only take the
“Jinga” twenty eight-hour-working days to dredge a channel 25 feet
deep and 600 feet wide at the bottom, I consider that the slight risk we
should be taking of having the pipe-line damaged is amply warranted.
In this connexion, I may state that I have just returned from visiting

Cochin in company with Mr. Thomas McMurray, a Director of Messrs.
eviously been in correspondence

Simons & Co., with which firm I had pr

regarding our requirements at Cochin. I may explain that Mr. MoMurray

who js travelling in the East in connexion with the dredgers his firm

have supplied to different places in India and Burma, wished to study the
ble interest that this

conditions at Cochin first-hand. It is of oconsidera .
gentleman, whose opinions on matters concerned with dredging have every

right to carry weight, frankly told me that although it might possibly be
to the financial inter o recommend the purchase of a
new dredger, yot he was too much of an engineer to do so, if we could
purchase the “ Jinga > fora reasonable sum, and use her on the bar, a8
the saving of time and money effected would be so great that there was
no justification for buying a new but less powerful dredger. Mr.
McMurray further informed me that when in Bombay lately he had for
his own satisfaction made a survey of the “ Jinga ”’ and found she was in
excellent order excepting that the pump Was rather worn and would have
to be renewed after a year or two’s more work ; this would cost £1,200,
bat she would then have 15 years work in her. As she cost £60,000 five
years ago, and as the Bombay Port Trust are asking only £2§’>,009 for her
now she is a very cheap purchase. As re_agards t}1e plpe-hne_, Mr.
McMurray states that although the Bombay pipes are 1n bad repair they
would last one season that is to say, long en(}ug%l for us to dredge the bar.
I may here explain that the discharge pipe is 3 9” in diameter, and is in

80 feet sections, each seotion being supported on either side by a eylin-
drical pontoon. The section thus complete with its floats weighs 12 tons

empty; the gections are connected to one another by gnivgrsal joints. I
may state that when I discarded the idea of using a pipe-line on the bar,
I was unaware of the great weight of the sections comprising it or I
should certainly have given the matter fgrther consideration. .I am now
in agreement with Mr. Rutherford that W'lth such heavy pipes, if we wqu
in the right months of the year there is little or no danger of our pipe-line

i the waves. Mr. Clapton of the Port department who
:;;:% f};:g-kf:o:t% ing the marine survey the season before

g on the bar maki
last, also concurs 1

speak with authority

in this opinion.
the channel follow approximately the line of best
hown on Commander Hand’s chart of 1913,. for the
the bar narrower there than on any other line, but
antage of the Hood-tide whioch approaches from the

I recommend that

reasons that not only i
it will receive fuller adv
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south-west and whj ; sy
further as will b:t::); va:(:l assist in maintaining the depth of the channel
considerably better thanmt}the chart, the landfall south of the bar being
entrance to the ehem ) 18t north of it, the further south we hav%
working on the bar the p I-wm",’,‘ reasonable limits, the better. When
feet long which would (i.mg“ would be fitted with o pipe—li;xe 2,000
side of the chamnel I ischarge the material dredged on the ;:)rth
be dumped on the south t;'dls S e hvisable that the dredgings should
during the monsoon is insl e as the set of the flood tide and of th?e waves
1% northwards, if a.n)’whera noﬁh-w%terly direction, and will tend to move
mud so discharged woulde;i - MOM‘"NY informs me that the sand and
and that very little would beepocs:xtrril:daniutss bel(t)}w " mouth Of‘the Pipe
"1y on the current, consequently

we should build
up & mud-bank whi
 bu which ini
would assist in conocentrating the currw“u}d roagh ot et Shanmel.

the channel
» 88, from our observati
north to south aoross the bar vations,

5. As the i
any other dre(;];?g::ug;t()ffthe b.ar by the « Jinga ” or for that matter b
ancertainty in 15 1 wosld rom its very nature have a slight element oS;
agreement with the Boml;)ﬁuggé:St that if possible we should come to an
Jinga” and its appurtenaions oyt BY which we might hire the
ppurtenances for.twn months, after thegclose of tl:e

Flom t]le |8t N()Veml) t the
er to lOth Jz\mmry pe]‘f ] ‘ 1 we ¢ (l_‘ ‘
[H o y calm ath r iS

rale at Cochin. If howev

ths we . b owever we are to take full :

therefore ;szorl:\{:r‘\:ng‘f}:y“ung in readiness to C“{:‘(z"':‘?ltcﬂfow?fk”w;e '"O"d'

in October and kept in at t,(lll'e dlschnrge—pipe»s are hnmgh,t d:() : .to CWO;]!

ber. The channel to b re:; ness for the arrival of the dred or i N e
e dredged will have to be nccurntelgelzt::y;d;wi:;

(iire"dger, cte.  With respect to the
::}f:c_ted and a report made regard-
Hng, us 1t 1s quite possible th
T s . accesso 1 U B e ma
aciglmred for working her at Cochn]-es’ such as wire-rope and anchors ur{
a8 both {he Dredgoon n.  Then we have to arrange for a crew

aster ief Engs
om Europe we cannot leave Sl?i(: mle ?}?elef Etngmeer il produbly cone
* 18t moment.  Further every-

thing points t
o t i
shoald Tose 1o tim};eiriazt that If we are not going to wast
and deciding the I on81d¢?nng definitely the § waste a season, we
N ines on which we are Going ¢ nancial side of the case
or t t}l: regard to further impro g fo work.
forget that if we get the  Jings » g
incident in itg work, and t.hatg ?f, alt

ments to the harbo
: ur we must not
lhe opening of the bar will be a mere
goes well she will be available for
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soundings shown on the chart, for Cochin harbour though it coversa large
area can afford an anchorage to only six steamers at present, even .1f
double moorings are used, and 8 considerable amount of deepening will
have to be done before it can accommodate many more large vessels. . I
propose therefore as soon as the bar has been opened to dredge a large
deep water basin immediately within the harbour entrance. This will
have a minimum depth of 28 feet and will form the main a:nchomge. The
material dredged will be discharged through a pipe line into the sea In
front of Vypeen where it will be of great use in gecuring the foreshore, for
it will take many years of erosion such as goes on at present before t’he
large quantities of sand and clay so depOSI‘ted would be removed. Even
when it does go, in the course of time, it will only travel north and aug-
ment the Narrakal Point, in the same way that all sand and mud eroded

from the Vypeen foreshore does at present.
r deep water basin, which would not ococupy

7. Having excavated ou . oceu
the “ Jinga ”gmore than nine months we shall have a harbour with shipping
facilities to all intents and purposes, equal to those of Qolombo. If further
iinprovements are required, as without doubt theg' will FPe,. they Shf('):}l,d

land reclamation within the harbour. Forin view o1 the
take the form b7 es of ¢ dy occupied the reclamation of

faot that the shores of the harbour are alrea C :
gome of the shallower portions of the backwater is most necesgsary, 1n order

i land required for wharves, quays, storesheds, }'ailway lines,
to obtain the ever ret tion cannot be satisfactorily carried out unless

to. As however reclama '
:he necessary retaining walls or banks, forming the enc]osu.res for the
reception of the material dredged are ready, before dredging is com-
menced, it is by no means too early to prepare & scheme .for erecting the
ame. The type of wharf to be adopted must first be‘ldi(l‘lld?dihPe}fSO}I)m”y
' he opini t ag there is ample space available In the arbour,
I am of the opinion that, s P space B a e eoessary.

TN )ls with deep water alongsi .
2;§S€K:tqil;a£inabe both quié)ker and more economical to enclose the areas
ith light reinforced concrete walls or rubble banks

l 3
:thlx)ic;inrgkzn;;lat‘:iepth of foundation but fron_l Which' screw pile th}rves,
like those at Calcutta and Rangoon, can be built out into wa,tir having ;;
depth of 98 feet at low water springs. The breadth of 'ghe g arv:}f Sllus
Le such that the natural angle of repose of the grou'nd lylngd enea b i\n:
is not exceeded or the retaining wall at the b-agk will be unlc ermm:rtio ;"f
a start reclamation may be commepced by raising 'thel Weis ern é) " r,g(]
Candle Island which, although it lies pelow high tide leve };s un :11}3(; Coy
cultivation and is at present let by (j‘:overnmen’t to Messrs.‘ ke spmv;r:1 & C .
of Cochin on a lease terminable at six months’ notice. icou ta sc()1 hy
means of our dredger extend the island 8 1,000 feet to 1;1 e v';‘?f' an fg
obtain 2 000 feet of frontage on the south side of the 1slafn t.h 1stwo(;1 d
be sufﬁci’ent to accommodate four steamers and could .be urther exten es
ag required. The railway can be carried across from its present terminus,
on screw pile bridges and

rubble banks to the island and so to _the
wharves. thus effecting & great gaving in time and money in the landing

i dest
d cargo. This programme of work, mo
O ey d to commence with, and has the

and shipping of passeng : .
it is, i ok all that is requiré '
ZSVI:H;:’g(}sofI bt:;ixng capable of enlargement to any extent that altering

circumstances may require.
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8. As regards the physical effect of dredging and reclamation within
the harbour, I would point out that the Cochin harbour is a lagoon for
the year, with itg entrance kept open by the tidal scour,

maining five months, it is purely an estuary for the

Our dredg'ing operations must therefore be

he dry season. Only therefore
9 no great scour should reclama-
should be taken to interfere as

i if, however, the natural channels, ad
he soundings shown on th

e chart are enlarged, and the deep
i3 excavated, ag proposed, within the harboyr entrance, any

ully compensated for by the inoreased

Where existing shoals indie

ate that there j
tion be carried

on, and even then oare

passage of water.
9. T have in the foregoing assumed that the

but in the event of this course being thought undesirable and n new
dredger having to be bought, 1 strongly recommend the purchase of one

s drag-suction hopper dred ger similar to that they
yttleton, New Zealand. I may explain

i on pipe fitted with a large sooop
trailing behind the vegyel]. This scoop is pressed inteo the mud or sand by
the forward movement of , with the consequence that the

material brought up is very compact and contains a minimum amount of
water. Another advantage of thig type of

dredgers is that it Tequires n

Jinga * will be acquired,

ne of their dred
hour, ig £53,000 ; it could

arbour, but of course g g
stand com
thr.

gers, capable of dredging about 1,500 tons an
also be usad for reclamation purposes inside the

ma]ldredger'like the “ Canterbury_" can hardly

parison with the “Jdinga” the latter being able to turn out
ee to four timeg the amoun the former can.

t of work that
10. One final word. [

.o f there ig any doubt ag to the value of the
Jinga ”* I think it will be di

. lssipated when } state that an English firm
found it worth while to buy her

sister ship the “ Kaj, » (which is exaotly
the Same age) and to take h pe for work. |t appears to me
therefore that if we sit down quietly and allow the « Jinga”’ to go else-
where and thep proceed to
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t the Cochin
) howing changes of sand banks and land & .
(4) Diagram showl . aifferent years in
harbour entmnq:- dinal section showing the changes 10
(5) Longitu 20th May 1913,
Cochin Bar and Gat. Cochin backwater on PRATSTS
(6) Tidal diagram (:;ff Cochin backwater On-tz' 1;tof ti}('ie gauges.
(7) Tidal tfilgg';'i’; backwater showing Positmof the littoral current
(8) Map of Locn s showing the resu ramoo. '
e Tmnﬁxﬂ%ﬁg{?{ﬁf the C(;)Pél o 1111'? rst:ijlgrrs:t with in the borings
observations in the showing the differe
(10) One tracing ,

o CAMPBRLL,
A. H. S. Ca o
¢ Engineer, West Coast Division.

Ezecutiv
15th June 1915.

SuB-ENCLOSURES.

(v
g, No. 1010-
oN Coomiy HARBOUBR,
e I;I::::Tm'm June 1914.

m the investigation o_{' gt{zg Cochin harbour
d bar from December 1912 to June .
an

. nded in
. igation, recommen
se of the works of mveitilﬁ? ;:,ction has been taken,
The prinlmdelllgﬁleuguSt 1912, M;ld onhv;sica.l forces that V\:{%bknow
lat icable the p d bar, and by co-
my Teport, s nearly ag practicable of the harbour an T ol
f the physic
was to gaug'e.a the present regime ter and extent o ¢
: . he charac , gs at the presen
are maintalning lts to estimate t d are in progre ato
. ot the resu ¢ in the past an d to our ultima
ordinating taken place 1n Jd then procee bhilit
t have X int we cou cv. the feasibility
changes th“. ived at this po degree of accuracy, ! depth to
ime. Having arrived & te with some d€g r of sufficient depth t
t“;r)ect which is to f’“““"“";‘;nn el through t_hgt bgf being able to maintain
0 Aeeéect of dredgl}':g s'mcn_ and the Probablh y
an T y
. . the ha
admit ships to

cost.
asonable
hannel, when made, at 8 e

such a channel,

i d
1 observations an:
ro sals I h&d Only n}y gezlsloel;ﬂ: h(())wevel', the dlS‘

2. In makinsg3 thei:h}i)chpfo base them. Sine
! 883 on
the chart of 1

the making of a new
1852, 1858 and vany invaluable and
the charts of 1835’(1 g at once with many
covery of the ed u

. d bar that
. 11 : 2 of the harbour an )
chart this yeal'f h:; ioslc?r};ﬁng the dr;gltiyoither means, and whl::é h;(:
: certible fac btained by ould have cau
mcﬂlgt:\(:tepossibly have beeEe(:l writing my re}t)p r:{.i‘gn that I recommendetd-
thec boon at my disposal W xtent of the InVeSUERIO" o 1 from cherts,
they ?g“mbly modify the e-nion the knowledge1 d(rlographi"“l observa-
to consi :& te that, in my O}Il)lt ob’tained from the 1)’011 definite information
Ly, scon'urmﬁcm with A months, affords us s(;l as to tender further
?l;e;lnl:;de dJuring the l;szv leare chiefly concerne
io . i
. h whic

the points wit .

g,:lvesti;:tion unnecessary

S.E,
Apreypix 10 Ft

Report on the results obtained fro
P
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8. From a st
udy of t}
the harbour and ) e charty we
the b " see how the sul
th'e past 80 years, Stiol' "?;(’i ‘)c;un (le\'eluping into thei);‘;,qr:j:.‘::ffeah:lre:i:f
;;léhﬂth: e}?tire ubsence%f u:; vi:"]‘d trelgular has been this do;)vr:l‘up:nentg
18t the regimé vlent changes as . !
constant and \%el]lL :sft t{]ﬂe' harbour entrancgand :;:eW‘;l'mn.t us in conclut
forces will exert on oy y hlshed forces. It is with th )'“rﬂ e e
r channel that we are concernede "'“Uv;xlce tha.t thes?
; all other points o

investigatio

n, however i .

: . ) ver

tical import Interesting from a scienti

portance to us. sclentific aspect, are of no prac-

uvial scou —7T

amongst Enginee s w T here has been T . .
the bar, smagll tho-:gv;lhi(; have studied the question :hg;mtl}”h“gﬁ impression
the backwaters which l]s, has heen due to the reclama‘i e silting  upon
Wé:akencd the tidal cur.’ y encmuching on the tidall ion of land with if
this is not ) rent thut keeps the | compartment, has
* the depth ;he case and e bar apen.  The charts show that

. of water in t ) . )

(1)‘; 1}8}35 to 62 feet in 13;’3((:‘11;;1 tgut, where it is confined, from 44 feet

e gut that there jy ey Ct o steep is the s : Co
exceeded, if the aere Iy every possibility of the el tfl"’ south side
very distant date. I mgg- h’nun"es, and a serious land%li of repose being
computed (see sheet No )1 nere state that the tidal prisn lp erenrmng o
feet per second for 4 rige 5) and the discharge found t has been Carefull.y
charge for a 1,600 feet oo Cct 8t Coohin.  Thiy to be 154,000 cubio
i . »” o . - 8 1§ capye s dis-
tlde.s which have an ext opening. but is }’mb“m)’.dnublal“ ~l“ ry lurge (!L‘
during the monsoon 'll‘en.e range of 3 feet 6 ingh ed when the spring
» when the floods from the Periy::,ri‘\‘-?; . fur(‘!ce, and

come down.

Conclusi
on I—No
compartment. measures are necessary

80in€; she question may well be asked
ement with t} X

weakened during the la]; élz)ct that the tida] currents b !

Years, as is evidenced by ”mm;: dcunlsm'?!”y

2 sdual silung

up of the bar ?? H
. o . .
"® again & comparison of the charty (see sheet No. 6)
» shee Q.

glves us an irrefut

. able

on either side answer, by slmwing how the land and e
d sanc inKs

been eroded
: . The .
tidal currents on :ﬁ:c}'g:rs rainin

entrance Th .
e. eir' deteriorati
concomitant siltin ration must theref .
sitached to it bean oratoctey Dy Had e Tang ooy mipnvied with
t}fptl{ of water on the bar oty ith rubble groynes, i le b“-m.] banks
han it was 80 years ago ‘;0111(1. have been, as in the ,Gln my opinion, the
go. It will be noticed that the e:::i(ﬁri?,ti; t«»d;:ly
* 1e north

for improving the tidal

‘ }]('w d() 01 i
you reconcile the fure-

t bein .
ent of tgetg:: :h]: tidal ourrents effecting their
» take the northerly direction, with

north of the harb ere is much

0 reat :

Ur entrance than the s%uth ° ?I:l??lve scoul“ o the littoral
. Scanonyberemedied

e eastern limit of th
n i e6f
arbour similarly constn:ctzgt

that the ; !
Scour 15 sufficiently strong to increase
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on sheet No. 1 would be cheap to build
nd would be of the same section a8 those
ore which stand excellently in 11
the tidal currents these groynes
the harbour entrance and reduocing

Such groynes located as gshown
costing only Rs. 30 per foot run, 8
at present protecting the Vypeen foresh
feet of water. Besides concentrating
would prove very effective in protecting

the ground swell.

Conclusion 1I.—Works should be undertaken without delay to conserve
the existing sandbanks on the other side of the harbour entrance and to
agsist them in concentrating the tidal currents on the bar, by means of two
rubble groynes as shown in sheet No. 1. These groynes need not be
taken out into more than 6 feet depth of water. That on the morth
side of the entrance should be commenced first, and brought up level
with the existing groyne, protecting the light-house on the south side of
the harbour and then both groynes advanced equally towards the bar, until

the limit of the 6 feet contour is reached.
6. There is yet one other very important point on which we can gain
information from the study of the charts. 1 refer to the plaoce at which
1912 I estimated that

the bar is silting up. In my feport of August

this was going on at the rate of one foot in 10 years: the charts show
that it has been 7 feet in 78 years, thus proving 1 was not far out in
my reckoning. The permanent silting up has in the past been so very

regular and gradual that tlere is no reason to anticipate that it will
on the average, when a chaunel has

exoeed the rate of 1 inch a year,
been dredged through the bar, “which will have the effect of concen-
trating and accelerating the tidal currents.
Conclusion 111.—There is no reason to suppose
through the Cochin Bar will silt up on an average o

a year.
7. We will now consider the results of our hydrographica
in the vicinity of the harbour entrance and bar,

that a channel dredged
f more than one inch

1 observa-
under the

tions
following heads :—
Littoral ourrents. )
Observations of sand within the harbour.
Soundings on the bar.

Borings on the bar.

8. Littoral currents.—These have been _taken with a view to ascertaining
whether sand from the foreshore was carried by their agency on to the
bar. The results (vide sheets No.-18 to No..25) have clearly demonstrated
that these ourrents are purely tidal, flowing from the hfxrbour_ mouth
southwards and northwards along the coast when the tide 1is ebbmg and
in the reverse direction into the harbour when it is flowing but in no

thus showing that no sand can be taken thither

oase crossing the bar,
by the littoral ourrents. .
Conclusion 1 7.—No sand is carried on to the bar by
ourrents, which are purely tidal.
d within the backwater.——These were made for

9. tions of san -
the erbsqeo:t:? ;iﬂdinj‘; out whether the sand of which t_he. hottom of the
i Har " 1is of alluvial or marine origin and whether

Cochin Harbour ix composet

the littoral
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bar. I believ
e tl
h.arbour is of ma;.?t we h'BVc

the harbour ur n
contai . wuth., Moreoy .

g}’}?%n foreshore lvg;“':“}'gn? shells, and (.'lo(;;(')\(;r’, the sand found in
eriyar river—uvide sam ll 18 very dissimilar f)m"i‘b:}mbles that .OI the
erosion of the Vypeen hes., Further wefind the ) hat found in the
) foreshore between ISSSIeaxP:rl«lxér(éfthe greatest

! $8 (vide sheet

NO 6) S}'ll T 1 W t 1 1l r N t
. Ch Onlses ith i
}l& u lng hich th gr ﬂt“ t am
w e e b oun Of san

was being depoyi

S D posited withi

88 1t is eroded at Vy WIth!n the harbour, thus showi

and deposited. Ypeen Iy carried into the hnrsboowmlg e
ur by the flood tide

10 Sou—nd'
. Laings on the
mation previousl bar —These have merely confirmed the inf
. nex e mtor-

ha y gathered ¢ )
ve brought to their notice r?}?; Port officers and others whose duties

after a freshet i fl ;
. 6t in the Perivar v uctuationy
b ot o bty WA L ey, G
eordmm.-y tidal curre}::s&rl y raised a few inches g the monsoon, the
normal height. The te; are again established t) ut that uy soon as
nporary raising of the I’)arl?s b&r.'l‘q reduced to its
eastly accounted for

by the in

. Increased velocity

sand within the hurbour)a‘:]f‘tgi]ebb current eroding a certaj f
8 ‘rtain amount o

action of the scour porting
.. in th . g 1t on to .
?(?I;tn:?l?mg of the bar bi)ig(::é oThlS &c.tl'on does rt;«l:: b?:‘(;\“d is the reflex
oo ant clnate that it wil] o ne foot in 10 yenrs m"I; t; uce any perma-
wate point out that an exan versely affect u channel th e the e T
T across the bar hag n unation of the chartg ‘e rough the bar. - 1
ot materially shifted du:i::)w:hth? line of deepest

e fo g the last eight v
I our channel, it ig most ingl’pro.‘b?:ll:ls(;

dredged for it, y tendenoy for it t

c .
onclusion VI —The height of

fluctuate to
any appreoi the bar duri
the bar may be oéfsi?lzl:(gea:xtent’ and the lin;l T:)';gd the year, does not
Permanent eepest water across

11. Borin
L gs on ¢
my opinion ¢

he amo and that ]::;: of August 1912 I stated that in
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and for fillin
o .8 up an lab . v
::Py hfn.lted in quanti{y.ch;‘r;lnelb df'edged throuﬂg}l]eitf()r increasing the bar
haspl;)mtlon and that in faet the orings have proved t:‘)“ld be found to be
een found to be a Tidée (‘:;e is less sand than [ an:p?rr:;tlness of my
. 1oipated. The bar

he bar.—
unt (;r. In my re
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most favourable to the construction and maintenance of a channel through
d of sand and not mud, the particles

the bar. Bars are invariably forme
of which the latter is composed being too light when in suspension to

settle on any bar.

I will here give a couple of quotations from Mr. Wheeler’s “ Tidal
Rivers ” in support of my contention that a channel dredged through the
Cochin Bar would not silt up appreciably :—

“1In a tidal river, where the current is continually being reversed,

the particles of matter bronght down in suspension from the upper reaches
but remain diffused amongst the

of a river are too light to form a bar,

tidal water until deposited in the sea. The material of which tidal bars
are formed consists of shingle or sand, the particles of which are too
large and too heavy to remain in suspension.

« Bars having been once formed and subseq_uently maintained by the
action set up by their shape, if removed by dredging, are not liable to be
re-formed, unless in situations where there is strong littoral drift and the
ebb current is not sufficient to keep this out of the channel.”

—Sand and shingle being the only material that can
be deposited on & bar and these being very limited in quantity at Cochin,
s by which a channel through the bar could be materially

there are no mean . :
filled up. The gand composing the bar and the mud underlying it are

suitable for suction dredging.
12. 1 believe an impression prev
gomewhat resemble those of Durban, an

Conclusion VIl

ails that the conditions at Cochin
d that therefore we may except to

with similar difficulties when dredging our bar. 1 would therefore
f stating that I have made careful enquiries of two

entlemen residing at Cochin who were able to enlighten me on the
namely, Mr. Lokie of Messrs. Peirce, Leslie & Co. and
he Port Officer, the former gentleman having lived
and the latter having visited that portin the course
d they both agreed on the
Cochin has the advantage of

meet
take this opportunity o

subject,
Mr. L. B. Clarke, t
geveral years at Darban, : .
of his naval career. On being questione

following most important points in which

Durban :— _ .
(1) The tidal compartment at Cochin, and consequent tidal scour, 18
incompambly greater than that of Durban. .
(2) The bed of the sea at Durban is composed of sand the quantity

imi sitating the construction of long training

o such a depth of water that a bar

it by the action of the waves. Further, owing

or carrying
and the amount of dredging was necessarily

be formed across
f travelling s

groynes f

could not

to the amount ©

very greut. . . . . .

clusion y111.—The condition for dredging and maintaining 8
uch more favourable than those of Durban.

ing of the bar by facili-

1 be the cause of damage

Con Vil
channel at Cochin 181
d that the dredg

xpresSe ¢
the harbour, wil

13. Fears have been €

i ce of waves into
’fzttl;ﬂg t;] )(;e:rtllt)!:n at Ernakulam. In order to show that guch fears are
. 1 do not think I can do better than quote from

without foundation
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Mr. Shield’s Harbour

1 . Const : .
subject. He writeg :— ruction, which is a standard work on the

Reduction

. uction of waves.—

?,};l:kl}"} within the pier headsIn

imm?,gl' lity of the water to suIch 1
lately they pass the entmn(:‘e

. Ihe late Ml.'Ih()"lﬂS L;tevens('n‘ C b
l“g the IEdus‘,tH’e PUWeI Uf hal‘){’)ul:‘i,.
Ie(luce the helght O, waves atter S ; w e r >
) f e p& Sing ith-
) in the “t Ance.

3 \

X=H v/,,‘~(Il+n LAY
. /B
VR I

where H = hei
) :)lelght of wave at entrance ;
po breadth of entrance, in feet n feet.
D - dir:&dth (;f harbour :lt plu:eA( f
= nce fr ’
X feet. om mouth of harbo
=reduced heigl
This for gt of wave at place of abservution, i
ormulas  has heen observation, in feet.

ubser\'atiun, in feet
1 to place of observation, in

havin . very approxi
L T
6 feet hi s this opens o .

gh entere ® Th ut at once into the
al?iﬁrbed as soon a(: itthe fut it would ﬂccoer:ieifr:neu&s“mi"g that a wave
With waves that enter nfwbses the gut, as ind(.g,l i)s‘ t}‘e “d'l'\'e formula be
’ 3 found to be the case

of the b :
harbom-,ar will be

14, With
I attach a ¢ regard to the deyth .
opy of lett pth to which ti
ggi:er, Cochin, giving Eli'slj;). 4/727, dated Q?ahchﬁmjol(shmxld be dredged,
22 f, v:elght should be giveews on the subject, to “)1 1913, from the Port
eet deep will be of use n. From thiy it ;vill Ke“c}l : tl;lnk consider
) seen that a channel

6,000 feet wide.

—There are no

s i"dil'ectly, thegmunds for sy

cause of dam

pposing that the dredgin
age to the foreshore ofgth%

D
epth side slopes 6tol . —
22 feet Quantit i'
it L
30 2T e e LT aeTeon
. e 24,528,000
63 518,000

On these figures . .
, & sucti
mendefi .by Messrs. Simt:,(::oz g’edger of the “ Canterl, .,
the. minimum it should d 0., dredging at a Thury *’ type as recom-
which means that stea 0, would dredge a 22 rate of 64,000 o. ft. a day,
season’s working mers would be coming ,f:e ttc&an"el di“ 240 days
' at the end of the first

the C '
waves r:::;:liOf n }."‘”h‘fur which opens oat
¢'xtentn§ Strf“%l‘t in do not disturb the
i s might be s )
18 thereb t} S might be supposed because
a e .
Y at once reduged. y rapidly expand, and their height

has gi
) 8}‘1Y9ﬂ us a formula for calculat-
Y which is meant their power to
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1 am of the opinion that not much good is to be gained by experimental
dredging with the * Maoar » when there can be no doubt that a channel
will keep open. Intl ket dredger is a most unsatisfactory
machine to work in the rough water on 2 bar and if we once commit
ourselves to this form of experiment we shall have to carry it through to
its conclusion, or the money spent on it will be wasted. This will take
years to do, and means discarding the whole of the convineing information
we have already acquired. It must not be forgotten that it takes at least
two years to build & dredger of the « Canterbury ” type after the order has
been placed. It will take a couple of seasons for the  Manar ” to dredge
any channel worth considering, and then the channel will have to be
observed for another couple of seasons to see if it fills, and eventually if
the result is satisfactory, as no doubt it will be, a suction dredger will be
ordered, taking another two years to-build so that there will be no prospect
of commencing work 10 earnest for another six years.

Finally, I may state that we have ample data at out disposal to warrant
the purchase of & suction dredger, seeing that the results of our investiga-
tion and study of the harbour have not Tevealed a single feature that is
adverse to the maintenance of & channel through the bar, excepting
perhaps the erosion of the Vypeen shore and the sandbanks attached to it,

which can easily be remedied.
Plans as per the accompanying list are herewith sent.
A. H. S. CampBBLL,

Executive Engineer, West Coast Division.

(2)

B. Ciarke, R.N.R., Po
West Coast Division,

Letter from Lieut. L. tt Officer, Cochin, to the
Executive Engineer, dated the 24th May 1913,
No. 4/727.

ated 21st May 1918, I have the
, assuming the average draft of
hannel dredged through the bar
be useful to such steamers

This would I think allow

m::}fgg drawing 99 feet and less to use the ch:}nnel at almost any state of
the tide : and at the top of high water would in very fine weather allow
of steamers drawing as much 28 94 feet to use the channel.

In the south-west monsoon & vessel drawing 22 feet would probably
require a channel dredged to a depth of 30 or 32 feet or possibly more.
Of course, a great deal would depend on the state of the swell and as to .what
depth of water 8 vessel would require, but _personally I do 1}°t thmk 1
should care to take a vessel out of or into Cochin Inner Harbour in ordinary
monsoon weather without about 10 feet of water under her bottom.

Wi nce to your last aragraph, I think quite & number of
vessels tl:)url((‘iff:e the chznnel in ﬁnlz weather when it had been dredged to

o depth of 20 feet throughout.

With reference to your No. 1248, d
that, in my opinion

honour to inform you
steamers using this port to be 22 feet, a ©
29 feet ..Ww.0.S.T. would

to s universal depth of €
to use the channel 1n the fine weather.
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It 13 to be
to be dredgedu:;lfiitog:] tl;at the above depth of 22 feet of the channel
minimum working depth }Y o what I consider would be s f iy usef
g depth but should the Cochin Harbour q';hetilrly1 use;ful
: me develop,

as L hope it will, the ulti
, the ult
least 30 to 35 feet L_“I,].Oldn%’}}‘e depth of the channel should, I think be, at

——

(3)

Lettel‘ fl‘OlIl COI“ “d . y
3 P N o T enc 1 o[tOﬂiCGl,

Madms to the S .
] < llpenntendi 3 . b
September 1914, No. 2008/1/'5%3];’"%’\17“”’ IV Circle, dated the 9th

With referenc
to | J
ber 1914 T have qoour tetter No. 1667-M./611 P
of the I\Janar&?’,z'iflhf honour to state that /’")’ re}‘)’oftu(ted :};:d ol ewind
observations is cop. let)ed submitted to Government when t';l the working
ealled upon to sub pleted. I am not aware in thi n the result of my
submit reports on the subject to n¢ connexion thut I am
you.

) (i)
emorandum No. 1249- Wks. B-14-7, dated 31st M 1015
3 . a!/ et

Mr. Allan Cumpbe“ ..
1915 he wil 18 informed that with
He should alsl;sol:loized fo_l: duty in connexion fvfift(;lc tthim(n‘] t’h.e I;N‘h {)T(;me
gliiton, the Presidencl)ios}:gi]te gl;;)izeed tto' Rombay with C::u:::ndi:rﬂlzl
redger “ Jinga.” ( er, toinspect
Port Officer Et? Bon(;l()):] m!tl}l:der Hgd.dleston E'ill ei};:l‘“igotlglt)?y }:ort'('il'rust
have to work at ('ochiny Ife- conditions under which the Jlf rest emﬁ’
purpose and is in good w 1t 18 found that the dredger i quitn%ll‘ fwozlhe
figure, Mr. Cﬂmpbe{l;l p working order and can he hiréd ‘at able for "
for a season’s workin ) ;'()tl}lld at once hegin to prepare a con lﬂtl'f‘w(;!_m tz
with the Bombay Pogto']‘ '€ dredg'er. An agreement will } .l,, ete};e: m":‘
be empowered fo ner(t'rust for hiring the dredger and \Irmz‘,em? },eﬁ"a']el
suceess, thig G(,\-emné:;e'nltufe -ror her hire on the basis th:;t .if ;hop Ov:sln
unreasonable and in that v'nll purchase her, if the price asked f})): is not
z: p“::».()f the purclmse-mf):]?;t’ “X’ é‘:‘Oll?t paid for her hire will be taken
putting the pipe line i . ew to work th
g e e o e g e o
Mr. Campbell will al er;:hom All this will have to be done at (})311 l?a
expenses of the dred 80 have to include in his estimate ; "mk. y.
ger and her return to Bombay 1 season’s working

2. Sepunte Ord . .
deputation of th ers will issue in the Marine D i
. rt
Bom'ay along ;it:’e;;‘ie"(‘}’z P‘Ofltl Officer, cfxﬁ?mﬁ'ﬁﬁf l?{ﬁ%?:t:ﬁ “:3
“ Jinga ”  Mr. Campbell for t inapecting
gu’ and negotiating with the harl;)(:ur };Zthggﬂ}jf:il?:remspwbng the

S. B. Murray,

To A. Campbell, Esq., Execntive Enginoer Joint Secfetary to Government.

Weat Coast Division,

Copy to the Superintending E
R g Enginee
" » Presidenoy Purt (,mc:r' r, IV Clrole.
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(iv)
Letter from Commander W. B. HuUDDLESTON, R.IM., Presidency Port
Officer, Madras, to the Chief Secretary to Government, dated the 19th

June 1915, No. 20G8/181 G.

In accordance with permission granted in an

No. 193, Marine, dated 7th June 1915, I have t
I praceeded to Bombay on Saturday the 12th instant, arri

on the | fth instant.

On interviewing Sir Frederick Sprott, Chairman of the Port Trust, on
arrival, 1 was informed that the Government of India had just agreed to
purchase both the dredgers. “ Jinga ”’ and “ Kalu 7, and that in the event
of trials proving satisfactory, the dredgers would be bought outright by
Government for £52,000. ' :

Under these circumstances, beyond making enquiries with regard to the
suitability or otherwise of this type of dredger for work on the Cochin Bar,
I was unable to take further action in the matter—beyond being verbally
assured by Sir Frederick Sprott that in the event of either of the dredgers
being returned as unsuitable— the Government of Madras would be given
the first option of their services.

The result of my enquiries were that these dredgers were very suitable
for work at Cochin.

I left Bombay on
morning, 18th instant.

(v)
Letter from A. I. S. Cawpserr, BEsq.. Special Officer, Cochin Harbour
Waorks. to the Chief Engineer, Public Works Department (through
the Superintending Engineer, 1V Circle), dated the 24th June 1915.

reference to the Government’s Memorandum No. 1249-Wks.
honour to report as follows on my

Order from Government,
he honour to report that
ving at that place

Wednesday evening and retarned to Madras this

With
B/14-7. dated 31st May 1915, I have the
visit to Bombay.
¢ morning of the 12th jnstant and at

2. T arrived in Bombay on th

eleven o’clock ealled at the office of the Bombay Port Trust where I inter-

viewed Mr. A. C. Foshery, the acting Chief Engineer. In answer to my

he informed me that 1 had arrived just too late to purchase the
“ Jingn ”, as the day previously a telegram had been received from the
Government of India accepting the terms on which the Bombay Port Trust

were prepared o part with her. It appears that both the “Jinga” and
e Government of Tndia for use in the

the ©* Kalu ™ ure-boing ucquired by th

Persian Gulf in connection with the military operutions. The news that
I hud been thus fore-stalled was as unexpected a8 it was unpleasant; how-
ever, I continued to prosecute iy enquiries in the hope that the Government
of India will not require the services of the dredgers for any great length

of time and that we may ultimately acquire one.
3. 1 mav here mentio ement contained in my final report

on the Cochin Harbour « Kalu”’ had been sold,
wag, I find based on wrong information. It appears that the Melbourne
ve been endeavouring for the last two years to

Port Trust Authorities ha
purchase the © Kalu V7 at a lower figure than that demanded by the Bombay

12

enquiries,

n that the stat
Investigati(m that the
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mo;tx;lr‘lr}xst, but ha
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(ii) The completion of the work for which they are required.
(iii) The cessation of military operations against Turkey.
things will occur I do not

As it is extremely probable that one of these
all hope of ever seeing either the

think we have any reason o give up
fact, if fortune favours us, the pre-

“Jinga” or the ™ Kalu >’ at Cochin. In
gent turn of events may prove in the end to be greatly to our advantage ;
t of India only requiries the dredgers for

for supposing that the Governmen
a short time, which is quite possible, we may expect at the end of that period
to get one of the dredgers at a lower price than that now asked by the
Bombay Port Trust. In the meantime the Government of India is putting
the pipe-line in order, turning the suction-pipe of the « Jinga’’ so that the
worn side is appermost, and generally over-hauling the dredgers. They
are also bringing out oIl the necessary European staff for working the
dredgers from England, so that should we be able to acquire one of the
dredgers immediately after the Government is finished with her, she should
be in full working order and completely staffed, a fact which in itself will
save us a great deal of time and expense. In order, however, that we may
not miss the opportunity of buying one of the dredgers, ghould it occur, it
is very necessary that we should kecp in touch with the Royal Indian
Marine, in whose charge they d also with the Bombay

Port Trust to whom they may be returned.
5. I remained 8 week in Bombay, a8 I did not wish to leave without
having obtained the fullest information regarding the dredgers. During
this time I took the opportunity of daily visiting and studying the Bombay
Port Trust works, completed and in progress, where, thanks to the extreme
kindness and courtesy of the Port Trust Engineers, [ had every facility
afforded me for prosecuting my enquiries, and I gathered much informa-
tion that should be useful in the event of the Cochin harbour gcheme
maturing. Lalso availed myself of the opportunity of questioning geveral
Engineers, independently, regarding the feasibility of using & floating
pipe-line on the bar at Cochin. Fveryone 1 asked Vinc]ud.ing Mr. Fosbery,
the Acting Chief Engineer. and Mr. Wales, the fixecutive Engineer, 11
sort Trust’s dredging operations, assured me that there was
all of the line eing broken by the swell. They pointed
out that the pipe Jine had been used successfully through four monsgoons
in Bombay harbour where a much worse sca is encountered than that on
the Cochin Bar d aring the fine weather. Apparently it is not a svs.rell but
a short choppy sea that may occasionally cause trouble w}th the plpye—hne.
It is quite obvious, however, that people are not going to pay £80 for
“ ball and cocket ™ joint if it will not enable the pipe line to sustan
due to an ordinary swell without getting broken. The
to, after having consulted the Port Trust Engineers,

“hall and socket » joints, the pipes and pontoons,
was that we have no reason at all to anticipate trouble with
we only use 1t on the Cochin Bar during the months of

ember and Janualry-
information reg

are at present, an

charge of the 1
no danger at

each
the rise and fall
conclusion T came
and examined the
personally,
the pipe hne if
Qctober. November. Dec
¢. I think the following
trom the records kept bY th
The dredgers < Jinga” and
Messes, William Simons & Co, (Limitcd) of Renfre

arding the dredgers, and taken
e Bombay Port ''rust may be of interest :—

«“« Kalu” were built in 1908 by
w. They were designed
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_ Time taken for mud to travel from the dredger to the discharge 6%
minutes. Velooity nearly 700 feet per minate.

7. Cost of the dredgers—The original net oo
£56,500 each, but improvements such as fitting el
winches, lengthening the ladder to 40 feet, eto.,
Consulting Engineers’ fee of Rs. 45,724 brought the to
dredgers up to Rs. 19,99,146 or roughly 10 lakhs each.

In the same way the total cost of the two pipe lines eao
2,000 R.ft. of floating and 2,500 R.ft. of shore pipe amo

Rs. 9,29,519 or approximately 4} lakhs each.
When the pipes were first supplied they were fitted with rubber joints,
subsequently these were replaced with those of the “ball and socket”

type which appear to have given very good results.
four years from June 1909 to July

The dredgers have only worked for
1913. The Port Trust Engineers contend that, owing to the improvements
they have made to the dredgers, they are better machines now than when
hased. 1 may state that the claim is fully supported by

they were purc

the Port Trust’s records whioch show that the outturn of work inoreased

very considerably, and the break-downs diminished, the longer the
This is to a great extent accounted for by the faot

dredgers were in use.
that the dredgers, being the most powerful built up-to-date of their type,
were to a ocertain extent experimental and it was only natural that certain

defects should show themselves in working. As a matter of fact any
trouble that was experienced was entirely connected with the centrifugal

umps, and not with the more delicate machinery. The pump shafts of
both dredgers broke, owing %o their being of too weal a section and had
to be replaced by chafts of 18} inches diameter with a 134" to 113" cone
after which there was no trouble. The cast-iron outer casing of pump on
the “ Kalu” was broken and that of the “Jinga” cracked by large

stones getting into pump- The casing of the “ Kalu’s » pump had to be
renewed while that of the ¢ Jinga ” has been fortified with steel bands.
As, however, there is no possibility of our meeting with stone or rock of
not be troubled on this account.

any kind on the Cochin Bar we shall unt ;
ty of the dredgers, the “dJings

st of the dredger was
eotric light, extra
together with the
tal oost of the two

h consisting of
unted in all to

As regards the working capaci ; . .
dredged on the average 302 brass an hour while working during the
an hour during the last year. 1 would

and 424 brass
maintained this rate at Cochin, she would

below L.W.S. and 600 feet wide ir;.1 74
i  The “ Kalu” averaged 150 brass an hour during the st
;2;:[ ‘Egddagfﬁ brass an hour during the last year. A brass is equal
to 100 cubio feet 80 that 424 brass is about 3,400 tons. The difference In
the ontput of the « Jinga” and the “ Kalu ” was qxplamed to me by the Port
Trust Kngineer a8 being entirely due to.personahty of the dredger masters;
he on the « Jings” having pressed his dredger mugh more than him on
the “ Kalu.” The Engineers further st':ated that “ Kalu” has all the
capacity of the « Jinga ’ and is a1 appreciably l{){ett_er drgdger as it has not
been worked so hard. Actusl figures show th’? Jinga to have dred%ed
50 per cent more materisl than the “ Kalu during the four years t a:]',
they were at work. Obviously therefore if we have the choice we shoul

take the ¢ Kalu " in preference to the “ Jinga.”
12-a

first two years 424 bra:
point out that if the “ Jings

dredge a channel 25 feet deep
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‘ENOLOSTEE- -
~ pOMBAY poRT TRUST. .
Pay sheet of workmen employed on dredger ¢ Jing?d » during the
month of April 1918. :
- < 'é ’
[ <
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ga ”’ during the month of
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» during the month of

Pay sheet of workmen employed on dredger “ Jinga
April 1913—cont.
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erosion of the foreshore north and south of the port, there has been a lack
of systematic records, which makes it difficult to draw precise conclusions
a8 to the variation in the condition of the areas affected, as well as the
effect of the remedial works which have been carried out.

Score or REPORT.

5. In submitting our views on the improvement of the port we have
endeavoured not only to cover all the points raised in these documents,
but also to put forward a comprehensive scheme of improvement commen-
surate with the prospective development of its trade and graduated to suit
the increase in its revenues which may be looked for as a result of improved
physical conditions,

6. We have also endeavoured, following the suggestion made at the
conference on 25th April, to recommend a scheme devised in the best
interests of the port and province independently of any politieal questions
which may be involved, as we believe that this is the only way in which
the best physical and commercial results can be obtained.

7. We do not propose to enter into any geographical and topographical
description of the port and its surroundings, or to investigate at any length
the physical forces at work. The former features, though exceptional, are
thoroughly understood by the Government of India, having been set out
in the reports which have already dealt with the locality ; and the latter,
though applying to somewhat peculiar conditions, may be regarded
generally as normal to the western coast line of India.

8. They may he briefly cited as a small tidal range varying from 8 feet
to 14 feet. the prevalence of a south-west monsoon for some four monthsin
the year, viz., from June to September inclusive, during which heavy seas
break on the shore line and a current from south to north sets in along
the coast.

0, The effect of the tidal range is to partly fill and empty the great

area of hackwater lying behind the coastal strip, and in so doing to scour
out a deep channel at the Cochin gut where the connexion between the

open sea and the backwater has been formed.

10. This action is accentuated by the outflowing volume from the rivers
which drain into the backwater and which at certain times of the year
deliver very large quantities of water into this area.

11. The strip of coast which divides the backwater from the sea is

furnished on its sea face with a sandy beach or foreshore, and this be.alt of
sand. as is observable in all similar cases, advances or recedes accordingly

as the winds blow from off or on to the shore.
12. During the south-west monsoon the heavy seas breaking on the
end to denude it of its protecting sand covering, and as this

foreshore t . .
action is continaous throughout a considerable portion 9f the monsoon
period, there is considerable risk of the coastal strip being breached in

weak places. - ‘
13. These heavy seas from the south-west, acting in combination with
the current. also cause a general drift of material along the coast from

south to north.

Geographioal
etc., descrip-
tion,

Physical
forees.
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ARRANGEMENT or Rapogr.

14. The order in which we
that which their

connected with the

Propose to consider the vyrious points is
Importance, and the sequence 'in which the works
m will have to he taken in hand, demands,

15. Our report is accompanied by a ma
render it self-contained and

. make the remarks and rec anmendations it
Comprises readily comprehensible,

. 16. The fo} points which have to he considered. areanged
In the order in whigh it i3 proposed to deal with then, .-~

. (a) The preservation of the foreshe
8pits lying north and south of the entrance
(8) Their reinforcement b
(c¢) The deepening and bar und approach
channel to the port by dredging or otherwise, with 4 special reference to
the question of the suitability of the < Kg),, » for this purpose.
() The provision of deep-water areas within the backwaters, where
10 or 12 vegsels can be moored to special mooring huoyy.
(¢) The provision of 118Y3 at Cochin, as well ng un the mainiand.
Where railway connexiong can be formed.
(f) The maintenance of the
(9) The provision of coal an
(k) Commeroia) and financi

res of the coastal stripsy or sand
to the port, including
¥ reclamations in the back waters.
maintenance of the

Parsnrvation or

THE CoasraL Stries.
17. Commenoing with (a), the

. ) Preservation of the foreshores of the
. SPIt8 north and gouth of Cochin : it hay been recognized by ull those who
ave Interegtod themselveg In the welf, '

re and imprn\'('nn‘nt of the P"rt
* that these spits shonld he preserved
ag?inst enoroachmentg of the sea, ug oth i i

e cauved such as would
el between the sea and backwater
ort of Cochin depends,

: for this reasun we have pluced
13 : ’ ) .
€ question of the Maintenance of the fore

sshores in the forefront of onr
first point to

he congilered, hut ay will bhe
. , '
:ne::tl:lter’ the lmProvexnent works in connexion with the main channel
' 8l80 be dengned and oonstructed consistently with this cssential
condition. 3
19. So far a8 ca

¢ ged from the charty available, no general
depression Or erogion of the bed of the sen in the neighbourhood is ohser-
he contrary, the bar iy gaf

X d to have shoaled, and the
8otion appears to be limited to the higher contours fringing the

20. There has been in the ] ini
. 1 Past a great difference of pimon as to how
this protection to the foreshores woukis best B

. l tl Y WO k
which have been proposed be afforded ; and the works

. » 88 well a8 those which have been earried out,
have been of very different character and design.

189

rth and
. t the beaches no 0
. n going on at, been apparently
91 Although eroslol“‘ l:la; :ﬁ:t Oﬁothe porth ;:i;eha:hrsugh at Cruz
south .of the entl'aﬂﬂ‘fec 5? Ye;“" 880-1 t'lés t;?north of Vypeen. d
most serious, .a!‘l:d r::;;“ more than a mile though considerable an
Milagre, a poin

he south side of Cochin, 1 serious, 8o far,
22. The erosi N 1 tbeen considered sufficiently serious, 80
L t apparently
progressive, has not pps

as to require remedial works. i
Worxs 0N FOBBSHOEE NORTH OF f foreshore for the 27
: T

the plan showing the hfnf}sxeofo:eshore to the north
23. It is evident fromt 0 ¥ hat the e oaghout that period:
ears between 1883 an and serious througho achment of the sea,
g( Vypeen has been ste:Z made to arrest the enoxoRIL o, o bank

have n

24. Attempts

re recently by & mably low
3 h first instance, and r:ll:;umlty datam leVel.’ I;‘reel.s;ace.
by groynes ml ; fzet 6 inches above ved slope on eit
raised about

and having & pa

ides length of

i des, tend along &
water ordinary spring ich were first conﬂtructedili?:mel at Vaipin. They
25. The groynch whl:eet from the entrance ¢ also varies from

foreshore of about -3’60(?ist8n°es
are placed at mﬂgg feet. ;
about 120 feet to 4 have no detail dr}?m?v(g)‘:ls?s
e .
26. Although ™ nderstand b thew they srelroise
these struct“imst’o the coast line, &n
at right angles

Jevel.
. the foreshore CCOT!

height ,boYe f structure does nOt";:‘nulm:ing sand.

27. This type © o best results in acc howing the s orks

and practice, BIVE - © . rred to above, sho that tllxlesi:;'e .

28. From thenpitgé3 and 1910, lgéli;ing, if not anegslt(l)ngrilg :dvanced

foreslifa"; :ez:,e,:idemme effect 1n of 1883 had up to 1 hereas further to
have

e  foreshore line
erosion as

he groynes, W » ince
feet to 500 feet abreast :,fdt v:h%re the “bund ” has s
- O w
shorewards 45

ed these dates.
there are 1o groynbout 700 feet betw’ee,l,1 »? for 1916
th, where dvanced 8 £ the “ bund .
g;z n::n;trucbed: it had o { the foreshore &bre:"tz the contrary, that :E:
n . e 0 hat
geotions 0% © . ° 1 it is evident, nderstand tha
29. From -the ve received, ion, and we U to add to
and 1917, Whlchogfi:; to “rreit :hlz ?:lgeen necessary recently
work has done B e fact tha

long its toe.
. >y mbble apron 8

view is confirme‘; il;l{ f:]affords by forming

the protection W 7 CoN8TRIOTED GROYNES.

RL ich
N saesstry JOR PEOFE erience in other places, whi

d
ith exp due to wave an
s is in eco0TdAnI o) drift of the besch e ine tonds rather

80. This ‘where there is 15 ags parallel to the c%e ot & foreshore is to
indicates that o work of this tche best means to Plt'o d groynes connected
current ?:1 Mon, ion, snd ﬂll: tby properly °°38tmc °
coqmulate sand OF eIl ot their land end.

n

with an embankme
: 13

apart and their length
r particular desoription of

unds running
t of stol(;et’;l‘; considerable

ding to modern experience

uccessive lines of

$rosion of -

foreshorese

Groynes and
bund.

Effect of
works on
erosion.
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L

Extent of
works

Pproposed.

Ra

D 5

ising level
spit,

81. The most g1
*rai successful ' . )
raised abov groynes are t : .
. mdus;‘lyox":i::(f foreshore at first and e s::o:z n:;hlch are only slightly
and extended ag the sanl de noc ul;::ted that they can be
um 8.

the sand and
romot
of the coast lir]:e. ©9 & more regular and general raising and protection

33. The construetj
s ction of h
suitabl 1 such a syste
e embankment at their shore endyto ;;e::ntgrt%i?ﬁm?’nnecte&l b]{es
ng outflan

by the sea is
8 therefore, in :
co : . . ) our jud
nnexion with improvement WOI."ks E:‘Cezziﬁ;he first step to be taken in

34 The extent .
to which .
from Vypeen 1 ich these should |
nust d e construe
e L e
causes the erosi \ erstand that th e when they
£ rosion dunng the monsoon xnonths i;lzltl\ p).-e:e s:.te “cmm] . which
neutralized at

35. As the narr :
would probabl OW portion of the spit only o
gy B e st o s e,
rst instance

only covered this |
. engt;h of f
being left for future conside:ur:iz}:)re’ any extension of them northwards

REOLAMATIONS NoRTH or VYPEEN

36. At thes .

. ame time T

carried out on t » we think it would :

increase its widtl;fs(l)) ?kwater side of the spit b:lo:e“u’f reclamation was
37. For reaso a;as may be reasonably pructi%uble length, so s to
L0 ns which will | ‘

p}’o"ldms moorin Wil be stated late

tions of this char;‘:tg: d w(;,nrves in the buckw;tz’rsw;:e; the _question of

with the maintenance otf“;h etx_tent would not, in our ':: 1t with, reclama-

Decessary in the interest ofe t}idal capacity of the b,mﬂwa{ﬁ::“:;h}::’ ;;fe::

38. It would also be dee approach to the port.

against ges e sirable in addit;
a8 possible, neroachment to endeavour to r;ilstéo&et(l)e\t}}e fn g(:ve remedies
‘el of this spit ag far
89. If, as we belj sp a

was formed by thehe\r'e would be found to be the cas

inland during the mSO :ynes, a certain amount of g e,da good sand beach
Soon, and its accumulation i:ntl:‘::ld bc; glown
rm o unes

would be promoted
¢ promoted by th i
vegetation suitable foy thy S’J‘;‘L’i’? of marram grass or other indigenous

40. Coming to th .
of the channe]g © the erosion on the foresh
the form of se;g:n:,m" ot been able to zbc:;?non the south or Cochin side
fegard fo the Lion® O “ foreshore lines,” snch ne hae b formryr i©
ey Ores’hore north of Vypeen »~ 8nch as have been furnished in

41. We are informed, however

and it ig evi that erosion ig also prooeed n
18 evident fro; b ! i g hem
»

m the pl i
Plans submitted that the sandspit dividing the

191
ud low, so that with progressive

gea from the backwater is very narrow & ;
fore a breach occurs.

erosion it can only be a matter of time be

Renepial WORBKS.
Iready prescribed for the

42 The same class of treatment as we have a
ly satisfactory results in

Vypeen foreshore would, we believe, produce equal
this case. )

43. In this suggestion we inc
which will not, we think, have any
the backwater, as well as the raising,
trapping the blown sand.
an be no doubt from the evidenc
if for financial or other reasons

ly needed, but, subject to

rth of Vypeen is the most urgent
er the work on the south

this consideration, we would suggest that the soon
side .of Cochin is taken in hand, the less will be the expenditure and

dificulty likely to be incurred in the carrying out of the work. We offer
no remarks as to the extent of this latter work which is desirable, as we
have not sufficient local information to allow of our doing so, but
it is evident from Mr. Savile’s report that the erosion is taking place along
a oongsiderable length of the coast. No doubt the groyne work and
reclamation could be undertaken in such a manner as to cover the most
urgent needs first, and at the same time to spread the expenditure over a

suitable time commensurate with financial requirements.

lude a reasonably wide strip of reclamation
detrimental effect on the capacity of
if possible, of the level of the spit by

44. There ¢ o before us that, from ths
point of priority, it is necessary to consider
this, the work no

Bar.
t two points, (a) and (), set outin our

of matters requiring consideration, and we propose to deal
ening of the bar and approach channel, on the
s of the port mainly depends.

cribing the physical conditions
nt years, and, if the charts for
certainly appear to be
ms probable, that the

45. This disposes of the firs

preliminary list
next with (¢), the deep '
guccess of which the commercial progres

4G. Tt has been stated in the reports des
of the port, that the bar has shoaled of rece
913 be compared, this would

1858, 1883 and 191 .
moderate degree, assuming, as see
1l carried out under precisely gimilar conditions, at the same,
d to the same datum. The ruling depth on the bar

13 feet at 1.W.0.8.T., whereas in 1912-18 it may

the case In &
gurveys were 8
geagon of the year, an
in 1858 and 1883 was
be taken at 10 feet.

47. A conclusion has been d

7th November 1912 that a conti

every ten years has prevailed for some cen
theoiy thgt the bar was originally the same depth as th

aling 18 due to gilting up of the backwater. - He
gest that to rest;

ore the former depths it would be necessary
deepen the backwater sufficiently to restore the status quo
and 80 keep the bar at the required depth.
13-a

rawn in Captain A. Campbell’s report of
nuous rate of ‘bar shoaling of one foot in
turies, and on this he bases the

e Cochin Gut at-

Evidenoce of ;
charts.

Capt. A.
Campbell'=
report.
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P
sthout an opportunity of examining
‘ wi
102

oconsidered l‘eli"t:ihl')e In:il;z t?:z’mment upon it. t to base any important ﬁ?,',‘.fl'v‘ii?:'
i I un 1 edien N . a,ble tion of bar
carefully it wou ot deem it exp hich is observab ;
A iio far a8 the charts referred to above are concerned, we do nob 56. For these 'mon:dw:t?:nnin depths on he b hart. shows a e
think that there is 8ny justification fur the conclusion as to a continuous conclusions upon thef "18;3 and 1912-13. Nelf the requirements of :hg
2;0 Of_ Elltg:%i s}wfh 8 i8 suggested by Captain Campbell, and WJ‘ “;'::: between the cl;atli:s obar from the point ‘_’f ;1:; znd to what extent can
Scribe 8 Interence as tq th iginal h . In the te of the ! ion 18, '
chartg quoted, we find practicullyen(:)r:;%:o'::?indge}i)rtn u?: ;h.’)ey::g between 1858 m':,??nfitathe really important questio ) smparod with g‘:]:: aﬁ :u.
and 1883, and, although the chart of 1912-13 does show o shoaling of ff;pt’h beimproved ents no special featul_':;ﬂ 3 oo shoal whic
about 8 feet, there is no Proof of gteady or continuous shoaling over the 57. The bar at Cochin p;teiznﬂ- It may be descﬂd icross the foreshore
full period of 54 years whxch.the three charts cover, ) similar formations in llllf‘:u}:l?tion of a channel éti;rﬁozﬁl annol) must nezes:ﬁ,;
mﬁlt’ o .49 Mos?z bars, such ag this, show variations of depth from time to time is the natural termina ents, the bottom of Wk ning of the flow due to 1
wh{chi .havmg rega~d to the vastness of the forces affecting them, the by tidal and ﬂu_‘ml ?:}I:the :ﬁgpersal and slacke: Motos of
variability at different seasons and periods of thosge forces, and the rily gradually rise ‘:h re. ) oh a barrier, if that were oo o orm,
ochin gut.

. break-
. tlng moles or
ffeotive m 1d be by construc d to such an
58. The most & idered, would anner an
50. That tte shoaling was due to the “ warpirg up ” of the backwaters ly point to be °°n8lt§ channel in such 8 man d depth beyond the
18, we think, o to the st doub g l} he depths in the the only either side of the ohal f contraction d slackening of the
) W k, open © strongest oubt ; indeed, the epths waters on eserve t the dispersal an
chhm &ut in the three Surveys, 1858, 1883, and 1912-13, present strong extent 88 to P e d o to preven R St maintenance. _
evidence in exactly the contrary directjon. : limits of the g_"lh the channel depends fo ogent case for tWO reaSons. :
'8 be carefully examined, ourrents on whic is not possible in the pr to the required depth én:g
'Provement in the sectional area 59. Such a oourse -eotion of such works the coast and ten
58 and 1883, and u till further (1) Beoause the ProJo® "oy &~ o sand ““";Seward side, and
8 between 1853 and 1912-13. In would arrest the he coastal spit on the le
e made into this question show that ﬂ:g!:g:e a breach througl:)stt eof guch works woul
W8 increased as between 1858 and P (2) Because the ¢ he port at the outset.
tween 1858 and 1912-13 by 225 burden on the finances of the p

it will be seen that there was a marked ip
and depth of the channel as between 18
improvement, though not so marked, a
fact, the investigations which we hav
the efficiency of the gut as a channe]

d impose & prohibitive
1683 by about 15 per cent and as be

52. This gut channel is, of course, equally dependent with the bar for
‘its maintenance

DREDGING- if not all, the
ich most of, 1
upon the tidal and fluyiy) flow into and out of the Jternative is that to w}élfedging. d
backwater, and Inasmuch ag jtg condition hag improved so greatly in 54 60. The other 8ed°f0r improvement, viz., 4T are mainly concerned
years that it s}xows at the latter .date 8 maximum depth of 62 feet ang authorities have 1001‘.‘ nnected with dredgllfegl which may be forlt(l)lotz1
lmproved seotiona] area, where it formerly showed only 52 feet an The difficulties co depth of any channel, eriod of the mons s
greatly reduced section, we fajl to gee how it can be held from the Sl maintenanoe of the rpduring the storm gelicavating a deep an
evidence of the charts that there is 8ny proof of the deterioration of the .‘"th thelm months of the yel:ores on either side ;) Foot of
ackwater. in the 0a fleot apon the f?reSf the present channel. be no doubt that nE;o;oaoon-
o 53. The cause for the shoaling on the bar in 1912-18 will probably and the eOh along the axis 0 these points, there canmpanied by heavy
. > . n
ﬁ ot Dest be understood by examination of the oontours of the channel on its wldt;;'eln regard 00;23 ﬁ;tif,ﬁ of onshol'fe b%arlxlli: ?gying the };101"3 z‘;g
inuer face, . rolon lateau 0 ffect of the inflow a
. . he effect of 8 P level up the p but for the eifect © ly shelving
54. There is g marked difference in the position of the two-fathom line ¢ ¢ must tend to restore what, but Z g and uniformly
3 . . tinuou
in the &harts 1912-13 ag compared' with the earlier surveys. A; th: l“f: :fnaiform gurf‘“’i’ at';ni t(;ut, would be & contl 1 to be main-
surt:;;s si::i)i!;z?:; l:xifa? :;;em:::':p ;eargdzlt:;znecl)ft}::llulx:eto? o:trfllz:)w outflow ttl;r'(;ugosition' t, which enables the :1}: B‘I;Icl:laume of water
R n n y “in thi . w e
over the bar, but that for Some reason, which without more information it sho:;anghe w“nww?;zg i: ﬁte}(:e’c11rre.nt SetduiI; i};) ){w correct, ?15 hia:gb:}e:
is difficult o ¢ i i ts as the - A is period, ter ; an lg dur
| approached th?‘.:*’r-th efr’zﬂsv;gfygr&?i?:vim%eu?:: :lﬁet?:o:uvm:h is obse'z tained d‘.’";gag:ilig of thﬁ' ‘i“:‘él'ﬁeited, that ';lfemb;raﬁ::ining as great
vable from other datg furnished to u8, viz., that since 1883 the bar has ﬁominl; ag might Mt:;:t {he ourrent is u;“;‘éuin the oalm months.
Pprogressed seaward to the extent of about 800 feet. :’;’:nsmn’ it is apparer]!tdurin g stormy weathe
oriew Capifi. Vge bﬁflelveh?hl::;h e isb‘m e_t:;li;; : l:;rctl ();,18;35& :ll;l):'lse(}lmt: n‘(,){ depths in the channe
0 Lampbell which shows g ar wi eet depth, bu
bee "

n forwarded to us; and’ we understand from Mr. Savile that it is not
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64.

We
proposed to commen i
ce
with, viz., 600 feet jn width and 30 ¢
a0 feet below low

65. This view i

taken thro: view is confirmed b )
ugh the co 1 by the evidence of )

before the monsoon l)er?(i(}{mil:t;vel)' small trial cl(:untrtl:l sections which were

. 914. These show t}mtwahfltch t‘r“ dredged

» er the dfedgmg

ad i
¥ shoaling th roughout the monsoon

D ‘
REDGER “ Karyp.”

66. Holdi .
bein ing this opinio
g P]aCed u . n, therefore, w
taing pon the pi . » We cannot ree
i:l]mg,suoh 8 channep pr(:mll.lne dredger “XKalu ”? r(ON;men_d any reliance
ons’ representative " Mr Gl,\d especially as we und:r (t)mu"g and main-
2 .
cMurray, after investigj\tnir:d that Messrs.
ons on the spot
2

T l n 1 he onsoon
t (l e(lge n t])]s cha ne] ('lll ngt m

. be i

" »ossib

ven during the calm inon'lthl: oiot}?:)ploy her

ear
},3]00 feet, there w{)uld’ l;.:
1 e material deposited, ag
r;;ntgteﬂat. slopes, ﬁnding’its
a
mat r, however, which if

Errzor
oF DREDGI
NG UPON Fo
RESHORES
ON BITHER
8IDE or Cx
ANNEL.

6
8. Before dealing with the ¢

adapted to th
e needs and ecire, ype of dredger which we consider best
: es

2

the report vi d‘i{ﬁicultjes whic}
port, Vlz.., The effect, llp:)nf(t)m)ed the int‘"’du(!tion

the amount
and cost
erhaps i of th :
?Ores?lps IS. the most importzr:lt’redg.lngl and in th
of the Z’:};";he ]:'icinity, and bypom:i’ to reduge et}f:cond place, and thig
reaking on » By s0 doin : general lev
of sand by the grOygl‘] o5, the beach, aq wgéut:s ltr:;:xiffxss the forcei::(ll 2;22:
Inder the accu
malation

72. We therefore consider
preceded by the deposit on either side of the chan
ich, as the deepening work p

rubble stone mound whic

gradually subside and ultimately rev
channel, and thus prevent them fro
contiguous banks taking place.

78. By correctly estimating an
" the upper edge of the rev.
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it essential that all dredging work

should be

nel of a continuous, low, channel ,
roceeded, would necessary.

ides of the newly formed

m falling in or any lowent

d limiting the deposit of stone t

quantity required for this purpose,
oining bank, and thus po interfe,

would be left coln

incident with the ad)

with the normal gsand moveme

74. It would also

of channel resulting from a

and so give the curren

75. It would probably be

the rubble stones as the
to somewhat grea

exposed

this precaution, there

wou

top of the revetment would

P
reasing depth below

gradually ino

T

avoid the undesira
t a better soourin

work prooceed

ter wave aotion,
id be any risk of displaceme

nt would arise from this form of work.

ble enlargement o
hannel with unrestricted ¢

dredged ¢
g value than it wou

to inorease the size and

deéirable
od seaward, as it would the

at its outer end lie &
low water level.

ypE of DREDGER.
ave been take

n in the channel and on th

et or face the 8
ing of the

o the

etment

rence

f sectional area

lopey,

1d otherwise

weight of

re be

but we do not consider that, with
nt of the stone as the

t & oonsiderable and

76. From the borings which h
iderable depth of sand on the orest - of

bar it appears that
the bar and along
portion consists mainly o

77. There should be no
dredger,

there is & const
the inner length of the channe

f alluvial deposit.

1, but that the

difficulty in dealing wit

and, as the vessel will have to

outer

h the sand by the

work

ordinary type of suction
onsoon, it should be oconstructed with hoppers. »
fitted at

during the m

78. For the remova

the nozzle of the

79, To deal with the quant

1 of 30 feet below lo the dredger shoul
ess than from 2,
in about one hour.

act form and type ©
idered in order that sh

leve
of not |
gand or mud

80. The ex:
carefully const

work requi
at whioh she woul

would be excessive &
81. Wedo pot anticip

the monsoon per
iderable depos

time. Consl

which will probably occu
1 be available fo

times she wil
berths which are

ired of her, m
d have to commence WOr.

pipe,

t the pre
ate
od will inv

to be forme

| of the mud a “ drag
which ocould be shippe

w water,
000 to 2,500 tons, and be &

it will without
py the full time 0

» would have to be
ity of material to

ould require

£ this dredger W
lly adapted

e might be gpecis
r dealing wit.
The oost, too,

gent time.

that the maintens.

olve any serious p
doubt occur durin

f the dredger;
. the sites of the mooring an

g the mo
but at

r dredging

4 inside the backwater.

d or unshipped as occasion

be removed, say, t0 the
d have a hopper capacity
ble to fill herself with

to be
to the

h the shallow bar
of such a boat

nee of the channel ontside
roportion of the dredger’s

nsoon,
other

d wharf

Rovetment of
dredged

e Material
forming bar.

Maintenanee
of dredged
channel. *
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Mooxrixna
Bnc'm!:5 WHaRVEs aND MaINTENANOE
APACITY Or Baoxwarxn

82. We think it
prelimin i . _Well to _deal with thig f
berths, xym:,?;‘;]gl:}:ly with (e) and m,”::;eoffonr report, (d) in our
are all matters which € maintenance of the tidal og °'1;matxon of mooring
may be considered as interdep};?:; y tOf the backwater
ent.

or Tipa)

84- If thiﬂ view be
mooring berths shoul Lo o SCORomY would/certai
at the outset of m:rl;l(:hbe formed in one positior:3 ?)TIlmly suggest that the
an one approach channel wozl’dslihat t‘l:"eeddredg,- ng
avoided.

deep ohannel which is in the oom
hio flanks th i pamtave y
© eastern or in’ner shore of the C frel
e Coohin

86. The 1
deepenin Yy would necessitate, inelus;

g by dredgi , inclusive of t
channel by in ZVe;‘;ng of a length of &bouthgn:ppmwh channel, the
low water, which we tﬁ.enl;‘mourlx(t1 of, say, 13 fect,. so i;gdtoa half miles of

would afford a : give 27 feet at

type of i
vessels freQuentlng the port. miple depth at the outset for the

valu for ,tlileo;::;;’s eauy sand were so dredged thi
90. The 1t3 '

advanta Position described ig w,

oorIt?'t-l'ulg:dﬂlllaeilz'el::fct(e’:-1 lad] be ntil.ized inello:::ltiz:xed, Snd it has the double

fhmpagation of the tidalo:§ th{s shore, as well ag t';,l ": _permanent wharves

bee south. Once establish, Ee,lnt? the remoter rtx? it would promote the

b 81 in0rease of the tidale 1t might fairly be E:t' on of the backwater to
ance would not involve s doep, and ne e emould
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would be reduced to sbout one-third of what it is at present,

trading facilities would thus be vastly improved.
y constructed at

92. The best position for the wharves to be ultimatel
Ernakulam has been carefully considered, and in connexion therewith the
Tsland and the railway connexions therewith

scheme of wharves ab Candle

proposed by Captain A. Campbell has been gtudied. We do not, however,

think that his scheme offers the most satisfactory golution of the problem.
to dredge is in the nature of a cul de

93. The area which he proposes c
sac, as the water in the areas to the north and east of it ghallows rapidly.
f the depth in the dredged area

04. This means that the maintenance o
would doubtless involve a considerable amount of dredging from time

to time,

95. The wharf which he proposes is only some 1,800 feet in length, and
there is no room for any substantial extension without interfering with the
propagation of the tidal wave. To obtain this length he has to create

ich will in & measure

8 very andesirable extension of Candle Island, whi
tion of the back-

blook the passage of the tidal wave into the northern por
water.

96. Finally the railway extension involves the construction of a viaduct
nearly a mile in length, whilst the wisdom of placing 8o important & trade
centre on an ialand, isolated from the locality which it is intended to serve,
and difficult of access by the population who will be employed there, and
for whose benefit it is primarily required, may well be queetioned. With
o deepened bar channel and increased wave disturbance in the neck of the
harbour, the proposal is also open to the oriticism that its position in the

monsoon period will be too exposed. :
97. Captain Campbell’s reports on the harbour of Coochin contain 80
greatly indebted to him for

muoh valuable information, and we feel so
stances affecting the regimé of

his able analysis of the features and ociroum é
t that, although in other matters we have derived

the port, that we regre 1 .
go much assistance from him, we are unable to agree ‘wlth all his conclu-
sions or to follow him in this particular recommendation. ‘
98. It is without doubt 8 difficult point to solve satisfactorily, and we
have been guided in the solution we recommend by three main oonsidera-
tions, viz.:— ¢ loosti
1) Suitability of location ; )
52; Ready mayintenanoe of’ the deep water alongside the wharves ;

(8) The improvement of th
forming the deep in such a position 88
of the tidal wave. _

99. The position which seems to us the mos
points of view is the shore Jine to the south of ‘
at Ernakulam, which borders & deep chanpel running
Island of Vendurti.

100. This site is convenient to the to
linked up to the existing railway, whilet
gion of the wharves.

and its

d

o ¢ tidal volume in the baokwater by
to induce improved propagation
t suitable from these various
the Government buildings
between it and the

wn and could no doubt be readily

there is plenty of room for exten-

Captain
Campbell's -
proposals. .

Considefi-
tions
affeoting
selection of
gite,



Tmproved
propagation .
of tidal wave,
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101. T i
he channel is a natural formation, due no doubt to the éutrents

pessing with the ti e e
b theonth. e tidal psclllatnon Into and out of the vast backwater lying

102. This backwate
i . r, acoording to . )
rece . g the tidal _
this l:lfgr,mlzlonlyt}rqry partially filled by the tidal aw;:'l;se::r ations we have
water would w;s 1ts approach from the gut, were dee nf;’(;“:t’ 32&:{
Tl Tt i e Sl o dop
and across the bar would be corresp:néi;g};'l ?x:;:::edm- the outer channel

108. The Island of V. i
wind and ! endt_xrtl.forms a most satisfacto
permit of :]?evefsl;]rh“st tlge site is sufficiently farr :1.;10:&: l}:(l);ertfgom hoth
expansion and degradation before reaching tlhis ;giu: tCE
nto

such increased wav i
e aot
bar channgl lon a8 may result from the deepening of the outer

Provision or Coar anp Oun Dzrors

104. Comin : .

« . Btopomt()m Tl .

the provis g) 1n our preliminary list, it wi ;
berth;pge fol: nsgg :0“: “fl(li oil depots,”” and preﬁum;bly‘::::hb:l?r  out tlll,at
already diﬂOussedpa,ndnzl(:a‘;es soinnlly & aight modification of th:’n Is’:;t‘;‘le::
is required at the wharve. malnly in the nature of the equipment which

f iti

Seleoted for wharves
X , the :
berths present no diﬁcnlttiagsn;s truction and proper equipment of suitable

] . ‘ ] ﬁ 1 . ] E ' . . . ) I I3 l)
2

opportunities afforded : .
under each head. ed by various sites, as well as the precise requirements
. en

CouuEerciaL AND Fovancial Questions

107. The final i
. 10 considerati
g, it The f tion to be dealt wi
oo e rcial and financial questions aﬂect‘f:thtzzme: ﬂnd';‘,l' pead (0
ot thle: 1:1 ¥ treated, this section of ou : “compri
works recommended, combined witrhre
a8

109, diti
9. The oonditiong under which ouf in

do not, unfort y r
' unately, permit of such 8 complete review ‘
of the case being

110. There .
to the physical Was 8o little information avai
physical regime of the port and the sosst, s the. 1ierns < Eoe
.. ures whio

- their cost to be ascertained with acouracy.

vestigations have been made
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rks could only be settled after Mr. Savile’s
had been laid before us and duly ansalysed.
that, thongh the information wé
ibe generally the
uld be required
detail to enable

111. The nature of these wo
return, when all this information
112. It will be understood therefore
have received has been sufficient to enable us to presor
character of the works required, further investigations wo
on the gpot before they could be designed in sufficient

118. This partioularly applies to guoh works as the groynes and
embankments, more particularly on the Vypeeu shore, as well as the wharves
within the backwater.

114. Under these circumstances, we can only deal in a general way

with the finanoial aspeot of the soheme.

115. Mr. Browning, the Engineer to the State, has given some attention
to this matter, and in his report of 7th Ootober 1900 he states that the
annual sum of 3 lakhs could be relied upon from the port at the outset.

116. The report of the Cochin Chamber of Commerce for the year
191415, of which we have received a copy, though not in sufficient detail
to allow of our estimating closely the economy to be effested by and the
additional revenue to be anticipated from the proposed works, enables us
at all events to test in & general way Mr. Browning’s estimate, with the
result that we feel justified in stating that his expeotations are reasonably
confirmed by the investigation.

117. Another dooument (G.O. No. 546, dated 14th October 1913),
which has only come to hand since the above paragraphs were written,
throws fresh light on this point, and indicates that a saving of 12 annas

er ton may be anticipated from such an improved method of dealing with
the trade of the port as the works now recommended provide for.

118. Applying this rate to the volume of trade in the yeat 1918-14,
which it is estimated was equivalent to 475,000 tons, we obtain a gaving

of Rs. 8,57,500.

119. The excessive cost at present prices of the dredger recommended
for the work, and the doubt as to how prices will stand after the war,
make it advisable to exclude from the approximate figure which we put
forward for the preliminary works the cost of this appliance and to treat it

as a separate item.

120. The oapital cost of this dredger would we assume form a direot
charge against the undertaking, so that the cost of dredging may be
estimated independently of that item and included in the figure for the
preliminary works. .

121. The following is & list of these works recommended in the

foregoing : —
Two miles of groynes and one mile of embankment at Vypeen.
v gy d two miles of embankment at ‘Andikadavu.

Two miles of groynes an
Dredging & channel across

feet below low water ordinary spring tides.
Dredging an ares in the backwater an

or twelve ships.

d providing moorings for ten

Mr. Brow-
ning’s
estimate of
available
revenues

the bar 600 feet wide to & level of 30



Channel and mooring buoys, tug, eto.

- 128. The nearest approximation to the cost of these works
be made with the information at present available is 35 lakhs.

12. As stated befors, 44 cost of the dredger if construstell.lter

war is problematical, . < -
124. At pre-war prioes dredgers of 2,000 and 2,5C0 tang We “Soat £ -

about 13 and 15 lakhs, respeotively, but at present prices :
have to be increased tow.t 26 and 30 lakhs, respeohvely‘s» el

125. Even, however, at this latter figure the total capital. oost 9l Shese
preliminary works, including the dredger, would only reach 55-lakhs, on
which the Rs. 8,57,500 of revenue referred to above wonld Lipek cent
interest and provide for amortization of the amount ‘

126. As we pointed out at the commencement of this’
essential that the reinforcement of the coastal strips, partioal
north of Vypeen, should be thoroughly well established before t
of the bar channel is undertaken, and as the preliminary in

74
R um" e
: ;j“"“,gffl‘ ‘

‘umm&
fr18 l“u.k

neoemry fox the proper design of the works involved, as - off.»
otigp, and the subsequent donsolidation of t.he ageshore, will
§l¥ ocoupy considerable time, the w iop of th4 e ﬁisht
pred until more definite mforma AN » fature

prioes ir in the shipbuilding industry. B ACad LY

127. The works tabulated above, though in tho nlhre of preliminary
improvements, to be supplemented later by the ction of wharves
and further dredgmg at Er akulam, sh

128 It should thns be able to meet the moreased expendxtnro i{ ,
mnntenanoe which would mainjy arise from the dredging necessdidy 4"
the approach channel and mooring ares in propér condition, aq well
make provision for farther capital outlay on the gradual construstign
df'lm!’n! in addition to the development and oquipsibeg of. thg port
Fginesnily on modsrn lines. e
12Y. Under such a scheme it appears to ws thst the steody

and advancement. of the port would be assured and the peweperity
part of India .& be materially advanced.

N

o — Podmpt, $8¢h Jauary 1918

Sinoce :’bnvu'eport was completed ndtluﬁut £ nnﬁwv
have reom% from Mr. Savile, in Bombay, a “ copy .1;100 ‘bmf from
Port Officer, Cochin, to the Presidenc Port Officer, Madwas, through Qo
Collector of Malabar, Calicut, No. 12/2129, dfted 18th October 1917.%°

This letter gives replies to a list of questions which Mr. Savile at our

uest addressed to the Secretary, Public Works Depsmt Governmen
‘;&ndras on 4th July 1917, v b

e 'There are only two points which materially affect the views we have

w in the above report, and which, theretore, mqm:p to be dealt

AR Sk 2




EXTRACTS FROM RNPORT OF SI)f GRORGE BUCHANAN, 1910,
I have read the report by Sir John Wolfe-Barry and Partners, . ., .
but it cannot be called a detailed project on which Government or & publio
body would embark on expenditure. The works proposed comprise— '

" (a) two miles of groynes and one mile of embankment at V X

(5) two miles of groynes and onemile of embankmnent at
(c) dredging a channel across the bar 600 feet wide to a level of 80
feet below L.W.0O.S.

- shipe ] o
(s) provision of channel and mooring buoys, tug, eto. It is stated
% 7 that the nearest approximation to the cost of the works, which
~ * osn be made with the information available, is 25 lakhs."
AS & matter of interest I have examined the , and eharts, snd
inspeoted the part, and the following remarks may be taksn for what
are worth -—

§

"’(a) the groynes and embankments carried out at Vypeen by Mr. A.
Campbell, Executive Bugineer, are in such good oondition and doing their
work so satisfactorily that I cannot see any object whatever in spending. .
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money in that locality especially as there is a large reserve of stoné
available on the spot to repair any breaches in the apron which may ocour
in the next few years. : '

() I did not go to Andikadavu, and as the report sfates that the
writers themselves had been unable to obtain any specific information in
the form of sections, or foreshore lines but ‘ are informed that erosion is
proceeding,” it is evident that their proposals are premature, and that pro-

r plans and sections must be prepared before any opinion can be formed ;
1 understand that Andikadavu is some eight miles south of the entrance to
Cochin port, and it is open to question whether the possible effect of a
breach in that locality js not very much overestimated.

(c) I must confess that the proposal to deposit, on either side of the
dredged channel, a continuous low rubble stone mound, causes me grave
misgivings, as I am afraid that after a heavy monsoon the stone would be
washed into the channel, where its removal would be exceedingly difficult.
I cannot call to my mind any similar work elsewhere, and I cannot subscribe
to the opinion expressed in paragraph 64 of the report to the effect thut a
channel dredged before the monsoon and left undredged during that period
would be practically obliterated at the end of that time. I attach no
importance to the fact that whenithe bucket dredger “ Manar” made a
small experimental cut, the hole filled up during the monsoon, and I Believe
a properly dredged channel would, with a certain amount of periodical dredg-
ing, maintain itself ; at all events the experiment sheould be tried before
adopting the highly dangerous expedient of dumping rubble at the edge of
the channel.

" (d) The report gives no details in respect to the dredger, which is
the crux of the whole scheme, but merely observes that the exaot form and
type would require to be carefully considered in order that she might be
specially adapted to the work required of her.

In my judgment there are mo insuperable difficulties in dredging a
channel through the bur, and making a port at Cochin, but to enable a
reagonable and complete project to be placed before Government the follow-
ing action is, I suggest, necessary :——

(a) First and foremost a scientific examination of ways and means
from the financial and commercial aspect.

_ (b) It is & matter for consideration, whether the works at present
contemplated are not of prohibitive cost for the port of British Cochin alone,
and whether the second part of the scheme, namely, the extension of the
oh&_nnel_to Ernakulam and building of wharves there, should not at all events
be considered in greater detail than has been the case. A port without
any hinterland has not much prospeot of large development . . . I there-
fore consider that although the necessities of British Cochin may warrant
the e?rly extension of Part I of the soheme, i.e., dredging of bar, snd
mooring berths, section 2, i.e., the extension to Ernakulam, should be pro-
perly considerered before seotion No. 1 is put in hand.

. (c) Assuming that the considerations under (a) and () have been
worked out in detail, and it has been settled definitely that the scheme id
justified, then a proper projeot accompanied by detailed plans and estimates
ean be prepared, and I should recommend the appointment as Port Engi~
peer of a comparatively young engineer with- port experience who would,

208 _
. T
trusted with the whole-time work of malang

kibject to supervision, be en _ e T nt
the port. : ds on getting the ng
. * 7 (d) I need hardly say that everything depe;a workg is an exceedingly

for
kind of dredger . . . A modern dredger
oostly maohig:, and it is impossible to be too C&T

i

eful in its geleotion and

Vil .
NOTE BY Me. W. HUTTON, CHIEF ENGINEEB, P
DEPARTMENT, 1919.

It will at once suggest itself that the formation

++ & detail of thé o
on each side of the site of the channel to be dred&ed 188 (:'ime'nt of using the

. : tical expe
work which can best be determnfed by the prac t length of channel
new dredger, which is to be obtained, to dredge » Shorthe 8 soon ont the

UBLIC WORKS

of these rubble mounds
hanne)

tion of .
before the monsoon and then observe the 8ac led during the
. th of ohannel be filled up &
dredged channel. If this sho;;dlelr:egneco ry o adopt the plan of rubble

monsoon months, then it

mounds or somé other system.- Neither Sir John Wolfe-Barry, Lys

tef and
tter on any

TS s
. Partners nor Sir George Buchanan rest their opinion :lnboth e opinion;

s il lt wi here, an
similar problem successfully dealt with elsewhere,
eah onl;) be correctly judged by the expen.ment‘ I hav s George
must confess that, in this matter, I am iriclined to agree Wi It the rubble
Buchanan for & reason that neither he nor the firm refer to. e
mounds settle down so as to revet the channeﬁe whw(lll t(}ilegdca;e?i ogically o
: 1 has to re-dredg
ial way, then when the channe ! & stone in' the
; the presence of this rubble ston
ocontinuously, as the case may be, :ilt)h the process of dredging.l S(éme ;);
. i far as the bed of the channel. ure
the st;!;e ::afl::':g;l to B eendy o:rmud bottem to theta channel rather
it seems P i in the form of rubble stone.

R tions in L.
than amﬁclallycrc;?:;;: Sz;ugifn(}eorge Buchanan r.efer to the provision
T ot rotect the sea north and south of Cochin. The ﬁn;x %ro%gse
of groynes :0 P nes to the north and two miles to the south of (oo ” 1111‘;
two miles oBK“;‘Y e does not consider these groynes neoee;?sm'l);:1 :e he
Sir George Buchs the north are doing their work satisfactorily aﬁ '
existing %{ziynes ‘t’i‘h eePnblic Works Department have, since the firm sen

oondition.

¢ type of groyne from Mr.

in their report, obtained a plan of the correc yp.les o ns(;lrth, 1—.}13
i tect a foreshore an

i _ In constructing groynes to pro sod

o s trw 910,201;243 sa:d drift, it is not necessary to cqnstr:;t. 8 av;tign

B of groynee ? ogtimate before observing eir .

bservation whether their

ies of es included in an estima
SV:’: can gﬁy;uct a few and then decide by © oy 1 again

i i . inal intention. Consequent
e ate the Proml:‘leel t&sftu}&lt?;gnz]glﬁzher the groynes lell befusef\i}li 1(;
advocate e b ling finally st the construction of four miles
jrpRea det‘l’xlidmgatter of criticising_the firm’s proposal to _loonsivm 4
O s it i:ems :or:xe that Sir George Buohanan is unnegessarlly VIR
groynes 1 |

e indicated. ut
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- this minor item in the firm’s scheme undue importance probably for want
of more important points to criticise. N ‘
Another eriticism of Sir Gesrge Buchanan ig that the firm do not give
any details of the dredger. Again, I think 8ir George Buchanan’s state- -
ment is unacceptable, beeause the report of the firm is not a detailed report
accompanied by plans and estimates, but a-gemeral report laying down
the main lines on which detailed plans and estimates shamld be drawn up.
The firm give sufficient information of the dredger for a general report.

Sir George Buchanan’s demi-official letter is valuable in this way that
he approves the general principle of the scheme and contents himself,
ineffectually, I submit, with criticisms of relatively unimportant details. He
states that  in his judgment there are no insuperable difficulties in dredg-
ing a channel through the bar and making a port of Cochin.” This is, I
think, everyone’s opinion, and the case is to my mind on a par with the
Madras harbour northern entrance question. For very many years expert
after expert, before and ofter the construction of the harbour, advocsted an
entrance on the north side . . . and, after many years, the first entrance
oconstructed on the east side was closed and an entrance to the north was
constructed and found to be a success. Similarly with Cochin the crux of
the problem is to dredge a channel through the bar and dredge an
area in the backwater where steamers can lie close to the shore of British
Coohin. I submit that the general report of Messrs. Wolfe-Barry, Lyster
and Partners should be accepted as the basis for detailed plans and esbi-
mates, which should be drawn up by an engineer of experience and not by
a comparatively young engineer with port experience as recommended by
Sir George Buchanan. Such an engineer might be from 85 to 40 years old.




